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Serum Homocysteine Levels in Patients with Non-

Alcoholic Fatty Liver Disease 

Dr.Nitin Bansal
*
, Dr. Nidhi Uniyal

**
 

 
* Associate Professor, Department of Medicine, SGRRIM&HS, Patel Nagar, Dehradun 
** Assistant Professor, Department of Medicine, SGRRIM&HS, Patel Nagar, Dehradun 

 
Abstract- Aim: Non-alcoholic fatty liver disease (NAFLD) is a 

common disorder which causes serum liver enzyme elevation. 

Elevated homocysteine levels were demonstrated in fatty liver 

disease and chronic liver failure. However, enough data related 

with homocysteine levels in patients with NAFLD is not 

available. We aimed to find out whether there is an association 

between homocysteine levels and NAFLD.  

         Methods: fifty patients (35 men, 15 women) with NAFLD 

and 50 healthy adults (34 men, 16 women) enrolled in the study. 

Fasting blood samples were obtained and serum homocysteine 

levels were measured by fluorescence polarization immunoassay 

(FPIA) technology. Oral glucose tolerance test was performed 

and serum insulin, c-peptide, and lipoprotein levels were also 

measured.  

         Results: The mean serum homocysteine levels (+/-SD) 

were 13.44±3.10 μ mol/L and 11.62 ±1.34 μ mol/L in NAFLD 

and the control group, respectively. Mean serum homocysteine 

level in the NAFLD group was significantly higher than in 

control group (p=0.015). Fasting blood glucose, insulin, total 

cholesterol and low density lipoprotein (LDL) cholesterol were 

all found higher than the control group. 

          Conclusion: The serum homocysteine levels were 

significantly higher in patients with NAFLD than in control 

group. This may point out that high homocysteine levels may be 

associated with NAFLD 

 

Index Terms- Homocysteine, non-alcoholic steatohepatitis, 

insulin resistance 

 

I. INTRODUCTION 

on-alcoholic fatty liver disease (NAFLD) which was 

characterized by the association of fatty liver and lobular 

hepatitis and chronically elevated plasma levels of alanine 

transaminase (ALT) in patients with negligible alcohol intake 

was first identified by Ludwig et al (1). The etiology of NAFLD 

is not known completely, but it is found in a variety of clinical 

settings, particularly in those patients with obesity, diabetes or 

hyperlipidemia (2-4). However, predisposing factor is not 

defined in some cases. In addition, the pathogenesis of NAFLD 

remains unclear. A central role for cytotoxic free fatty acids 

released from the accumulation of intrahepatic triglycerides is 

one mechanism in the pathogenesis of NAFLD. Related to this 

hypothesis, obesity which gives rise to insulin resistance, 

hypertriglyceridemia and leptin resistance are thought to play an 

important role (5). Eventough potentially, NAFLD can progress 

to fibrosis, cirrhosis, and eventually terminal liver failure (6). 

          Homocysteine is a product of methionine metabolism. 

Hyperhomocysteinemia has been found in patients with type 2 

and type 1 diabetes mellitus associated with premature 

atherosclerosis (7,8). Several observations suggest that there 

might be links between insulin resistance and hyper 

homocysteinemia (9-11). Higher levels of homocysteine were 

also demonstrated in healthy non-obese subjects (9). However, 

homocysteine is an atherogenic and thrombogenic risk factor 

(12) and may be involved hepatic fibrosis (13). Investigators 

reported in some studies that there was a link between 

homocysteine and alcoholic liver damage leading to fibrosis (14, 

15).  

          The aim of this study is to evaluate possible association of 

homocysteine with NAFLD. 

 

 

Table 1. The results of main biochemical tests and demographic findings in groups. 

 

Group 

Variable NAFLD (n=50) Controls (n=50) P 

Sex (M/F) 35/15 34/16 Ns 

Age, year (range) 42.15 ± 10.22 (29-60) 40.66 ± 7.95 (29-53) Ns 

BMI, kg/m
2 
(range) 31.09 ± 4.33 (24.5-38) 31.38 ± 5.18 (22.4-39) Ns 

Waist circumference (cm)  96.84 ± 10.56 96.33 ± 10.07 Ns 

Homocysteine (μmol/L) 13.44 ± 3.10 11.62 ± 1.34 0.015 

Vitamin B12 (pg/mL) 282.84 ± 92.22 226.33 ± 33.45 Ns 

Folate (ng/mL) 5.86 ± 1.43 4.94 ± 1.37 Ns 

C-peptide (ng/mL) 1.82 ± 0.42 1.58 ± 0.29 Ns 

Insulin (ng/mL) 12.36 ± 5.51 8.77 ± 2.37 0.009 

ALT (U/L) 110.69 ± 19.58 50.66 ± 14.79 0.001 

N  
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AST (U/L) 48.23 ± 13.10 24.77 ± 6.37 0.001 

Glucose (ng/dL) 100.23 ± 8.96 87.66 ± 14.10 0.048 

Total cholesterol (mg/dL) 200.76 ± 21.91 180.77 ± 14.52 0.041 

Triglyceride (mg/dL) 154.61 ± 55.33 165.66 ± 87.87 Ns 

LDL (mg/dL) 126.53 ± 19.86 105.68 ± 39.10 0.049 

HDL (mg/dL) 43.30 ± 9.72 50.77 ± 18.45 Ns 

 

 

II. MATERIAL AND METHODS  

        A total of 50 patients with NAFLD and age, sex and BMI 

matched 50 healthy subjects as control group were enrolled in the 

study. NAFLD patients had been referred for a comprehensive 

assessment of liver function because of the presence of 

ultrasonographic evidence of hepatic steatosis and elevated 

transaminases concentrations (alanine transaminases [ALT]) in 

excess of twice the upper normal limits at least one occasion 

during the preceding 6 months. For the diagnoses of NAFLD and 

to rule out other possible liver diseases, all patients with NAFLD 

underwent a detailed clinical and laboratory evaluation, including 

liver function tests, hepatitis markers and auto antibodies. Fatty 

liver was classified as grade 1 (mild), grade 2 (moderate) and 

grade 3 (severe). Alcohol consumption was absent in all subjects. 

Since all patients in NAFLD group were non smokers, smokers 

were excluded from the control group. Renal functions of the 

subjects were within normal limits. The patients with a history of 

drug usage in the last 2 months were excluded from the study.  

        Informed written consent was obtained for each subject. All 

blood samples were collected in the morning after an overnight 

fast. Blood samples were drawn in vacutainer blood-collecting 

tubes (Becton-Dickinson, Franklin Lakes, and NJ) according to 

standard hospital guidelines for venipuncture and sample 

collection. Homocysteine specimens were placed on ice and all 

specimens were transported to the laboratory within 30 minutes 

of collection. Serum was obtained after centrifugation at 2000 x 

g for 10 minutes, frozen, and stored at –20 ºC until analysis. 

Serum total homocysteine concentrations were measured by 

using an IMX (Abbott diagn. USA) homocysteine assay. Assay 

is based on the fluorescence polarization immunoassay (FPIA) 

technology. Apart from that, serum insulin, c-peptide, serum 

lipoproteins and other biochemical tests were also evaluated in 

the NAFLD and control groups. All patients were asked to drink 

75 gr glucose dissolved in 200 cc water and 2-hour glucose 

levels were detected. All results are expressed as mean ± SD. 

The mean homocysteine levels, vitamin B12, insulin, c-peptide 

and other serum parameters in both groups were compared by 

Mann-Whitney U test as the distribution between the groups 

were not normal. The same test was also used for the comparison 

of homocysteine levels. The correlations were given by the 

Pearson correlation coefficient (r). All analyses were two tailed 

and were conducted using computer-based statistics software 

(SPSS for Windows 9.0, 1998, SPSS, Chicago, IL). A p- value of 

less than 0.05 was accepted as statistically significant. 

 

III. RESULTS  

        The results of main parameters studied in both groups are 

summarized in Table 1. In NAFLD Group, while there were 13 

subjects who had impaired glucose tolerance, no subjects had 

diabetes. Control group had neither impaired glucose tolerance 

nor diabetes. As another risk factor when obesity is taken into 

consideration for NAFLD, in the study group all subjects except 

for 11 subjects had a BMI over 30. However, in the control group 

BMI less than 30 there were 10 subjects present. Serum 

homocysteine levels were significantly higher in patients with 

NAFLD (13.44±3.10 μmol/L) as compared with the control 

group (11.62 ± 1.34 μmol/L, p=0.015) (Figure 1). Serum vitamin 

B12 and folate levels were within normal limits and no statistical 

difference was present between two groups.  

        The evaluation of liver via ultrasonography for the fatty 

liver in NAFLD group demonstrated 14 subjects in grade 1; 22 

subjects in grade 2; and 14 subjects in grade 3 hepatosteatosis. 

The insulin levels of the patients with NAFLD was significantly 

higher when compared with controls (p=0.009), but c-peptide 

levels did not differ in both groups. In addition, distribution of 

insulin levels was shown in Figure 2. The serum ALT, AST, 

glucose, total cholesterol and low density lipoprotein (LDL) 

cholesterol levels were statistically higher in NAFLD patients 

than in controls (p<0.05). Of the biochemical parameters, ALT, 

AST and glucose had positive correlation with serum 

homocysteine levels, respectively [(r= 0.52, p= 0.01), (r= 0,58, 

p= 0.004), (r= 0.51, p= 0.014)]. 

 

IV. DISCUSSION  

        Nonalcoholic fatty liver disease has been reported in 

patients with type 2 diabetes and obese persons for a long time 

(16,17). Studies indicate that this syndrome has a relationship 

with obesity, diabetes and hyperlipidemia (3,18,19), however 

there has been a small group with normal weight having normal 

fasting glucose and normal glucose tolerance without 

dyslipidemia (4). Nonalcoholic steatohepatitis (NAFLD) has a 

more limited area than hepatosteatosis itself. Recently, it was 

proposed that toxic affects of free fatty acids, insulin resistance 

syndromes and associated metabolic abnormalities are the 

current mechanisms that may be responsible (20). Apart from 

this, recent investigations showed that homocysteine levels were 

increased in hyperinsulinemic subjects with obesity and in the 

states of insulin resistance (10,11). Giltay et al. demonstrated that 

plasma homocysteine levels were increased even in non-obese 

subjects with insulin resistance (9). All of these data indicate that 

high levels of homocysteine may have relationship with insulin 

resistance. In our study, significantly high levels of serum 

homocysteine were found in NAFLD patients. Serum glucose, 

insulin, total cholesterol, and LDL cholesterol were all found 

significantly higher than the the same age and BMI matched 

control group. These results support insulin resistance and 

metabolic abnormalities in patients with NAFLD. In some 

studies relationship between homocysteine levels, insulin 
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resistance and metabolic syndrome could not be demonstrated 

and even contrary findings to our results were obtained (21, 22). 

These observations may be indicative of the results of high 

homocysteine levels rather than the cause of insulin resistance. It 

seems there are still unexplained points on homocysteine 

metabolism and metabolic syndrome.  

        Whether serum homocysteine elevation has a metabolic 

effect in the development of steatosis and steatohepatitis is not 

clear at present. One of the important results of the study is that 

higher serum homocysteine levels were detected in patients with 

NAFLD compared with controls.. However, this study is not 

enough to explain a possible relationship between homocysteine 

and hepatic fat accumulation and hepatic injury. In chronic 

alcoholism, alcoholic cirrhosis and experimental liver damages 

hyperhomocysteinemia and fatty liver were also shown 

(15,23,24). It is also shown that severe hyperhomocysteinemia 

due to cystathionine β-synthase deficiency should lead to 

widespread hepatosteatosis and moreover to clinical 

manifestations like atherosclerosis, thrombosis, and osteoporosis 

(25,26). In one of their experimental studies Werstuck et al. 

found out that there has been a dysregulation in biosynthetic 

ways of cholesterol and triglyceride due to stress of 

homocysteine over endoplasmic reticulum and as a result of this, 

they concluded that progressive hepatosteatosis and probably 

atherosclerotic lesions existed (27). Recent studies demonstrated 

that serum homocysteine levels are increased in patients with 

liver cirrhosis (14,28,29). Higher levels of 

hyperhomocysteinemia is more prominent in alcoholic cirrhosis 

meanwhile increase in homocysteine levels are also present in 

non-alcoholic cirrhosis (29,30). Garcia-Tevijano et al. showed 

that homocyteine levels were increased in patients with liver 

cirrhosis and they advocated that this increase was the marker for 

a decrease in hepatic functions and had a role in the development 

of hepatic fibrosis (14).  

        Apart from this, a very broad distribution of values in 

homocysteine levels of the healthy subjects has been described 

with the same technique (97.5th percentile at 16.6 μmol/L) (31). 

In our study laboratory reference range for homocysteine was 5-

12 μmol/L. Values that we have obtained were in consistent with 

mild hyperhomocysteinemia. We think that these results may be 

because of small number of our cases.  

 

        In conclusion; the data suggest that serum homocysteine 

level is increased in NAFLD patients. The increase in 

homocysteine levels may be associated with metabolic 

abnormalities of NAFLD. Additionaly, high homocysteine levels 

may be associated hepatic steatosis and steatohepatitis. However, 

further studies are needed to determine more clearly the role of 

homocysteine on hepatic steatosis and steatohepatitis. 
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Abstract- The purpose of this research is to identify the 

morphological nature of cancerous cell by employing image 

processing algorithms so that they can be used to automate 

diagnostic techniques, reducing the cost and increasing the 

accuracy of epithelial biopsy procedures. The approach taken 

combines a mix of image processing techniques and methods 

such as (median filter, unsharp mask and threshold). Next an 

averaging was done to remove noise and to distinguish between 

the two cells so that it can be easily identified which one has 

some abnormality. Lastly an improved future work of line plot in 

which will clearly identify the abnormality of a cell and hence 

recognize a cancerous cell accurately was proposed in this 

research. 

        Image quality and accuracy is the core factors of this 

research, image quality assessment as well as improvement are 

depending on the enhancement stage where low pre-processing 

techniques is used based on Median filter within Gaussian rules. 

Following the segmentation principles, an enhanced region of the 

object of interest that is used as a basic foundation of feature 

extraction is obtained. Relying on general features, a normality 

comparison is made. In this research, the main detected features 

for accurate images comparison are pixels percentage and mask-

labelling. 

 

Index Terms- Image processing, Cancer detection, Image 

enhancement, unsharp mask. 

 

I. INTRODUCTION 

ancer is a term used for diseases in which abnormal cells 

divide without control and are able to invade other tissues. 

Cancer cells can spread to other parts of the body through the 

blood and lymph systems. Cancer is not just one disease but 

many diseases. There are more than 100 different types of 

cancer.  

        Most cancers are named for the organ or type of cell in 

which they start for example, cancer that begins in the colon is 

called colon cancer; cancer that begins in melanocytes of the skin 

is called melanoma. 

        All cancers begin in cells, the body's basic unit of life. To 

understand cancer, it's helpful to know what happens when 

normal cells become cancer cells. The body is made up of many 

types of cells. These cells grow and divide in a controlled way to 

produce more cells as they are needed to keep the body healthy. 

When cells become old or damaged, they die and are replaced 

with new cells. 

        However, sometimes this orderly process goes wrong. The 

genetic material (DNA) of a cell can become damaged or 

changed, producing mutations that affect normal cell growth and 

division. When this happens, cells do not die when they should 

and new cells form when the body does not need them. The extra 

cells may form a mass of tissue called a tumor. 

 

 
Figure 1: Cell division 

 

        Over half of all human cancers occur in stratified squamous 

epithelia. Approximately one million cases of non-melanoma 

cancers of the stratified squamous epithelia are identified each 

year [1]. Tissues with stratified squamous epithelia include the 

cervix, skin and oral cavity. Currently, the diagnosis of squamous 

epithelial cancers is carried out through visual inspection, 

followed by biopsy. In patients at high risk for malignancy, the 

entire epithelium may potentially be diseased. Therefore it is 

difficult to identify the best location to biopsy based on visual 

inspection alone. Techniques that can diagnose epithelial pre-

cancers and cancers more accurately than visual inspection alone 

are needed to guide tissue biopsy. An instrument for this 

application would ideally use quantitative algorithms, thus 

decreasing the need for clinical expertise and waiting periods for 

diagnosis. 

        Multiphoton laser scanning microscopy (MPLSM) is a 

potentially attractive technique for the diagnosis of epithelial pre-

cancers and cancers. This technique enables the visualization of 

cellular and sub-cellular structures with exceptional resolution. 

Visualization of these structures is important because it is well-

known that the development of pre-cancers and cancers is 

accompanied by changes in cellular and subcellular morphology 

[2]. For example, as tissue progresses toward cancer, cells 

become increasingly disorganized. 

        An automated method of classifying normal from abnormal 

tissue is required so the images do not have to immediately 

interpreted by a trained pathologist. The goal of this research is 

to exploit differences in cell organization between normal and 

C  
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cancerous tissues using image processing techniques, thus 

allowing for automated diagnosis. 

        Previous studies have used Fourier analysis of in vivo 

human corneal endothelial cells to correlate cell structure with 

patient age [3]. It was found that the Fourier transforms provided 

quantitative descriptions of population cell size and organization. 

Fourier transform analysis will be applied to MPLSM images of 

normal and cancerous tissues to determine whether automated 

diagnosis based on tissue morphology is feasible. 

 

II. RELATED WORK                        

        Different researches proposed the Segmentation method of 

nucleus and cytoplasm. However segmenting nucleus and 

cytoplasm of leukocytes from bone marrow images is a very 

difficult task, as the images show heterogeneous staining and 

high-cell population. [7] 

        Our approach involves employing different image 

processing techniques and methods to recognize a cancerous 

tissue through its cell organization. A normal tissue usually has a 

defined cell organization but a cancerous tissue cells are 

disorganized 

      

III. METHODOLOGY 

        The first steps of our algorithm preprocess the images to 

remove graininess (median filter), enhance contrast between the 

cytoplasm, and nucleus and extracellular components (unsharp 

mask, threshold). After the pre-processing steps, the relative 

disorganization of the images was determined with Fourier 

transform analysis [3, 4].                                             

        Averaging was then used to reduce the noise of the Fourier 

domain image and a 1-D line plot was advised. From this line 

plot, normal and cancerous tissue could be differentiated by a 

machine 

        For each step of the algorithm, the output of the previous 

step is the input of the subsequent step. The parameters of the 

algorithm were optimized for maximum contrast between normal 

and cancerous images at the last step of the algorithm.  Each step 

of the algorithm, along with the output from each step is 

described in detail below. 
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Figure 2: shows a flowchart of the algorithm. 

 

 

 

IV. EXPERIMENT AND RESULTS 

        The image processing algorithm was applied to a total of 

two images from normal tissues and two images from cancerous 

tissues for a total of four images using MATLAB. The results 

from one normal and one cancerous image are shown in this 

report. The results for the remaining one normal and one 

cancerous image are similar. 
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Normal tissue Abnormal tissue

 
Figure 3: shows the original images for normal and abnormal (cancerous cell) resulted after implementing MATLAB code for 

reading image 

           

4.1 Median Filter 

        The first step of the algorithm aims to attenuate noise 

without blurring the images. A 2dimensional median filter was 

applied using the ‘medfilt2’ function in Matlab. Each output 

pixel contains the median value in the 5-by-5 neighborhood 

around the corresponding pixel in the input image. ‘Medfilt2’ 

pads the image with zeros on the edges, so the median values for 

the points within 3 pixels of the edges may appear distorted.  

 

The result is shown in the figure below 

After median filter Normal tissue After median filter Abnormal tissue

 
Figure 4: Normal and abnormal tissue after median filter 

 

4.2 Unsharp Mask 

        Next, contrast between the cytoplasm, and nuclei and 

extracellular components were enhanced using an unsharp filter. 

The filter was applied to the image by subtracting the gaussian 

filtered input image, multiplied by a scaling factor, from the 

input image. The gaussian filter was created using the built-in 

Matlab functions ‘fspecial’ and ‘gaussian’. 

        A rotationally symmetric Gaussian lowpass filter with a 

standard deviation of 10 pixels was used, with a total filter size 

of 15-by-15 pixels. The scaling factor was 0.9.  

The result of this step is shown in Figure 5: 
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After Gaussian filter Normal tissue After Gaussian filter abnormal tissue

 
Figure 5: Normal and abnormal cell after Gaussian filter 

 

4.3 Threshold 

        The built-in Matlab function ‘graythresh’ was used to 

threshold all images so that the cytoplasm was white (or 1) and 

the nucleus and extracellular components were black (or 0). The 

Matlab function ‘graythresh’ computes the global image 

threshold using Otsu’s method.  

After threshold Normal tissue After threshold abnormal tissue

 
The result is shown in Figure 6: 

 

4.4 First Fourier Transform 

        The built-in Matlab function ‘fft2’ was used to convert the 

binary images into the spatial frequency domain using the two-

dimensional discrete Fourier transform. The image was shifted 

before the Fourier transform so that the zero frequency 

component was at the center of the frequency space.  

After FFT normal After FFT Abnormal

 
The result is shown in Figure 7: 

 

4.5 Log Transform 

        Next, the log transform of the image in Fourier space was 

performed using the equation 

        s = log (r + 1). The log transform compressed the values of 

the light pixels of the image and expanded the values of the dark 

pixels of the image. This reduced the DC values relative to the 

rest of the pixel values, allowing the details of the transform to 

become visible (Fig. 8). At this point a feature starts to become 

apparent which might be used to automatically separate the 

normal from the cancer. In the cancer samples, the low frequency 

bright spot is fairly uniform. Looking closely at the normal 

samples, a dark ring is visible. 
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After log transform normal tissue After log transform Cancerous tissue

 
 

(a) Normal tissue after log transform            (b) A cancerous tissue after log transform 

 

4.6 Mean Filter 

        These images are fairly noisy which may make automatic 

detection schemes challenging. 

        To reduce the noise a 5 by 5 pixel mean filter was 

implemented. This filtered averaged 25 points thus reducing the 

noise by 5. Because a single pass of this filter did not seem to 

provide sufficient noise reduction, the image was passed through 

the filter a second time. 

 

The results can be seen in Figure 9: 

After average filter normal After average filter Abnormal

 
                       Figure 9 :         (a) Normal                                                  (b) Cancer cell 

               

 

 

        Here the dark ring in the low frequency area of the normal 

tissue is still visible but the noise is reduced. 

        From this point is where we can start to distinguish and 

recognize cancerous cell distinctively. However the methodology 

is not ample to accurately identify a cancerous cell from a normal 

one until with the help of machine. In addition to that we 

employed the use of Line plot in which the center row of the 

pixels was plotted against their positions to quantitavely analyzes 

the normal tissue from the cancerous one. 

 

4.7 Line Plot 

        To get these two dimensional images such that they could 

easily and quantitatively  analyzed by 1 dimensional signal 

processing techniques, the center row of pixels was extracted and 

their values plotted against their positions.  

The results can be seen in Figure 10: 
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        From the plots in Fig. 10 it can be seen that there is a local 

minimum in the normal images at approximately the 7th pixel 

from the center, or at a frequency of approximately 55 mm-1 (red 

arrow). Possibly more telling is that there is a local maximum at 

approximately the 16th pixel from the center or, 127 mm-1 

(green arrow). This would indicate that normal cells contain 

regular features which repeat at 7.8 μm, where as the cancerous 

cells do not contain this repeating nature 

        An alternative approach was also implemented starting with 

the log transformed Fourier space image. As already described, 

there were two things that we wanted to do to this picture. The 

first was to reduce the noise. The second was to reduce the image 

to a plot that could be quantitatively analyzed. To accomplish 

both goals simultaneously the radial symmetry of the image was 

exploited, and pixels were averaged according to their radius. For 

example, the value of all pixels, 5 pixels from the center of the 

image were averaged. Then the values of all 6 pixels from the 

center were averaged.  

        This was done along the entire radius of the image. This 

function was then mirrored around DC to make the result more 

intuitive (Fig. 11).  

 
Figure 11: a line plot 

 

        Noise reduction by averaging is the square root of the 

number of pixels averaged, thus the noise reduction changes as a 

function of radius. However, it may be argued that this retains 

the radial features of the image better than applying a uniform 

averaging filter. 

        Again in these plots, it can clearly be seen there is a local 

minimum in the normal images at approximately the 7
th

  pixel 

from the center or at a frequency of approximately 55 mm-1 (red 

arrow) and a local maximum at approximately the 16
th

  pixel 

from the center or, 127 mm-1 (green arrow). 

 

V. CONCLUSION 

        An image improvement technique is developing for earlier 

disease detection and treatment stages; the time factor was taken 

in account to discover the abnormality issues in target images. 

Image quality and accuracy is the core factors of this research, 

image quality assessment as well as enhancement stage where 

were adopted on low pre-processing techniques based on filtering 

within Gaussian rules. 

        However multiple image enhancement steps were needed to 

exaggerate the differences between the frequency-domain images 

of normal and cancerous tissues (median filter, unsharp mask, 

and threshold).  

        Additional enhancements were needed to improve contrast 

between the power spectrum of normal and cancerous tissues 

(averaging). After these enhancements, clear differences could be 

seen between the normal and cancerous power spectrum. For 

example, in Figs. 10 and 11 there are frequency peaks as 

indicated by the green arrows in the normal tissue spectrum, 
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which are not present in the cancerous tissue spectrum. With 

more extensive testing, we believe we may be able to use this 

local maximum to quantify the organization of the tissue 

structure. This could be investigated in the future and potentially 

lead to automated diagnostic techniques, reducing the cost and 

increasing the accuracy of epithelial biopsy procedures. 
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    Abstract- This exploratory study has been conducted with the 

core intention to understand the emergence of inquiry approach 

on constructivism as an important and thriving learning theory in 

the field of education. This paper first focuses on a concise 

account of different perspectives under recent investigation on 

constructivism in the educational ground, generally established 

currently by recent theorists, academic and intellectuals,  point 

toward the practical implication of constructivist theory, Various 

aspects of study critically examine their belief to what extent 

they are going to act on the theory, and if they do so then view 

how they manage or maintain constructivist uniqueness and 

ideology of learning.  It provides a link for potential agenda, 

policy and practice reforms, which is consistent with 

philosophical evidence and rate of success where it would be 

implemented. Use exploratory research method based on survey, 

research design stand on quantitative research, covering a sample 

of 26 different private and government schools of Defense and 

Clifton, Karachi, out of approximately more than 60 schools, by 

filling questionnaire from the principals/head of department of 

that schools. Regression and correlation analysis were used 

through SPSS. The time horizon for this research study was cross 

sectional. The results of the study suggest that occurrence of 

range of effects exist, effects were documented in two sorts: (a) 

concrete consideration of ideology and (b) substantial application 

to facilitate growth of constructivist education. It provides a link 

for potential agenda, policy and practice reforms, which is 

consistent with philosophical evidence and rate of success where 

it would be implemented. Finally, the study was critically 

assessed to find out gap in the field of research and education in 

particular to our country. Perhaps a crucial confront for 

education, ‘educational restructuring’ was suggested to arrive to 

a greater understanding of the ideology that informs 

recommended application.  

 

    Index Terms- Constructivism, Perspectives, Inquiry approach, 

Educational restructuring. 
 

I. INTRODUCTION 

he basis of specific study on “constructivism” is to build a 

meaningful understanding appropriately for all learners and 

all circumstances, using a variety of educational and non 

educational procedures, tends to be generalized by 

educationalists. Constructivists shares a focus on the learner 

centre approach and the density of the learner’s cognitive course 

of action for their learning and support needs and the value of 

providing learner’s with opportunities to make meaning and be 

real dynamic contributors in the learning-teaching experience. 

Further they believe that knowledge is constructed, involving 

social processes, interaction with the environment and self-

reflection, required a great resource frame work, in that they; 

• encourage learner centered experiences  

• provide opportunities for learners to work together; 

• encourages individuals to make sense of information for 

themselves; 

• assist novice learners to develop expertise; 

• focuses on the role of social interaction & the impact of 

socio cultural factors on one’s ability.  

 

International Encyclopedia of Education, (1987) defines 

Constructivism as, “It is the statement used for the thought that 

information build by the pupils for their own, every individual 

create understanding as they gain knowledge independently and 

in a social content.” So here constructivism includes a statement 

about the student’s existing progress that might arise from the 

supportive and encouraging environment provided by institutions 

having student’s oriented goals, reflecting factors relevant to 

each specific individual such as former knowledge and socio-

cultural context, influenced strongly by effective social 

communication. Constructivist curriculum, (1996), states that, 

“The foundation of constructivist knowledge resting on learners 

dynamic involvement in ability of problem-resolving and 

decisive thinking concerning actions of learning realized as 

appropriate and appealing.” thus considering this definition 

suggests a series of propositions that could serve as guidelines 

for educators attempting to make learning more effective for all 

students.  

 

ALN Magazine, (1997), embrace that, “Constructivism is 

basically a term used for an educational view point rely on the 

principle that student  eventually build their understanding which 

already contained within them,  in order that as every individual 

is distinctive so that their knowledge is also distinctive.” this 

definition proclaims that the constructivist thought of learning 

proposes that the students acquiring communally derivative 

shapes of acquaintance which not only internalized eventually 

but also influenced by processes of group effort, role of social 

collaboration and the impact of factors related to the socio 

cultural aspect on one’s ability to organize activities and 

standardizes thought process.  

 

Recently constructivism is viewed as one of the focused 

issue in educational context, as it illustrate learner progress by 

indicating a connection between the division of information, high 

T 
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lights how one can  use different types of knowledge to 

conceptualize and put into practice, it helps to keep track of one’s 

progress in directing specific functions. This approach might 

assist educators, something particularly beneficial for seeking to 

understand how best to help out young people to learn, draw 

attention to different dimensions of learning, and how it 

contribute to ensure effective learning process. It spirited with 

quite a lot of hype educational ideology and approach to learning 

to select the most appropriate strategy for their purpose, for how 

the recent instruction is likely to structure. 

 

Hence by acquiring constructivist realistic education meant 

to considering relative effectiveness by applying such 

westernized approach in our system of education, managing 

learning along with sufficient support structures & curriculum 

demands widely in their learning/teaching procedures to obtain 

positive outcomes. It spirited with quite a lot of hype educational 

ideology and approach to learning to select the most appropriate 

strategy for their purpose, for how the recent instruction is likely 

to structure in educational setup under Pakistan, for example;  

 the evolution of the new trend set from traditional teaching 
methods to according to current educational need 
phenomena linked to the achievement of learning goals, as 
per change the  teacher's responsibility from less 
competent to highly competent getting to know the 
suitable classroom-management procedures required for 
successful classroom functioning. 

 application of constructivist elements, likely to be 
influential, demonstrate the efficacy of effective techniques 
across a range of learners and curriculum disciplines, to 
attain the shared targets that benefit individuals in 
facilitating self regulation; as giving them freedom to learn. 

 Encouragement of personal responsibility of completing 
task by facilitative interaction within social context, 
reflection and collaborative/cooperative teaching/learning 
expertise, to build meaningful understanding.  
(President's Committee of Advisors on Science and 

Technology: Panel on Educational Technology, 1997) 

Whereas recent US review quote that: “Learners do not 

grab any current knowledge and understanding until he is not 

affianced with some foundation knowledge and concepts, if he is 

lacking so he may not succeed transmitting his erudition to 

current situations.” (U.S Review, National Research Council, 

1999) So, essentially we might state that, constructivism is 

basically a meaningful theory – offers several explanations, 

focuses on learning situations on the grounds that possesses the 

appropriate structure needed to ensure that learning outcomes are 

achieved, coping with clearly stated objectives, emphasis on the 

centrality of each individual, concern the significant role of 

teacher with appropriate personal and professional skills needed 

to implement constructivist approach. Now, it is necessary to 

inquire the network of information presented by well known 

philosophers and educationalists, considered as guidelines to 

negotiate effectiveness of constructivist procedures. 

 

A.   Research Objectives 

Here, the research objectives are basically to evaluate the 

analysis of constructivist effects on the system of education and 

high lightened the required teaching skills, teacher response, 

students satisfaction & affordability regarding constructivism and 

to focus whether this approach really works in our system of 

education. Hence my basic aim is to facilitate awareness of 

constructivist theory, observe the constructivist views of learning 

and lastly confer the related thought on our educational 

consequences.   

B.   Research Questions 

With the information presented in previous studies, Researchers 

needed counter questions in relation to the implications of 

constructivism in our learning environment, like,  

 Does the constructivist approach is a preferred model for 
delivery of education? 

 Can we explore relative effectiveness of full inclusion of 
academic achievements in these settings? 

 Does it address high student satisfaction? 

 Is it inclined to fulfill goals of education?  

 Do teacher skills, students satisfaction, teacher response 
and affordability has significant impact on application of 
this theory in schools? 

 Which type of schools encourages this type of learning 
environment?  

 What measures would be required to make sure that 
successes of this effective philosophy of learning exist? 

II. LITERATURE REVIEW 

The focus of a literature review regarding any issue does 

not set off the spirit of that topic completely. In fact it provides 

supporting impact and critical overview about practical viability 

of the topic. It also places the emphasis on verification of the 

foundation work for the topic within which, researchers expect to 

review the support structure of knowledge to do an essential 

review of the literature. They have chosen this approach to 

learning because of the fact that this theory attaches importance 

to the learner’s centrality and learning environment, which has 

become widely accepted and admired as a learning view point in 

educational field. It will be worthwhile to gain knowledge of 

constructivism by the teachers from these selected efforts 

considered as valuable effort lead to constructivist thoughts.  

 

According to De Vries, (1986), the philosophy of 

constructivism were initially promoted at a time when Socrate 

began to encourage his assistant’s understanding, achievement 

and personal growth by overcoming the flaws in their prior 

beliefs, proposed the liberal innovative temptation rather than by 

authority/control. The Socratic concept have continued to 

influence the current educational paradigm, following the growth 

in popularity of progressive model of education used to refer to 

the approach to learning based on developmental perspective of 

students in context of their knowledge background. It also began 

to emerge as recognizing the essential role in recent 

constructivist educators side, the way they followed to capture 

one’s full potential and to map innovative learning practices for 
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active learning. The impact of constructivism, to perceive as an 

educational view point, has been felt throughout the 18
th

 century, 

but particularly in the latter half of the century, there was much 

emphasis likely to be shaped in terms of democratic learning 

environment, dominated by innovative learning styles. It can be 

found to the effort of the Giambattista Vico, the Nepolitan 

philosopher, who actually believe in such philosophy that is 

based on human psyche, with a context within which they are 

free to nurture, actually based on realization about the value of 

understanding meaning and when giving opportunities 

undoubtedly one has to create it by own. 

 

Dewey, (1966), conducted a dynamic rational atmosphere 

of education in where he produce learning, he illustrated that 

education is basically an activity, thoughts appear by 

circumstances which learner generally faced in the process of 

gaining knowledge. He used the term learning be stuck in actual 

practice. He marked, "If there is any reservations about learning 

take place in what manner, employed in persistent inquisition: 

learning, contemplate, judging substitute potential and turn up at 

your credence based in evidence. Hence major element of 

constructivist learning is inquiry as per Dewey claimed.  

 

On the other hand, Piaget, (1973), in Piaget's 

developmental theory, indicated the psychological extraction of 

constructivism commence with the developmental effort. In 

order to draw abstract of his thoughts regarding education led as , 

he begin to learn human development in the 1920s, created a 

developmental conjecture (the presumption of inherited set of 

mind) which proclaimed that intellect is correlate with the 

progressionary organic growth that projected its  purpose to 

develop cognitive approach. According to him the elemental 

origin of knowledge was innovation: “On the way to identify is 

something revealed, or it can say that restructure the vision by 

recreation, this type of circumstances must be in accordance 

with, if potential people are to be produced who they are 

competent of creativeness and inventiveness rather than 

replication.” (Piaget, Jean, 1973). Piaget anticipated 4 phases of 

child growth and invite teachers to be aware of the stages, he 

proclaimed in the growth of the child's brain as, sensory motor, 

preoperational, concrete operational and formal operational 

phases of growth. He claimed that development of each child 

depend upon these phases till one can think rationally. According 

to him the student is gone through in their learning by three 

means. 

1. Occurrence of latest apt into an already presented mind set 
- Absorption 

2. Modify the presented mind set due to latest occurrence -  
Adjustment 

3. Looking for mental constancy  by means of absorption and 
adjustment – Stability 

In accordance with the above content Piaget alleged that 

individuals learn through the creation of logical construction one 

after another through active participation until they arrive at an 

understanding of central fact.     

             

Essentially within contemporary psychology, Piaget, 

(1973), highlighted that the James Mark Baldwin was also 

contributed in bringing the design of construction cognitively 

into key element of developmental theory, along with Jean 

Piaget, attempted to drawing the measures  by focusing human, 

particularly given the way in to consciousness and mental 

functioning,  discover the secure covering of pragmatic 

surrounding. Hence Baldwin and Piaget both could depict the 

theory of evolution, confirm the comprehensive role of 

constructivism in education. 

 

 Vygotsky, (1978), presented the application viewpoint 

regarding constructivism, which is seemed to be equally 

important. Vygotsky initiated the social characteristics into 

constructivism for potential development and effective learning. 

He distinct the "proximal developmental zone" (ZPD), 

acknowledged the function of potential social interaction in 

mental development. The ZPD expressed each child’s capacity to 

‘make believe’. Given a learner present state of understanding, 

what development can occur if the child is given correct means 

support by more capable others? If assistance is appropriate and 

significant, then, it is entailed; the understanding of learners can 

be absolute far beyond that which they could reach 

independently. Because of that pupils work out their issues, 

further entail height of real prospective growth following 

diagram about constructivist teaching-learning process best 

illustrated the concept of ZPD by Vygotsky, as: 

 

It seemed that Vygotsky recommended the atmosphere of 

learning which entail lead communication with the environment 

so as to allow students that reveal variation and formation of 

cognition by interaction. The effort done by Vygotsky is so 

comprehensive. Still some critic consider that Vygotsky is not a 

constructivist for the reason that he particularly highlighted the 

societal perspective and in the same time because of his learning 

stand point considering of emphasis upon the students capability 

to learn and understanding, others see him as constructivist at the 

middle. (English translation) (Vygotsky, Lev S., 1978) is gaining 

acceptance of some of his beliefs for an American listeners; it is 

also presented in a collected small works. (The Reader of 

Vygotsky, 1994). We might state then, that the contextual 

perspective of social cognition assert the significance of 

identifying and constructing on students relatives and society 

awareness, whilst also highlighting the role of training and 

teaching in expand such awareness. 

 

Bruner, (1960) is heavily influenced by the theories of 

Vygotsky. He advocated constructivism as a method of teaching 
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students in a way that results in higher-order thinking skills and 

the ability to become lifelong learners. Bruner set off program of 

study change grounded upon the belief that understanding of any 

learner founded on its existing information and according to him 

that process of learning has to be dynamic and must be in a social 

context.  

Fosnot, (1989), suggested a series of special developmental 

steps that could serve as principles for recent educators to take 

for expected changes to become evident, recognize four 

principles by described his personal ideology about 

constructivism: learning, in an essential means, based on what 

we already be familiar with; new thoughts take place as we 

become accustomed and amend our previous thoughts; learning 

entail discover ideas rather than involuntarily gather facts; 

significant learning happen through review previous thoughts 

and approaching to new finish end about latest thoughts which 

divergence with our previous thoughts. In considering the 

processes supported by Bruner led to the inclusion of a dynamic, 

constructivist environment requires extensive changes to current 

educational practices, with effective instructional procedures 

applied on learner centered environment. In such way, here the 

teacher's responsibility is to assist this course. Fosnot proposes 

that “the theory of constructivism advanced that produce those 

pupil who are independent, intrusive and rationale in inquiry and 

examination. This theory liberated instructor as to build 

conclusion and augment learner's advancement". This reveal the 

most important contribution about successful learning , it is not 

only heighten our awareness of instruction as an art  to be 

undertaken by caring individuals to succeed in the phase of 

growing up but also contribute an effort to recognize different 

aspects of  children’s learning, which is apparent in present 

educational revolution.  

 

According to Brooks & Brooks, (1993), “For building 

understanding, pupil should have certain liberty to consider, 

inquire and to interrelate with thoughts, stuffs etc.” Whereas 

Brader et. al, (2002) suggests that “Constructivism is basically 

the thought about the expansion of knowledge entail the student 

in forming sense of knowledge by means of dynamically 

connected with the thought.” Jacquelin et. al., (1999) proclaims 

that, “It is all about how we all get to know about our 

surrounding which can’t change.” These evident presented by the 

recent theorists and educators entails that Constructivist theory 

actually promotes grave view and build dynamic and provoked 

pupil. They suggest that constructivist approach be integrated 

into the program of study, and adherent that instructor construct 

atmosphere in which students can create their perception of own 

ability as a cause of learning. Training may need to be given to 

ensure that students have these skills, needed to be succeeded. 

Other contemporary researchers of represent the critical elements 

in the learning-teaching process, which provides potential for 

learning experiences within educational programs.  

 

Hence above covered perspectives proves that 

constructivist learning is compatible with how the learner gain 

knowledge of. There is no disagreement, and abundance of 

research to establish, that constructivist instruction is the 

preeminent manner for pupil to be taught, to ensure that potential 

of students are realized and expressed if appropriate 

opportunities are provided within educational environment. 

Educator task in a classroom is to motivate learners to realize 

their potential by engaging them in intellectually and socially 

challenging learning experiences and amount of diverse teaching 

follow ups which motivating learners to utilize active skills (trial, 

problem resolving of actual-world ) to build more understanding. 

Teacher must provide the necessary support and stimulation to 

ensure motivation to be maintained and enhanced and recognize 

the students' pre-obtainable formation, and direct the action to 

tackle them and then construct on them. 

III. RESEARCH METHODOLOGY 

This research approach inductively uses exploratory 

research method based on survey. Research design was based on 

quantitative research. This research was conducted in educational 

settings.  The unit of analysis is schools of Clifton and Defense 

areas of Karachi, and all other regions and schools are excluded 

from this research, as this research was conducted on the 

influence and effects of practicing constructivism in schools of 

Pakistan. Close-ended questionnaire was designed which high 

lightened the dependent variable like awareness, and independent 

variables like teacher’s skills, student’s satisfaction, teacher’s 

response and affordability, gathered sample data from 26 schools 

out of approximate population of more than 60 schools (from 

primary up to higher secondary level), by filling questionnaire 

from the heads / principals or vice principals of the schools. Data 

has been examined with the help of statistical tool SPSS. The 

time horizon for this research study was cross sectional. 

Extracted from analysis, found deeper outlook of constructivist 

layout of on existing acceptance of theory and field application. 

Findings, actually pursued are structured by research question.   

IV. DATA ANALYSIS AND FINDINGS 

After gathering sample data from strength of 26 schools of 

sample unit, by filling questionnaire from heads/principals 

underpinning results have supported the facts as shown in the 

following graph: 

 
The data has been analyzed in the course of SPSS 

(statistical package for social sciences) software by means of 

descriptive, correlation and regression analysis as follows:  
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A. Descriptive Analysis 

For the interpretation of data to indicate the Mean and Std. 

Deviation, descriptive analysis was done to suggest how much 

association/correlation lies in between the variables, results were 

obtained as following: 

 

 

Table 1: Descriptive Statistics 

According to respondent opinion the rating on independent 

variable Affordability was highest with a mean of (5.9231) the 

rating of teacher responsibility was second highest with a mean 

of 5.5000, the rating of skill of teacher was third highest with a 

mean of (5.1154), and the rating of student satisfaction 4.8077. 

The rating on dependent variable awareness of work is least with 

a mean of 4.7308. The Std. Deviation of respondents’ opinion on 

students’ satisfaction was the least 1.05903, as compare to the 

other dimensions. This indicates that there is highest 

participation in Student satisfaction dimension. 

 

The std. dev. of respondents’ opinion on skill of teacher 

was the highest (1.58308) as compared to other dimension. This 

indicates that there is a low involvement of skill of teacher in 

some schools of Karachi. 

B. Correlation Analysis 

For representation of data to show the inter relationship 

between variables or to measure the strength or degree of linear 

association between two variables, evaluated through correlation 

stats, results were obtained as following. 

Table 2:  The Correlation Statistics of Constructivism 
The core values show that there is a positive correlation of 

awareness of work with skill of teacher, student satisfaction, 

teacher response and affordability in constructivism. The 

dependent variable “awareness of work” has the strongest 

correlation with skill of teacher (0.896**) with student 

satisfaction (0.842**) with affordability (0.841**) and there is 

no correlation of teacher response (0.840**) with the dependent 

variable awareness of work. 

C. Regression Analysis 

For representation of data to show the average relationship 

or dependence between the variables determined by R square, f-

test and t-test, results were obtained as following. 

Table 3:  Variables Entered/Removed 

Table 4:  Model Summary 
The R value show coefficient and correlation is the 

numerical mean use of strength of the linear relationship between 

two variables. The R value (0.926{a}) show that there is positive 

correlation between the awareness of work and dependent 

variable skill of teacher. The R square show coefficient of 

determination defines the square of coefficient of correlation. 

The R square value (0.858) means 85% reliable to be use for 

estimation of population. In other words it is accomplished that 

in education sector of Pakistan 85% of variation in dependent 

variable is due to independent variables. 

 

The Std.error is important because they reflect how much 

sampling fluctuation a statistics will show. The standard error 

value show that 11% fluctuation of sampling mean. The R 

change shown that difference between R value and adjusted R 

square. 

D. Analysis of Variance 
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Table 5: The ANOVA 

The sum of square shows the total variability around the 

mean. The degree of freedom means the number of sample -1. 

The F test value (31.822) shows the combination of all variables, 

over all significances of the model, its mean independent 

variables like skill of teacher, student satisfaction, teacher 

response and affordability on dependent variable awareness of 

work and observation of independent variable met. 

D. Coefficient Analysis 

Table 6: Coefficients Table 

The standard error is important because they reflect how 

much sampling fluctuation a statistic will show. The Std.error of 

a statistic depends on the sample size in the journal. The larger 

sample of the standard error. Std.error of constant (0.131) value 

shows the 13% of fluctuation of sampling of knowing, and the 

Std.error of independent variable skill of teacher is (0.160) value 

shows the 16% of fluctuation of sampling mean, student 

satisfaction (0.200) value illustrate the 20% of variation of 

sampling mean, teacher response (0.131) value illustrate the 13% 

of variation of sampling mean, and affordability (0.165) value 

illustrate the 16% of variation of sampling mean. 

 

Standardized coefficients are the coefficient that you would 

obtain if the predictor and the outcomes variables were 

standardized prior the analysis and the comparing the size of the 

coefficient across variable. The T value of independent variable 

skill of teacher is (9.879). Student satisfaction represent its T 

value is (7.643), teacher response represent its T value is (7.574), 

and affordability represent its T value is (7.631). Hence, the 

results of T value of all the variables show the overall 

significance of their occurrence in the test. 

V. CONCLUSION 

This study examines constructivist views of learning by 

highlighting the unique aspects of plan of constructivism, traits 

of teacher and class room set up which have had continuing 

impact on education. This research also indicate that 

transactional and constructivist practices should support a full 

inclusion model that must be maintained, based on organization, 

elaboration and attributions for generating learning and elevate 

strategy’s effectiveness. Teachers who are expected to be part of 

the process should have received appropriate training with 

awareness of overall progress and the quality and quantity of 

support and practical suggestions. Also noteworthy is the focus 

on student’s need or potential in a learning situation, rather than 

those of the teacher or curriculum. Attention is on different 

aspects of their development; independent learning environment; 

interactive teaching scheme focuses on student at a central place 

and make possible a process of encouraging learning 

environment. Researchers have also relied on socio-cultural 

factors as it directly impact on the process that underscore the 

importance of required teaching skill, teacher response as well as 

student’s satisfaction and affordability. Thus, the approach works 

on the benefit of student’s learning.  

 

The most important contribution related to the 

constructivist debate about valuable education summarizes the 

impact of ideas about the effectiveness of teaching strategies, 

with a view to strengthen our understanding of teaching. The 

ability to be caring individuals lead to healthy self actualization 

and an intrinsic motivation towards achievement and committed 

to facilitating their students to be successful in the complex 

process of growing up. Hence getting to know the effectiveness 

of teachers and others who contribute to children’s learning also 

recognized the gap in student’s progress. It is also evident that 

students in constructivist programs were not academically 

disadvantaged when compared with other student. 

 

Hence, the strength of exploring constructivist approach is 

aimed at considering relative effectiveness by applying 

westernized approach in our system. However, this report is 

based on field data from posh area schools. Thus the position, 

evaluation and need of various other areas have been neglected. 

Yet the report found that schools present in such areas (Defense, 

Clifton) have achieved  little or more by acquiring constructivist 

realistic education but it is established that it might be 

concentrated in relatively few schools where funding and 

affordability is not the issue and this is where the success of this 

report lies. Indeed most schools present in various other areas is 

estimated not to have known this type of innovative theories, 

they incorporate traditional and contemporary operations, 

generally called as normal schools don’t yet have a clear focus 

on educational outcomes and it is still working for their 

communities. So, it is particularly the responsibility of our 

government and education sector to bridge the gap by formal and 

informal ways (like building awareness regarding current 

strategies, training of teachers, provide funding, facilitate 

structural reforms, etc.). Both need to be successful by resolving 

the issue of reducing disparity and biasness among the people of 

our country to reach the height of success throughout the 

education system, in promoting education. 
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VI. RECOMMENDATIONS 

This research suggests that in order to  implement this kind 

of learning approach, teachers need to equip more skilled and 

confident to meet the current challenges and to acquire this 

approach, resources and funding must be provided to the schools, 

sufficient time and sincerity of teachers about managing 

independent/ discovery/ project learning along with all other 

structural demands must be insured, include perspectives in 

mainstream curriculum relevant to constructivist practices and 

according to student needs and interests so as to encourage their 

participation, and if someone wants to obtained idealized 

outcomes so there should be no lack of commitment from their 

side.  

 

This make certain maximizing the outcomes such as 

participation by ensuring the involvement of all stake holders 

related to the field of education in every stage of development, 

implementation and evaluation. This guaranteed the 

constructivist aspirations; preferences and practices take central 

place. Finally in addition, researchers last and foremost 

suggestion that education system present in our country would 

likely be restructured thoroughly by means of delivering standard 

education in order to spread the benefits of quality education in 

all mediums to every single person of this country, only in this 

way we may think to consider western approaches to be 

implemented, otherwise multi system education would prevailed 

which could be harmful in respect of creating biasness between 

different classes of people.  

REFERENCES 

[1] ALN Magazine, The Asynchronous Learning Networks Magazine (ALN 

Magazine)   Volume 1, Issue 1 - March 1997 ISSN 1092-7131. Copyright © 

1998 by Vanderbilt University for the ALN Web.,                                                                                                                                                                            

Accessed 2/14/02: http://www.aln.org/alnweb/magazine/maga_issue1.htm.                                                                                                                                          

[2] Brader-Araje & Jones, How people learn: Brain, mind, experience &school. 

Washington DC: National academy Press, 2002. 

[3] Brooks & Brooks,  In search of understanding; The case of constructivist 

classroom  Alexandria, VA: Association for supervision & curriculum 

development, 1993. 

[4] Bruner, J., The Process of Education, New York: Vintage Books, 1960, pp.  

47. 

[5] Constructivist curriculum, 1996. Accessed 2/14/05:   

http://curriculum.calstatela.edu/faculty 

[6] DeVries, R., Children’s conceptions of shadow phenomena. Genetic, 

Social, and General Psychology Monographs, 112(4), 1986, pp. 479-530. 

[7] Dewey, John, Democracy and Education. New York: Free Press, 1966. 

[8] Fosnot, C., Enquiring teachers, Enquiring learners: A constructive 

Approach for teaching. New York: Teachers College Press, 1989. 

[9] "International Encyclopedia of Education ", Constructivism In Education," 

1987. 

[10] Jacqueline, Grennan, Brooks, Concept of class room Interview, 1999. 

[11] Piaget, Jean, To Understand is to Invent. New York: Grossman, 1973, 
pg.311. 

[12] Piaget's Developmental Theory, (1973), Cognitive Constructivism, 

Accessed 2/26/02: http://pdts.uh.edu/~srmehall/theory/cognitive.html. 

[13] President's Committee of Advisors on Science and Technology: Panel on                          

EducationalTechnology, 1997, Accessed:5/17/01: 
[hhttp://www.ostp.gov/PCAST/k-12ed.html]. 

[14] The Vygotsky Reader. Rene van der Veer and Jaan Valsiner, eds. 

Cambridge, MA: Blackwell, 1994. 

[15] Vygotsky, Lev S. Mind in Society: The Development of Higher 

Psychological Processes. Cambridge, MA: Harvard University Press, 1978. 

[16] U.S Review, National Research Council, 1999. 

AUTHORS 

First Author – Shumaila Bhutto, MS, Institute of Business and 

Technology (IBT), Karachi, Pakistan. Email: Sabhutto@hotmail.com 

 

Second Author – Imran Umer Chhapra, MS, Khadim Ali Shah 

Bukhari Institute of Technology, Karachi, Pakistan. Email: 

Imran_js@yahoo.com 

http://www.aln.org/alnweb/magazine/maga_issue1.htm
http://curriculum.calstatela.edu/faculty
http://pdts.uh.edu/~srmehall/theory/cognitive.html
http://www.ostp.gov/PCAST/k-12ed.html


International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      25 

ISSN 2250-3153  

www.ijsrp.org 

Review of the Roll-Damping, Measurements in the T-38 

Wind Tunnel 

Dušan Regodić
*
, Marija Samardžić

**
, Gojko Grubor

**
 

 
* Ph.D. Singidunum University 

** Ph.D. student 
*** Ph.D., Singidunum University 

 
Abstract- In this paper review of roll-damping measurements in 

the T-38 blow-down wind tunnel is presented. Fundamental 

elements of the mathematical model for stability derivatives 

measurements are shown. Measurements are based on rigidly 

forced oscillations method. Apparatus for stability derivatives 

measurements in roll oscillations tests and data reduction 

procedures used in VTI are described. Roll apparatus is designed 

and produced with regard to high requirements in stability 

derivatives measurements. 

 

Index Terms- wind tunnel, stability derivatives, experimental 

aerodynamics, forced oscillation 

 

I. INTRODUCTION 

TI has great experience in wind tunnel stability derivatives 

measurement. Starting from 1960 up to now several 

generations of apparatuses were designed and manufactured. 

Nowadays, the technique for measurements of stability 

derivatives applied in the T-38 wind tunnel   is forced oscillation 

technique [1, 2]. Model is forced to oscillate at constant 

amplitude within a single degree of freedom, which implies that 

any aerodynamic reaction coherent with such motion can only be 

due to such motion. Wind tunnel run includes the following three 

stages: 

 An amplifier calibration runs, when known signals from 

the signal generator are an input to data acquisition 

system. The subject measurement yields the gains and 

phase shift for each channel with respect to the 

displacement channel; 

 Wind-off run when model is oscillating but the wind 

tunnel is not running. This measurement, using the data 

from amplifier calibration run, enables determination of 

the inertial forces; 

 Wind-on run, when the model is oscillating at the same 

frequency as during the wind-off run but with the wind 

tunnel running. 

 

 

Used symbols 

sinpL L


 &
 - Dynamic direct damping derivative in roll 

sinL 
 - Rolling moment derivative due to sideslip 

Clp* - Non-dimensional dynamic direct derivative in roll  

f  - Mechanical damping 

Ix,y,z    - Inertia moments about Ox,y,z  axes  

Ixz    - Centrifugal inertia moment 

K
 - Mechanical stiffness 

L, M, N    - Total moments about Ox,y,z  axes  

X,Y,Z    - Aerodynamic force components  
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rqp ,,
    - Roll, pitch and yaw rates 

rqp  ,,
    - Time derivatives of roll, pitch and yaw rates 

     - Angle of attack 

    - Time derivative of angle of attack 


    - Sideslip angle 


    - Time derivative of sideslip angle 


, θ, ψ    - Angles of rolling, pitching and yawing motion 


    - Phase shift 

     - Angular velocity  

t - Time  

...
 - Amplitude  

 

II. DETERMINATION OF ROLL-DAMPING DERIVATIVES USING METHOD OF RIGIDLY FORCED OSCILLATION TECHNIQUE 

           The equations of motion for the angular degrees of freedom relative to a set of moving axes that are fixed in the model, Figure 

1, can be written as [2-3]: 

xzx IrIpL  
 (1)  

yIqM  
 (2)  

xzz IpIrN  
 (3)  

 
Figure 1: Body axis system 

 

           Left sides of above equations represent the sum of all the variations in the external moments acting on the model in the 

particular degree-of-freedom due to a very small departure from a steady-state motion. Such external rolling moment include: 

Tmechaero LLLL  ..  (4)   

 

           For model at the equilibrium angle of attack performing small-amplitude low-frequency angular oscillation, aerodynamic 

reaction can be expressed by linear superposition of contributions caused by: , , derivative of  and  with respect to time, p, q and 

r. Relations between those parameters are: 

  ,  
 cossin 

,  
p

,  
q

,  
r

,   
q

,  
 cossin  rp

. 

 

           Change in aerodynamic reaction due to the model oscillation can be expressed as follows: 

rLqLpLLLLLL rqpaero  


 .
 (5) 

 

           A captive model performing oscillatory motion experiences mechanical reactions caused by its support: 
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   KpfLmech.  (6)       Considering equations (4-6) the equation (3) becomes:  
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&
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&

&
 (7) 

           Stability derivatives in roll are obtained from equation (7) by equalizing left side of equation with excitation moment TL
:  

   sinx p TI p f L L p K L L  
           

 &&
 (8) 

Excitation moment TL
 is: 

tLL TT  cos
 (9) 

 

Rolling oscillatory model motion is: 

   tcos
 (10) 

 

Time derivative of the 


 equation is: 

   tsin
, (11) 

 

And time derivative of the 


 equation is: 

   tcos2
 (12) 

 

Taking equations (9-12) in equation (8) and separating values next to tsin  and  tcos , two equations are obtained: 

  
   2 cos sin sin sin cosx p TI f L L K L L  

                          
 &

 (13) 

   2 sin sin cos sin sin 0x pI f L L K L  
                          

 &
        (14) 

 

Solving the above equations simultaneously direct dimensional static and dynamic stability derivatives in roll are obtained: 
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where: 
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Finally, expressions for determination stability derivatives in roll are: 

 2 2sin cos cosToT
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 (18) 

 

Values with index ‘o’ in equations (17-18) are measured in wind-off run.  
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1.1. Roll apparatus  

           The roll apparatus is shown in the Figures 2-3. The 

suspension system consists of two rings joined by axially 

oriented beams equal spaced around the periphery of the rings. 

There are two suspension systems for low and high loads. Such 

configuration provides the necessary compliance in the roll 

attitude while having a substantial stiffness in the other degrees-

of-freedom. A five-component balance is mounted on the front 

end of the drive shaft and on the front end of the suspension 

system, protruding forward through the cavity surrounded by the 

suspension beams, while the aft part of the suspension system is 

firmly fixed to the end of the sting. A five-component internal 

balance is mono-block type and semiconductor strain gages are 

used in order to increase its sensitivity and, consequently, signal 

to noise ratio as well. The oscillatory rolling motion is imparted 

by hydraulic driving mechanism located at the rear end of the 

sting via drive shaft whose front end is attached to the balance.  

 

Table 1: Performance list of the roll apparatus 

 

 

Roll  

Apparatus 

 

 

Amplitude 

() 

 

Frequency 

(Hz) 

Sting 

Diameter 

(mm) 

Hydraulic 

Pressure 

(bar) 

0.25-1.5 1.0-15 76 200 

Maximum normal force: 10000 N 

Maximum angle of attack: up  to 21
o
 

Maximum angle of side slip: 0
o
 

Mach number: up to 2.0 

Blowing pressure: up to 2.3 bar 

Driving mechanism: Elastic suspension with internal hydraulic drive 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: CAD model of roll apparatus 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Roll apparatus 

 

III. DATA REDUCTION  

           For determination of direct stability derivatives in roll 

following physical values must be measured: 

 Amplitudes of primary motion (


) and excitation 

moment ( TL
); 

 Frequency of primary motion ( ); 

Suspension system 

Balance 

Sting 
Drive shaft 

Elastic coupling 

Feedback position sensor 

Servo valve 
Actuator 

Excitation moment 

sensor 

Primary motion 

sensor 
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 Phase shift between excitation moment and primary 

motion (


).  

 

           All of the above data are obtained by signals from suitable 

located strain gages on the apparatus. A five-component internal 

monoblock balance measures the forces and moments that act on 

the model during the tests. The primary motion is sensed by 

strain gages located at the suspension system. Excitation moment 

is estimated by strain gages located on the drive shaft or from 

balance bridge for rolling moment.  

           During the measurements, all the sensor signals are 

amplified, filtered and then digitized by a 16-bit AD converter. 

The sampling record of data covers approximately 82 cycles with 

8192 measuring points of the primary oscillation. The data from 

the test runs are processed in the following steps: 

 Data acquisition system interfacing and signals 

normalization; 

 Determination of flow parameters; 

 Determination of model attitude; 

 Determination of static aerodynamic coefficients of 

forces and moments; 

 Determination of frequency, amplitude and phase shift 

of each channel with respect to  

the primary motion channel; 

 Determination of the direct damping derivatives; 

 Calculation of non-dimensional aerodynamic direct 

derivatives; 

 Output of tabulated results and plots. 

Different software modules perform each stage of the above 

process.  

Tests results of the roll-damping measurements on Modified 

Basic Finner Model are presented in the Figure 5. [4, 5]. Results 

obtained in the T-38 wind tunnel are compared with published 

experimental data from the AEDC wind tunnel [6] (Arnold 

Engineering Development Center-von Karman - USA) and at  = 

0 with calculated roll-damping coefficient values obtained by 

DMAC semi-empirical method developed in the VTI [7].  

                                                               

                                                                                                                     
       

           

 

 

 

 

 

 

 

 

 

 

 

Figure 4:  Modified Basic Finner Model     Figure 5: Roll-damping derivative for    

               in the T-38 test section                                                                    Modified Basic Finner Model at the M=1.75 

   

IV. CONCLUSION 

           Complexity of wind tunnel stability derivatives 

measurements is well known. The determination of roll-damping 

derivatives using method of rigidly forced oscillation technique 

applied in T-38 wind tunnel is presented. Developed equipment, 

roll-apparatus and data reduction procedures have reached a 

stage to be a very good tool in design of missiles and aircrafts. 
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Abstract: A new field of forensic accounting has emerged as current practices have been changed in electronic business environment 

and rapidly increasing fraudulent activities. Despite taking many forms, the fraud is usually theft of funds and information or misuse 

of someone's information assets. As financial frauds prevail in digital environment, accountants are the most helpful people to 

investigate them. However, forensic accountants in digital environment, usually called fraud investigators or fraud examiners, must be 

specially trained to investigate and report digital evidences in the courtroom. In this paper, the authors researched the case of 

financial fraud forensic analysis of the Microsoft Excel file, as it is very often used in financial reporting. We outlined some of the 

well-known difficulties involved in tracing the fraudster activities throughout extracted Excel file metadata, and applied a different 

approach from that well-described in classic postmortem computer system forensic analysis or in data mining techniques application. 

In the forensic examination steps we used open source code, Deft 7.1 (Digital evidence & forensic toolkit) and verified results by the 

other forensic tools, Meld - a visual diff and merge tool to compare files and directories and KDiff tool, too. We proposed an 

integrated forensic accounting, functional model as a combined accounting, auditing and digital forensic investigative process. Before 

this approach can be properly validated some future work needs to be done, too.   

 

Key words: fraud, financial accounting, financial fraud, forensic accounting, digital forensic analysis 

 

1. Introduction 

 

Generally, fraud includes a wide range of illegal activities, mainly based on intentional deception. However, theft of funds or 

information or misuse of someone's assets that can cause loss of money, clients’ confidence and reputation at the market are the most 

usual. The fraud appears as prevailing financial and rather insignificant – non-financial one. The financial fraud has become a 

common phenomenon inside many companies [5]. Most of the financial fraud cases involve some kind of revenue manipulation, e.g. 

revenue overstatement that is usually occurring in the client’s financial books. Companies simply invent revenues, as a credit or debit, 

producing false balance sheet and income statement 21.  

So, an accountant and auditor have to look for this type of fraud throughout the internal control and audit processes. In digital 

environment context, forensic accounting plays an important role in detecting these frauds that are not discovered in accounting and 

internal auditing process. However, forensic accounting is a great challenge for regular accountants and accounting auditors due to the 

lack of knowledge and experiences in digital forensic investigation. The main objective of the proposed integrated process model is to 

promote practical needs for combined work of the accountants, auditors and digital forensic investigators in the complex Internet 

environment. According to the available literature, at the current market it is quite difficult to find an accountant who is both 

knowledgeable and experienced in digital forensic investigation and vice versa, as well. In the forensic accounting approach, forensic 

accounting is sometimes called forensic analytics, meaning the analysis of digital data in order to detect, recover and reconstruct them 

or otherwise support or deny a claim of financial fraud [16]. The main steps in forensic accounting are data collection, preparation, 

analysis and reporting [16, 21]. On the other side, digital forensic investigative process can be defined in many ways, depending on its 

type of application. However, prevailing definition of public (law enforcement) forensic investigation includes the following steps: 

forensic imaging, data acquisition (preparation and extraction), data identification and analysis, reporting, and case analysis [19]. In 

this paper the authors proposed an integrated forensic accounting functional process model, which uses a synergy approach of 

accountants, accounting auditors and digital forensic analysts. 

mailto:ggrubor@sinergija.edu.ba
mailto:nristic@sinergija.edu.ba
mailto:nsimeunovic@sinergija.edu.ba
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2. Review of some known financial fraud and forensic accounting approaches 

In general, the taxonomy of fraud can be very complex as it can be performed in many ways and appeared in many forms such as 

crime, corporate fraud, management and occupational fraud, person’s dishonesty, intentional deception, etc. Therefore, fraud, theft, 

irregularities, white-collar crime and embezzlement are almost synonyms. The main factors that could initiate someone to commit a 

fraud include opportunity, rationalization (or personal justification for doing it) and any kind of financial pressure against someone. 

These factors are well known and defined in the reference 16. The financial pressure can be a certain motive for the fraudster to 

steal. The rationalization describes how fraudsters justify their criminal actions? The opportunity can emerge when the perpetrator is 

in a trusted position somewhere followed by weakness in, or absence of internal controls that provide the circumstances for the 

fraudster to commit a crime 16. 

 

In regular financial auditing process, the focus is on a sample of transactions, accuracy and reliability of the financial statements, and 

making remark in auditing report in case of any deviation, error, unusual exaggeration, etc. 16. Some auditing tools, such as CAATs 

(Computer Assisted Auditing Tools) 9, are currently used to deal with big financial data sets, process complex transactions and help 

auditor  with implementing auditing procedures, such as 9, 16: 

a) Testing details of transactions and balances; 

b) Identifying inconsistencies and transaction’s fluctuations; 

c) Sampling programs to extract data for audit testing; 

d) Testing general and application control of computer, and 

e) Redoing calculations performed by the accounting systems. 

The forensic accounting process differs from regular financial auditing, searching only for suspicious transactions, and using a strict 

digital forensic process [7, 15, 19]. This process consists of many steps such as identifying, recording, settling, extracting, sorting and 

reporting exceptions, oddities, irregularities and suspicious transactions, and verifying digital financial data and other accounting 

activities, with the purpose of making a firm evidence for legal process [2]. Unfortunately, there is no standard procedure to discover 

all kinds of the frauds yet, as each fraud is a specific case.  

So, forensic accountant or fraud investigator or fraud examiner 2, 16, 21 can be defined as an accountant with accounting, auditing 

and forensic skills that investigates financial fraud case. Sometimes he may be called a litigation support accountant and acts as an 

expert witness on trial in the courtroom [3, 16]. However, if a regular accountant or an accounting auditor wants to become a forensic 

accountant he must take a variety of courses in financial and advanced fraud accounting and auditing, and digital forensic 

investigation, such as 16, 21]: 

 Digital forensic investigation: Applied digital forensic principles, procedures, techniques and tools. 
 Forensic accounting: Applied digital forensic investigation to the accounting. 
 Computers: Including basic hardware and accounting software (such as Access, QuickBooks, SAP, Oracle…).  

 Law: Basics of business, civil and criminal law, as well as forensic in litigation process. 

 Statistics: The principles of chance or odds in the examined transactions. 

 Economics: Behavioral economics for quantifying damages in litigation. 

 Psychology: How to handle people, as an advisor? 

 Ethics: If someone's acts within the limits of the law but is still wrong. 

 Languages: If a criminal speaks a different language. 

 Criminology: To understand how the fraudsters work. 

To become a forensic accountant, someone needs to have forensic accounting; digital forensic and fraud investigation certificates, 

issued by one of the several professional associations such as Certified Public Accountant (CPA) or Certified Forensic Examiner 

(CFE) or Certified Forensic Financial Analyst (CFFA), etc. [16]. The Network of Independent Forensic Accountants (NIFA) is a 

group of qualified forensic accountants in the USA [2]. 

 

Forensic accountants can use some mathematical models, such as Benford’s Law [1], and Relative Size Factor (RSF), as well as data 

mining techniques 5. The Benford's Law, as a duplication program, runs using Microsoft Excel 2007 on Windows XP.  The basis of 

this law is that fabricated figures (an indicator of fraud) possess a different pattern from random (or valid) figures 1, 5. In spite of 

having a few advantages, the Benford’s law has many limitations. The detailed description is done in the article 1. The Relative Size 

Factor (RSF) detects unusual data that may be caused by errors or frauds 5.  

The exponential growth of big data and information technology 11, and complex financial transactions and smarter fraudsters pose 

huge problems to the forensic accounting techniques. However, some advanced techniques such as data mining can help forensic 
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accountants 5. Some of the general characteristics of fraudulent data transactions patterns that can be discovered by specific data 

mining tools are as follows 5:  

a) Unusual variables or entries of transactions; 

b) Unusually high or low value of a variable; 

c) Accounting transactions are maintained in various files, and 

d) Unexplained values of two or more unrelated records. 

3. Integrated Forensic Accounting Investigative Process Model 

As the most frauds involve financial matters, the most logical people to investigate them are accountants. However, fraud can be very 

complex and a digital forensic analyst (DFA) has to be involved in financial fraud investigation process. As financial fraud involves 

deliberately overstating assets, revenues and profits or understating liabilities, expenses, and losses [2], in such a way that the DFA 

cannot understand properly, expertise of the professional accountant is inevitable. Otherwise, to avoid the DFA service, the 

accountants have to be specially trained for digital forensic investigation and analysis. Therefore, employing forensic, accounting and 

auditing investigative skills into an integrated investigative process model (Figure 1) seems to be very effective in practice.  
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Figure 1: Integrated forensic accounting investigative process model 
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This process model is in its nature dual processing one. Both accountant and digital forensic analyst (DFA) work together on the 

same financial fraud case. First, the accountant collects all the available physical and electronic data and information regarding 

the current fraud case and prepares resources for their analysis. At the beginning of digital forensic investigative process, the 

DFA takes forensic image of the suspected computer hard disks and/or of financial applications (e.g. MS Excel financial 

reporting file) and all the other forensically pertinent information. Thereafter, they work separately, but interactively, literally at 

each decision making point. While the accountant and internal accounting auditor are analyzes all of the collected written and 

accessible electronic documents, data and information and the other material evidence, the DFA extracts relevant forensic data 

from the image in acquisition phase, identifying leading data and analyzing them in the next investigative step. After building 

firm digital evidence regarding the case, the DFA gives over them to the accountant prior to the final reporting phase. Actually, 

they together reconstruct the case and make the final report to the sponsor (e.g. owner, court or any other stakeholder). 

The very first task in the integrated forensic accounting process model is to apply accounting, auditing and digital forensic 

procedures properly for collection, preservation, acquisition, analysis and reporting physical and digital evidence in the 

courtroom 9, 19, 21. When accountant and the DFA together investigate financial fraud, they should go after digital and other 

physical evidence and look for the so called red flags or accounting warning signs or digital forensic leading data retrieved 

from all of the data sources, such as [11, 14]: 

 Recognition of revenue before a product is sold; 

 Much higher revenues than  expenses at the balance; 

 Growth in inventory and in sales does not match to each other; 

 Expenses capitalization excesses  industry norms; 

 Reported growing earnings while cash flow is decreasing; 

 Much higher growth in revenues comparing to other companies; 

 Unusual increases in the book value of assets; 

 Impossible to determine the real nature of the transaction; 

 Modified or deleted invoices in the financial books; 

 Written off loans to the related parties, etc. 

In a digital forensic investigative process the following standard forensic operation procedure is crucial to successful and effective 

computer forensic 7, 15, 18. 

1. Protect authenticity of the data sources in imaging phase; 

2. Discover and recover all files needed for investigation; 

3. Identify and analyze the collected leading data and create the chain of custody, and 

4. Summarize findings, make a log of all extracted evidence and preserve their integrity. 

In typical financial fraud case, the DFA needs to take forensic image of the accounting computer hard disks (HD), create a hash value 

of it, and keep one copy as reference and another one as working copy [19, 21]. So, the DFA can parse information from the user’s 

Recent Docs Registry key, and the key that listed Excel spreadsheet from the Outlook temporarily file (.pst) and other file server where 

users could possibly store data in regular backup process. In the next step he/she can extract metadata and see recent modification 

dates and who has opened or edited or printed the spreadsheet. These metadata includes time stamps correlated to file system and 

Registry time stamps, too [18, 19]. The following forensically relevant data can be saved as hidden information inside a MS Excel 

documents metadata [4, 15]:  

 The names/initials of user, computer and company; 

 The name of the server or HD where user saved data; 

 Other file properties and summary information; 

 Non-visible portions of embedded OLE (Object Linking and Embedding) objects; 

 The names of previous authors and document revisions; 

 Hidden texts and hidden cells; 

 Global Unique Identifiers (GUIDs), etc. 

Unfortunately, according to the Microsoft’s Knowledge Base [17] it is too difficult (if not impossible) to prove when an individual cell 

or sheet has been modified in a MS Excel file, especially if the track changes are not enabled previously. However, forensic 

accountant or DFA could sometimes be given Excel or another spreadsheet file to be examined. So, document analysis must be 

involved to find out how many times the file has been "revised", and when the last editing occurred, and the name of the user account 

that performed the last editing, as well as the last time it was printed, etc. 14, 17]. 

4. Forensic accounting case investigation and reconstruction 
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In this financial fraud case, the main accountant from the company “The last models Ltd” gave to the DFA two MS Office Excel files, 

only: One from the ledger at the time of auditing, and the other one from the ledger backup copy file. The integrated forensic 

accounting investigative model was applied and proved to be effective in this case. The forensic requirements did not include the MS 

Excel metadata analysis, considering that accounting computer was not accessible.  Also, software forensic that can be used to identify 

their authors [6] cannot be easily applied to the MS Excel file, as financial fraud could include change of one number only. Since the 

company did not have any DFA employed in the security team, its main accountant hired one from the Association for Information 

Technology Testimony Witnesses (www.itvestak.com). 

As the first step in the analysis, the DFA checked the size of both files and realized that they were the same. Then he used the open 

source code forensic tool, Deft 7.1- Digital evidence and forensic toolkit 10 to verify file signature, and applied file comparison 

technique. Applying this technique to the sheets with the thousands of entries is very useful, because it reports the differences between 

the cells on separate sheets. The DFA compared both Excel files without metadata (in .csv format), using their MD 5 hash values 

(Figure 2). 

 
Figure 2: Files comparison using MD 5 hash values  

The hash values proved that those files were not the same, as shown in Figure 2. Checking percentage of the files 

similarities, using technique of homogenous files discovery by segmented hashing method initiated with content 20 

(Figure 3), was the next step.  

 

Figure 3: Homogenous files identification by segmented hashing initiated with content 

 

So, 99% of the two files similarities were identified, suggesting that a small change had been made in one of the two 

files. The DFA used Diff file 10 comparison utility that displayed the differences between the two files, made per 

line of text files (Figure 4). 

 

Figure 4: Application of Diff utility to find out differences between the two files  

Results of the Diff tool application are shown in the Figure 4. The two differences no. 5020 and 5022 (red arrows) were identified in 

the rows of the backup file. The DFA verified the evidence using another forensic tool, Meld. This tool has a GUI interface, verifies 

differences among files and displays retrieved ones. It is slower than Diff forensic tool, but it displays results more clearly. As the first 

step, the Meld application starts and a new comparison should be chosen (Figure 5). 

 

Figure 5: Opening Meld tool window 

 

http://www.itvestak.com/
http://en.wikipedia.org/wiki/File_comparison
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Then, the link to the files that are chosen to be compared should be determined (Figure 6). 

 

 
 

Figure 6: Determination of link to the files chosen to be compared 

 

In the next step the Meld tool analyzed and displayed the location where the differences between the two files were found (Figure7). 

 

 

Figure 7: The differences between the two files are highlighted in the Meld tool 

The Meld tool, among other features, indicates location in yellow and detailed differences between these files in red color. However, 

to satisfy legal request this evidence should be verified with another forensic tool. Verification of the evidence is performed by 

KDiff3, v. 0.9.96
1
. The KDiff3 is a file and directory diff and merge tool, comparing and merging two or three text files or 

directories. It presents the differences line by line and character by character, and provides an automatic merging, too. Having an 

editor for comfortable solving of merging conflicts, it has options to highlight or hide changes in white-space or comments, and prints 

differences, as well. Some basic information about the KDiff3 forensic tool is shown in the Figure 8. 

 

                                                 
1Open source code tool, The KDiff3 Handbook, www.kdiff3.sourceforge.net.  

 

http://www.kdiff3.sourceforge.net/
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Figure 8: The KDiff3 forensic tool 

 

As shown in Figure 9 the two changes are displayed and the number of 1,000 000 has been changed with 100 000 one.  

 

 
 

Figure 9: Verification of the files comparison using KDiff3 tool 

After verification of the evidence the KDiff3 forensic tool identified differences at the same place as the Meld tool and Diff utility did. 

In this way the verification of the evidence was confirmed twice. So, the main accountant of the company accepted that as a proof of 

financial fraud. 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      37 

ISSN 2250-3153  

www.ijsrp.org 

 

As it was internal financial fraud investigation case, the main accountant of the company took over the forensic report in order to 

reconstruct the case together with the DFA. According to the internal audit findings in the company at the end of 2012 year, financial 

accounting auditor noticed some differences between two financial reports - one reported as a half year balance and another one as the 

final financial report. Thus, for the first half of the year (2012) the company’s recently employed accountant had already made the 

financial records that were approved by the internal auditor. However, the main accountant became suspicious about some activities of 

the recently transferred and employed accountant. Therefore, he ordered taking regular scheduled backup of ledger as mandatory 

activity. In accordance with the company’s backup rule - to keep backup files outside of the company, the new accountant copied the 

ledger in an Excel file format onto his removable hard drive and brought it to his house at the time of the final report. Later on, he 

changed some data on the backup file and replaced them instead of the already reviewed ledger files. Since these data were approved 

at the first half of the year (2012) and the changes decreased greatly debts of the company „F“, the new accountant received some 

extra money from the debtor. When he bought a new car, manager of the company become suspicious and ordered internal 

investigation by the main accountant who then hired the DFA, due to the lack of forensic investigation expertise in company. 

5. Conclusion 

Applying the integrated financial fraud forensic analysis process model, obviously has some advantages in practice, providing forensic 

accountants and fraud auditors know the financial fraud process very well and the DFA is acquainted with digital forensic science and 

experienced in different forensic tools and techniques application. They should know how perpetrators commit fraud and the main 

characteristics of the various fraud schemes. This information can enable them to perform financial fraud investigation effectively or 

fraud prevention programs. These fraud schemes are a major part of the critical knowledge needed for the accountants, fraud auditors 

and DFAs to do an effective job. Another major part is the understanding of the red flags associated with these fraud schemes, which 

are leading data for forensic analysis. The DFA has to perform forensic investigation in the way as it will end up in the courtroom. In 

forensic accounting process the best way is to protect proactively accounting files or logs keeping them centralized and unchanged, 

than just audit them. They can prove which users accessed, or changed, or deleted or copied some files. File integrity is paramount for 

every governing regulation and is part of every company’s security or digital forensic policy. 

 

In this paper forensic examination of financial fraud is proved by the use of the three forensic tools, Diff, Meld and KDiff and two 

problems are identified. First, accounting Excel files did not have Track Changes activated, and, second, accountant’s database server 

wasn’t available to the DFA. This case of the corporate fraud investigation proved that financial accountant, auditor and DFA together 

can give the best results in financial fraud examination and reconstruction. The DFA followed strict forensic investigative procedure, 

as the case could eventually end up in the courtroom. Financial accountant and internal auditor performed fraudster’s profiling, made 

fraud scheme and applied forensic analysis results into fraud posture. They reconstructed fraud case together and proved main 

accountant’s suspicious. 

 

For confirmation of benefits of the integrated forensic accounting investigative process model, many more financial fraud cases should 

be investigated and analyzed in the future. According to the authors opinions, both digital forensic analysis and financial accounting in 

digital environment are quite complex to be investigated by the same person. Probably, very few people could do quite alone any 

typical financial fraud investigation in digital environment properly. 
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    Abstract- Summer Egypt hot, and characterize by weather day 

strongly heat , which increase inflammation and hotter with the 

passage of summer days , but a little breeze refreshing , and 

increase weather suffocate Egyptians to the inability of most of 

them to go to the resorts as a result of the summer in the intense 

heat . The problem with research in high temperature in summer 

and especially in open spaces outside the home so that the sun 

shines strongly the length of the day and open spaces difficult to 

control or deodorants out , causing harass the people and their 

sense of tension during the walk may cause overheating damage 

greater for patients chronic diseases. The research aims to 

contribute to solving the problem of high temperature in summer 

or minimize their effects and the design of cooler air can be 

carried during a walk in the open spaces outside the home. The 

Researcher was able to design Air cooler Manual to cope with 

rising heat in summer and especially outside the home.Users 

expressed interest in the device , because of the high temperature 

and the intensity of the need for such devices to be used in the 

street. 

 

    Index Terms- Air Conditioner, evaporative cooling, Handy 

cooler, Hand Fan, potable cooler, Smart Fan.  

I. INTRODUCTION 

he global temperatures upward trend rates Variable , and 

often return the natural variability in temperature to three 

factors , namely solar activity, volcanic eruptions and global 

warming . Many regions of the world experienced during the 

summer months, waves of intense heat and longer summer 

current exceptional in high temperatures , making some describe 

him as the most inflammation and heat-up time , because 

suffered some of the troubles during the fasting month of 

Ramadan , which occupied most summer months heat month 

July. 

Summer Egypt hot early this year, and was characterized by 

weather day strongly heat , which increased inflammation and 

hotter with the passage of summer days , did not enjoy the 

Egyptians over the quarter , but a little breeze refreshing , and 

increased weather suffocated them to the inability of most of 

them to go to the resorts as a result of the situation political 

solidarity with the summer in the intense heat . 

high air temperature is normal as a result of environmental 

pollutants, where stands the planet since the past several years 

bewildered between environmental pollutants and industrial and 

messes human nature and high greenhouse gas a second carbon 

dioxide in the air by exceeded barrier 400 ppm in the month of 

May this year, a measure historic, did not happen since the 

appearance of man on earth, according to the findings of 

meteorologists. 

high temperatures during the summer in Egypt is an element of 

global system dogging all States, the world entire running out 

towards the rise in temperature of about four degrees Celsius by 

the end of this century, which is revealed by the World Bank 

report warning of failures to address climate change, which 

threatens changes catastrophic affecting the millions of people 

and include high rise in temperatures, shrinking global food 

stocks, and rising sea levels. 

After the presentation of the current image of the Earth's climate 

in general and the climate of Egypt in the summer, in particular, 

find industrial designer in this area a role in reducing the 

temperature in summer in open places where the sun's heat 

directly, works search in that area on the design of air cooler can 

be carried during a walk in the way to overcome the high 

temperatures experienced by man and Egyptian user. 

  

A. The research problem 

The problem with research in high temperature in summer and 

especially in open spaces outside the home so that the sun shines 

strongly the length of the day and open spaces difficult to control 

or deodorants out, causing harass the people and their sense of 

tension during the walk may cause overheating damage greater 

for patients chronic diseases 

. 

B.Objective of this research 

the research aims to contribute to solving the problem of high 

temperature in summer or minimize their effects and the design 

of cooler air can be carried during a walk in the open spaces 

outside the home. 

 

C.Significance of the research 

Interested in research to find a role for the industrial designer 

facing high temperature, research is working to reduce tension 

and stress from the heat and the crowds in the street, also works 

to help patients of chronic diseases to overcome the excess heat. 

II. PREVIOUS STUDIES 

    The Researcher wants to treat the problem in a way different 

from what others had previously dealt with so exposed search for 

some products the study as follows: 

T 

mailto:ymnafifi@yahoo.com
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A. Handy Cooler Small Fan  

The original patented handy cooler, the world's first hand held 

Personal air cooler 

This is the authentic Handy Cooler. Featuring efficient & 

compact design, precision-fit components, and sturdy 

construction, the Handy Cooler allows user to enjoy him in 

comfort no matter what temperature conditions have to deal with 

as shown in figure (1). 

 

 

Figure 1.shwing Handy Cooler Small Fan  

We can use it at home, at school, in the office, at sporting events, 

on trips – Handy Cooler can go wherever you need a breeze of 

cool, refreshing air specification as follow and as shown in figure 

(2):  

1) 15 knot breeze cools air up to 30°F (subject to ambient 

temperature and humidity) 

2) 30dB whisper-soft turbine is quiet, appropriate for sleep or 

office use. 

3) Just add water to activate patented air conditioning feature. 

4) Exceptionally versatile – use hand-held, desktop, attach to 

any surface; airflow adjustable through 90 degrees. 

5) Runs on 4 AA batteries or USB connection. 

6) 1-year manufacturer's warranty. 

7) Available in stylish black, blue, or pink. 

 

Figure 2 .showing Handy Cooler Small Fan internal components  

  

Air cooling process delivers cool air up to 30°F cooler than 

ambient environment. Quick and easy setup. Wet the cooling 

filter. 

Similar to large air cooling units and swamp coolers, the Handy 

Cooler utilizes the principles of 'evaporative cooling. To activate 

the air cooler, we simply need to wet the included cellulose 

cooling filter and Handy Cooler will do the rest. 

The turbine draws air through the moistened filter, directing the 

air cool onto you. The process transforms uncomfortable hot air 

into a cool breeze (up to 30°F cooler) that refreshes and satisfies 

us. 

The cooling performance may not be as powerful as compressor 

based air conditioners, but if we are looking for a lightweight and 

portable solution to take around anywhere, evaporative cooling is 

the only option. 

Special care was taken to ensure that the Handy Cooler design 

looks as good as it performs. The ergonomic grip is comfortable 

to use all day in hand held mode, with a special texture for 

improved sensation, the padded hand strap keeps the unit secure 

and prevents slippage as shown in figure (3). The high quality 

plastics used are strong for durability, while maintaining 

lightweight properties to prevent fatigue. We designed this to 

encourage to take Handy Cooler with you wherever you need it , 

carry it easily in a purse or sports bag while on the go. 

Unlike knockoff imitations, Handy Cooler’s precision 

components ensure proper function. In contrast to the knockoff 

replicas, our cellulose cooling filter is designed to fit tightly in its 

casing   without any gaps that may cause air leakage or reduced 

cooling capability. Our cellulose cooling filters are treated with 

an anti  bacterial compound to ensure our health when using the 

device. Filter replacements are shrinking wrapped to guarantee 

freshness and unmatched quality. 

This is not a misting fan, neither we nor our clothing will get 

wet. No pumping is required, Handy Cooler is fully automatic. 
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Figure 3.showing Handy Cooler Small Fan outdoor using 

  

B.Smart Led Hand Fan with Flash Words 

 Programmable message fan 

will keep us cool while we are watching amazing logo flashing  

light patterns LED mini fan with customers' flashing logos .  

Logo flashing mini fans have soft flexible fan blades with embed

ded LED when the hand 

held fan is turned on, it not only keeps us cool but the LED on fa

n blades make amazing  logo light patterns in air sure to be a hit  

for concerts, fireworks display vendors,  

dance and events ,colors: black, yellow, red, blue, green, silver, I

mprint area: 1 x 1"  mini led message fan as shown in figure (4). 

  7 led lights also can have customized message can printing logo 

LED holiday decoration, mood light, Christmas lighting 

,Christmas gift ,LED gifts ,Electronic Gifts ,flashing glass 

,promotion gift ,promotional gift ,glassware ,drink ware 

,flashing juice cup. 

 

 

Figure 4 .showing smart hand fan 

 

C.Mini Air Conditioner 

We must be wondering what this little air conditioner can do for 

us. We do not have to worry about extreme heat when we are out 

relaxing in a tropical island or simply lounging around at home. 

The conditioners deliver a cool breeze even in the hottest 

conditions. The 30 degree Fahrenheit cooling system makes sure 

that we do not sweat ceaselessly in the hottest weather. The 

creates mini air conditioner cool breeze we need to be able to 

relax wherever we are. The conditioners cooling performance 

may not be as powerful as compressor based air conditioners, but 

if we are looking for a lightweight and portable solution to take 

around anywhere, evaporative cooling is the only option as 

shown in figure (5) . 
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Figure 5 .showing mini air conditioner 

After handy cooler and mini air conditioner  as well as some 

hand fans and used outside the home researcher noted that the 

proposed design is different in terms of shape , internal structure 

and components that will be offered by search below. 

 

III. METHODOLOGY  

   A. The proposal Design 

The Researcher was able to prepare drawings illustrate the design 

in terms of shape shows the initial design elements in preparation 

for the preparation of prototypes and engineering drawings , this 

form as shown in Figure ( 6) 

 
Figure 6 .showing proposal design illustration  

Composed of the body of an external Multi inside DC motor 

operates fan with battery 1.5 volts and is installed behind the fan 

net made of natural fibers to absorb the cold water that falls from 

the top through the valve located in the container snow installed 

top of cooler as shown in Figure (7) which shows the basic 

elements of cooler as follows: 

1 )Air cooler outer body  

2 )  Portable ice container  

3 ) Key control valve cold water 

4 )  Net made of natural fibers( wet filter) 

5 ) Circuit for charging the battery and operating 

6-Charging pins 

 
Figure 7 .showing proposal design elements 

 

After selecting the items through sketches and illustrations and 

determining dimensions , Researcher could implementation 

models experimental raw material to hold preliminary 

experiments as well, and the following experiments make 

adjustments implementation of the first sample material can be 

implemented in ways that samples using Teflon was operated 

machines metalworking essential for the implementation of the 

exoskeleton or body air cooler and installation of the constituent 

elements of the air cooler to appear in its final form as shown in 

Figure ( 8) 

 
Figure 8 .showing proposal design prototype model 
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 View Finder device on a set of users , as shown in Figure ( 9) for 

testing by the poll , as well as determine the advantages and 

disadvantages are also to be adjusted later which will mention  

through the results. 

 

 
 

Figure 9 .showing using and evaluation proposal design 

prototype model 

B.The proposal Design Description 
The cooler that can cool air up to 30F. This cooling fan is the 

closest thing to a hand held mini air cooler, Use it outdoors or 

keeps it indoors as a hanging fan. Provides gentle cool breeze. 

Add ice to ice container. Ambient air is forced through the wet 

cooling filter  

(fabric net) and cools down. Works best in dry and hot 

climates. Fully portable and mobile, take it literally anywhere 

we want. Variable power control. Ergonomically designed, user 

friendly, and easy to use. Environmentally friendly. Best for 

hot flashes, home and office use, camping, outdoor sports, 

watching the game, and more. 

 

IV. RESULTS  

    After viewing the radiator on a set of consumers , the results 

were as follows : 

1 ) Users expressed interest in the device , because of the high 

temperature and the intensity of the need for such devices to be 

used in the street 

2 ) a sense of relief after using the radiator in an atmosphere of 

high temperature 

3 ) The most important amendment requests to increase the size 

of container and snow of the advantages it portable   

4)Optimum cooling  performance achieved under hot and dry 

environments. 
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Abstract- HIV is a scourge people living with HIV/AIDS were 

more exposed to different kinds of OI’s due to the low absolute 

cd4+ T-lymphocyte count, poor drug adherence, co morbid 

conditions and lost to follow up of ARV drug. In Indian 

prospective a very limited literature were documented on 

correlation of CD4 count with respect to Oral candidaisis. In this 

context Present study aims to determine the incidence of oral 

Candida albicans infection in HIVpositive patients and correlate 

with age matched CD4 count in Government tertiary care 

hospitals. A cohort prospective study conducted at Department of 

ENT, Bangalore Medical College and Research Institute, 

Bangalore .All Eligible recruited patients meet their inclusion 

and exclusion criteria. Laboratory parameters like CD4 count, 

Hb, ESR were collected with lesser error and more accuracy. 

Total 1063 patients screened for the oral candidiasis. Confirmed 

and suspected patients recruited for the study. Overall prevalence 

was 25(2.35%) and statistically significant with the sex and age 

matched frequency. More number of patients acquired 

candidiasis between 50-200 micro/Dl, the emphasis of lower 

CD4 count is likely to prove and expressed the opportunistic 

infections and Oral candidiasis.  Early inception of HAART, 

Good ARV drug adherence can reduces the incidence rate. 

 

Index Terms- CD4 count, HAART, ARV, Oral candidaisis, HIV, 

AIDS 

 

I. INTRODUCTION 

ral candidiasis (also known as oral thrush) is a common 

opportunistic mycosis (yeast infection) of Candida specie 

son the mucous membranes of the mouth (1-2). C. albicansis the 

most common species of yeast isolated from patients with oral 

candidiasis (3). The incidence of opportunistic infections due to 

Candida albicans and other Candida species has been increasing 

(4). Oral Candidiasis is the most common HIV related oral lesion 

and most patients are infected with a strain originally present as a 

commensal of the oral cavity (5). The low absolute CD4+ T-

lymphocyte count has traditionally been cited as the greatest risk 

factor for the development of oropharyngeal candidiasis and 

current guidelines suggest increased risk once CD4+ T 

lymphocyte counts fall below200 cells/ μ(6).The first step in the 

development of a candidal infection is colonization of the 

mucocutaneous surfaces(6). HIV infection is not only associated 

with increased colonization rates but also with the development 

of overt disease. During the course of HIV infection, the rate of 

Candida infection is inversely related to the CD4 counts of the 

patient which in turn depends on the use of Anti-retroviral 

treatment(7). HIV-positive patients carry more and a greater 

variety of yeasts than HIV-negative subjects. The prolonged 

management of oral candidiasis in HIV patients might cause the 

development of drug resistance candidiasis (8). Although the 

introduction of antiretroviral therapy (ART) has had a major 

impact on the infectious complications of AIDS (9), Candidiasis 

still remains a common opportunistic infection in HIV-infected 

patients(6). Hence this present study is aimed to determine the 

incidence of oral candidiasis in HIVpositive patients and 

correlate with age matched CD4 count in Government tertiary 

care hospitals. 

 

II. MATERIALS AND METHODS 

        A cohort prospective study conducted at Department of 

ENT, Bangalore Medical College and Research Institute, 

Bangalore .All Eligible recruited patients meet their inclusion 

and exclusion criteria .The data was obtained from written 

conscent during 2011-12 .Laboratory parameters like CD4 count, 

Hb, ESR were collected with lesser error and more accuracy. 

Duration of HAART, onset of Oral Candida, past history of the 

OI’s and demographic profile were collected from the ARV 

registers.  Collected data was analyzed by using SAS-6.50 

version. Univaraiate Binary Logistic regression and correlation 

methods were used to draw the hypothesis.   

 

RESULTS 

        Total 1063 patients screened for the oral candidacies. 

Confirmed and suspected patients recruited for the study.AIDS 

defining illness, paediatric population and ARV defaulter from 

past one year and second line patients were exclude from the 

study group.Asper the study result during 2012 ;26 cases newly 

identified and exposed for oral candiadiasis the incidence rate for 

a specified period of time was Incidence 2.35 ( 2.35). Males 

comprise 68.26% followed by females.   

 

 

 

 

 

 

 

 

 

O 
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RESULTS  

 
Fig (1): Occurrence of Oral candidiasis with respect to CD4 Count. 

 

        The occurrence of Oral candidiasis with respect to CD4 

count presented in Graph (1), As per the study result CD4 count 

between <50 06(0.56%) p=0.63, 50-200 14(1.31%) p=0.02, 200-

500 3(0.28) p=0.88 and >500 CD4 count was 02(0.18%) p=0.89 

.Overall prevalence was 25(2.35%) and statistically significant 

with the sex and age matched frequency. More number of 

patients acquired candidacies between 50-200 micro/Dl, the 

emphasis of lower CD4 count is likely to prove and expressed 

the opportunistic infections and Oral candidacies.     

   

 

Tab (): Patients characteristics-HAART details 

 

Sl Defined variables N (%) CI-95% P-Value 

I. Risk factors    

 Homosexual 03(12.0%) 1.36-4.55 0.630
ns

 

 Heterosexual 20(80.0%) 18.63-23.25 0.002* 

 Injectable drug user 02(8.0%) 1.63-3.05 0.871
ns

 

II Classification of HIV     

 AIDS 06(24.0%) 5.48-7.26 0.362
ns

 

 AIDS-Complex 19(76.0%) 18.63-20.14 0.001* 

III WHO Clinical stage    

 Stage-I 03(12.0%) 2.01-4.20 0.442
ns

 

 Stage-II 04(16.0%) 3.68-5.09 0.602
ns

 

 Stage-III 06(24.0%) 5.11-7.88 0.242
ns

 

 Stage-IV 12(48.0%) 11.45-13.64 0.003* 

IV Mean Duration of HAART 
Weeks 

13.64±2.56 11.47-14.63 0.026* 

V HAART Drug adherence (%) <76.0% 74.22-77.05 0.001* 

VI Waited percent of defaulter of 
HAART theraphy 

26.36% 23.61-27.85 0.002* 

VII Co morbid condition  46.22% 45.86-47.05 0.001* 
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VIII HIV TB co infection 63.25% 62.11-65.09 0.002* 
 

 
Fig (2): Defined mean difference of CD4 count 

 

        The base line CD4 count is correlated with CD4 count at 

onset of Oral candiadiasis of both genders. Lower CD4 count 

(IQR 125- 160, Mean 156.00 ±36.98 micro /Dl median CD4 

count was 116 in males and females was IQR 56- 102, Mean 

98±65.36 micro /Dl median CD4 count was 46)p=0.001 is  more 

prone to express the oral candiadiasis. The mean difference of 

CD4 count from base line to onset of Candida was 58 and 38.85 

micro /dl for both the gender.    
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Fig (3): Age matched distribution of candida 

 

 

        Many authors documented age is considered as one of the 

determinants for manifestation of OI’s and candida
1
. Older age 

group and fewer CD4 count at the time of inception of HAART 

should expressed higher incidence of OI’s in PLHIV .The study 

well documented and try to find out the age matched distribution 

of Candida. By the use of clinical difference and precision of 

sample size we have calculated the age group of individuals. Age 

group between 20-30years was found to be 02 cases (0.18%), 30-

40 03(0.28%), 40-50 years 05(0.47%) ,50-60 years 09(0.84) and 

more than > 60 years accounted for 06 (0.56%) . The age group 

50-60 and > 60 years showed statistically significant and 

positively associated with lower base line CD4 count, poor drug 

adherence and lesser the mean duration of HAART therapy 

Fig(3). 

 

 

 
Image (1): Oral candidiasis with Lower CD4 count (150 

micro/Dl) 
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III. DISCUSSION 

        The incidence of Oral candidiasis is most common 

manifestation in HIV infected population. Lower CD4 count 

between 200-250 micro/Dl, age and gender are considered as 

predisposing factors for the increasing incidence rate. Elevated 

CD4 count for both male and Female was 58 micro /dL and 

WHO clinical staging (Stage IV) ,poor drug adherence, no 

regular ART follow ups, co morbid conditions ,immunological 

and clinical conditions of the patients were considered as the 

determinants for occurrence of Oral candidiasis and Oi’s. Age 

matched frequency or class interval >60 years were more prone 

to Oral candidiasis due to their poor defined indicators of local or 

systemic factors altering the host immunity  and general health 

condition of the patients. Present study determined or evaluated 

patients with lower CD4 count were more exposed to the 

incidence of Oral candidiasis. 

        The incidence of opportunistic infections due to 

Candidaalbicans and other Candida spp. has been increasing 

(4)..Rapid identification of candidiasis is important for the 

clinical management of immunocompromised patients (4).During 

the course of HIV infection, the rate of Candida infection is 

inversely related to the CD4 counts of the patient which in turn 

depends on the use of Anti-retroviral treatment (6).The numbers 

of PLHIV 1013 screened in this study were found to be 25 new 

cases. This is probably because most men rarely go for routine 

checkup, until the disease has reached symptomatic stage. 

Among the patients examined only three reported having pain 

when swallowing food and having altered taste, this suggested 

that oral thrush candidiasis in most cases asymptomatic. The 

carriage rate of oral candidiasis in HIV seropositive people in 

Bangalore city is 2.46 % (25/1013). This rate is lower than the 

9.68% reported by NACO, Govt of India, The low prevalence of 

oral Candida in this study may be attributed to patient strict 

adherence to their antiretroviral regimen. However. Routine 

checks for opportunistic infections including oral candidiasis are 

important and should be carried out at intervals to help monitor 

disease progression and also prevent subsequent complications 

such as candidemia. Identifying Candida to its species level is 

important because it helps guiding proper treatment and early 

inception of HAART. HIV seropositive people whether or not on 

ART are predisposed to oral candidiasis. This does not agree 

with most studies, (18) reported that following the introduction 

of highly active antiretroviral therapy (HAART) there was 

reduction in occurrence of opportunistic infections, prevalence of 

oral manifestation and oral candidiasis. Arribas et al. (19) also 

suggested that the reduction in the frequency of oral candidiasis 

was only related to immunological improvement after inception 

of antiretroviral therapy including protease inhibitor (P1), which 

increase the number of CD4+ cells. However, some HIV positive 

patients with relatively high CD4+ cell counts develop oral 

candidiasis (6). 

 

IV. CONCLUSION 

        The rate of oral candidiasis is inversely related to the CD4 

counts. Older age group and fewer CD4 count should expressed 

higher incidence of OI’s in PLHIV.Early inception of HAART, 

Good ARV drug adherence can reduces the incidence rate. 
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    Abstract- This experimental study presents the variation in the 

strength of concrete when replacing sand by quarry dust from 0% 

to 100% in steps of 10%. M20 and M25 grades of concrete were 

taken for study keeping a constant slump of 60mm. The 

compressive strength of concrete cubes at the age of 7 and 28 

days were obtained at room temperature. Also the temperature 

effect on concrete cubes at 100
o
C on 28

th
 day of casting was 

carried out to check the loss of strength. From test results it was 

found that the  maximum compressive strength is obtained only 

at 50% replacement at room temperature and net strength after 

loss due to hike in temperature was above the recommended 

strength value due to 50% replacement itself. This result gives a 

clear picture that quarry dust can be utilized in concrete mixtures 

as a good substitute for natural river sand giving higher strength 

at 50% replacement. 

 

    Index Terms- Concrete, quarry dust, river sand, compressive 

strength. 

 

I. INTRODUCTION 

oncrete is the most widely used composite material today. 

The constituents of concrete are coarse aggregate, fine 

aggregate, binding material and water. Rapid increase in 

construction activities leads to acute shortage of conventional 

construction materials. It is conventional that sand is being used 

as fine aggregate in concrete. For the past two years, the 

escalation in cost of sand due to administrative restrictions in 

India, demands comparatively greater cost at around two to three 

times the cost for crusher waste even in places where river sand 

is available nearby. 

           

    The function of the fine aggregate is to assist in producing 

workability and uniformity in the mixture. The river deposits are 

the most common source of fine aggregate. Now-a-days the 

natural river sand has become scarce and very costly. Hence we 

are forced to think of alternative materials. The Quarry dust may 

be used in the place of river sand fully or partly.  

 

    A comparatively good strength is expected when sand is 

replaced partially or fully with or without concrete admixtures. 

 

    It is proposed to study the possibility of replacing sand with 

locally available crusher waste without sacrificing the strength 

and workability of concrete.  

 

     

II. CONCRETE MATERIALS AND THEIR PROPERTIES 

    Coarse aggregate of 20mm maximum size is used in 

Reinforced cement concrete work of all types of structures. This 

is obtained by crushing the stone boulders of size 100 to 150mm 

in the stone crushers. Then it is   sieved and the particles passing 

through 20 mm and retained on 10mm sieve known as course 

aggregate. The particles passing through 4.75mm sieve are called 

as quarry dust. The quarry dust is used to sprinkle over the newly 

laid bituminous road as filler between the bitumen and coarse 

aggregate and manufacturing of hollow blocks. Various physical 

properties of the concrete materials are tabulated in Table 1.  

 

Table 1: Properties of the materials 

Material Properties 

Crushed granite stone Maximum size      : 20 mm 

Specific gravity    : 2.98 

Fineness modulus : 6.36 

Density                 : 1.58gm/cc 

River sand Specific gravity    : 2.53 

Fineness modulus : 3.08 

Density                 : 1.63gm/cc 

Void ratio             : 0.55 

Quarry dust Specific gravity    : 2.57 

Fineness modulus : 2.41 

Density                 : 1.85gm/cc 

Void ratio             : 0.42 

Ordinary Portland 

cement 

Specific gravity     : 3.05 

Initial setting time  : 30 min. 

Final setting time   : 220 min 

Fineness                 : 8 % residue             

                                  on IS 90   

                                  micron sieve 

Water PH                                        : 7 

Density                   : 1gm/cc 

 

III. EXPERIMENTAL INVESTIGATION 

A. Mix proportioning 

    Two grades of concrete M20 and M25 having nominal mix 

proportion of 1:1.5:3 and 1:1:2 respectively were used by weight 

and w/c ratio was fixed according to the slump requirement of 

60mm. For this concrete mix, quarry dust was added for 

replacement of sand from 0% to 100% in step of 10%. 

C 
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B. Casting of specimen 

    Mould of size 150 x 150 x 150 mm was used to cast specimens 

for compression test. Aggregate of size less than 20 mm and 

greater than 12.5 mm were used. The specimens were cast, tested 

at the age of 7 and 28 days after curing. 

 

IV. TESTING PROCEDURE 

A. Fresh concrete workability 

    To determine consistency of concrete, Slump test was 

conducted with varying water content and a particular water 

cement ratio (w/c) which gives the slump of 60mm was selected 

from graph. The various w/c for different proportions of sand and 

quarry dust was presented in Table 2. 

 

Table 2: Workability of concrete ( slump 60mm) 

 

Fine aggregate 

Sand: Quarry dust 

water cement ratio ( w/c ) 

M20 M25 

100:0 0.420 0.382 

90:10 0.435 0.387 

80:20 0.450 0.392 

70:30 0.460 0.397 

60:40 0.480 0.400 

50:50 0.490 0.404 

40:60 0.500 0.408 

30:70 0.510 0.412 

20:80 0.525 0.415 

10:90 0.530 0.419 

0:100 0.540 0.425 

 

B. Compression test 

    The cube specimens were tested for compressive strength at 

the end of 7 days and 28 days. The specimens were tested after 

surface of the specimen dried. The load was applied on the 

smooth sides without shock and increased continuously until the 

failure of the specimen. The maximum load withstand by the 

specimens is noted, mean compressive strength is determined 

and presented in Table 3. 

 

Table 3: Mean Compressive strength of concrete (in MPa) 

 

Fine aggregate 

Sand: Quarry dust 

M20 M25 

7 days 28 days 7 days 28 days 

100:0 19.25 22.22 23.21 31.03 

90:10 19.67 22.67 23.54 31.19 

80:20 20.35 24.00 23.97 31.52 

70:30 20.89 25.33 24.12 31.75 

60:40 21.33 25.77 24.29 32.54 

50:50 22.67 27.56 24.59 32.92 

40:60 20.44 26.22 23.60 31.33 

30:70 19.25 23.56 23.37 30.87 

20:80 18.15 22.22 20.58 30.24 

10:90 17.70 20.89 20.35 29.33 

0:100 15.85 20.44 19.67 28.33 

 

C. Temperature effect on concrete 

    Due to increase in temperature the strength of concrete was 

affected. To find the loss in strength the concrete cubes were kept 

at 100
o
C at an age of 28 days for 24 hrs in an oven and then 

tested in CTM. The strength obtained is presented in Table 4. 

 

Table 4: Mean Compressive strength of concrete at 100
o
C 

 

Fine aggregate 

Sand: Quarry dust 

28 days  

Compressive strength ( in MPa) 

M20 M25 

100:0 17.63 24.37 

90:10 18.29 24.50 

80:20 18.52 25.15 

70:30 18.59 25.39 

60:40 19.11 25.41 

50:50 20.74 26.75 

40:60 19.85 26.30 

30:70 19.48 25.15 

20:80 19.33 23.87 

10:90 17.77 22.77 

0:100 16.96 19.90 

 

    Due to sudden cooling (thermo shock) the strength of concrete 

was affected. To find the loss in strength the concrete cubes were 

kept at 100
o
C at an age of 28 days for 24 hrs in an oven and then 

immersed in water for few minutes and then tested in CTM. The 

strength obtained is presented in Table 5. 

 

Table 5: Mean Compressive strength of concrete due to thermo 

shock 

 

Fine aggregate 

Sand: Quarry dust 

28 days 

Compressive strength ( in MPa) 

M20 M25 

100:0 16.96 22.22 

90:10 17.50 22.67 

80:20 17.63 23.56 

70:30 17.77 24.00 

60:40 18.29 24.37 

50:50 19.33 26.00 

40:60 18.60 25.33 

30:70 18.52 24.00 

20:80 18.29 22.22 

10:90 17.50 21.33 

0:100 16.00 18.29 

 

V. ANALYSIS OF TEST RESULTS 

A. Compressive strength 

    From the Table 3, it is observed that both the 7 days and 28 

days compressive strength is increased for the 50% replacement 

of sand at considerable level. The variation in compressive 

strength is represented in Figure 5.1 and 5.2. 
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Figure : 5.1  Compressive strength of concrete in 7 days 

 

 

Figure : 5.2  Compressive strength of concrete in 28 days 

 

   Due to increase in temperature the strength of concrete was 

affected. The reduction in strength due to increase in temperature 

is presented in Table 5.1 and 5.2. From those Tables, it is 

observed that the percentage of reduction in strength compared 

with control concrete is very less in 50% sand replacement. 

 

Table 5.1: Compressive strength of M20 concrete in 28 Days due  

                 to temperature effect 

Fine 

aggregate 

Sand: 

Quarry dust 

Compressive strength 

(MPa) 
% of reduction in 

strength compared 

with control 

concrete 
Normal 

temperature 

After 

heated to 

100°C 

100:0 22.22 17.63 20.66 

90:10 22.67 18.29 17.69 

80:20 24.00 18.52 16.66 

70:30 25.33 18.59 16.34 

60:40 25.77 19.11 14.00 

50:50 27.56 20.74 6.67 

40:60 26.22 19.85 10.67 

30:70 23.56 19.48 12.34 

20:80 22.22 19.33 13.01 

10:90 20.89 17.77 20.03 

0:100 20.44 16.96 23.68 

 

Table 5.2:  Compressive strength of M25 concrete in 28 days 

                  due to temperature effect 

 

Fine 

aggregate 

Sand: 

Quarry dust 

Compressive strength (MPa) 
% of 

reduction in 

strength 

compared 

with control 

concrete 

Normal 

temperature 

After heated 

to 100°C 

100:0 31.03 24.37 21.47 

90:10 31.19 24.50 21.05 

80:20 31.52 25.15 18.95 

70:30 31.75 25.39 18.18 

60:40 32.54 25.41 18.12 

50:50 32.92 26.75 13.80 

40:60 31.33 26.30 15.25 

30:70 30.87 25.15 18.95 

20:80 30.24 23.87 23.08 

10:90 29.33 22.77 26.62 

0:100 28.33 19.90 35.87 

     

    Due to sudden cooling (thermo shock) the strength of concrete 

was affected. The reduction in strength due to thermoshock is 

presented in Table 5.3 and 5.4. From those Tables, it is observed 

that the percentage of reduction in strength compared with 

control concrete is very less in 50% sand replacement. 

 

Table 5.3: Compressive strength of M20 concrete in 28 days 

                     due  to thermoshock 

 

Fine 

aggregate 

Sand: 

Quarry dust 

Compressive strength (MPa) 
% of 

reduction in 

strength 

compared 

with control 

concrete 

Normal 

temperature 

After 

thermoshock 

100:0 22.22 16.96 23.68 

90:10 22.67 17.50 21.25 

80:20 24.00 17.63 20.66 

70:30 25.33 17.77 20.03 

60:40 25.77 18.29 17.69 

50:50 27.56 19.33 13.01 

40:60 26.22 18.60 16.30 

30:70 23.56 18.52 16.66 

20:80 22.22 18.29 17.69 

10:90 20.89 17.50 21.25 

0:100 20.44 16.00 28.00 

 

 

    Figures 5.3 and 5.4 represent the temperature effect on 

compressive strength of concrete. From the figures it is clear that 

if the concrete was exposed to high temperature and subjected to 

sudden cooling then the loss in compressive strength is more than 

loss due to temperature effect when compared with strength of 

concrete at normal temperature. 
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Table 5.4: Compressive strength of M25 concrete in 28 days 

                     due  to thermoshock 

 

Fine 

aggregate 

Sand: 

Quarry dust 

Compressive strength (MPa) 
% of reduction 

in strength 

compared with 

control 

concrete 

Normal 

temperature 

After 

thermoshock 

100:0 31.03 22.22 28.40 

90:10 31.19 22.67 26.95 

80:20 31.52 23.56 24.08 

70:30 31.75 24.00 22.66 

60:40 32.54 24.37 21.47 

50:50 32.92 26.00 16.22 

40:60 31.33 25.33 18.37 

30:70 30.87 24.00 22.66 

20:80 30.24 22.22 28.40 

10:90 29.33 21.33 31.27 

0:100 28.33 18.29 41.06 

 

 

 

 
 

Figure 5.3: Temperature effect on compressive strength of M20 

concrete 

 

 
 

Figure 5.4: Temperature effect on compressive strength of M25 

concrete 

 

VI. CONCLUSION 

Based on above discussions, following conclusions are drawn; 

 

• Concrete acquires maximum increase in compressive 

strength at 50% sand replacement. The percentage of increase in 

strength with respect to control concrete is 24.04 & 6.10 in M20 

and M25 respectively. 

 

•  After heated to 100
o
C, the maximum compressive strength is 

obtained at 50% sand replacement. The percentage of reduction 

in strength with respect to control concrete is 6.67 & 13.80 in 

M20 and M25 respectively. 

 

• Due to thermo shock also the compressive strength is 

maximum at 50% sand replacement only. The percentage of 

reduction in strength with respect to control concrete is 13.01 & 

16.22 in M20 and M25 respectively. 

 

The above conclusion gives clear picture that quarry dust can 

be utilized in concrete mixtures as a good substitute for natural 

river sand with higher strength at 50% replacement.  
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     Abstract- For the development of any modern economy, steel is crucial and is considered to be the backbone of human civilisation. 

The domestic steel industries are facing new challenges. Some of these relate to the trade barriers in the developed markets and certain 

structural problems due to the high cost of commissioning new projects. Thermo Mechanically Treated (TMT) steel bars are presently 

used for reinforcement, which are produced in Steel Re Rolling Mills (SRRMs). Presently, in India there are more than 1200 rolling 

mills are there since 1929. Modernisation of such mills is going on. Since the cost of production of the steel bars is increasing day by 

day, it is necessary that a good quality monitoring system has to introduce to reduce the waste without affecting its cost. Hence a 

quality awareness with good maintenance is very much essential. The producer must have a clear awareness about their strengths, 

weaknesses, opportunities and threats (SWOT) 

 

 

    Index Terms- Challenges in Steel rolling mills (SRRMs), Thermo Mechanically Treated (TMT), quality awareness, Strength, 

Weakness, Opportunities and Threats (SWOT) 

 

INTRODUCTION 

or the development any modern economy, steel is crucial and is considered to be the backbone of human civilization. The 

domestic steel industries are facing new challenges. Some of these relate to the trade barriers in the developed markets and certain 

structural problems due to the high cost of commissioning new projects. Thermo Mechanically Treated (TMT) steel bars are presently 

used for the reinforcement, which are produced in the rolling mills. Presently, in India there are more than 1200 rolling mills are there. 

(Jacob,Pramod,2013). Modernisation of such mills is undertaken by United Nations Development Program (UNDP). Since cost of 

production of steel bars is increasing day by day the demand and competition are also varying. It is the duty of the producer to sell 

their product with good quality and minimum price.  The producers are urged to provide a good quality monitoring system to reduce 

the waste without suffering its quality. Hence quality awareness with good maintenance is much essential (Pramod and et al , 2006). 

The producer must have awareness about their strength, weakness, opportunities and threats. The preparation and formation of a 

House of Quality (HOQ) and its analysis may give a clear picture about what the consumer’s interest about the quality and strength 

from the product of a company or an organization.  The House of Quality gives the voice of consumer in a technical language voice 

(Barnett, W.D., Raja, M.K., 1995) t..  

 

1HISTORY OF STEEL 

History reveals that steel was discovered by China under the reign of Han dynasty ( 202 BC - 220 AD). Prior to steel, Iron was very 

much popular all over the world. The Chinese invented the steel because they found that steel was harder than the iron and they used it 

for making weapons. From China the process of making steel came to India. Very good quality of steel was being used in southern 

India. The history says that around BC 100 steel was the major export from Asia. During 9
th

 century the Middle -East developed 

techniques to produce flexible and sharp products with steel (Chard, Jack, 1995).  

Steel has a carbon content ranging from 0.2 to 1.5 percent, enough carbon to make it harder than wrought iron, but not so much as to 

make it as brittle as cast iron.  Its hardness combined with its flexibility and tensile strength makes steel far more useful than either 

type of iron: it is more durable and holds a sharp edge better than the softer wrought iron, but it resists shock and tension better than 

the more brittle cast iron(Ashton,1968).  However, until the mid 1800s, steel was difficult to manufacture and expensive.  Prior to the 

invention of the Bessemer converter, steel was made mainly by the so-called cementation process.  Bars of wrought iron would be 

packed in powdered charcoal, layer upon layer, in tightly covered stone boxes and heated.  After several days of heating, the wrought 

iron bars would absorb carbon; to distribute the carbon more evenly, the metal would be broken up, rebundled with charcoal powder, 

and reheated.  The resulting blister steel would then be heated again and brought under a forge hammer to give it a more consistent 

texture.  In the 1740s, the English clockmaker Benjamin Huntsman, searching for a higher-quality steel for making clock springs, 

discovered that blister steel could be melted in clay crucibles and further refined by the addition of a special flux that removed fine 

particles of slag that the cementation process could not remove(Pounds, Norman,1963 ).  This was called crucible steel; it was of a 

high quality, but expensive (Jacob and Pramod, 2013). 

 

2.  SWOT ANALYSIS 

F 
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In a project or a business SWOT is a planning tool used for understanding the Strengths, Weaknesses, Opportunities, and Threats. It 

specify the objective of the business or project and identifying the internal and external factors which  are supportive or unfavorable to 

achieving that objective (Piercy, and Giles, 1989). It is usually used as part of a strategic planning process (Valentin, E. K., 2001 ). 

The origins of the SWOT analysis technique is credited by Albert Humphrey, who led a research project at Stanford University in the 

1960s and 1970s using data from many top companies (Hill & Westbrook, 1997). The major   goal was to identify why corporate 

planning failed? The resulting research identified a number of key areas and thus the tool used to explore each of the critical areas was 

called Satisfactory, Opportunity, Fault and Threat (SOFT) analysis.  Humphrey and the original research team used the categories 

“What is good in the present is satisfactory, good in the future is an opportunity; bad in the present is a fault and bad in the future is 

a threat.” In 1964 Urick and Orr at a conference changed the F to a W, and it has stuck as that, SOFT to SWOT (Urick and et al, 

1974). Some researchers reference the 1965 publication “business Policy, text and cases” by Learned, Christensen, Andrews and Guth 

from Harvard University, in which a framework is used which closely resembles SWOT, however these words are not used and 

certainly the framework is not described as succinctly as we know it today (Collis et al, 1995) In this book the terms used are: 

opportunities, risks, environment and problems of other industries. In fact these authors reference a course note from K R Andrews “a 

concept of corporate strategy “for much of the strategy framework (Hill and Westbrook, 1997). 

 It is said that a SWOT is meaningless on its own.  It works best when part of an overall strategy or in a given context or situation.  

This strategy may be as simple as: 

a) Goal or objective 

b) SWOT analysis 

c) Evaluation or measures of success strategy 

d) Action 

This is sometimes known as the 4 As model – Aim, Assess, Activate and Apply where: Aim – is the  objective, Assess – is 

the SWOT review itself, Activate – is identify the strengths or measures of success and use them to advantage and Apply -  is take 

action(Valentin 2001 ). 

The SWOT is great for developing an understanding of an organisation or situation and decision-making for all sorts of situations in 

business, organisations and for individuals. The SWOT headings provide a good framework for reviewing strategy, position and 

direction of a company, product, project or person (career).Doing a SWOT can be very simple, however its strengths lie in its 

flexibility and experienced application. Remember the capture is only part of the picture (Shinno and et al, 2006) . 

An analysis can be used for: 

 Planning 

 Brainstorm meetings 

 Product evaluation( in industries/organisations) 

 Problem solving 

 Competitor evaluation 

 Personal Development Planning 

 Decision Making (with force field analysis) Workshop sessions 

 

2.1  SWOT ANALYSIS IN STEEL ROLLING MILLS  

SWOT analysis can be used for the product analysis. SRRM products such as steel bars, customer analysis is done   with SWOT. 

When implementing a SWOT analysis to devise, a set of strategies the following guidelines should be utilised. Strengths (Weihrich, 

1982) determine the organisation's strong points. This should be from both  internal and external customers. Do not be humble; be as 

pragmatic as possible. - Are there any unique or distinct advantages that makes organisation stand out in the crowd? - What makes the 

customers choose the organisation over the competitions? - Are there any products or services in which the competition cannot imitate 

(now and in the future)?  

Weaknesses (Weihrich, 1982) Determine your organisation's weaknesses, not only from the  point of view, but also more importantly, 

from your customers. Although it may be difficult for an organization to acknowledge its weaknesses, it is best to handle the bitter 

reality without procrastination. 

- Are there any operations or procedures that can be streamlined? 

- What and why do your competition operate better than your organization? 

- Does your competition have a certain market segment conquered? 

Opportunities 

Another major factor is to determine how your organization can continue to grow within the marketplace. After all, opportunities are 

everywhere, such as changes in technology, government policy, social patterns, and so on. 

- Where and what are the attractive opportunities within your marketplace? 

- Are there any new emerging trends within the market? 

- What does your organization predict in the future that may depict new opportunities? 
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Threats  

No one likes to think about threats, but we still have to face them, despite the fact that they are external factors that are out of our 

control. For example, the recent major economic slump in different countries. It is vital to be prepared and face threats even during 

turbulent situations. - What is your competition doing that is suppressing your organisational improvement? 

- Are there any changes in consumer demand, which call for new requirements of your products or services? 

- Is the altering technology hurting your organisation's position within the marketplace? 

 

2.1.1 THE WIZARDRY OF SWOT 

The wizardry of SWOT is the matching of specific internal and external factors, which creates a strategic matrix, which makes sense. 

(Note: The internal factors are within the control of your organization, such as operations, finance, marketing, and in other areas. The 

external factors are out of your organization's control, such as political and economic factors, technology, competition, and in other 

areas). The four combinations are called the Maxi-Maxi (Strengths/Opportunities), Maxi-Mini (Strengths/Threats), Mini-Maxi 

(Weakness/Opportunities), and Mini-Mini (Weaknesses/Threats) which are coming under uncertainty principle. (See Figure 1.) 

 1 Maxi-Maxi (S/O) organization's strengths and opportunities are shown in the combination. In essence, an organization should strive 

to maximise its strengths to capitalise on new opportunities (Weihrich, 1982). 

2 Maxi-Mini (S/T): this combination shows the organization's strengths in consideration of threats, e.g. from the  competitors. In 

essence, an organization should strive to use its strengths to parry or 

minimise threats (Weihrich, 1982). 

3 Mini-Maxi (W/O): this blend shows the organization's weaknesses in tandem with opportunities. It is an exertion to conquer the 

organization's weaknesses by making the most out of any new opportunities (Weihrich, 1982). 

4 Mini-Mini (W/T): this amalgamation shows the organization's weaknesses by comparison with the current external threats. This is 

most definitely defensive strategy, to minimise an organization's internal weaknesses and avoid external threats (Weihrich, 1982). 

 

2.1.2 GUARANTY INSIGHT OF SWOT 

As mentioned, the wizardry of SWOT is the matching of specific internal and external factors. However, what about the matching 

items within internal factors and items within external factors. The primary reason is that matching these factors will create strategies 

that will not make sense. For example, with a combination of strength and weakness (both are internal factors), lets say one of your 

organization's strengths is "plenty of cash" and one of your weaknesses is "lack of training". Therefore, mixing these two factors 

together, your management team might simply decide to plan more training for the staff members. The obvious remark for this 

purposeless strategy will be "so what!" Mainly because you should not train, just for the sake of training ( A successful training 

program must have a specific target in response to external changes. You have to determine your organization's specific needs for 

training in line with the external and internal factors. In other words, the strategy must have an external factor as a trigger in order for 

it to be feasible. 

 

3 .STEEL ROLLING MILLS IN KERALA 

At present there are more than seventy steel rolling mills are working in Kerala state. Most of them are working at Palakkad district. 

Some of the are working at Ernakulum, Kozhikode  and Malappuram districts. The Government of Kerala is giving their maximum 

support due to their industrialisation policy (MID-TERM REVIEW- Energy Efficiency in Steel Re-Rolling Mills,Government of 

India, United Nations Development Programme(UNDP), Global Environment Facility, 8 August 2007).  Some of the major companies 

are;  Kairali steels, Parogon steels, Prince TMT steels , SJ steels, Scotfree steels , Surabhi steels,  Minar steels, AP Steels etc. They are 

producing different sizes of steel bars as well as the billets or ingots from which the steel bars are producing. These firms are 

producing and selling their products locally. Hence we can call them as local branded SRRMs. Latest technologies are implemented in 

most of the companies. Mainly the Thermo mechanical treatment(TMT) process are implemented there. With the TMT process good 

quality bare are able to produce. They are tested for the strength and quality.. The ingot / billets are able to produce either from the 

ores or from the scrap.  Almost all the factories , the raw materials are the scrap. The factories are working round the clock. In order to 

melt the raw inventories arc furnaces are  used. The exhaust gas are removed with the draught mechanism. Oil furnaces are also used 

to reheat the ingot below the melting process.  Different kinds of rolling as well as machineries are also used in the factories In order 

to install the whole units a minimum of  Indian money, rupees fifty crores has to spend (Jacob and Pramod,2013). This situation exist 

throughout the country. 

The raw inventories and machineries are importing and the source of power are supplied  by the state. 440 KV lines are supplied to the 

factories and step down transformers are installed the factory premise. Heavy materials are transported and handled by fully/partly 

automated or human controlled cranes. Thyrister controlled devices are also used for the electric arc furnaces. 

There are certain companies which are producing with international standards. Their products are exported to different countries. They 

are able to achieve foreign money through exports. In India we have Steel Authority of India (SAIL), Tata Iron and Steel Company 

(TISCO) etc. ((INTERNET. http://www.tatasteel.com, Cited 17 July 2006). Such firms may be called international branded ones. 

It is customary that all the system must co ordinate during the production of steels. Proper maintenance has to be implemented to those 

units for the smooth functioning. Alternate accessories have to there while the process are going on.   The SWOT analysis helps in 

analysing strategic planning in steel manufacturing mills. It is a planning tool used to identify Strengths, Weaknesses, Opportunities 

and Threats involved in a business.  It is used as part of Strategic Planning Process in Kerala. It is a planning tool used to identify 
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Strengths, Weaknesses, Opportunities and Threats involved in a business.  It is used as part of Strategic Planning Process (Piercy and 

Giles, 1989)). 

 It is a planning tool used to identify Strengths, Weaknesses, Opportunities and Threats involved in a business.  It is used as part of 

Strategic Planning Process. Strategic Planning helps an organisation to answer some basic and critical questions like: Where we stand?  

What is our goal? How to reach the desired goal? How to evaluate performance? 

 

3.1 SIGNIFICANCE OF SRRMS WITH INTERNATIONAL BRANDS AND SWOT. 

Following guidelines should be used by implementing a SWOT analysis to devise a set of strategies. 

 

Strengths  

The organisation's strong points have to obtain for this..The steel rolling mills of international brands,  distinct advantages that makes 

the  organisation stand out in the crowd has to find out first then the  customers choose of the  organization over the competition's has 

to find out. It is found that, for an international brand the quality will be very good. The brand name is also good. The working force 

as well as quality verification systems may be in top order. 

Weaknesses obtain the organisation's weaknesses\ from the   point of view from the customers. Although it may be difficult for an 

organization to acknowledge its weaknesses, it is best to handle the bitter reality without procrastination. - Are there any operations or 

procedures that can be streamlined? - What and why does your competition operate better than your organization?  - Is there any 

avoidance that your organization should be aware of? - Does your competition have a certain market segment conquered? ( Dealtry, R. 

1992, Ashton, 1968) 

 

  Opportunities-: 

Under uncertainity principle the major factor is to determine how the organisation can continue to grow within the marketplace. 

Afterall, opportunities are everywhere, such as changes in technology, government policy, social patterns, and so on. 

-- What does the  organisation predict in the future that may depict new opportunities? 

- Where and what are the attractive opportunities within the  marketplace?  

- Are there any new emerging trends within the market?( Dealtry, R. (1992) 

 

Threats-:  

No one likes to think about threats, but we still have to face them, despite the fact that they are external factors that are out of our 

control. For example, the recent major economic slump in Asia. It is vital to be prepared and face threats even during turbulent 

situations. - What is your competition doing that is suppressing your organizational development? 

- Are there any changes in consumer demand, which call for new requirements of the products or  services? 

- Is the changing technology hurting your organization's position within the market place.  Based on the above factors a table is given 

below (Table.1) for the steel rolling mills for an international brand as well as a local brand. (Ashton,  1968) 

By considering the strong points or the positive aspects of international branded rolling mills, we see, the brand name, strong working 

force, quality verifying methods, production controls are found to be good. They may have good word wide markets or demand for the 

public constructions. They have the opportunities for the future expansion and support from the General Agreement for Trade and 

Tariff (GATT). They will have good net wok in marketing and research facilities.  Resource building capacity will be good. But, it is 

seen that in rural areas, the network may be poor. Its price may be high due to various factures(Shinno, H et al., d Hachiga, S. (2006). 

Rural area people may be unaware about the product. Another  threat is that, now China is having the monopoly and there may be the 

protectionism in the west. Important points are given in the table 1 given below. 

 

Table 1 shows a nutshell about the strength, weakness opportunities and weakness of an international branded steel bar industries. It is 

found that they are having a good number of strength and opportunities, while the weakness and the threats are less in number. From 

the above table it is  found that very good quality both in physical and chemical are obtained from the internationally branded 

companies. In India, Tata iron and steels company (TISCO),  Steel Authority of India Ltd(SAIL) are the companies. In China, Great 

Britain, and USA, number of such companies are working (Dealtry, R. (1992 ), 

 The information about the strength, weakness, opportunities and threats of international standard show that there are 16 ,14, 5,and 6 

points respectively. They are given in percentage wise below.(strength, weakness, opportunities and threats ). 

 

 

     

 

 

 

 

 

 

Table .1 Strength, weakness, opportunities and threats of international steel brand 
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 STRENGTH.                                                                                       

1)    Brand name & good will,                                                           

2)   Good  R & D wing,                                                                   

3)    Good work force                                                                         

4)     Good Lab facility                                                                    

5)     Good Malleability & ductility properties                         

6)    Good  Advertisement & publicity                                            

7)     Wide range & size                                                                       

8)     Customer trust & faith is good                                                   

9)     Good in sales technique &ability to customize                         

10)   Preparation is from its ores                                                                                                                                                                                                     

11)   Availability of  international market 

12 )  Receives foreign money through export 

13)   Good in share market 

        14)  Mechanical strength is good 

      15)  Highly skilled and dynamic  human  

resources 

         16)  Scrap availability and ease of scrap 

transportation 

 

 

WEAKNESS                                                                                              

1)  Poor network in rural area                                                                       

            2  Weak publicity 

            3) High price              

4) Only for the high income group                                                                                                  

            5) Not possible  to meet the world market  

            6) Red tapism, bureaucracy  

 

   

 

     OPPORTUNITIES                                                                  
 1)  Good internal market 

 2)  High demand in Public sectors 

3)   Expansion facility 

4)   Flexibility in future expansion 

 5)  Good distribution network 

6)   General Agreement of trade on Services 

7)   Research & Development capability 

8)   Generate intellectual property 

9)   Resource Building capacity 

             10)  Competition- cost – Quality service 

             11)   Collaboration : win-win thinking 

 

 

   THREATS 

   1)  Global competition                             

              2) Availability of raw materials 

              3) Availability of raw material 

              4) Internal market  

              5) Unawareness to local people  

              6) China becoming net exporter  

              7) Protectionism in the West  

              8) Dumping by competitors. 

 

 

                                                                                      

 

3.2 SWOT ANALYSIS FOR INTERNATIONAL BRANDS RATINGS  

The importances are obtained from the survey and expert’s opinion, the following percentage is obtained.  Then graphs are plotted. 

Comparison graph is also prepared to identify the importance of each item and graphs are given below( Figure 1,2 3,4).                                                                             

A) Strength                                                                                    

 Brand name & good will,  -    4%                                                         

 Good  R & D wing,            -   11%                                                                

 Good work force             -    10%                                                                       

 Good Lab facility   -    8%                                                                

 Good Malleability & ductility properties  -  6%                        

 Good  Advertisement & publicity  -   3%                                          

 Wide range & size    -    2%                                                                    

 Customer trust & faith is good    -   10%                                               
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 Good in sales technique &ability to customize   - 4%                      

 Preparation is from its ores –    6%                                                                                                                                                                                                      

 Availability of  international market-  2% 

 Receives foreign money through export -                  5% 

 Good in share market -    6% 

 Mechanical strength is good-    4% 

 Highly skilled and dynamic  human  resources - 10% 

 Scrap availability and ease of scrap transportation  5% 

 Other points -     4% 

 

B) Weakness  

 

 Poor network in rural area    24%                                              

 Weak publicity –      18% 

 High price  -     17%             

 Only for the high income group  -   13%                                                                                                 

 Not possible  to meet the world market  -  11%  

 Red tapism, bureaucracy -    08% 

 Other points  -     09% 

 

C) Opportunities 

 Good internal market  -     5%  

 High demand in Public sectors  -   12% 

 Expansion facility  -    9% 

 Flexibility in future expansion   --   9% 

 Good distribution network  -   3% 

 General Agreement of trade on Services   -  6% 

 Research & Development capability   -  14% 

 Generate intellectual property-     8% 

 Resource Building capacity   -   7% 

 Competition- cost – Quality service   -  5% 

 Collaboration : win-win thinking  -   7% 

 Other points-     12% 

 

D) Threats 

 Global competition   -    23%                          

 Availability of raw materials  -   7% 

 Availability of raw material  -   6% 

 Internal market  -     18% 

 Unawareness to local people-   8%  

 China becoming net exporter     5% 

 Protectionism in the West  -   7% 

 Dumping by competitors.  -   9% 

 Other points  -     17% 

 

Table 2. Percentagewise split up of factors 

Sl.no strength % weakness % opportunities % Threats % 

1 4 1 24 6 5 1.25 23 5.75 

2 11 2.75 18 4.5 12 3 7 1.75 

3 10 2.5 17 4.25 9 2.25 6 1.5 

4 8 2 13 3.25 12 3 18 4.5 

5 6 1.5 11 2.75 3 0.75 8 2 

6 3 0.75 8 2 6 1.5 5 1.25 
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7 2 0.5 9 2.25 14 3.5 7 1.75 

8 10 2.5 0 0 8 2 9 2.25 

9 4 1 0 0 7 1.75 17 4.25 

10 6 1.5 0 0 5 1.25 0 0 

11 2 0.5 0 0 7 1.75 0 0 

12 5 1.25 0 0 12 3 0 0 

13 6 1.5 0 0 0 0 0 0 

14 4 1 0 0 0 0 0 0 

15 10 2.5 0 0 0 0 0 0 

16 5 1.25 0 0 0 0 0 0 

17 4 1 0 0 0 0 0 0 

Total 100 25 100 25 100 25 100 25 

 

 

Figure 1  Relationship of Strength in SWOT 
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Figure 2.Relationship of weakness in SWOT 

 
 

Figure 3 Relationship of opportunities in  SWOT 

 

 
 

Figure 4  Relationship of Threats in SWOT 

 

 

5. SWOT ANALYSIS FOR LOCAL BRANDED STEEL BARS RATINGS 

It is found that lot of local branded SRRMs are coming up now. The central government as well as state government industry 

departments are giving more benefits to the entrepreneurs to stat new ventures for the progress of the nation.In order to start more 

monitory  as well as taxation  benefits are giving. This may create more employment chances and even export chances are also getting 

now. In the field of SRRMs there are more than 1600 units are working at present in local and national level which are not up to 

international level. 

 

Availability of power and raw material with skilled persons are the lacuna found in the local industries. Even though there are enough 

labours available, in SRRMs the temperature effects due to high heating and melting process people are reluctant to work in such 

industries. Another important negative impact is lack of chemical and labs for the material testing . Availability of cheap labour and 

facilities for the expansion is good. Hence cost of production may be less in TMT products.   

Since number of steel industries are coming up the local competition is a threat to this field. Many industries are using the raw 

materials as scrap steels. When it melts in induction furnaces the product qualities may reduce. In order to compensate this addictives 

and other ingredients have to be added while it is melting after the lab verifications of the components of the molten mild steel (MS). 

The MS rods malleability, ductility, resistance to corrosions are very important. These properties can only be achieved by the lab 

testing only. 
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Transportation of the finished and raw material are another problem faced by the local industries. There may be a shortage of infra 

structure to the local industries. Research and development wings performance may also be poor. 

A table and percentage wise analysis are given below in Table3. 

 

Table .3 Strength, weakness, opportunities and threats of national steel brand 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Percentagewise analysis of the above points are given below 

 

       A)  Strength 

 Cheap  -     12% 

 Scope for entry of private firms     16% 

 Much demand in local    11% 

 Low price     14% 

 Easily available   -   6% 

 Cheap labour  -    9% 

 Good encouragement from government    7% 

 Lower tax rates       6% 

 Cheap land  -    8%   

 Flexibility for expansion  -   6% 

 

STRENGTH.                                                                                       

               

1) Cheap 

2) Scope for entry of private firms 

3) Much demand in local 

4) Low price 

5) Easily available 

6) Cheap labour 

7) Good encouragement from government 

8)     Lower tax rates 

9)    Cheap land 

10)  Flexibility for expansion 

 

WEAKNES    

                                                                                                    

1)    Poor  Brand name & good will,                                                           

2)   Poor  R & D wing is good,                                                                   

3)    Poor  work force                                                                         

4)    Poor   Lab facility                                                                    

5)     Poor malleability &ductility                          

6)     Advertisement & publicity is poor                                            

7)     Poor  range & size                                                                       

8)     Poor  in customer trust & faith                                                    

9)    Poor sales technique and ability to      

customize                         

10)   Preparation is from its scrap only                                                                                                                                                                                                    

11)    No  international market 

12 )  Receives less foreign money through 

export 

13)  Poor  in share market 

14)   Poor  mechanical and physical 

strength  

 

 

 

 

OPPERTUNITIES      
                                                             

          1)   Good internal market 

          2)   More demand to common men 

          3)   Expansion facility 

          4)   Flexibility in future 

          5)   Distribution network 

 

 

 

      THREATS 

  

      1)   Local competition                             

      2)   Availability of raw materials 

      3)   Availability of power 

      4)    Poor response                                                                                                                                                                      

      5)    Unawareness to local people 

       6)   Poor lab facility                 
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 Other points     5% 

 

      

  B)  Weakness 

 

 Poor  Brand name & good will,           6%                                                        

 Poor  R & D wing is good,              9%                                                         

 Poor  work force                               11%                                                 

 Poor   Lab facility                             10%                                              

 Poor malleability &ductility             7%                     

 Advertisement & publicity is poor         5%                                           

 Poor  range & size                               3%                                                

 Poor  in customer trust & faith              4%                                             

 Poor sales technique and ability to customize 8%                        

 Preparation is from its scrap only                 13%                                                                                                                                                                                        

 No  international market                5% 

 Receives less foreign money through export  4% 

 Poor  in share market                 8% 

 Poor  mechanical and physical strength        3% 

 other points                 4% 

            C)   Opportunities 

 

 Good internal market      -   16% 

 More demand to common men    18% 

 Expansion facility       12% 

 Flexibility in future         15% 

 Distribution network      17% 

 Other points       22% 

      D)   Threats 

 Local competition       -   23%                       

 Availability of raw materials    -              17% 

 Availability of power             16% 

 Poor response                                 8%                                                                                                                                         

 Unawareness to local people             8% 

 Poor lab facility                             5% 

 Availability of skilled persons                        7% 

 Others                                                             16% 

 

Table 4. Percentagewise split up of factors 

sl.no Strength % weakness % opportunities % Threats % 

1 12 3 6 1.5 16 4 23 5.75 

2 16 4 9 2.25 18 4.5 17 4.25 

3 11 2.75 11 2.75 12 3 16 4 

4 14 3.5 10 2.5 15 3.75  8 2 

5 6 1.5 7 1.75 17 4.25 8 2 

6 9 2.25 5 1.25 22 5.5 5 1.25 

7 7 1.75 3 0.75 0 0 7 1.75 

8 6 1.5 4 1 0 0 16 4 

9 8 2 8 2 0 0 

 

. 

10 6 1.5 13 3.25 0 0 0 0 

11 5 1.25 5 1.25 0 0 0 0 
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12 0 0 4 1 0 0 0 0 

13 0 0 8 2 0 0 0 0 

14 0 0 3 0.75 0 0 0 0 

15 0 0 4 1 0 0 0 0 

16 0 0 0 0 0 0 0 0 

17 0 0 0 0 0 0 0 0 

Total 100 25 100 25 100 25 100 25 

 

From the above tables (Table 1 and 2),  it is found that the strength or weakness or opportunity or the threats in both the brands are 

showing certain important criteria in that field. Taking the case of branded steel bar, they are having  a good- will in the market. Their 

market share value is found to be good. The scrap materials or the other raw materials or even the machine’s parts are easily available 

in the world markets. At present the  shipment through the containers are very easy. The raw or scrap materials are transported in very 

large quantities through the shipment in containers. The availability of them is another factor, which are getting from different 

countries such as Africans countries or the western countries.Tthe branded company has  enough infra structure and investments. They 

are able to invest money for the lab facilities and equipments for the quality checkups. The inter national brands TMT bar’s strength 

and the physical properties may be very good since they are able to get good expertise or dynamic and highly skilled work force or 

good R&D wings(Menon, A. et al. 1999),   .  

When we consider the local branded TMT bars, the above criteria may be poor. Their strength will be not up to the international 

standard. They cannot invest a huge amount in the company. There the production cost will be cheap. The scope for entry of private 

firms are there. They will attain the demand in local markets. Low price is another factor. The products are easily available in the local 

markets.(Collis, David J. and Cynthia A, 1995).  Cheap labour is another positive aspects.  They get good encouragement from 

government and the tax rates will be less. Cheap labour and the  land facilities or the flexibility for the opportunities are considering, 

we see that all the factors may be positive in nature. Their negative aspects of threats and weakness are arising due to the unavoidable 

circumstances. Take the case of price or the opinion about the product in the local level or the publicity in the local level will be very 

poor. (Pramod V.R et al 2006) 

The SWOT analysis indicates a clear picture about how the TMT bars are obtaining the market in the  international, national and local 

level. The factors are found to be genuine. But human observation and their usage or consumption in the construction fields are 

important. When someone takes a decision, that decisions must not harm or create an alarming situation. Constructing a building or an 

infra structure, it must withstand a minimum period. If any failure occurs that reflects the quality of the reinforcements. The society 

always needs a product with good quality and with a reasonable price from the nearby markets( Kotler philip,2010) 

Table 1 and Table 3 give the compartment division of the factors of SWOT available from the discussion and opinion if the expertise. 

Its percentage  is also obtained from the questioners collected. Then each point is again analysed with respect to the overall percentage 

and a comparison is done in the bar charts(Figure 1-4) and graphs in  Figure( 5-16). These figures give a clear understanding about the 

grading of each factors in SWOT analysis. Further study can also be done by the ABC analysis which gives  the importance of major 

and minor factors. These factor points can also analysed mathematically by the Interpretive structure modelling(ISM) analysis 

.    

 
 

Figure 5. Relationship of Strength in SWOT 
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Figure  6. Relationship of weakness in SWOT 

 
 

Figure 7..  Relationship of Opportunities in SWOT 

 
Figure 8..  Relationship of Threats in SWOT 
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Figure 9. Relationship between Strength V/S its overall % in SWOT 

 

 
Figure 10. Relationship between Weakness V/S its overall % in SWOT 

 

 
 

Figure 11. Relationship between Opportunities V/S its overall % in SWOT 

 

 
Figure 12. Relationship between Threats V/S its overall % in SWOT 
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Figure 13. Relationship of Strength in International(1) and national(2) brands 

 

 
 

Figure 14. Relationship of Weakness in International(1) and national(2) brands. 

 
Figure 15. Relationship of Weakness in International(1) and national(2) brands 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16. Relation ship of Threats in International(1) and national(2) brands 
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VII. CONCLUSION 

SRRMs of international and local or national brands nature in SWOT analysis is done from the questionnaires and discussions with 

experts in this fields and industrialists. It is analysed that to certain extent there are more benefits for the international brands (Figure : 

1-8). To some extends the local brands are good in its Strength, Weakness, Opportunities and Threats factors; especially in cost of 

production and price of the products. For the future expansion and encouragement by the government and local branded regarding tax 

benefits and other incentives local or national brands are good. The availabilities of cheap labour is an added weight age for the local 

branded ones .But in qualities and strength, international branded ones are very good. The availabilities of good lab, efficiencies of 

skilled personalities are found to be far ahead. Heavy duty as well as public works department’s works maybe  given to specialised 

international branded products Figure (9-12). When we use a product, that product must be useful to the mankind and its quality must 

be of very good standard. The SWOT analysis of SRRMs give clear picture in this regard. 
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Social Accountability in Pakistan: Challenges, Gaps, 

Opportunities and the Way Forward 

Fayyaz Yaseen Bhidal 

 

Abstract- The present paper, besides taking stock of the struggle 

for the creation of a socially accountable governance system in 

Pakistan, briefly focuses on to the challenges, gaps, opportunities 

and the way forward for the success of the phenomenon. 

Building on the relevant literature available, it also highlights 

civil society organizations’ work on social accountability in 

Pakistan and the major stakeholders that can play a role in 

leading this constructive transition successfully. Moreover, it 

shares some of the suggestions that may expedite the process 

towards strengthening people’s voice to call for a governance 

structure that may initiate inclusive and participatory 

development while adhering to the values of transparency, 

decentralization, justice and social accountability. 

 

Index Terms- Social Accountability, Pakistan, challenges, way 

forward 

 

I. INTRODUCTION 

ccording to the World Bank definition, Social 

Accountability (SAc) is the concept that revolves around 

the participation of citizens and civil society organizations in 

public decision making process (World Bank, 2005). The DFID 

defines it as ‘The ability of the citizens, civil society and the 

private sector to scrutinize public institutions and governments 

and to hold them to account” (DFID, 2009). It is the idea that 

lays foundation for good governance – one of the most desired 

phenomena for successive governments in Pakistan. 

       The ‘Social Accountability’ jargon is quite new for citizens 

and civil society in Pakistan. However, the essence that it 

captures, and demands that it puts forth before the governments 

is not new as the social scientists have long been demanding for 

transparency driven from citizen’s access to information and fair 

use of country’s economic and social resources through 

participatory governance (Ismail and Rizvi, 2000). While 

referring to Pakistan’s acute governance crisis that remained 

unresolved throughout dictatorial and democratic regimes, it has 

been observed that the issue finds its roots in the country’s 

legislative and administrative framework that hinders transition 

towards a decentralized local government system and promotes 

and protects the corrupt and impede the creation and promotion 

of institutionalization of standard governance practices (Ismail 

and Rizvi, 2000). 

       Despite having varied definitions for good governance, there 

has been a wider consensus among the social scientists in 

Pakistan that the biggest impediment on the way to achieving the 

phenomena is lack of ‘accountability’ of the public office bearers 

and the service providers. Perhaps that was the reason that after 

ousting Nawaz Sharif’s elected government in a military coup in 

October 1999, the then Army Chief General Pervez Musharraf 

tried to justify his act by promulgating the National 

Accountability Ordinance which culminated in creation of 

National Accountability Bureau (NAB) and promised 

accountability of all the corrupt. However, the promise could 

never be fulfilled and soon after its creation, NAB appeared to be 

another source of political victimization, validating the point that 

supply side accountability mechanism is always prone to be 

misused. 

       Observing examples and situations similar to those in 

Pakistan and in other developing countries, the international 

interest has grown into the concept of Social Accountability 

where it is the media and civil society that has started to demand 

transparent governments and improved service delivery 

(Smulovitz and Peruzzotti 2000). Emerging as a tool that 

complements the process of accountability through electoral 

process, the SAc has ensured that the civil society can also be a 

decisive force in ensuring quality service delivery (DFID July 

2006).  

       The realization that promoting social accountability in 

Pakistan can be a catalyst to good governance came rather late to 

Pakistan (WBI, 2007). However, the idea has started picking up 

in last few years. The credit for this realization mainly goes to 

international donors and the civil society organizations that took 

initiatives to educate masses on importance of good governance 

and presented with the tools that can be applied to ensure quality 

public service delivery. And of course to the media that 

highlighted the success stories and played a role in increased 

public confidence in its power to hold the public officials 

accountable. 

       The present research paper is relevant for three reasons. 

Firstly, this is an election year in Pakistan and thanks to a 

relatively free media; the masses in the country are looking 

forward to a future government that, while ensuring transparency 

and answerability, may overcome rampant corruption and 

address the inadequate accountability of state institutions. 

Secondly, considerate of the presently ineffective system of 

governance, at least in their verbal election manifestos, the 

political leaders have started to pledge for making government 

institutions responsive to the public needs to attain a good 

governance agenda. And finally, in the quest for inclusive growth 

and development and empowerment of the marginalized, there is 

a greater call for participatory governance among civil society 

groups. In these ways this paper is an endeavor to facilitate these 

groups in deciding how to move forward.  

       Building on these ideas, the first section of this paper briefly 

elaborates the definitions of Social Accountability and dwells on 

to the question as to why the societies need it. The second section 

of the paper takes stock of the social accountability evolution in 

Pakistan, and also notes the SAc exercises conducted by various 

national and international organizations so far. Section three 

highlights some of the challenges that the social accountability 

A  
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initiatives face in Pakistan. Section four dwells onto the gaps or 

hindrances that have impeded or lessened the impact of social 

accountability initiatives in the country. Section five elaborates 

the renewed urgencies for promotion of Social Accountability in 

Pakistan, while section six dwells onto some of the opportunities 

or factors upon which the SAc initiatives in the country bank on. 

Finally, the seventh and last section of the paper presents with 

some of the suggestions for donors, CSOs and the government to 

deepen the SAc related developments in Pakistan.  

 

II. THE SOCIAL ACCOUNTABILITY EVOLUTION IN PAKISTAN 

       Although social scientists in Pakistani have been stressing 

for public participation in decision making process for long, but 

it was only in 1995 when evidence based monitoring with the 

help of communities was initiated first by the civil society 

organizations (WBI 2007). Two years’ down the line, following 

the Asian Slump in 1997, these were the economists who 

demanded for good governance through public participation and 

monitoring for efficient utilization of public resources (Coventry 

and Hussein, 2010). However, the major step in this regard was 

taken by the then government in 2000 when it formed the 

National Reconstruction Bureau which led to the initiatives of 

launching local governments. Under this new local government 

system the authority and decision making capacity were 

delegated to the lowest tier of governments and the respective 

communities (WBI, 2007). These reforms, according to Sirker 

and Cosic (2007) were made to improve people’s access to 

service delivery. In order to make this system quick and 

effective, the government also set up the National Reconstruction 

Information Management (NRIM) System.  

       This new NRIM system, however, had some inherited 

defaults. It lacked the scope to capture responses from all the 

citizens as the formal system had record of information only 

about those who had access to the public services and missed the 

ones who were the most marginalized and vulnerable and were 

not benefitting from the public services (WBI, 2007). Faced with 

this situation, the UNDP, with the help of other international 

donors, designed and implemented Social Audits at district 

levels. This was the first time when one of the SAc tools was 

implemented in Pakistan. 

       Back in 1999, the Canadian International Development 

Agency (CIDA) implemented a project named ‘Communication 

for Effective Social Service Delivery (CESSD)
2
 in Pakistan’. The 

first phase of the project, implemented across North West 

Frontier Province (presently known as Khyber Pakhtunkhwa), 

was initiated with the help of provincial and local governments. 

Until 2007, the project team worked with five district 

governments along with some selected sub-district and village 

level public officials and NGOs. The goal of the project was to 

deliver decentralized social services through enhanced 

community participation. The most visible success in promoting 

citizens’ participation for quality public service delivery was 

marked by CESSD through establishment of Community 

Citizens Boards (CCBs)
3
. The members of these boards were 

                                                 
2
 http://www.cowater.com/readProject.cfm?ID=44 

3
 http://www.cowater.com/readProject.cfm?ID=44 

provided with formal training for enhanced capacity to directly 

receive development funds and to utilize those funds for 

grassroots community development project. The experience 

shared by the Social Audits and the CESSD greatly helped in 

sensitizing the government officials in realizing the effectiveness 

of citizens’ engagement for effective service delivery
4
. However, 

after 2008, the local governance system was gradually rolled 

back and SAc practices that had started taking roots in the 

society, suffered a major blow. After this, although there have 

been isolated initiatives on government’s part where promotion 

of social accountability has been stressed, but they could not be 

scaled up.  

       The government’s initiatives to promote social 

accountability in Pakistan have essentially not been rooted in 

community’s demands. Rather, they have been mainly driven by 

the need and wish to please the international financial institution 

and donors – mainly IMF and the World Bank. On the basis of 

data taken from a WB funded project on Health in Sindh during 

1990 to 1999, researchers (like Israr, et al., 2006) argue that good 

governance, characterized by transparency, accountability and 

citizen’s participation play critical role in sustaining the donor 

funded projects
5
. Perhaps that was the reason that one after the 

other, the successive governments have been implementing 

donor funded projects while adhering to certain accountability 

measures. 

       As for promotion of accountability to achieve good 

governance is concerned, the researchers and social scientists 

find it greatly contingent upon ‘external accountability’ or 

‘vertical accountability’ rather than the ‘internal’ or ‘horizontal 

accountability’ (Ahmed, R, 2008). However, what governments 

in Pakistan have been trying to promote is more of a reflection of 

the former than the latter. This approach led towards creating a 

greater room for civil society intervention. Mainly supported by 

external donors, lately, the CSOs have taken initiatives to 

influence government priorities for spending on and reforming 

the public service delivery. 

       Initiated by large donors including the World Bank, the 

Asian Development Bank, and the United Nations, the 

implementation of social accountability tools in Pakistan has also 

attracted donors including the Asia Foundation, DFID, USAID, 

Affiliated Network for Social Accountability (ANSA) and the 

International Budget Project. The organizations that have led the 

process locally, include, among others, Sustainable Development 

Policy Institute (SDPI), Community Information and 

Empowerment Technologies (CIET), Devolution Trust for 

Community Empowerment (DTCE), Mahbub-ul Haq Human 

Development Centre, Social Policy Development Centre, Heart 

file, Governance Institutes’ Network International, Pakistan 

Institute of Development Economics, Omar Asghar Khan 

Foundation (OAKF), Centre for Peace and Development 

Initiatives (CPDI), Shehri Organization, Hisaar Foundation, 

CESSD, the Consumer Network, Transparency International and 

the ActionAid. The social accountability tools that have been 

implemented by these organizations include, among others, 

                                                 
4
 CIET Pakistan and National Reconstruction Bureau 2003, 2005 

5
 C:\Users\acer\Desktop\SAc Paper reading\Challenges to 

SAC\abstract.htm 
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Participatory Budgeting, Public Expenditure Tracking Surveys, 

Monitoring of Public service delivery, Citizen Report Cards, 

Community Score Cards, Investigative Journalism, public 

commissions and citizen advisory boards. 

 

III. CHALLENGES TO PROMOTE SOCIAL ACCOUNTABILITY IN 

PAKISTAN 

       The challenges to promote Social Accountability in Pakistan 

are pretty much similar to those faced by other South Asian 

countries that have struggled to attain good governance through 

civic engagement. In identifying and highlighting the below 

mentioned challenges, besides the secondary literature, 

experience of primary research conducted by the SDPI 

(implementation of Citizen Report Card in Education sector of 

Pakistan) has also been utilized. The most prominent of these 

challenges are discussed in following sections: 

 

i) Government/ State’s resistance to reform:  

       Amid the entrenched governance system, that, at the hands 

of patronizing politics, has gone extremely inefficient, there is 

severe resistance on part of government and the state to reform
6
. 

For instance, after the promulgation of Right to Information Act 

through a Presidential Ordinance, the Centre for Peace and 

Development Initiatives (CPDI), an Islamabad based NGO, tried 

to access some information held with ministry of Law. However, 

time and again, its requests were turned down by the respective 

officials on the basis that the requested information will only 

open up a Pandora Box, which might lead to political unrest in 

the country. Access to the said information could only be made 

possible after the organization invoked the Ombudsman.  

       Similarly, when SDPI tried to implement Citizen Report 

Card in two of the slums in Islamabad to assess the quality of 

education being provided to the students in public schools of the 

subjected area, the respective education department tried to 

hinder the process by initially not allowing the school teachers to 

cooperate with the organization’s research teams. It has been 

observed that the resistance on part of government agencies is 

mainly due to the inherent deficiencies – the concerned 

authorities do not want to be exposed.  

 

ii) A difficult, confusing accountability landscape: 

       At the moment, for social accountability initiatives’ success, 

it is essential for them to be politically astute
7
, i.e. the 

implementers must “test the applicability of these initiatives 

against complexity of prevailing conditions”. “The task of 

promoting and achieving social accountability has to be located 

within the context of political action that would include civil 

society’s role, but not limited to it.”
8
 Researchers (Coventry and 

Hussein, 2010) argue that “good understanding of the political 

economy of the sector, to align accountability interventions with 

the other governance developments rather than stand-alone 
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initiatives that are pro-poor and avoid elite capture” can be of 

greater help in promulgation of the SAc initiatives. 

 

iii) Disruption by powerful vested interests:  

       The powerful interests that have become major stakeholders 

of government or public officials’ corruption and wrong doings 

can go to any extent to hinder application of social accountability 

tools. In fact not only implementation of the SAc tools, they 

usually hinder all sort of interaction of the development 

organizations with their communities. In rural areas of 

Gujranwala and Gujrat, it happened several times when the civil 

society organizations were threatened to leave the areas while 

communities were threatened to not to welcome and cooperate 

with the NGO officials. Same hostile behavior have been 

reported by the organizations struggling to work with the 

communities where religious fundamentalists have hold of the 

local political and administrative structure. 

 

iv) Weak/ no Implementation of Right to Information Act: 

        “Public’s Access to Information is frequently referred to as 

an important pre-condition to responsive and accountable public 

institutions” (Coventry and Hussein, 2010). Despite after 10 

years of the promulgation of Right to Information Ordinance 

(October 2002) and the very recently insertion of article 19-A 

into the Constitution, which pertains to right of access to 

information being the basic and fundamental rights of the 

citizens in Pakistan, the matching mechanism is yet to be worked 

out that may ensure public offices’ compliance to this new part 

of the constitution. 

       The researchers’ believe that a conducive environment for 

SAc cannot be created unless there is regular availability of 

reliable and relevant information. The access to information 

should not only be free, but also be in an easy to understand way.  

 

v) Centralization  

       Pakistan emulates a centralized governance system, where 

instead of institutions, these are individuals (usually politicians) 

who wield all the power and authority and exercise them at will 

without a regard to the law and constitution. 

 

vi) CSOs’ weak governance and accountability 

mechanisms  

       Currently, these are the civil society organizations that are 

leading the initiatives to promote social accountability to fix the 

governance crisis in Pakistan. However, not all of these civil 

society organizations adhere to the standard governance and 

accountability systems. Many of these CSOs discourage 

discussions on their own transparency and accountability, which 

puts their credibility under question. Weak governance and 

accountability systems of those very proponents of social 

accountability organizations leave their voices less reliable 

before the masses and shake their trust in the idea of governance 

through participation.  

       Unless these six major challenges are overcome, the 

promotion of social accountability in Pakistan will not become 

smooth, and will always provide a chance to its opponents to 

disrupt the process citing these excuses. 

 

vii) Absence of an enabling Environment 
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       The enabling environment for promotion of social 

accountability in Pakistan is missing. By enabling environment, 

we mean there is absence of matching legal and regulatory 

frameworks, policies, an accommodating political environment 

and an accessible, open and receptive government. Many of the 

successful SAc tools implementation exercises on part of civil 

society organizations could not yield the desired results as due to 

the legal and constitutional loopholes, despite expressing their 

discontent from the quality of public service delivery through 

community score cards and citizen report cards, the citizens 

could not actually hold the service providers/ public officials to 

account.  

 

viii) Political and institutional capacity of the government 

and the civil society: 

       Amid the elite capture of the political system in Pakistan, the 

political and institutional capacity of the government to respond 

to the rights and entitlements, security and social justice needs of 

the masses has weakened. The researchers note that social 

accountability initiatives can be effective and sustainable only 

when they are institutionalized. And the state is obliged to 

cooperate in broader accountability projects and it facilitates and 

strengthens the civic engagement into the process. Also, the civil 

society lacks the capacities and capabilities to convince and 

realize the government for its constitutional obligation to be 

accountable to the masses. 

 

ix) Absence of Performance Benchmarks 

       There is hardly any public service in Pakistan that is 

benchmarked. Thus, the researchers and social scientists 

implementing social accountability tools like Citizen Report 

Cards and Community Score Cards serve their firsts of initiatives 

to set the benchmarks which are latter on used for comparisons. 

Against these benchmarks, gradual improvement in the public 

services after citizens’ engagement is measured over time. 

 

x) Lack of social Mobilization and effective media 

exposure: 

       Researchers believe that “citizens mobilization is vital to 

make local governance more inclusive and accountable” (Jha, 

c.et al 2009). Mobilizing the masses to account the public 

officials for quality public service delivery requires a lot of 

efforts in Pakistan. The practice here is that societies have rarely 

been taken on board for collective decisions, and their complaints 

have never been heard by the institutions unless endorsed by the 

local MNAs and MPAs. In such an environment, realizing the 

masses their power and expecting of them to stand to demand 

their constitutional right is not at all easy. It requires lots of 

social mobilization, activities that would educate them of their 

rights and entitlements and the state’s responsibilities towards 

them. Media exposure can be of great help in this regard. In the 

SAc exercises implemented so far, CSOs have rarely used media 

to highlight their work. Had their work been properly 

highlighted, this could have served a long way in leveling the 

field for other similar exercises across the country and could 

have, somewhat, integrated the struggle for better governance 

through civic engagement. According to the researchers
9
, 
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citizens’ mobilizations comprise of two steps; firstly, to facilitate 

their access to information, and secondly, to build their capacity 

for accountability actions. 

 

IV. GAPS IN SOCIAL ACCOUNTABILITY EXERCISES IN 

PAKISTAN 

       The World Bank (2006) observes strong evidences that 

depict correlation between a country’s governance system and its 

development performance. The World Development Report 

(2000-2001) sees accountability as an essential component to 

empowerment of the marginalized and hence the poverty 

reduction. Citing examples of the countries where SAc has been 

implemented, Ahmed (Ahmed, R, 2008) notes, “unbundling of 

governance components such as rule of law, voice and 

accountability, corruption control and state capture have 

indicated that a greater focus on external accountability can lead 

to improve governance.” Ahmed also notes that the SAc 

initiatives can only be fruitful when they are institutionalized and 

when besides vertical accountability, state’s internal or horizontal 

accountability mechanisms are also strong and transparent. In 

context of these statements, when we analyze the social 

accountability exercises in Pakistan, we find following gaps that 

have hindered the SAc initiatives from attaining the desired 

success. 

i) Required skills are missing 

        “Every SAc initiative must have a detailed training strategy 

for both the citizens and the concerned officials who have 

assigned roles in the programs”
10

. The biggest stakeholders of the 

Social Accountability process usually lack the skills and 

resources to conduct it at their own. As the researchers describe 

it, “Poor people are the greatest beneficiaries of effective social 

accountability initiatives as they are the most reliant on 

government services and least equipped to hold government 

officials accountable” (Malena, Foster and Singh, 2004) 

 

ii) No donor support to build supply side capacity  

       The Social Accountability agenda in Pakistan, so far, has 

been supported by the donors, who have mainly focused on 

building capacities on demand side of the equations. For these 

initiatives to be effective, it is imperative for the donors to 

finance the initiatives that build supply side capacities (public 

officials, politicians, policy makers etc.) as well. 

 

iii) Women’s voice/role is usually neglected 

       While building communities’ capacity to account the public 

officials for provision and quality of public service delivery, 

disadvantaged groups, especially women’s role and their voices 

are neglected by the CSOs. Being equally valuable stakeholders, 

their say and voice should also be considered equally important 

by the CSOs soliciting communities’ responses.  

 

iv) No focus on reforms 
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       The SAc initiatives so far have had a case to case or sector to 

sector focus, not many of them struggled to sensitize the policy 

makers for reforms in the desired direction. 

V. RENEWED URGENCY FOR SOCIAL ACCOUNTABILITY IN 

PAKISTAN 

       Pakistan is presently suffering from a number of political 

and social issues for which Social Accountability holds a desired 

solution. For instance, amid bad governance and poor security 

provision, Province Balochistan is suffering from abductions for 

ransom, killings, absence of or poor public service delivery 

deteriorated law and order situation and other issues of grave 

nature. According to the constitution, both the federal and 

provincial governments are bound to provide complete security 

and protection to the local communities, but in reality, it is only 

giving excuses for its failures. Recently, the Supreme Court of 

Pakistan has taken suo moto notice in which it has demanded of 

the provincial government to step down if it cannot deliver on its 

responsibilities as laid down in the constitution. The social 

infrastructure in the province has almost collapsed, and only 

promoting and exercising social accountability can salvage it 

from further deterioration.  

       Mala Yousafzai’s incident also marks urgency for the Social 

Accountability. The young girl who was targeted by the Taliban 

only used to exercise her right of expression through which she 

exhibited her love for education. Also, she condemned the 

violence at the hands of militants who blew up many schools in 

the area and threatened the girls and teachers from going to 

school. In this case too, the state failed to protect someone who 

exercised her right to express. The rise of social accountability 

can compel the government to ensure enough protection to the 

locals in the area so that this right be exercised without any fear 

or oppression. 

       In other issues of similar nature, both in Balochistan and the 

Khyberpakhtunkhwa, the border security forces, in the name of 

targeting militants and insurgents, are reportedly committing 

tyrannies on the local people. If the people are made aware of 

their right to account the public officials, they can stand to 

overcome such oppressions. 

 

VI. OPPORTUNITIES FOR SOCIAL ACCOUNTABILITY 

PROMOTION IN PAKISTAN 

       By opportunities here we mean the complementing factors 

already present or have developed in Pakistan’s social and 

political arena that, if exploited well, can be of great help in 

promotion of Social Accountability in the country. Among 

others, these opportunities include: 

 

i) Revival of a responsible judiciary  

       Apex judiciary, in the past few years, has emerged as 

protector of rights of the masses. Through exercising the right to 

take suo-moto notices, it has heard a number of issues where 

rights of the common people were compromised at the hands of 

public officials. It has taken notices of a number of corruption 

scandals highlighted by the media and ordered independent 

commissions to probe into them, have taken suo-moto notices of 

the incidents of missing persons in Balochistan and their reported 

killings at the hands of law and order agencies, and have heard 

cases against the public services providers where relief has been 

given to the common people. The judiciary’s active and pro-poor 

and pro-people role has also added to the confidence of common 

people into it. They now frequently resort to it without any 

hesitation whenever they feel government institutions are not 

being fair to them. Amid these acts, the judiciary is becoming a 

partner to the civil society in ensuring demand side 

accountability.  

 

ii) Vibrant Media  

       Present day Pakistan has a very vibrant media that thrives on 

aspirations of the common masses. It is developing social 

consciousness and actions that are essential to develop and 

promote social accountability. On a daily basis, it highlights the 

plight of people suffering at the hands of officials at public and 

private institutions. It also follows up with its stories unless 

notice is taken and the specific issues are resolved. While 

implementing the SAc tools, organizations like SDPI, CPDI, and 

Shehri Organization took media, both print and electronic, on 

board and shred with them their findings. Resultantly, the issues 

highlighted by them were not only given due space and highlight, 

but renowned writers picked them up further advocacy work. If 

systematically engaged, media can prove to be a catalyst in 

promotion of Social Accountability in Pakistan. 

 

iii) Politically aware and charged masses 

       Amid greater exposure to media, the masses in Pakistan are 

far more politically aware and charged to struggle for their rights. 

If educated and properly mobilized, they can readily own and 

stand behind the initiatives that ensure civic engagement in 

public decision making process.  

 

iv) Strengthened civil society 

       Civil society in Pakistan has recently witnessed great 

success. Lately, it has fought with and ousted a dictatorial 

regime, despite severe opposition from the government, it has got 

the judiciary restored, and has got important bills passed on 

women rights. Banking on media freedom, civil society has 

greatly added strength to its voice. If civil society is sensitized to 

collectively take up the idea, it can be of great help for promotion 

of social accountability in the country. 

 

v) Receptive political parties:  

       Amid free media and a vibrant and vocal civil society, 

political parties in Pakistan have experienced a great evolution. 

Now they are open and more receptive to new ideas. Marking 

their presence on social media as well to have a direct contact 

with the society, they now act faster on public demands. Taking 

advantage of such a situation, the civil society and media can 

convince them to include promotion of civic engagement in 

public decision making process into their political manifestos for 

the upcoming elections. 

 

VII. WAY FORWARD/ RECOMMENDATIONS FOR SUCCESS OF 

SOCIAL ACCOUNTABILITY IN PAKISTAN 

       Social Accountability has started to emerge in Pakistan. The 

World Bank (2005) observes that “the emergence of social 
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accountability has shown that society is powerful, and it has 

great potential to hold the government(s) accountable.” It has 

great support from the civil society and the (vulnerable) 

segments it has benefited so far. Whenever practiced “social 

accountability provides a platform for the citizens and groups 

previously excluded from the political process, to engage in the 

governance process.”
11

 While the society in Pakistan is realizing 

the virtues of accounting public officials through civic 

engagement, following recommendations may be of help in 

pacing up this process: 

 

i. Public’s access to regular, reliable and relevant 

information be ensured – for example Chief 

Minister of Punjab’s initiative where senior 

bureaucrats are bound to devote half of their 

working hours daily to directly listen to the 

complaints by the people. 

ii. Legal and regulatory environment be strengthened for 

freedom and pluralism in access to information 

iii. Communication mechanism with the vulnerable groups 

– women, minorities, ultra poor, be strengthened – 

like in case of PEMRA, it has established a 24/7 

hotline where complaints from the citizens can 

lodged if they notice any unethical content on the 

media. In the similar way, hotlines can be 

established by other service providers e.g. NEPRA, 

PTCL, WASSA etc.  

iv. Besides leading demand-led initiatives, donors should 

also focus on building capacity on supply side of 

the equation – political and institutional capacity of 

the government be worked upon, and there must be 

a synergy between the two.  

v. There must be a good understanding of ‘political 

economy’ among the SAc initiative leaders so that 

accountability interventions can be aligned with 

other governance developments 

vi. Communities’ role be strengthened through overcoming 
the ‘centralization’ of power and authority 

vii. Services provided by the state should be benchmarked 

viii. Social Accountability mechanisms should be integrated 

within state’s project and schemes at all three – 

planning and design, implementation and 

monitoring and evaluation, phases 

ix. Evidence base should be built through documentation of 

SAc experiences and their impact evaluations in 

Pakistan 

x. Besides building technical skills, donors’ and 

implementers should also focus on building 

political skills of the targeted communities 

xi. The mechanism to engage with the communities and 

societies be diversified – i.e. the donors and 

implementers must come out of their comfort zones 

to work with non-traditional civil society groups 

such as trade unions, social movements including 

those of lawyers, and religious organizations 
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xii. Social Accountability initiatives usually address 

entrenched values of a society, thus, they must be 

given greater time to work with a flexible support 

from the donors. 

 

REFERENCES 

[1] Ahmed, R., 2008, Governance, Social Accountability and the Civil Society, 
JOAAG, Vol. 3, No.1. Available at 
(http://www.sasanet.org/documents/Resources/Governance,%20Social%20
Accountability%20and%20Civil%20Society_Ahmad.pdf) 

[2] Jagandananda and Brown, L.D., 2005, ‘Civil Society Legitimacy and 
Accountability: Issues and Challenges’, Paper prepared on civil society 
Legitimacy and Accountability of CIVICUS, and the Hauser Centre. 

[3] Cheema, A., 2007. Governance Impediments to pro-poor Change in 
Pakistan, Report for Asian Development Bank (ADB). Available at 
(http://www.researchcollective.org/Documents/Governance_Impediments_t
o-Pro_Poor_Change_in_Pakistan.pdf)  

[4] Coventry, C. and Hussein, M., 2010, ‘Responsiveness and Accountability in 
the Health Sector in Pakistan: A Literature Review’.  

[5] DFID, July 2006, ‘Eliminating World Poverty: Making Governance work 
for the poor’, Government White Paper, London.  

[6] Fung, A. and Wright E.O., 2001, Deepening Democracy: Innovations in 
Empowered Participatory Governance, Politics and Society, Vol. 29, No.1. 
Available at (http://www.archonfung.com/papers/FungDeepDemocPS.pdf)  

[7] Graham, J.et al., 2003, Principles for Good Governance in the 21st century, 
Policy Brief No. 15, Institute on Governance, Ottawa. Available at 
(http://iog.ca/sites/iog/files/policybrief15_0.pdf)  

[8] Hussain, A. and Hussain, S, 2009, Poverty, Power and Local Government in 
Pakistan, SAGE Publications, New Delhi. Available at 
(http://www.akmalhussain.net/Publish%20Work/data/Poverty,%20Power%
20and%20Local%20Goverment%20in%20Pakistan_27-10-08.pdf) 

[9] Inbanathan, A., 2000, Power, Patronage and Accountability in the 
Panchayat of Karnataka, Institute for Social and Economic Change, 2000. 
Available at 
(http://203.200.22.249:8080/jspui/bitstream/123456789/1829/1/Power_patr
onage_and_accountability.pdf)  

[10] Jha, C., et al., 2009, ‘Citizen Mobilization in Nepal: Building on Nepal’s 
tradition of social mobilization to make local governance more inclusive 
and Accountable’, Report prepared for DFID, World Bank and SDC. 

[11] Lloyd, R., 2005, The role of NGO Self-Regulation in Increasing stakeholder 
Accountability, One World Trust. Available at (http://www.un-
ngls.org/orf/cso/cso9/Self-Regulation.pdf) 

[12] Ma, J., The Rise of Social Accountability in China, The Australian Journal 
of Public Administration, Vol. 71, No. 2, PP. 111-121. 

[13] Malena, C., et al., 2004, Social Accountability: An Introduction to the 
concept and Emerging Practice, Social Development Papers, Participation 
and Civic Engagement 

[14] Organization for Economic Cooperation and Development (OECD), 1995, 
Report on Participatory Development and Good Governance, OECD. 
Available at 
(http://www.oecd.org/dac/governanceanddevelopment/31857685.pdf)  

[15] Peruzzoti, E and Smulovitz, C, 2006,  Social Accountability: An 
introduction, University of Pittsburgh Press 

[16] Government of Pakistan (GoP) 2010, GoP report on Responsiveness and 
Accountability in the Health Sector, Pakistan. Available at 
(http://www.trfpakistan.org/LinkClick.aspx?fileticket=aes-
9hM_HTg%3D&tabid=2404)  

[17] Shahidullah, K, 2006, Rural Development: The case study of District 
Government in Northern Pakistan, Gomal University, Dera Ismail Khan 

[18] South Asia Partnership – Pakistan (SAP-PK), 2010, Report on 
Strengthening democratic governance in Pakistan – SDGP Program 

[19] National Institute of Administrative Research, Mussoorie, Research Report, 
Social Accountability Mechanism: A generic Framework, a guide for 
consideration in policy design. Available at 
(http://darpg.nic.in/darpgwebsite_cms/Document/file/Social_Accountability
.pdf)  



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      75 

ISSN 2250-3153  

www.ijsrp.org 

[20] World Bank Institute (WBI), 2007, Report on Empowering the 
Marginalized: Case studies of Social Accountability Initiatives in Asia. 
Available at 
(http://siteresources.worldbank.org/EXTSOCACCDEMSIDEGOV/Resourc
es/EmpoweringTheMarginalizedFinalVersion.pdf?resourceurlname=Empo
weringTheMarginalizedFinalVersion.pdf) 

[21] World Bank, 2000-2001, ‘World Development Report: Attacking Poverty’, 
Washington 

[22] World Bank, 2005. ‘Social Accountability Source Book’, Washington 

[23] Zafar, H. et al, Some Issues of Governance in Pakistan, SPDC, Karachi. 
Available at 
(http://www.spdc.org.pk/Publications/Conference%20Papers/CP39.pdf) 

[24] Zafar, H., et al., 2000, Governance, Decentralization and Poverty: The case 
of Pakistan, The Pakistan Development Review. 

 

AUTHORS 

First Author – Fayyaz Yaseen is a development professional 

with four years of experience in non-profit sector. He earned his 

Master’s degree in Economics and currently he is associated with 

Sustainable Development Policy Institute (SDPI) one of the 

premier think-tanks in Pakistan and South Asia. He can be 

reached at fayyazsn25@gmail.com  

 

 

mailto:fayyazsn25@gmail.com


International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      76 

ISSN 2250-3153  

www.ijsrp.org 

Key Factors Affecting Small Tenant Decision on 

Renewing Shopping Mall Rent Contract 

Benyada Sinchaloenman*, Atcharawan Ngamyan,Ph.D.** 

 

* Graduate student in Real Estate Business, Thammasat Business School, Thammasat University, Thailand. 

** Department of Real Estate Business, Thammasat Business School, Thammasat University, Thailand.   

 

 
    Abstract- Shopping mall’s income mainly comes from rent 

from the tenants. Other service fees are only small portion of a 

shopping mall income. Since shopping mall expenses are 

normally stable. Changing tenant increases operating expense 

and decreases rental income. This paper explores key factors 

concerning small tenants, decision making to renew the shopping 

mall rental contract. The survey data was collected from 4 

shopping malls in Bangkok with 215 samples from 460 tenants. 

The research found out that trust and center management 

performance are direct factors which impact tenants to renew 

their rent contract. The indirect factors are empowerment, 

responsive behavior, cooperate and service quality. Shopping 

center management should focus on meeting tenants’ 

satisfaction. If they are satisfied, the probability that they will 

renew the contract is high. And the shopping mall will get higher 

income on operation and this will lead to the shopping mall 

success and sustainability.  

 

    Index Terms- Mall and tenant renew, Small tenant decision, 

Factor of renew contract, Small tenant management 

 

I. INTRODUCTION 

ue to Bangkok Retail’s index is growing rapidly; many 

international brands are interested in expanding their brand 

store in the city. (Kongcheep, 2012) Shopping mall splashes 

over Bangkok area which an occupancy rate of 95%.(CBRE, 

2012) For the shopping mall portfolio management, Long 

contract tenant gives a stable income which is offered to 

international brand, regional brand as a key tenant. In the other 

hand, short contract tenant gives an appreciated rental rate to 

market opportunity which is offered to starting brand, small 

brand. (Shilling, 2001)  So tenant renew is one of success 

management goal. Changing tenant charges the shopping mall 

many dimensions; called “Lease roll over cost” which are cost 

for preparation of vacant space, cost for leasing agent and lost 

income while the space vacant. (Kyle, 2005)  

In this study, researcher would like to explore those key 

factors for the shopping mall management application on their 

policy to remain their existing tenant for continuously revenue to 

the shopping mall.  

 
II. IDENTIFY, RESEARCH AND COLLECT IDEA 

Relationship between landlord and tenant in shopping mall is 

very interesting. The relationship start from tenant rents a space 

for commercial purpose such as sale its products or services. 

Shopping mall gets rent from tenant that reflects to tenant’s profit  

and ability to pay. To encourage tenant’s profit, shopping mall 

has to have a strong marketing strategy to communicate with 

customers who are spender to tenant. By this, tenant gets the 

maximum profit and shopping mall can ask for maximum market 

rental rate in a renew contact. Relationship management in this 

case is managing on contract constrains, limitations, maintenance 

acknowledged process and so on. (Benjamin, Boyle, & Sirmans, 

1990; Kyle, 2005)   

The literature review explores factors that are affecting small 

tenant decision on renewing shopping mall rent contract. All 

factors about relationships between tenant and landlords, 

business to business services, customer satisfactions and retail 

management were target factors. Most journals mention in 

similar meaning. They are Performance, Image, Marketing, 

Trust, Responsible, Cooperation, Service Quality and 

Empowerment. 

Centre management performance shows abilities of 

management team of the mall which is state to tenant mixed 

(Roberts & Merrilees, 2003) that relate to customer’s need and 

want. The right tenant mixed will draw customer’s attractions 

and gain an opportunity to sale. Moreover, key tenant is another 

important factor to the mall’s performance. Key tenant will 

strongly show its character and spill it out over the mall space 

and perception. By this, selection of key anchor matches to the 

mall marketing position which has to be customer’s first choice. 

(Shilling, 2001) (Roberts & Merrilees, 2003) Focus to customer, 

good quality mall management will draw customer repeat which 

can create more income to tenant. (Giraldi, Spinelli, & Merlo, 

2003) (Ramaseshan, Yip, & Pae, 2006) 

Bad responsive behavior can lost 50% of customer in 5 years’ 

service.  Top three of the worst responsiveness is failure of 

reactions, missed responsible on request and unexpected manner. 

(Cranage, 2004) From tenant’s perspective, responsive behavior 

should be support on their core business such as handeling on 

unexpected event, planning on emergency sittuation and 

feedback on request. These responsiveness is an indirect support 

to tenant’s ability to sale. (Rasila, 2010) (Jackson, 1998) 

Cooperation between the mall and tenant is also important 

effect to customer. For example, the mall creates promotion 

campaign and needs tenant’s support on cooperate to the 

campaign such as special price product which related to the 

event. Moreover, success sharing is an inception idea to this 

factor like a sponsor to a sport team. This shows customer that 

everyone has the same goal. Sponsor supports the team and 

customer supports the team and its sponsor to share their success. 

(Cornwell & Coote, 2005) Not only the goal they share, but this 

concept also share problem and problem solving. If cooperate has 

been concern, all parties will achieve the same emotion, 

D 
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economics and investment.  (Ramaseshan et al., 2006; Roberts & 

Merrilees, 2003) (Jackson, 1998) 

Empowerment factor’s effect is depending on culture in each 

area. Some social deals the business fairly, some deals as a 

monopoly trade, some deals as agglomeration. (Ramaseshan et 

al., 2006) Unacceptable empowerment dealing will lead to failed 

relationship management. (Benton & Maloni, 2005) Normally, 

fair deal creates smoother relationship than unfair one.  (Rasila, 

2010) This is not only the contract negotiation process, but also 

opinion discussion and  business offering. (Roberts & Merrilees, 

2007) 

Trust is normally judge by looked, personality and 

brand. For example, when salesperson introduces her product, 

customer is looking for honest and sincere. If the customer trusts 

in 2 dimension, buying decision will happen. It is a key factor to 

business success. (Hewett, Money, & Sharma, 2002) Trust in 

tenant and mall perspective, explain by effectiveness and 

behavior on both parties. (Roberts & Merrilees, 2007) How they 

communicate, participate and coordinate with each other. The 

consistently behavior gains trust. Moreover, some tenant trusts in 

past performance of the mall, some trusts in future plan, some 

trusts in synchronization. (Ruppel & Harrington, 2000) Well trust 

management will encourage contract renew rate. (Roberts & 

Merrilees, 2007)   

Renew rental contract with market price deal is the most 

success of the shopping mall to maximized its income. (Shilling, 

2001)  Nevertheless renew the contract within little under market 

price can be better than terminate contract to compare with leas 

roll over cost. (Kyle, 2005) So this study focus on key factor 

affecting small tenant decision on renewing shopping mall rent 

contract. 

III. STUDIES AND FINDINGS 

     

This study proposed to 6 shopping malls in Bangkok. Four 

shopping malls join the study with total number of 860 tenants. 

Questionnaires were spread to 460 tenants by convenience 

sampling. Screen question encouraged the owner or partner of 

tenant to answer all questions. The qualified tenant has to rent at 

least 6 months for 1 year contract. 215 questionnaires were 

submitted as 46% feedback rate. 

A. Bits and Pieces together 

Conceptual Model 

 
Dotted line : Relation from (Roberts & Merrilees, 2007)    

Solid line : Relation from (Roberts & Merrilees, 2003) 

 

Relation on the conceptual model state that 2 key factors are 

the direct indicator of Renew that are Trust and Center 

Management Performance. Trust has 2 direct indicators which 

are Empowerment and Responsive Behavior. Center 

Management performance has 2 indicator which one is Service 

Quality and another one is and indirect from Trust which is 

Cooperate. From those relation can conclude as the research 

hypothesis as; 

(H1): Responsive Behaviour is positive relate to Trust  

(H2): Empowerment is positive relate to Trust 

(H3): Trust is positive relate to Cooperate 

(H4): Trust is positive relate to Renew 

(H5): Service Quality is positive relate to Centre Management 

Performance 

(H6): Cooperate is positive relate to Centre Management 

Performance 

(H7): Centre Management Performance is positive relate to 

Renew 

Measurement of this research is tenant’s satisfaction to the 

shopping mall that it’s located and Renew decision by five-point-

scale as statement on list below. Test data’s reliability with 

Cronbach’s Alpha. Then test correlation statistic and factor 

analysis. The last step is test the hypothesis with multiple 

regressions. 

 

Statement of tenant satisfaction score 

Constructs Dimensions Questions Reference 

Centre 

Management 

Performance 

(CMP) 

CMP1 The shopping mall 

has an attraction to 

customer. 

(Hallowell, 

1996; Roberts 

& Merrilees, 

2007) 

CMP2 The shopping mall 

has an outstanding 

image. 

(Hallowell, 

1996; Roberts 

& Merrilees, 

2007) 

CMP3 The shopping mall 

has a suitable 

marketing strategy. 

(Hallowell, 

1996; Roberts 

& Merrilees, 

2007) 

CMP4 The shopping mall 

has an appropriate 

tenant mixed. 

(Roberts & 

Merrilees, 

2007; 

Shilling, 

2001) 

CMP5 Main customer of 

the shopping mall is 

your main 

customer.  

(Roberts & 

Merrilees, 

2003) 

CMP6 The shopping mall 

rent is value for 

money.  

(Joo, 2007) 

Responsive 

Behaviour 

(RSP) 

RSP1 You are able to 

contact to the mall 

management 

whenever you need. 

(Roberts & 

Merrilees, 

2007) 

 RSP2 The shopping mall 

management team 

(Roberts & 

Merrilees, 
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is able to response 

to emergency case 

immediately. 

2007) 

Constructs Dimensions Questions Reference 

Responsive 

Behaviour 

(RSP) 

RSP3 You receive the 

shopping mall 

information in time. 

(Roberts & 

Merrilees, 

2007) 

 RSP4 You are part of the 

shopping mall 

changing informed. 

 

(Roberts & 

Merrilees, 

2007) 

 RSP5 The shopping mall 

management 

response to 

problem 

systematically. 

(Roberts & 

Merrilees, 

2007) 

 RSP6 The shopping mall 

management 

prevent expectation 

situation before 

damage.  

(Roberts & 

Merrilees, 

2007) 

 RSP7 You have informed 

important issue 

directly.  

(Roberts & 

Merrilees, 

2007) 

Service 

Quality 

(SQ) 

SQ1 The shopping mall 

has an identity 

decoration. 

(Hallowell, 

1996; Roberts 

& Merrilees, 

2007) 

 SQ2 The shopping mall 

finished with good 

quality materials.  

New item 

 SQ3 The shopping mall 

has pleasant 

atmosphere.  

(Giraldi et al., 

2003; Roberts 

& Merrilees, 

2007) 

 SQ4 The shopping mall 

is well 

maintenance. All 

equipment is in 

proper condition.   

(Roberts & 

Merrilees, 

2007) 

 SQ5 Common area in 

the shopping mall is 

well cleaned.  

(Roberts & 

Merrilees, 

2007) 

 SQ6 The public 

washroom is clean. 

New item 

Cooperatio

n (COP) 

COP1 You and the 

shopping mall have 

a same goal. 

(Cornwell & 

Coote, 2005; 

Ramaseshan 

et al., 2006; 

Roberts & 

Merrilees, 

2003) 

 COP2 You and the (Roberts & 

shopping mall share 

information and 

knowledge. 

Merrilees, 

2003) 

Constructs Dimensions Questions Reference 

Cooperatio

n (COP) 

COP3 You and the 

shopping mall 

coordination on 

problem solving. 

(Roberts & 

Merrilees, 

2003) 

 COP4 You and the 

shopping mall is 

unity.  

(Ramaseshan 

et al., 2006; 

Rasila, 2010) 

 COP 5 You always 

participate to the 

shopping mall’s 

activities. 

New item 

Empowerm

ent (EMP) 

EMP1 You are treated 

same as others 

tenant. 

(Ramaseshan 

et al., 2006; 

Rasila, 2010) 

 EMP2 You are treated 

equally. 

(Roberts & 

Merrilees, 

2007) 

 EMP3 You are able to 

negotiate to the 

shopping mall.  

(Roberts & 

Merrilees, 

2007) 

 EMP4 Business dealing 

with the shopping 

mall is fair.  

(Roberts & 

Merrilees, 

2007) 

 EMP5 You and the 

shopping mall built 

a good relationship. 

(Roberts & 

Merrilees, 

2007) 

Trust 

(TRS) 

TRS1 You trust in the 

shopping mall. 

(Roberts & 

Merrilees, 

2007) 

 

 TRS2 You receive good 

service quality from 

the shopping mall. 

(Roberts & 

Merrilees, 

2007) 

 TRS3  Your business 

confidence can be 

inform to the 

shopping mall. (If 

ask) 

(Rasila, 2010; 

Roberts & 

Merrilees, 

2007) 

 TRS4 The shopping mall 

management will 

surely keep their 

promise.  

(Rasila, 2010; 

Roberts & 

Merrilees, 

2007) 

 TRS5 The shopping mall 

will support your 

business till 

success.  

(Roberts & 

Merrilees, 

2007) 

 TRS6 You trust in the 

shopping mall 

New item 
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management.  

Renew 

(REW) 

REW1 You will definitely 

renew the contract. 

(Roberts & 

Merrilees, 

2007) 

Constructs Dimensions Questions Reference 

Renew 

(REW) 

REW2 You attended to 

continue rent in the 

shopping mall. 

(Roberts & 

Merrilees, 

2007) 

 REW3 Your business wills 

success with the 

shopping mall. 

New item 

 

B. Use of Simulation software 

Center Management Performance factor has 0.893 of 

Cronbach’s Alpha score Sig at 0.01. Factor analysis with 

Principle Axis factoring and Orthogonal Varimax rotation has 

0.891 of KMO Sig at 0.000 and Cumulative 58.65%.  

Responsive Behaviors factor has 0.919 of Cronbach’s Alpha 

score Sig at 0.01. Factor analysis with Principle Axis factoring 

and Orthogonal Varimax rotation has 0.897 of KMO Sig at 0.000 

and Cumulative 67.69%.  

Service Quality factor has 0.914 of Cronbach’s Alpha score 

Sig at 0.01. Factor analysis with Principle Axis factoring and 

Orthogonal Varimax rotation has 0.915 of KMO Sig at 0.000 and 

Cumulative 64.64%.  

Cooperation factor has 0.905 of Cronbach’s Alpha score Sig at 

0.01. Factor analysis with Principle Axis factoring and 

Orthogonal Varimax rotation has 0.869 of KMO Sig at 0.000 and 

Cumulative 65.97%.  

Empowerment factor has 0.950 of Cronbach’s Alpha score Sig 

at 0.01. Factor analysis with Principle Axis factoring and 

Orthogonal Varimax rotation has 0.883 of KMO Sig at 0.000 and 

Cumulative 79.48%.  

Trust factor has 0.927 of Cronbach’s Alpha score Sig at 0.01. 

Factor analysis with Principle Axis factoring and Orthogonal 

Varimax rotation has 0.915 of KMO Sig at 0.000 and Cumulative 

68.15%.  

Renew factor has 0.882 of Cronbach’s Alpha score Sig at 0.01. 

Factor analysis with Principle Axis factoring and Orthogonal 

Varimax rotation has 0.735 of KMO Sig at 0.000 and Cumulative 

71.70%.  

 

Multiple regression analysis; 

First group, Trust factor is a dependent variable. 

Empowerment and Responsive Behavior are independent 

variables. 0.767 of R-square, Standard error of estimate is 0.621. 

Equation of the hypothesis is TRS = 0.504EMP+0.570RSP.  

Second group, Cooperation factor is a dependent variable. 

Trust is an independent variable. 0.811 of R-square, Standard 

error of estimate is 0.560. Equation of the hypothesis is COP = 

0.803TRS.  

Third group, Centre Management Performance is a dependent 

variable. Service Quality and Cooperation are independent 

variable. 0.778 of R-square, Standard error of estimation is 

0.598. Equation of the hypothesis is CMP = 0.160SQ +.706COP.  

Final group, Renew is a dependent variable. Centre 

Management Performance and Trust are independent variable. 

0.808 of R-Square, Standard error of estimation is 0.558. 

Equation of the hypothesis is REW = .528TRS +.308CMP 

     

 

IV. CONCLUSION 

 

From the data can assume that Trust and Centre Management 

Performance is direct indicator to Renew that Trust in more 

powerful than Centre Management Performance. In the 

meantime, Trust is also powerful indicator to Cooperation that is 

an indicator to Centre Management Performance. To applied the 

concept of this research in shopping mall policy is focus on Trust 

factor to gain the Renew portion and used Cooperation factors as 

a tools to encourages Centre Management Performance score as 

the expect to gain the Renew portion.  

Trust can be built through two factors that are Responsive 

Behavior and Empowerment. In this case, small tenant concern 

on ability to compete that rental rate is one of its factors showing 

landlord’s Empowerment. Responsive Behaviors is built by 

landlord’s reaction on tenant’s problems or difficulty. Trust is 

also affects to Cooperation in goal’s sharing and problem solving 

sharing. The Cooperation is one of key factor built Centre 

Management Performance as participation from tenants. 

Encouraging Centre Management Performance by built Service 

Quality is covered all factors to show the shopping mall ability to 

manage in maintenance, cleanliness and decorations. 

Research limitations; 

This research focuses on small tenant. The result appears to 

Trust and Centre Management Performance factors are the key 

factors. This can assume that small tenant decision is critical to 

landlord’s business running intension and abilities of mall’s 

performance. It is no proved that this conclusion can be applied 

to big tenant because of they have a difference constrain between 

big and small tenants. The future study can be focus on big 

tenant affecting factor to renew or can applied to the shopping 

mall in South-East Asia that has a similar culture to Thailand.  

Limitation of this study is the small sample size that can 

only analyzed by limited of methodology. For the grater sample 

will has more options analysis data such as CFA/SEM analysis 

and so on. 
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Abstract- This paper identifies the incentives preferred   by the 

Chinese firms to invest in Bangladesh. It is mentionable that 

incentives choice criterion of FDI mostly depends on the socio-

economic condition of the host country, strategies followed by 

that country with the home country, geographical aspect etc. But 

historically we find most Chinese firm prefers wholly own 

subsidiaries for investing Bangladesh , faces severe host industry 

competition, and emphasizes assets seeking purposes in its FDI 

by using survey data of a sample of 145 Chinese firms. In few 

cases a joint venture is preferred when the firm is investing in 

mount in host market. Elsewhere they try to take advantages 

from the host country because of their widen market share as 

well as one of the largest economy in the world. 

 

Index Terms- China, outward FDI, incentives, motives. 

 

I. INTRODUCTION 

hina sees them as an important destination for outward FDI 

projects in Bangladesh. The main reason for choosing 

Bangladesh is the incentives offered by the host country along 

with the geographical advantages. Besides those aspects, rising 

production costs in China have led to the relocation of 

manufacturing activities by foreign as well as Chinese TNCs 

also. The resulting relocation of productive capacities took place 

primarily in labor-intensive industries, such as garments and 

footwear, Agro based industry. By tradition important target 

countries for such relocation are Indonesia and Viet Name in 

South-East Asia, as well as Bangladesh in South Asia In 

particular, Bangladesh stands out as the sourcing hotspot in the 

industry by offering the advantages of both low costs and large 

capacity. Outflows from China continued to grow, reaching a 

new record of $84 billion (World Investment Report 2013). This 

was the highest FDI receipt in its history (second highest: USD 

1.08 billion in 2008) and Bangladesh ranked itself third amongst 

the South Asian countries in terms of FDI inflow. Bangladesh 

achieved a significant growth in inflow of foreign direct 

investment (FDI) in 2012, despite a major decline in global 

inflow of FDI, said the World Investment Report (WIR), 2012 of 

the United Nations Conference on Trade and Development 

(UNCTAD). According to the report, Bangladesh received FDI 

worth about US $1.292 billion last year (2012), the highest ever 

investment from overseas. The amount is 13.75 per cent more 

than that in the previous year. The country received $ 1.136 

billion FDI in 2011 and $ 913.32 million in 2010. 

        The major FDI recipient sectors were textile (USD 272.04 

million), banking (USD 249.37 million), power, gas and 

petroleum (USD 238.21 million), telecommunications (USD 

180.99 million) and cement industry (USD 51.65 million). Top 

investors in Bangladesh, during this South Korea (USD 113.06 

million), Hong Kong (USD 104.84 million), Pakistan (USD 

70.54 million) and J n (USD 46.55 million). Other main investors 

were Sri Lanka, India and Norway, China also.period, were 

Egypt (USD 152.30 million), USA (USD 117.74 million), 

Netherlands (USD 116.75 million), UK (USD 116.32 million),  

Comparative analysis of statement of sector wise distribution of 

FDI in Bangladesh and sources of FDI has been presented. 

Bangladesh must be a potential business hub for the Chinese 

investors because many of them have visited the country for that 

purpose in last four years. Chinese businessmen have showed 

keen interest to invest especially in textiles, agro-processing, 

energy and power, pharmaceuticals, communications and 

infrastructure development. So the aim of this report is to 

identify the motivations for China’s investment in Bangladesh 

 

II. OBJECTIVES OF THE STUDY 

        The main objective of this study is to remark the motives of 

Chinese firms to invest in Bangladesh. 

 

The specific objectives of this study are: 

 To give an insight into the theoretical issues relating to 

FDI. 

 To evaluate the status of incentives provided by 

Bangladesh to the Chinese firms. 

 To outline the China’s recent outward FDI in 

Bangladesh. 

 

III. LITERATURE REVIEW 

        According to The International Monetary Fund's Balance of 

Payments Manual defines FDI as `an investment that is made to 

acquire a lasting interest in an enterprise operating in an 

economy other than that of the investor, the investor's purpose 

being to have an effective voice in the management of the 

enterprise'. The United Nations 1999 World Investment Report 

(UNCTAD, 1999) defines FDI as `an investment involving a 

long- term relationship and reflecting a lasting interest and 

control of a resident entity in one economy (foreign direct 

investor or parent enterprise) in an enterprise resident in an 

C  
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economy other than that of the foreign direct investor (FDI 

enterprise, affiliate enterprise or foreign affiliate)'. 

        We distinguish between horizontal and vertical FDI. 

Horizontal FDI occurs when the MNE enters a foreign country to 

produce the same product(s) produced at home (or offer the same 

service that it sells at home). It represents, therefore, a 

geographical diversification of the MNE’s domestic product line. 

Vertical FDI occurs when the MNE enters a foreign country to 

produce intermediate goods that are intended for use as inputs in 

its home country (or in other subsidiaries’) production process 

(this is called “backward vertical FDI”), to market its homemade 

products overseas, or to produce final outputs in a host country 

using its home-supplied intermediate goods or materials (this is 

called “forward vertical FDI”).  

        A business strategy where a domestic firm expands its 

operations to a foreign country either via a Green field 

investment, merger/acquisition and/or expansion of an existing 

foreign facility. Employing outward direct investment is a natural 

progression for firms as better business opportunities will be 

available in foreign countries when domestic markets become too 

saturated. 

        China’s outward  foreign direct investment (OFDI) is still 

small relative to its massive inward FDI, China’s overseas 

companies have been gaining momentum in moving international 

capital, investing across a broad spectrum of sectors ranging 

from natural resources to manufacturing to telecommunications 

and many others. Since China was a developing economy which 

was generally short of capital and foreign exchange, its outward 

FDI requires some explanations.  

        Cai (1999) identified four motives for Chinese FDI: (a) 

market; (b) natural resources; (c) technology and managerial 

skills; and (d) financial capital. These motives were later 

augmented by other researchers. For instance, Deng (2004) 

identified two additional motives: (e) strategic assets (e.g., 

brands, marketing networks), and (f) diversification. Clearly, 

because China was itself a low-cost production base, cost 

minimization was not a major motivation of Chinese FDI 

overseas. For instance, Deng (2004) identified two additional 

motives: (e) strategic assets (e.g., brands, marketing networks), 

and (f) diversification. Clearly, because China was itself a low-

cost production base, cost minimization was not a major 

motivation of Chinese FDI overseas. Alternative routes taken by 

China and its national firms to acquire the above assets and 

resources have received attention in fields of international 

business and politics. For example, Child and Rodrigues (2005), 

on the basis of case studies, examine the pros and cons of three 

alternative routes taken by Chinese firms in seeking 

technological and brand assets: (a) Original Equipment 

Manufacturing (OEM) and joint ventures; (b) mergers and 

acquisitions; (c) organic international expansion. As a world 

factory, China will become increasingly more dependent on the 

global supply of raw materials and energy. Thus, China’s FDI in 

natural resources seems to have captured the world’s 

imagination, given many reports of billion dollar deals in 2006 

and 2007 involving oil producing African countries (e.g., 

Taylor), central Asian countries (e.g., International Herald 

Tribune, October 27, 2006), and elsewhere.4 As a reflection of 

Chinese effort to secure the supply of raw materials and energy 

for its national economy, there is a literature on “resource 

diplomacy,” which was according to Zweig (2006) defined as 

“diplomatic activity designed to enhance a nation’s access to 

resources and its energy security.” While the first and foremost 

resource for China is oil, the country is also in great demand for 

other minerals such as copper, bauxite, uranium, aluminum, 

manganese, and iron ore, etc. (see, e.g., Taylor (2007)). As 

pointed out by Taylor, “the strategy chosen is basically to acquire 

foreign energy resources via long-term contracts as well as 

purchasing overseas assets in the energy industry.” These 

strategic choices also apply to other key natural resources. 

        The manner in which a firm chooses to enter a foreign 

market through FDI is referred to as entry mode. Entry mode 

examples include international franchising, branches, contractual 

alliances, equity joint ventures, and wholly foreign owned 

subsidiaries. While Damon’s restaurants, for example, used 

franchising to enter the Panama market, Lucent Technologies 

(now merged with the French firm Alcatel) preferred a 

contractual alliance (i.e., coproduction) to minimize investment 

risks when it entered this market. While U.S.-based General 

Electric and French company Snecma formed a joint venture to 

produce civilian jet engines, German-based DaimlerChrysler 

chose to establish a wholly owned subsidiary in Alabama to 

manufacture sport-utility vehicles. 

 

IV. METHODOLOGY OF THE STUDY 

        The study is descriptive in nature. In order to identify the 

motives for investing Chinese firms review the trends of FDI in 

Bangladesh, sector-wise trend of FDI inflows in Bangladesh by 

china, data required for the study are taken from different 

secondary sources i.e. World Investment Bank Report (WIR), 

Yearly Publications of UNCTAD, UNO, ESCAP, SANEI and 

Key Development Indicators and Yearly Publications of the 

Asian Development Bank (ADB). Relevant data are also 

collected from Annual Reports of Bangladesh Bank, Bangladesh 

Economic Review, and Published documents from Board of 

Investment (BOI), The Financial Express, The Daily Star, etc. 

newspapers, Intern   Books are studied. The analysis of the report 

is supported by some theoretical arguments that enhance the 

overall findings and guide towards a reasonable 

recommendation. 

 

V. DISCUSSION ON THE MOTIVES FOR INVESTING CHINA IN 

BANGLADESH 

        China is one of the largest economic countries in the world. 

In order to retain their regime they try to enhance their FDI all 

over the world and geographically Bangladesh is important area 

to do business here to capture the market share over the India. A 

number of motives encourage Chinese firms to invest in 

Bangladesh, especially in promotional incentives offered by the 

host country in different sector. Now we clarify the attractive 

incentives offered by the Bangladesh to augment Chinese FDI. 

 Agro-based Industry: 

        Being an agrarian economy, agriculture has dominated in 

the economy for years. It has fulfilled the preconditions of access 

to input and raw materials in setting up successful agro-based 

industries. Alluvial soil, a year-round frost-free environment, 
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adequate water supply and abundance of cheap labor are 

available in Bangladesh. Increased cultivation of vegetables, 

spices and tropical fruits now grown in Bangladesh could supply 

raw materials to local agro processing industries for both 

domestic and export markets. 

        China would contribute USD 486 million, two-thirds of the 

total construction cost of a fertilizer factory in Sylhet, which will 

be to the tune of USD659 million. This will be the second 

biggest investment in a single project by a foreign country after 

India. The Shahjalal Fertilizer Factory, once completed, will 

produce about 580,800 tons of urea annually and around 330,000 

tons of ammonia. Bangladesh imports 1.6 million tonnes of urea 

annually. he economy of Bangladesh is primarily dependent on 

agriculture. About 84% of the total population lives in rural areas 

and are directly or indirectly engaged in a wide range of 

agricultural activities. Agriculture contributes about 20.29% 

(Source: Bangladesh Economic Review - 2011 Bangla Version) 

to the country’s GDP- 23%. About 43.6% (Source: Bangladesh 

Economic Review - 2011 Bangla Version) of the labor force is 

employed in agriculture with about 57% being employed in the 

crop sector. 

        The abundance of natural resources available in Bangladesh 

supports a range of highly profitable investment opportunities in 

agribusiness. Over 90 varieties of vegetable are grown in 

Bangladesh, yet in this fertile land there is under utilization of the 

country’s agricultural capacity. This presents many opportunities 

for investors seeking to export agricultural products, or to meet 

the rapidly growing local demand. Thriving in this sector are 

canned juices, fruits, vegetables, dairy and poultry. The country 

offers: Huge supply of raw materials exist for the agribusiness 

industry. A tropical climate for all year growing, a lot of fresh 

water, indeed a land interspersed with numerous rivers, available 

land with fertile soil. Government and NGOs conduct regular 

training programs to develop skilled manpower in the industry. 

Wide range of biodiversity exists for different crops. Agricultural 

commodities have a comparatively higher value added than non-

agricultural commodities. 

        Agro-based Industry provides incentives for joint venture 

and Greenfield investment in Bangladesh government for China: 

Investments in agribusiness industries in Bangladesh are 

encouraged with the following support measures: 

 The Equity Entrepreneurship Fund for development of 

agribusiness industry. 

 Special loan facilities available to set up an 

agribusiness. 

 Agribusiness industry enjoys tax holidays. 

 Any investment in this sector will enjoy similar tax 

amnesty as available in other sectors. 

 Imposition of supplementary duty on mango, orange, 

grape, apples, dates and others to utilize the high quality 

and cheaper local resources. 

 Cash incentives to the exporter’s ranges from 15% to 

20% in various sub sectors. 

 Textile and wearing sector:                                                                  

        The Chinese government to build infrastructure in the 

neighbouring countries for relocating its export-oriented 

industries so that they can export those basic items to other 

countries with duty-free privilege. They shifting its industries 

from producing basic export items to more knowledge-based 

industries. Besides, the wage of Chinese labour has significantly 

risen in recent years compelling many Western buyers to procure 

items from other countries. With China fast losing its textile 

manufacturing competitiveness, executives are calling for a swift 

revision of tax rebate regulations before companies flock to other 

nations like Bangladesh. Textile companies are pressed by a 

rising renminbi and increased operating costs caused by soaring 

material prices and labor shortages. They have also been affected 

by other factors like restrictions to the electricity supply. 

Bangladesh also has other attractions as its government is 

slashing taxes to lure investors from abroad. Textile companies 

are exempt from taxes when shipping their products to member 

countries of the European Union and other areas Chinese   the 

country is rapidly shifting from textile and apparel industries and 

focusing on third country source to meet the growing demands of 

apparels for their consumption. China is the leader of the global 

textile trade and its yearly export from the sector hit at $175 

billion. The country (China) is shifting from the textile and 

clothing industry to high-tech and heavy industries because of 

rapidly growing cost of production resulted from enormous rise 

in worker's wage."As they are shifting from the textile and 

apparel manufacturing, they have to procure apparels from third 

country to meet the growing demands of its large number of 

population the size of Chinese domestic apparel market stands at 

$350 billion out of $450 billion global market. 

"Bangladesh is the second largest apparel exporter after China 

and a mutual cooperation between Bangladesh and China could 

help grabbing the vast apparel market in China," Historically the 

Bangladesh RMG industry has depended largely on imported 

yarns and fabrics and produced only 10% of the export-quality 

cloth used by the garments industry. The need for establishment 

of backward-linkage industry has become an immediate concern 

to the government and the exporters and there are enormous 

opportunities to set up a composite textiles industry combining 

textile, yarn and garments. 

        Textile and wearing sector provide incentives for joint 

venture and Greenfield investment in Bangladesh government for 

china: 

        Enormous investment opportunities exist in this sector. In 

the RMG industry demand for fabric significantly exceeds local 

supply and so is currently being met by imports. Backward 

linkage is a significant trading opportunity and is supported by a 

government backed incentive: 15% cash subsidy of the fabric 

cost to exporters sourcing fabrics locally.  

Additionally the government has created a highly favorable 

policy framework for investment in these sectors offering 

investors the following choices. 

 Establishment of new textile/RMG mill in the private 

sector. 

 Joint ventures with the existing textile/RMG mill. 

 Acquisition of public sector textile mills that are being 

privatized. 

 Indirect investment through financial services and/or 

leasing. 

 The most beneficial public policy of introducing back to 

back LC* and bonded warehouse facilities provide a 

tremendous impetus to the export scenario in 

Bangladesh. 

 Power sector:                                                                                                                                                                                                    
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        Electricity is a key ingredient for the socio-economic 

development of the country. The government has given top 

priority to development of the sector considering its importance 

in the overall development of the country. The government has 

set the goal of providing electricity to all citizens by 2021. 

Adequate and reliable supply of electricity is an important pre-

requisite for attracting both domestic and foreign investment. 

        As the power sector is a capital-intensive industry, huge 

investments are required in order to generate addition to the 

capacity. Competing demands on the government resources and 

declining levels of external assistance from multilateral and 

bilateral donor agencies constrained the potential for public 

investment in the power sector. Recognizing these trends, the 

government of Bangladesh amended its industrial policies to 

enable private investment in the power sector. 

        The Power Cell, created under the Power Division of 

Ministry of Power, Energy and Mineral Resources, received the 

mandate to lead private power development. The government is 

strongly committed to attract private investment for installing 

new power generation capacity on build-own-operate basis. 

        Power sector provide incentives for joint venture and 

Greenfield investment in Bangladesh government for China: 

There are number of facilities and incentives would be provided 

to the foreign investors. Some of them as follows: 

 Tax exemption on royalties, technical know-how and 

technical assistance fees, and facilities for their 

repatriation. 

 Tax exemption on interest on foreign loans. 

 Tax exemption on capital gains from transfer of shares 

by the investing company. 

 Avoidance of double taxation case of foreign investors 

on the basis of bilateral agreements. 

 Exemption of income tax for upto three years for the 

expatriate personnel employed under the approved 

industry. 

 Remittance of up to 50% of salary of the foreigners 

employed in Bangladesh and facilities for repatriation of 

their savings and retirement benefits at the time of their 

return. 

 No restrictions on issuance of work permits to project 

related foreign nationals and employees. 

 Facilities for repatriation of invested capital, profits and 

dividends. 

 Engineering sector: 

        The engineering industry in Bangladesh continues to grow 

each year. This labor-intensive sector produces a diverse range of 

items, including import substitute machinery spares, plant 

machineries, small tools, toys, consumer items and paper 

products for the domestic market. Most of these enterprises are 

located in and around Dhaka metropolis.  

        Skilled, easily trainable and low-cost human resources are 

the main cost advantage of setting up electronic industry in 

Bangladesh. Growing domestic demand and international market 

access are some key attractive issues to the investors. China are 

encouraging electronic industry to shift from low-end assembly 

operations with high import content of inputs to upstream higher 

value-added activities.  

 

Leather  Sector  : 

        Foreign direct investment in this sector along with the 

production of tanning chemicals appears to be highly rewarding 

due to this presence of basic raw materials for leather goods 

including shoes, a large pool of low cost, trainable labor, and a 

tariff concession facility to major importing countries under 

Generalized System of Preferences (GSP) coverage. Thus 

Bangladesh is an ideal offshore location for leather and leather 

products manufacturing with low cost but high quality. 

Exports include some ready-made garments, although that aspect 

is confined mainly to a small export trade in "Italian-make" 

garments for the US market. Footwear is more important in terms 

of value addition. This is the fast growing sector for leather 

products. 

 Service sector : 

        Service sector is one of the fastest growing sectors in most 

of the countries in recent times. This is why it has importance in 

the national economics of any countries. The importance of 

service sector of many economies can firstly be measured by the 

proportion of the total workforce that is directly engaged in the 

service industries. ICT and business services in Bangladesh is a 

vibrant sector supported by an enthusiastic culture and a 

government committed to providing a pro-business climate for 

China investors. 

        Facilities for foreign investors as well as China investor (As 

of 01 July, 2012): 

        Government of Bangladesh provides lot many incentives for 

foreign investors. These are, in brief, as follows: 

1. Protection of foreign investment and its repatriation 

2.  Protection of foreign investment from expropriation by 

the state is fully ensured. Moreover, full repatriation of 

capital invested from foreign sources is allowed. 

Similarly, post-tax profits and dividend accruing to 

foreign investors are allowed to be transferred in full. 

Remittance of approved post-tax royalties, technical 

know-how and technical assistance fees is also allowed 

in full. Foreigners employed in Bangladesh are entitled 

to remit 50 per cent of their salary and full repatriation 

of their savings and retirement benefits 

 Fiscal incentives: 

 Avoidance of double taxation on the basis of 

bilateral agreements. 

 Tax at reduced rate of 10% on capital gains 

from transfer of shares of public companies 

listed with stock exchange. 

 Tax Holiday for 5/7 years is available to 

defined sectors of industry set up in defined 

regions and for 10 years to defined physical 

infrastructure facility at prescribed rates on 

fulfilment of certain conditions. 

 Concessionary import of Capital Machinery 

Concessionary import duty (3% in general) 

and exemption from VAT and Supplementary 

Duty are available in case of import of capital 

machinery subject to certain conditions. 

 Incentives to Private Sector Power Generation 

Private sector companies that will start 

commercial production by June 2013, will 

continue to enjoy tax holiday for 15 years 

from the date of commercial production. 
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However, such companies that will start 

commercial production on or after 01 July 

2013 will enjoy tax holiday @100% for the 

first 5 years. For the next 5 years they will 

enjoy tax holiday at specified lower rates. The 

income of foreign personnel working in these 

companies is exempt for 3 years from the date 

of their arrival. 

 Special incentives to Oil and Gas sectors In 

respect of petroleum operation undertaken by 

a contractor entering into production sharing 

contract (PSC) with the Government, 

Government holds and keeps the contractor 

harmless from all present and future 

Bangladesh taxes except where specifically 

provided to the contrary. 

 Additional facilities in the Export Processing 

Zones. There are several additional benefits 

for industries set up in the Export Processing 

Zones. If these are set up on or after 01 

January 2012, they would enjoy tax holiday 

for 5 years, 1st two years 100%, next two 

years 50% and the last year 25% (However, if 

these are set up in the three Hill Tract districts, 

1st 3 years 100%, next 3 years 50% and the 

last year 25%), duty-free import of machinery, 

equipment and raw materials, off-shore 

banking facilities, freedom from customs 

formalities, provision of electricity, water, gas 

and telecommunication connections 

 

Easy of Doing Business in Bangladesh 

        According to Doing Business-2012, Bangladesh has gone 

down four steps than that of the previous Doing Business Report 

-2011. Bangladesh ranked 122 among 183 economies, where 

Singapore ranked first position and Pakistan secured the position 

of 105 (Doing Business-2012). In getting electricity and 

registering property, Bangladesh secured lower position at 182 

and 173 respectively. In 2005, foreigners needed 185 days to get 

the permission of construction in Bangladesh while it reached at 

201 days in 2011. Required days for getting electricity 

connection in industries in 2011 was more than a year (372 

days). In Bangladesh, to implement a contract, it takes 1442 days 

in and almost 63 percent of the demanded property which is the 

highest time and cost considering the 183 economies. In trading 

across borders (export and import), Bangladesh needs 25 and 31 

days respectively, that is very high in comparison with the rest of 

the world. The cost of doing business in Bangladesh is highly 

competitive in comparison to other economics not only in the 

region but also in the world. 

 

Patterns of China’s Recent Outward FDI in Bangladesh: 

        In this section, we first present the amount of China’s 

aggregate annual FDI outflow from 1997 to 2012. Table 1: 

Recent Trend in FDI Inflow in Bangladesh. (US$ Millions) by 

China in Banglades 

 

Year 

1997-

98 

1998-

99 

1999-

2000 

2000-

2001 

2001-

2002 

2002-

2003 

2003-

2004 

2004-

2005 

2005-

2006 

2006-

2007 

2007-

2008 

2008-

2009 

2009-

2010 

2010-

2011 

2011-

2012 

In 

million 

US$ 

2.11 1.32 0.43 0.3 0.06 6.58 0.07 1.81 0.18 0.92 3.47 2.54 5.17 18.57 14.35 

Source: Statistics Department of Bangladesh Bank 
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       The graph also shows inconsistent proceeding of the FDI in 

Bangladesh since 1997 and portfolio investment flows. Its 

extreme dip, a net outflow by China of more than $2.11 million 

in 1997-98, followed the crash of the capital market.. Since then, 

foreign investment has stabilized at a low level. Following the 

drop from the peak in FY 2002-2003, the decline was reversed in 

FY 04, and indications are that a further rise in FY 2007 is likely. 

It is a matter of great concern that in spite of Bangladesh’s 

comparative advantages in labor incentive manufacturing, 

adoption of investment friendly policies and regulations, 

establishment of EPZs in different suitable locations and other 

privileges,. FDI flows have failed to be accelerated. However, 

the year 2010 and 2011 show a substantial improvement in FDI 

achievement. 

       FDI Inflows classified by China and Major Sectors: 

       The increasing trend of FDI in recent years is a good sign for 

Bangladesh. But a sector-wise analysis of FDI reveals that the 

China investors have so far made a major shift in their 

investments in Bangladesh Textile sector to other sector. Table 2 

(Sector-wise analysis of FDI inflow) shows a shift of FDI that 

has been made towards  power and energy, manufacturing 

(especially in RMG) and agricultural industrial and trade and 

commerce whereas, telecommunications, Food, Cement, 

Computer Software and IT Chemicals and Pharmaceuticals 

,NBFI sectors have been neglected from some year . Outflows 

from China continued to grow, reaching $80 million in 2012 (a 

record level) in Bangladesh. 

 

FDI Inflows classified by China and Major Sectors for the 

period of year 2009-2012 

 Year 

2012 

Year 

2011 

Year 

2010 

Year 

2009 

Textile and Wearing 4.87 3.67 5.16 2.06 

Banking 000 000   

Gas & Petroleum 000 000   

Agriculture and 

Fishing 

1.33 000   

Power .10 .16   

Telecomm unication 000 000   

Food 000 000   

Cement 000 000   

Computer Software 

and IT 

000 000   

Chemicals and 

Pharmaceuticals 

000 000   

NBFI 000 000   

Trading .19    

Other sector 2.81 1.94 0.54 0.15 

     

Source: Statistics Department of Bangladesh Bank. 

I.2 Sector-wise allocation of China’s Outward FDI in 

Bangladesh 

53%

14%

2%

31%
Textile and

Wearing

Agriculture and

Fishing

Trading

Other sector

                
Source statistics:  Department of Bangladesh Bank. 

 

       Graph 3 presents the sector-wise FDI inflows into 

Bangladesh by China investor. It is seen in 2012, 53% of China’s 

FDI flow went Textile and Wearing; 31% went into 

manufacturing 14%Agriculture and Fishing and 2 % other sector. 

The lowest investment inflows are seen in Printing, Publishing 

and Packaging Sector. In case of employment opportunities, 

Textile Sector shows the highest number of employees, followed 

by agro-based Sector and the lowest number of employees is 

seen in Printing, Publishing and Packaging Sector. There is no 

consistency between investment and number of employments. 

This might be happened because of capital intensive and labor 

intensive projects. 

 

VI. RECOMMENDATIONS 

1. Tax amnesty and cash incentives may increase by the 

host country government to boost up FDI in 

Bangladesh. 

2. They should introduce greenfield investment to 

encourage more Chinese companies to invest in 

Bangladesh in textile sector. 

3. Exemption of income tax should be increase at least 4 

years and also apply attractive fringe benefit facilities 

especially for power sector and service. And maintain 
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minimum label monitoring system for project related 

foreign nationals and employs.  . 

4. To relocation, outward investment and joint venture 

with Bangladeshi companies could be gainful strategies. 

To capitalize on the comparative advantages, substantial 

foreign investment from China is highly encouraged. 

5. The government is in the process of setting up a 

separate Leather Zone, relocating the existing industry 

sites to a well-organized environment. 

6. Facilities for export-oriented industries Import of capital 

machineries and parts thereof is allowed on nominal 

duty of 1% besides the facilities of Bonded Warehouse, 

Back to Back Letter of Credit and Duty Draw Back in 

case of export-oriented industries. 

 

VII. CONCLUSION  

       Science China is the giant in FDI in the all over the world so, 

Bangladesh always welcome china for FDI and contribute in the 

host economy That’s why Bangladesh diversify its export baskets 

and remove its structural problems in order to get more access to 

a very diversified and competitive Chinese market.. Historical 

trends in foreign direct investment (FDI) in Bangladesh last year 

rose by 13.75 per cent to US$ 1.29 billion, the highest in its 

history, according to UNCTAD's (United Nations Conference on 

Trade and Development) World Investment Report-2013.The 

country received $ 1.13 billion FDI in 2011, the second highest, 

and $ 1.08 billion as its third highest FDI in 2008. China could 

come to invest in Bangladesh’s manufacturing sector in which 

Bangladesh was not its competitors. With the Chinese economy 

evolving and its market moving towards high -end products, 

China could move out from the labor intensive areas at the lower 

end of manufacturer sectors and effectively relocate in 

Bangladesh. 
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Abstract- Decision tree classification technique is one of the 

most popular techniques in the emerging field of data mining. 

There are various methods for constructing decision tree. 

Induced Decision tree (ID3) is the basic algorithm for 

constructing decision trees. After ID3 various algorithms were 

proposed by different researchers and authors those are 

extensions of ID3 algorithm. This paper contains a survey about 

the improved methods of ID3 decision tree classification and 

those are FID3 (fixed induced decision tree) and VPRSFID3 

(variable precision rough set fixed induced decision tree). In this 

short survey we will investigate which method is best among all 

the other methods. 

 

Index Terms- Decision tree, ID3, FID3, VPRSFID3 

 

I. INTRODUCTION 

lassification is the prediction approach in data mining 

techniques. There are many algorithms based on 

classification that is Instance based, neural networks, Bayesian 

networks, support vector machine, and decision tree, Decision 

tree classify instances by sorting them down the tree from the 

root to some leaf node, which provides the classification of 

instance. Each node in the tree specifies a test of some attribute 

of the instance and each branch descending from that node 

corresponds to one of the possible values for this attribute.  

        Decision Tree Classifiers (DTC's) are used successfully in 

many diverse areas such as radar signal classification, character 

recognition, remote sensing, medical diagnosis, expert systems, 

and speech recognition, to name only a few. Perhaps, the most 

important feature of DTC's is their capability to break down a 

complex decision-making process into a collection of simpler 

decisions, thus providing a solution which is often easier to 

interpret. 

 

A. Decision tree representation 

        Figure illustrates a typical decision tree [2]. This decision 

tree classifies the situation of playing tennis according to the 

weather. For example, the instance 

 

 

 
 

        Would be sorted down the left most branch of the decision 

tree and would therefore be classified as a negative instance it 

means the tree predicts that play tennis = no. 

 

 

 

 

                           

                         

                        Sunny Overcast Rain 

 

                                    

 

                                        Yes 

 

         

 

        High       normal                 strong          weak 

    

      No                    Yes            Yes                         No  

 

II. BACKGROUND STUDY 

A. Rough set theory  

        Rough set theory was proposed [7] by Poland in 1982 is a 

mathematical tool to deal with vagueness and uncertainty [3] was 

introduced to process the uncertainty and imprecise information. 

Here are concepts of rough set theory. 

 

1.  Indescernibility relation 

        Let S= (U, C, D, V, f) be a decision table and A=C U D, 

then with any BϵA there is an equivalence relation INDA(B): 

               
 

        INDA(B) is called the B-indescernibility relation, its classes 

are denoted by [x]B.  

 

2. Set approximation 

        Let T = (U, A) and let and We can approximate X using 

only the information contained in B by construction the β-lower 

and β-upper approximations of X, denoted and respectively, 

where    

 

 

 
3. Positive Region 

 

        Suppose P and Q are the equivalent relationship in U, then 

the positive region P of Q can be marked as POSp(Q), and 

POSp(Q) = UP*(Q) 

        If POSp(Q)=POSp-{r}(Q), rϵP, we say that attribute r is 

omissible in P with respect to Q. Otherwise, r is necessary. 

 

C  

Outlook 

Humidity

  
Wind 
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4. Reduct and Core 

        Keep only those attributes that preserve the indescernibility 

relation and, consequently, set approximation. There are usually 

several such subsets of attributes and those which are minimal 

are called reducts.  

        The set of attributes is called a reduct of C, if S’= (U, R, D) 

is independent and  

        The set of all the condition attributes indispensable in S is 

denoted by CORE(C). 

        Where RED(C) is the set of all reducts of C. 

 

B. Variable precision rough set theory 

        VPRST [4] was proposed Wojciech Ziarko Variable 

precision rough sets (VPRS) attempts to improve upon rough set 

theory by relaxing the subset operator. Let , the relative 

classification error is defined by: 

 
 

        Where        is the cardinality of that set. Observe that c(X, 

Y) =0 if and only if X     Y, degree of inclusion can be achieved 

by allowing a certain level of error, β, in classification: 

iff c(X,Y ) 0         < 0.5 

 

        VPRS generalization is aimed at handling uncertain 

information. Ziarko has introduced 0≤β≥0.5 (subset operator)  

1.  -lower and  - upper Approximation of Set 

 

        Suppose (U, R) is an approximation space. U/R ={X1, X2…, 

Xn} where Xi is an equivalence class of R. For any subset X ⊆U, 

lower approximation and upper  approximation of X 

with precision level β respect to R is respectively defined as: 

 

R|  

R|  

Where the domain of β is 0 ≤β < 0.5,  is also 

called β-positive region (POS (X, Y)).  

 

III. INDUCED DECISION TREE (ID3) CLASSIFICATION 

        ID3 [5] [6] is an algorithm for building decision tree. The 

key idea of id3 is to choose attributes with the biggest 

information gain based on entropy as current classification 

attribute and then recursively expand the branches of decision 

tree until whole tree has been built completely.  

 

A. Algorithm of ID3 decision tree 

        In decision tree approach ID3 algorithm is the most popular 

algorithm. Suppose S is the set of example set, and the number of 

equivalence class constructed by indescernibility relation is n 

then entropy is defined as: 

 

Where   ,   is the number of example set S. 

        Given an attribute AϵC is the set of condition attribute the 

domain of A is denoted as , then the expected information of 

the entropy is given as follows: 

 
Hence the information gain on AϵC is defined as: 

 
 

        We compute the information gain of each condition 

attribute, and the attribute with the maximum information gain is 

the most informative attribute. 

 

IV. FIXED INDUCED DECISION TREE (FID3) 

CLASSIFICATION ALGORITHM 

        FID3 algorithm makes use of rough set theory [1]. And 

removes drawback of ID3 algorithm it was proposed by Baoshi 

Ding, Yongqing Zheng, Shaoyu Zang in 2009.           

 

A. Dependency of attribute(k) 

        The algorithm FID3 introduces Dependency of attribute (k). 

If all the values of attribute from Q are uniquely determined by 

values of attribute from p, then we say that a set of attribute Q 

depends totally on asset of attribute p, denoted p => Q. we can 

define a functional dependency as follows: 

        Suppose P and Q are subsets of C U D. where C is 

conditional attribute and D is decision attribute we say that Q 

depends on p in a degree k (0 ≤ k ≤ 1) denoted by P=>k Q, if 

 

 
 

Considering the value of k: 

If 0 <k <1, Q depends partially on P. 

If k=1, Q depends totally on P. 

If k=0, it means there is no dependency between P and Q. 

 

Fixed Information gain 

        FID3 proposes fixed information gain Gainfix as the new 

standard for selecting splitting attributes, it is defined as: 

 
        Where k is the dependency of attribute Q on P where Q ϵ D 

and P ϵ C, m means number of different values of attribute A and 

A ϵ C. 

 

A. Algorithm of FID3[1] 

        Input: A decision table S= (U, C, D, V, F) as the training 

sets. 

Output: A decision tree. 

 

Step1: 

        Create a node as the initial node of the tree. Check that 

whether the samples are all of the same class. If they are, then the 

node turns into a leaf and return the leaf labeled with that class. 

X



YX  

XR
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Step2: 

        For each attribute A in C, we begin to calculate 

  and then we can calculate all the values of k to A. 

 

Step3: 

        For each attribute Ci in C’ where C’={X(xϵC)˄(kx≠0)}, 

calculate its gainfix, choose the attribute ci so that the samples are 

partitioned accordingly. 

 

Step4:  

        Attribute that has maximum gainfix choose it as root attribute 

and grow the branches according to the different values of 

attribute ci so that the samples are partitioned accordingly. 

 

Step5:  

        If it reaches a node where all the samples belong to the same 

class, turn it into a leaf and label it with that class. 

 

Step6:  

        Otherwise we continue to construct the decision tree 

recursively for the samples at each partition. Once an attribute 

has occurred at a node, it needs not to be considered in any of the 

node’s descendents. 

 

Step7: 

        Partitioning the samples repeatedly from top to down until 

one of the conditions below is satisfied. 

 

 All samples for a given node belong to the same 

class, return a leaf labled with that class. 

 If there are no more there are no more samples to 

be classified, we can create a leaf belong to the 

same class, return a leaf labeled with that class.  

 If it reaches the node where all the attributes have 

been chosen in the path from root to current node, 

return a leaf node labeled with the most common 

class. 

 

 

V. VPRSFID3 CLASSIFICATION 

        This algorithm [5] [8] uses the concept of variable precision 

rough set theory. It removes drawback of FID3. This algorithm is 

proposed by Rajkumar Sharma, Pranita Jain, Shailendra 

K.Shrivastava in 2012. It introduces subset operator β and 

provides relaxation to the inclusion of attribute and uses 

significance of attribute (σ). 

 

A.   β-Dependency of attribute kβ 

 

        The degree of dependency of condition attributes on 

decision attribute  is defined as: 

 

=           

 implies the proportion that objects in the domain U can 

be correctly classified for a given value of β, and it evaluates the 

ability of classification to object. 

 

B. Significance of Attributes 

        The higher the change in dependency, the more significant 

the attribute is. If the significance is 0, then the attribute is 

dispensable without losing information .More formally, given X, 

Y and an attribute aX, the significance of attribute a upon Y is 

defined by: 

 
        Attributes that has sigma (σ) value zero will be discarded 

and attribute that has value greater then 

zero will be taken for further classification. 

 

C. Enhanced Information gain 

        VPRSFID3 proposes a new selection criterion to select 

attribute gainenh. 

 

 =  

 

Algorithm VPRSFID3- 

 

The steps of algorithm are as follows: 

Input: An information systems S=(U, C ∪ D, V, f), the training 

sets, the threshold parameter β, (0 <0.5)  

Output: A decision tree T. 

 

Step1: 

        Create a node as the initial node of the tree. Judge that 

whether the samples are all of the same class. If they are, then 

turns the node into a leaf and return the leaf labelled with that 

class. 

 

Step2:  

        For each attribute in Ci , calculate Gainenh, choose the 

attribute Ai with the maximum  value of Gainenh  as the root node. 

where Ci is the set of β- reducts. 

  

Step3: 

Construct the branches according to different values of attribute 

Ci so that the samples are partitioned accordingly. 

 

Step 4: 

 If 

        It reaches a node where all the samples belong to the same 

class, turn it into a leaf and label it with that class. 

 

Else 

        Continue to construct the decision tree      recursively for the 

samples at each partition.  Once an attribute has fixed to a node, 

it needs not to be considered in any of the node's descendents. 

 

Step 5: 

         Partitioning the samples repeatedly from top to down until 

one of the conditions below is  satisfied. 
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 All samples for a given node belong to the 

same class, return a leaf labelled with that 

class. 

 There are no more training samples to be 

classified, we can create a leaf belong to the 

class in majority among samples. 

Step 6:  

        Output the decision tree T. 

 

 

VI. RESULTS 

        This section shows the experimental result and  comparison 

among ID3, FID3, VPRSFID3. 

        Comparison between ID3, FID3, VPRSID3 in terms of 

accuracy and number of leaves 

 

Data sets Weather 

Nominal 

Iris Wine 

Instances 64 5  

Attributes    

ID3 Accuracy 85.7% 64.1% 69.6% 

No of 

leaves 

5 7 15 

FID3 Accuracy 84.2% 66.5% 74.7% 

No of 

leaves 

5 5 11 

VPRSFID3 Accuracy 92.18% 94.6% 72.4% 

No of 

leaves 

5 4 7 
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Abstract- This study aimed to find out the risk factors with the 

most responsible for the death cases among Hajj Pilgrims, and 

the way in decreasing mortality risk through the effort of 

improved management of health programs of Indonesian Hajj 

Pilgrim (IHP).This research was conducted as a  descriptive-

analytic study. The subjects were 531 of Indonesian hajj pilgrims 

who died in 2011 (Pilgrims 2011). Data were processed from 

secondary data and was analyzed quantitatively by computerized 

and manual techniques. The analysis was also supported by 

primary data obtained by using in-depth interview technique and 

focus group discussions (FGD).The results revealed that risks 

factors with the most significant role in the death cases of 

Jamaah were internal risks factors which may formed the 

condition that included high risks disease; Physical activities and 

mobility that exceeded health condition, lack of balanced 

nutrition supply and dehydration. The condition became more 

serious  with the exposure toward some external risks factors 

which formed the condition that included extreme environmental 

condition, crowdedness, and long distance route. These 

conditions resulted in some health problems including; 

extraordinary physical tiredness and exhaustion (physical stress), 

mental stress and cultural shock, diseases, or even death. This 

was proved with the Crude Death Rate (CDR) of Jamaah 2011 in 

the research variables; age ≥ 60 in 2011 was higher than age < 60 

in 2011 (5.0 
0
/00 : 2.0 

0
/00).  Makkah Node (Simpul Makkah) 

2011 was higher than Madinah Node 2011 (1.84 
0
/00 :  0.32 

0
/00 

; Post-Armina Period (Period Pasca-Armina 2011) was higher 

than those in Pre-Armina Period 2011 with (1.66
0
/00 : 0.60 

0
/00 

); and Second Wave (Gelombang Kedua) 2011 was higher than 

First Wave 2011 (3.05
0
/00 : 2.34

0
/00 ). It is necessary to conduct 

some effort to improve the management of risks factors and 

minimization of medical risks in order to improve prime health 

condition. This can be conducted by implementing the model of 

hajj health management focusing on the Management of Risks 

Factors (risk factors, potential risks, and risks management), and 

early-oriented activities conducted in balance with the advanced-

oriented activities; in order to decrease illness rate and death rate 

among Jamaah. 

 

Index Terms- Indonesian Hajj Pilgrims (Jamaah), Jamaah death 

rate, risk factors, hajj health management. 

 

I. INTRODUCTION 

 ajj is the fifth pillar of Islam in the form of a    series of 

ritual activities, which are conducted every year in the Holy 

Land (Saudi Arabia).More than two million Muslims (pilgrims) 

from various ethnic groups of more than 140 countries 

worldwide come for this ritual. This event is a unique mass 

migration, which is in a state of extraordinary density of people 

in various locations with extreme environmental conditions that 

occur in the same period (Hajj’s Season). It attributed the 

epidemiological determinants of health as a risk factor or risk 

behavior, which may result in morbidity and mortality that 

caused by infectious diseases and non-communicable diseases 

(Abraham, 2008; Ahmed, et al., 2010; Khan, et al., 2010; 

Memish, 2010). 

         Ability of health should not be interpreted in terms of fit or 

unfit as a "black-white" (dichotomous), especially for not 

allowing to perform the pilgrimage due to the health reason, as 

other public health fields required should befits the disease-free. 

Common sense in performing Hajj is healthy that means: 

physically, mentally, and socially, which is a continuum or range 

of the lowest to the highest relativity called relative healthy, that 

cannot be separated from the "interference" of God Almighty. 

(Achmadi, 2012) 

         Implementation of Health Hajj Indonesia programs which 

has been implemented by the Government with various efforts to 

improve from year to year, but still found the health problems 

that affect the high morbidity and mortality of Jamaah. In the last 

ten years, the death rate reached 2.1 to 3.2 per 1.000 (Ministry of 

Health, 2009), nearly 70 % incidence of deaths in the age group 

60 years and over (Ministry of Health, 2010). 

         If these data are compared with data pilgrims who died in a 

few countries in the world, then the death of Indonesian pilgrims 

still higher ranges from 200-330 per 100.000. Data of Indonesia 

Hajj Health Profile 2011 shows Crude Death Rate (CDR) 

Indonesian in 2010 = 6
0
/00 and an estimated total population of 

Indonesia in 2011 a number of 241.182.182 people, while the 

estimated number of Indonesian population aged 15 years and 

over 170.011 .732 people totaling, so the number of deaths is 

170.011.732 x 6 
0
/00 = 1.020070 people (Pusdatin– Kemenkes 

RI, 2010). Similarly, the number of High Risk Jamaah (Jamaah 

Risti) over a quarter of the total mortality rate 2,3
0
/00, which 

reflects the picture of the reality of Indonesian Hajj health 

problems. 

         According to data reported by Pane (2007) a recapitulation 

of the Jamaah Died in 2000-2007, which showed that the 

incidence of death: in the location of Makkah, Madinah and 

Mina followed, then Airport Saudi Arabia/Jeddah, Arafat - 

Muzdalifah, Homeland (Indonesia), and Aircraft.  Furthermore, 

the percentage Pilgrims died in 2006 - 2007, namely: Gender 

Male 56.8 % (2006) and 65.7 % (2007), and ≥ 60 year age group 
H 
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70.3 % (2006) and 73, 6 % (2007), respectively. So it can be 

concluded tendency that more male Jamaah   death at the age 

group of > 60 years. 

         The morbidity and mortality occurred mostly when Jamaah 

was on the scene and the venue due to potential risks of health 

problems or suffering from a certain diseases. In this study, the 

location and the venue is termed as Risk Node (Node) and Risk 

Point (Point), which identified at 7 (seven) pieces nodes and 21 

points on the Jamaah Journey, which is 6 (six) fruit Loop is in the 

region of Labor Organizing Committee Hajj (Daker PPIH ) and 1 

(one) node in Jamaah transport vehicles. 

         The health status of each Jamaah could be detected in a 

health screening in the Indonesia before departure to the Holy 

Land (Saudi Arabia). The health status of the Jamaah will be a 

change in a particular variable, due to the buildup of accumulated 

exposure of health risk factors, which depend on the level of 

exposure such as  length (duration), strength (intensity), the 

number / time (frequency / timing) exposure, as well as air that 

may influence on health conditions (Anderson & Bell, 2011) of 

Jamaah is concerned during the pilgrimage undertaken. Changes 

meant that identified on the further health condition / final form 

of health problems experienced or illness, even death / death with 

a diagnosis later the term conditions continue / end. Thus, each 

Jamaah should prepare to make adjustments to the environment 

encountered during carry out the pilgrimage, either individually 

or in groups in the form of risk factor management effort or the 

health risk management of Hajj (Achmadi, 2012). 

 

II. MATERIALS AND METODHS 

2.1 Research Design 

         This research aimed find out the risk factors with the most 

responsible for the death cases among Hajj Pilgrims; and the way 

in decreasing mortality risk through the effort of improved 

management of health programs of Indonesian Hajj Pilgrim 

(IHP).  This observational research was conducted with cross - 

sectional study design or time point approach, (Notoatmodjo, 

2005).This design is not exactly used to analyze the causal 

relationship between the exposure to the disease (Murti, 1997; 

Notoatmodjo, 2005), because cannot give a definitive answer 

about the causes and relationships cause effect clearly and 

explicitly (Noor, 2007). This study used quantitative data in the 

form of secondary data based, with one character is having a 

chronological time and place of death, and medical diagnosis 

based on the provisions of the International Classification of 

Diseases - Tenth Revision (ICD - X). The data is prominent 

medical diagnosis or dominant or medical diagnosis, this data is 

first on the list of pilgrims Data Died in 2011 which assumed had 

causal linkages between the High Risks condition (Risti) for 

death (there are 1-4 types of medical diagnosis) and is considered 

a major medical diagnosis. 

         The results of quantitative research obtained from 

secondary data, further supported by the results of qualitative 

study and qualitative data. In order to sharpen the results we 

focus on the formulation of research problems and provide space 

interactions between variables, as well as strengthen the 

argument take the conclusion of researchers in the study, that is 

by undertake the deepening and expansion of the focus of the 

research problem (Sugiyono, 2011).The second form of results of 

these studies are expected to reveal the essence (things implied) 

of the problematic phenomenon of potential issues as substance 

or content of research, which is a combination of phenomena: 

epidemiological, medical, social (ritual), and managerial. 

 

2.2 Population and Research Sample 

         Population and sample in this study was total sampling, it is 

the whole of Indonesian pilgrims who died in 2011. 

 

2.3 Time and Location Research 

         This study was conducted from October 2011 to October 

2012, which was held in Jakarta and Makassar. 

 

2.4 Data Collection 

         1. Qualitative data is Indonesian Hajj Pilgrims who died in 

2011 (Pilgrims Died 2011) obtained from Hajj Health Center - 

Ministry of Health of the Republic of Indonesia (Puskes Haji –

Kemenkes RI) through the Integrated Computerized Hajj Health 

Information System  (Siskohatkes). 

         2. Qualitative data is the result of in-depth interviews and 

focus group discussions / focused group discussion (FGD) from 

informant filed in accordance with the questions on the sheet in-

depth interview guide and focus group discussion guide to the 

informant. Both were conducted on 12 informant mentioned 

above, which is considered to be representative and have the 

authority as the main duties and functions as well as 

responsibilities as structural and functional officials. 

         3. This study was conducted using a voice recorder (tape 

recorder), image recording device (camera), and records as 

material / documentation research evidence. 

 

2.5 Data Collection Procedures 

         Data collection was conducted in November 2011 until 

March 2012, begins with the retrieval of application data through 

a data request an official letter signed by the Chairman of the 

Doctoral Program in Medical Science Graduate Program of 

Hasanuddin University. Then in the building of Hajj Health 

Center - Ministry of Health Indonesia (Puskeshaji–Kemenkes RI) 

which is primarily a data Siskohatkes institutional internal data, 

as well as in the Republic of Indonesia 's Ministry of Religious 

Affairs (Kemenag RI) in Jakarta. The data have been obtained 

subsequently processed and analyzed in accordance formulation 

of the problem and research objectives. The qualitative data 

obtained after in-depth interviews and focus group discussions 

(FGD), which involves three main or central issue, namely: risk 

factors, potential risks, and risk management. In addition, it was 

supported also by data from other issues that are considered to 

have relevance and urgency, such as: policy / regulation, strategy 

/ system, goals and objectives, and procedural mechanisms of the 

implementation of health programs Indonesian Hajj (PKHI), as 

well as health risk management Hajj (MRKH). 

         Informants were selected based on criteria, namely: know 

and master the issues, engage and handle and/or direct 

experience in the implementation of program implementation 

Indonesian Hajj (PPHI), particularly the Indonesian Hajj health 

programs (PKHI), and can provide information that is expected 

to researchers. The course of the implementation of deep 

interview and focus group discussion expected to take place in a 

cooperative and interactive. It results enabled by optimally 
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synchronized or combined each other to strengthen the data to 

obtain more accurate information, broad, and deep. 

 

2.6 Data Analysis Techniques 

         Quantitative data analysis techniques performed by 

descriptive - analytic and processing through the computerized 

calculation of "manual" or using computation "simple algebraic 

equations", in order to obtain information regarding the 

description of the Jamaah Died in 2011.Technical analysis of the 

qualitative data were analyzed with the following phases: (1) 

transcription, reduction, and editing, (2) analysis the content and 

essence, (3) the analysis of meaning and interpretation, and (4) 

making the conclusion and recommendations (Kusnanto, 2000). 

Furthermore, the analysis of quantitative data with qualitative 

data are combined in a way that is clarity verification, to 

strengthen the findings of the quantitative data analysis. 

 

2.7 Identification of Variables, Operational 

Definitions, Objective criteria, and Scale Measurement 

 

1. Dependent Variable: Death Jamaah. 

         a. Operational definition refers to the extent the loss of vital 

signs that are fixed medically (WHO, 2003).In Indonesian 

pilgrims who died in 2011 (abbreviated: Jamaah Died 2011)  

         b. Objective criteria is each person in the data Pilgrims 

Died 2011. 

         c. Measurement scales: nominal. 

 

2. Independent Variables 

2.1 Age Group. 

         a. Operational definition: is the age group in this study is 

restricted to age 60 years. 

         b. Objective criteria: (1) age group 60 years and over (age > 

60) and the age group under 60 years old (age < 60) 

         c. Measurement scales: nominal. 

 

2.2 Risk Node (Node). 

a. Operational definition: is a node in the form of location 

and place Jamaah doing physical activity (ritual and 

routine activities) or risk potentially prone to health 

problems and even death or illness / death. There were 

seven nodes, namely: six nodes in the region of Labor 

Organizing Committee Hajj and one node not in Daker 

area or are in transit or in a transport vehicle Jamaah. 

 

b. Objective criteria: 

(1)Risk Node 1or Homeland Node (S1) 

(2) Risk Node 2 or Vehicle Node (S2) 

(3) Risk Node3 or Airport in Saudi                                                           

Arabia /Jeddah Node (S3) 

(4) Risk Node 4 or Madinah Node (S4) 

(5) Risk Node 5 or Makkah Node (S5) 

(6) Risk Node 6 or Arafat – Muzdalifah  Node (S6)                                                                        

(7) Risk Node 7 or Mina Node (S7) 

 

c. Measurement scales: nominal. 

 

2.3 Procession of Hajj Period (Period). 

a. Operational definition : is a period in the form of a span 

of time or a certain time during the journey undertaken 

by regular Jamaah / Kloter to perform ritual and routine 

activity, ie the number of days as the average travel time 

of 40 days, divided into 3 (three) period. 

b. Objective criteria : 

          (1)Hajj Procession Period - 1 or Pra-Armina Period (P1), is 

the beginning of a period Pra-Hajj / Embarkation Hajj up to one 

day before Tarwiyah or 7 Dzulhijjah. 

          (2)Hajj Procession Period - 2 or Armina Period (P2), is the 

period of the pilgrimage which began Tarwiyah at the 8
th

 Day 

Dzulhijjah, then when execution ritual standing up to the 

implementation date of hurling Jamarat or 12-13 Dzulhijjah, the 

average travel time 5,5 days; when they are in Arafat – 

Muzdalifah Node (S5) and Mina Node (S7), as well as in Vehicle 

Node (S2): Bus transport. Jamaah. 

          (3)Hajj Procession Period - 3 or Period Pasca-Armina or 

Period Post - Armina (P3), is post hajj period which began on 

completion of hurling Jamarat, ie after leaving Mina Node (S7) 

to be re-Hajj dormitory/Debarkation Hajj. 

        c.  Measurement scales: nominal. 

 

2.4 Jamaah Wave  

a. Operational definition  

          It is a stage or stages in the form of trips Pilgrimage Travel 

Plot (Plot Journey) is undertaken by regular Jamaah and grouped 

in Group Fly (Kloter), ie the number of days as the average travel 

time of 40 days, which is divided into 2 (two) waves. 

 

b. Objective criteria  

           (1) First Wave is the stage or stages of a flow pilgrimage 

Hajj journey, which briefly described as follows: Homeland in 

(Indonesia) - Vehicles (Aircraft) - Holy Land (Saudi Arabia): 

Saudi Arabia Airport / Jeddah - Vehicles (Bus) - Madinah - 

Vehicle (Bus) - Makkah - Vehicle (Bus) - Arafat - Vehicle (Bus) 

- Muzdalifah - Vehicle (Bus) - Mina - Vehicle (Bus) - Makkah - 

Vehicle (Bus) - Jeddah - Vehicles (Aircraft) - Homeland ( 

Indonesia) 

           (2) Second Wave is the stage or stages of a flow 

pilgrimage Hajj journey, which briefly described as follows: 

Homeland (Indonesia) - Vehicles (Aircraft) - Holy Land (Saudi 

Arabia): Saudi Arabia Airport / Jeddah - Vehicles (Bus) - 

Makkah - Vehicle (Bus) - Arafat - Vehicle (Bus) - Muzdalifah - 

Vehicle (Bus) - Mina - Vehicle (Bus) - Makkah - Vehicle (Bus)  

- Madinah - Vehicle (Bus) - Jeddah - Vehicles (Aircraft) - 

Homeland (Indonesia). 

 

c. Measurement scales: nominal. 

2.8 Research Approval  

          Approval recommendation of research conduct issued by 

the Health Research Ethics Committee of Faculty of Medicine, 

Hasanuddin University (No. : 01003/H4.8.5.31/PP36-

KOMETIK/2012). 

 

III. RESULTS AND DISCUSSION 

          In general, the study results of the data obtained 

Indonesian pilgrims who died in 2011 (abbreviated: Pilgrims 

Died, 2011) as many as 531 people (0.26%) of the total 
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Indonesian pilgrims in 2011(abbreviated: Jamaah 2011) as many 

as202 343 people. If the analogy Pilgrims Died 2011, the number 

of the number of passenger transport air craft Jemaah 2011, it is 

relatively equal to 1(one) group of  fly (Kloter). 
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Table 1. Distribution of dead hajj jamaah by Sex in 2011 

 

Sex n % 

Male  347 persons (65,3%) 

Female  184 persons (34,7%) 

Total 531 persons (100%) 

The number  of Jamaah Died in 2011 by sex, are: Men more than women, that is 347 people (65.3%). 

 

 

Table 2. Distribution of dead hajj jamaah by age group in 2011 

 

        The number of Jamaah Died in 2011by Age 

Group, were: age >60morethan the age <60, ie, 385 

people (72.5%). If the data in the two tables are 

combined, it will look like the following. 

 

 

Table 3. Distribution of dead hajj jamaah by sex and age  group in 2011 

 

Age group N % 

>60 year  385 persons (72,5%) 

<60 year  146 persons (27,5%) 

Total 531 persons (100%) 

 

         It is concluded that the number of Jamaah Died 

2011 by Sex and Age Group, are: Men > 60 more 

than the Male Age < 60 (67.8%) and women < 60 

more than the Female Age > 60 (41.1 %).  

         Then, the data shown in the results of research 

on the Pilgrims Died in 2011  according to Risk Node 

(abbreviated : Node) as follows. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sex 
Age group  

age >60  age <60 

Male  261 persons (67,8%) 86  persons (58,9%) 

Female  124  persons (32,2%) 60  persons (41,1%) 

Total 385  persons (100%) 146  persons (100%) 
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Table 4. Distribution of dead hajj jamaah by node in 2011 

 

 

         It can be concluded that the number of Jamaah 

Deceased 2011 according node, is: Makkah Node(S5) 

more than the other nodes, ie, 373 people (70.2%), 

followed by Madinah Node (S4) as many as 65 people 

(12.2%); later: These nodes Saudi Arabia / Jeddah 

(S3) as many as 29 people (5.5%), Mina Node (S7) as 

many as 26 people (4.9%), and Homeland Node (S1) 

as many as 22 people (4.1% ).Next, research the data 

displayed on the Jamaah Deceased 2011 according to 

the Hajj Procession Period (abbreviated: Period). 

 

 

Table 5. Distribution of dead hajj jamaah by period in2011 

 

Period n  % 

Pre-Armina(P1) 122 (23,0%) 

Armina(P2) 74 (13,9%) 

Post-Armina(P3) 335 (63,1%) 

Total 531 (100%) 

 

         The number of Jamaah Deceased in 2011 

according to period, are: Post-Armina Period (P3) 

more than any other periods  ie, 335 people ( 63.1%),  

followed by Pre-Armina Period (P1) as many as 122 

people (23.0 %)  and Armina Period (P2) as many 

as74 people (13.9%). When the two tables of data are 

combined, it will look like this. 

 

 

 

 

 

 

 

 

 

Node  n  % 

Homeland (Indonesia)(S1) 22 persons (4,1%) 

Vehicle (S2) 10 persons (1,9%) 

Arab Saudi/Jeddah (S3) 29 persons (5,5%) 

Madinah (S4) 65 persons (12,2%) 

Makkah (S5)        373 persons (70,2%) 

Arafah – Muzdalifah (S6)   6 persons (1,1%) 

Mina (S7) 26 persons (4,9%) 

Total 531 persons (100%) 
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Table 6. Distribution of dead hajj jamaah by period and node in 2011 

 

 

Node 

Period 

Pre-Armina(P1) Armina(P2) Post-Armina(P3) 

N % n % n % 

Homeland  (Indonesia) (S1) 10 persons  (8,2%) 0 person (0%) 12 persons (3,6%) 

Vehicle (S2) 0 person  (0%) 3 persons (4,1%) 7  persons (2,1%) 

Arab Saudi/Jeddah (S3) 5 persons  (4,1%) 0 person (0%) 24 persons (7,2%) 

Madinah (S4) 25 persons  (20,5%) 0 person (0%) 40 persons (11,9%) 

Makkah (S5) 82 persons  (67,2%) 39 persons (52,7%) 252 persons (75,2%) 

Arafah – Muzdalifah (S6) 0 person  (0%) 6 persons (8,1%) 0 person (0%) 

Mina (S7) 0 person  (0%) 26 persons (35,1%) 0 person (0%) 

Total 122 persons  (100%) 74 persons (100%) 335 persons (100%) 

 

         It can be seen that the number of Jamaah 

Deceased 2011 according to period, are: Period and 

the Post-Armina Makkah Node (P3-S5) more than the 

period and other nodes, ie, 252 of 335 men (75.2%). 

Furthermore, it is shown on the hajj Jamaah Deceased 

2011 according to the Jamaah Wave . on the 

following table  

 

 

Table 7. Distribution of dead hajj jamaah by waves in 2011 

 

 

Jamaah Wave n  % 

First (G1)  286 persons (53,9%) 

  Second (G2) 245 persons (46,1%) 

Total 531 persons (100%) 

         It can be concluded that the number of Jamaah 

Deceased 2011 according to Wave, are: First Wave 

(G1) more than the Second Wave (G2),  ie, 286 

people (53%).  

         Then, when the data in the table above three 

combined, the Pilgrims Died 2011 according Waves, 

Period, and the Node, it will look as follows.  
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Table 8.  Distribution  of  dead  hajj  jamaah  by  wave,  period and  node  in 2011. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         Result on table shows that the amount of Jamaah Died 2011 

according to the Waves, Period, and the Node, is: The Second 

Wave, Post-Period Armina, and Makkah Node (G2-P3-S5) more 

than the Waves, Period, and other nodes, ie, 131 of 178 people 

(73.6%). After all the research data presented in quantitative, the 

data then shown the results in a qualitative study of the central 

issues of this research problem as revealed below. Some 

informants gave explanations in line with experience and 

observations as Officer Hajj Indonesia mainly officers kloter / 

TKHI that directly interact and communicate with the Jamaah,  

which should only be limited in Charge and responsible for the 

Pilgrims of the accompanied  fly group (Kloter), but in reality, 

sometimes should and required to provide services and medical 

aid to Pilgrims and actions of other Kloter. 

 

IV. CONCLUSION 

         The amount of the Jamaah who died in 2011 according to 

the Wave, Period, and Node, is concluded as follow: The Second 

Wave, Post –Period Armina, and Makkah Node (G2-P3-S5) was 

higher than the Waves, Period, and other Nodes, ie, 131 of 178 

people (73.6 %). After all research data collected, we can 

conclude the amount of Jamaah Died in 2011 According Waves, 

Period, and the Node: The Second Wave, Post-Period Armina, 

and Node Makkah (G2 - P3 - S5) was higher than the other 

Waves , Period, and nodes with131 of 178 people (73.6%), 

respectively. 

         Result in a qualitative study relate to the central issues of 

this research revealed that some informants gave explanations in 

line with experience and observations as Officer Hajj Indonesia 

(PHI) mainly officers kloter / TKHI that directly interact and 

communicate with the Jamaah, roommates should only be 

limited in charge and responsible for the Pilgrims of the 

roommate fleet, but in reality, they should sometimes required to 

provide services and medical aid to the Pilgrims and actions of 

other groups.  

         Then, in the city of Makkah pilgrim-mage season 

potentially very high risk of death. Internal risk factors be 

accompanied by lethargy, exhausted body weight, and mental 

stress, including culture shock assumed to play a role in the 

deaths, especially Jamaah in Makkah Node, while the other 

internal factor influence was the bad for health the congregation, 

and also exacer-bated by conditions of exposure to external risk 

factors (FRE).This is proved by the results of data analysis 

Jamaah Died 2011, number of deaths in Makkah Node (S5) is 

much higher than other nodes (70.2 %). 

         Post-hajj period or Post-Armina Period potentially high risk 

of mortality. Internal risk factors such as lethargy, exhausted 

body weight, and mental stress, including the culture shock is 

assumed to play a role in the death of the Jamaah-Armina. Post 

this period, while others was polluted air influences as bad for 

health congregation, and also exacerbated by conditions of 

exposure to external risk factors. 

         This is proved by the results of the data analysis Jamaah 

Died 2011, namely: the number of deaths in the Post-Armina 

Period far higher more than the period of Pre- Armina (63.1 %), 

 

Node 

 Period 

Pra-Armina (P1) Armina (P2) Pasca-Armina (P3) 

First (G1) Second   (G2) First    (G1) Second (G2) First    (G1) Second (G2) 

Home (Indonesia) (S1) 4 (4,6%) 6 (17,1%) 0 (0%) 0 (0%) 9 (5,7%) 3 (1,7%) 

Vehicle (S2) 0 (0%) 0 (0%) 2 (4,8%) 1 (3,1%) 5 (3,2%) 2 (1,1%) 

Airport in Saudi Arabia 

/Jeddah (S3) 
1 (1,1%) 4 (11,4%) 0 (0%) 0 (0%) 15 (9,6%) 9 (5,1%) 

Madinah (S4) 24 (27,6%) 1 (2,9%) 0 (0%) 0 (0%) 7 (4,5%) 33 (18,5%) 

Makkah (S5) 58 (66,7%) 24 (68,6%) 22 (52,4%) 17 (53,1%) 121 (77,1%) 131 (73,6%) 

Arafah – Muzdalifah 

(S6) 
0 (0%) 0 (0%) 4 (9,5%) 2 (6,2%) 0 (0%) 0 (0%) 

Mina (S7) 0 (0%) 0 (0%) 14 (33,3%) 12 (37,5%) 0 (0%) 0 (0%) 

Total 87 (100%) 35 (100%) 42 (100%) 32 (100%) 157 (100%) 178 (100%) 
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with in Makkah Node (S5) 3 times as much and in the Madinah 

Node (S4) 1.6 times more than in the other node. 

         Pilgrims in first and second waves have potential risk of 

death which is almost comparable. Internal risk factors be 

accompanied by lethargy, exhausted body weight, and mental 

stress, including the culture shock is assumed to play a role in the 

death of the second wave of the Pilgrims. The analysis of the 

Jamaah Died 2011, namely: The Second Wave Jamaah mortality 

was slightly higher than the First Wave (3.05 ‰ : 2.34 ‰). 

 

ACKNOWLEDGEMENT 

         Authors highly appreciate and would like to thank the 

Pusdatin– Kemenkes RI who have given a very kind cooperation 

during the research commencement. Hence, we thank to 

Puskeshaji–Kemenkes RI  for their assistance during data 

collection. Appreciation also goes to the Medical Faculty 

Hasanuddin University, Makassar that has issued the ethical 

clearance support within this research. 

 

REFERENCES 

[1] Achmadi, UF. 2005. Manajemen Penyakit Berbasis Wilayah. Penerbit Buku 
Kompas, Jakarta. 

[2] Achmadi, UF. 2010. Manajemen Risiko Kesehatan Hajj. Modul Pelatihan 
Kesehatan Hajj bagi Petugas Hajj. Jakarta. 

[3] Achmadi, UF. 2012. Manajemen Penyakit Berbasis Wilayah. Edisi Revisi. 
PT RajaGrafindo Persada, Jakarta. 

[4] Ahmed, Qanta A.; Arabi, Yaseen M.; Memish, Ziad A. 2006. Health risks at 
the Hajj (online) The Lancet Volume 367, Issue 9515, 25–31 March 2006, 
Pages 1008–1015 (http://www.sciencedirect.com/science/ 
article/pii/S0140673606684298, diakses 1 Mei 2013) 

[5] Al-Asmary, Saeed et al. 2007. Acute Respiratory Tract Infections among 
Hajj Medical Mission Personnel, Saudi Arabia  (online) International 
Journal of Infectious Diseases (2007) 11, 268—272  

[6] Departemen Kesehatan RI. 1999. Undang-Undang Nomor 23 Tahun 1998 
tentang Kesehatan. Jakarta 

[7] Departemen Kesehatan RI. 2000. Instruksi Dirjen PPM & PLP NO. 
HK.00.06.5.233 tentang Petunjuk Pelaksanaan Pemeriksaan dan Pembinaan 
Kesehatan Calon Hajj, Edisi IX. Jakarta. 

[8] Departemen Kesehatan RI. 2002. Keputusan Menteri Kesehatan Republik 
Indonesia Nomor 1394 /MENKES/SK/XI/2002 tentang Pedoman 
Penyelenggaraan Kesehatan  Hajj Indonesia. Jakarta. 

[9] Dirjen PP & PL Depkes RI. 2005. The International Classification Disease 
– Tenth Revision (ICD – X). Jakarta 

[10] Ibrahim, Nahla K.R. 2008. Epidemiological Pattern of Diseases and Risk 
Behaviors of Pilgrims Attending Mina Hospitals, Hajj 1427 H (2007 G) 
(online) Journal Egypt Public Health Association, 83: 15-33 
(http://www.epha.eg.net/pdf/n1-2-2008/2-Epidemiological_profile_ 
final.pdf, diakses 13 April 2013) 

[11] Kementerian Kesehatan RI. 2010. Pelatihan Petugas Kesehatan Jamaah 
Hajj. Badan Pengembangan dan Pemberdayaan Sumber Daya Kesehatan, 
Jakarta 

[12] Kementerian Kesehatan RI. 2011. Pedoman Teknis Pembinaan Kesehat-an 
Jemaah Hajj. Jakarta.  

[13] Kementerian Kesehatan RI. 2011. Pedoman Teknis Pemerilksaan Kesehatan 
Jemaah Hajj. Sekretariat Jenderal, Jakarta 

[14] Kementerian Kesehatan RI. 2011. Profil Kesehatan Hajj Indonesia Tahun 
2011. Pusat Data & Informasi (Pusdatin). Jakarta  

[15] Khan, Nasim A. et al. 2006. Pattern of Medical Diseases and Determinants 
of Prognosis of Hospitalization during 2005 Muslim Pilgrimage (Hajj) in a 
Tertiary Care Hospital – A Prospective Cohort Study  (online) Saudi 
Medical Journal 2006; Vol. 27 (9): 1373-1380  

(http://ipac.kacst.edu.sa/eDoc/2006/159563_1.pdf, diakses 1 Mei 2013) 

[16] Kusnanto, H. 2000. Metode Kualitatif dan Riset Kesehatan, Aditya Media. 
Yogyakarta.  

[17] Murti, B.1997. Prinsip dan Metode Riset Epidemiologi. Yogyakarta: UGM 
Press. 

[18] Noor, N.N. 2002. Epidemiologi. Lembaga Penerbitan Universitas 
Hasanuddin, Makassar. 

[19] Notoatmodjo, S. 2005. Metodologi Penelitian Kesehatan. Jakarta: Rineka 
Cipta. 

[20] Pane, M. 2007. Determinan Kematian Jemaah Haji di Atas Usia 40 Tahun 
Tahun 1427H, Disertasi, Fakultas Kesehatan Masyarakat Universitas 
Indonesia. Jakarta. 

[21] Puskeshaji (Pusat Kesehatan Haji). 2011. Pedoman Manasik Kesehatan 
Hajj, Jakarta.  

[22] Sudjatmoko, A. 2006. Hubungan Antara Kegiatan Hajj Kloter 92 Surabaya 
dengan Kejadian Depresi di Makkah – Madinah, 2004. Jurnal Kedokteran 
Indonesia Medika. No. 05 Tahun XXXII, Mei 2006. 

[23] WHO (Worl Health Organization). 2003. Diet, Nutrition and Prevention  
Diseases. Geneva.   

[24] ZA Memish. 2010. The Hajj: Communicable and Non-communicable 
Health Hazards and Current Guidance for Pilgrims  (online) Euro 
Surveillance, 15(39):pii=19671 (http://eurosurveillance.org/images/ 
dynamic/EE/V15N39/art19671.pdf, diakses 13 April 2013) 

 

AUTHORS 

First Author – Herry Darsim Gaffar;  Postgradute Program, 

Medical Faculty, Hasanuddin University, Makassar, Indonesia 

Second Author – Umar Fahmi Achmadi;  Professor of Faculty 

of Public Health, Indonesia University, Jakarta, Indonesia 

Third Author – Medical Faculty, Hasanuddin University, 

Makassar Indonesia 

Fourth Author – Medical Faculty, Hasanuddin University, 

Makassar Indonesia 

 

Correspondence Author – Herry Darsim Gaffar         

 Email address: herry_darsim@yahoo.com 

 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      101 

ISSN 2250-3153  

www.ijsrp.org 

Fuzzy Multiple Domination 

G.Nirmala
1
, M.Sheela

2
 

 
1Associate Prof. PG and Research Department of Mathematics, K.N.G.A.College (Women),  Autonomous, Thanjavur, Thanjavur District., 

Tamilnadu, India. 
 2Research Scholar, Manonmaniyam Sundharanar University, Thirunelveli, Tamilnadu, India. 

 

Abstract- The fuzzy domination number


(G) of the fuzzy graph 

G is the minimum cardinality taken over all fuzzy minimal 

dominating set of G. The minimum cardinality of a  fuzzy k-

dominating set is called the fuzzy k-dominating number k (G) 

.The maximum incident degree of a fuzzy graph is  (G).In this 

paper we prove some theorems that relate the parameters 


(G), k (G),  (G). 

 

Index Terms- Fuzzy  graph, fuzzy dominating set, fuzzy k-

dominating set, fuzzy k-domination number. 

 

I. INTRODUCTION 

he study of dominating sets in graphs was begun by ore and 

berge, the domination number is introduced by cockayne and 

Hedetniemi. Rosenfeld introduced the notion of fuzzy graph and 

several fuzzy analogs of graph theoretic concepts such as paths, 

cycles and connectedness. A  Somasundram and S. 

Somasundram discussed domination in fuzzy graph. They 

defined domination using effective edges in fuzzy graph. Nagoor 

Gani and Chandrasekaran discussed domination in fuzzy graph 

using strong arc. we also discuss the domination number of the 

fuzzy digraph ,  fuzzy k-dominating set,fuzzy k-domination 

number,fuzzy multiple domination 

 

Preliminaries1.1: 

 

 A fuzzy subset of a nonempty set V is a mapping 

σ: V → [0,1]  

 A fuzzy relation on V is a fuzzy subset of V × V. 

 A fuzzy graph G = (σ , μ) is a pair of function σ: 

V→[0,1]   and             μ :V×V→[0,1] where μ(u, 

v )≤σ(u)Λ σ(v) for u ,v є V. 

 The  underlying  crisp  graph  of G = (σ , μ)  is  

denoted  by    G*=(V,E)                       where 

V={u є V :σ(u)>0}and E={(u , v) є V × V : (u ,v 

)>0}. 

 The order p and size q of the fuzzy graph G = (σ , 

μ ) are defined by 

                                    p=  ∑σ(v) and q=  ∑μ ( u ,v ) . 

                                         v є V      (u, v)є E 

 Let G be a fuzzy graph on V and S⊆V, then the 

fuzzy cardinality of S is defined to be    ∑σ(v).     

                               v є S                                                                                              

 The  strength  of  the  connectedness between two 

vertices u , v in a fuzzy graph G is     μ
∞
(u , 

v)=sup{μ 
k
(u ,v):k=1,2,3…..},                                                                                   

where μ 
k
(u ,v)=sup{μ(u,u1)Λ μ(u1,u2)………Λ 

μ(uk-1,v)}. 

 An arc (u, v) is said to be a strong arc or strong 

edge, if μ (u, v) ≥ μ 
∞ 

( u ,v) and the vertex 

v is said to be a strong 

neighbor of u. 

  vertex u is said to be isolated if μ (u , v)=0 for all 

u ≠ v. 

 In a fuzzy graph, every arc is a strong arc then 

the graph is called strong arc fuzzy graph. 

 A path in which every arc is a strong arc then the 

path is called strong path and the path contains n 

strong arcs is denoted by pn  . 

 Let  u be  a vertex in a fuzzy graph G then  

N(u)={v: (u , v) is a strong arc} is called 

neighborhood of u and  N[u]=N(u)U{u} is called 

closed neighborhood of u. 

 

 
 

Strong arc fuzzy graph 

 

II. FUZZY MULTIPLE DOMINATION 

Definition2.1 

         G=(σ,µ) be a fuzzy graph. A subset D of V is said to be 

fuzzy dominating set of G if for every vV-D, there exists uD 

such that (u,v) is a strong arc. 

 

Definition2.2 

         A fuzzy dominating set D of a fuzzy graph G is called 

fuzzy minimal dominating set of G , if for every vertex vD,D-

{v} is not a  fuzzy dominating set. 

 

Definition2.3 

         The  fuzzy domination number 


(G) is the minimum 

cardinality taken over all  fuzzy minimal dominating sets  of G .It 

is also defined by fuzzy γ set of a fuzzy graph G. 

T  
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Definition2.4 

         G= (σ,µ) be a fuzzy graph . And   let D be a subset of V. A 

vertex vV-D is said to be  fuzzy k-dominated if it is dominated 

by at least k vertices in D. that is |N (v)  D| k. 

 

Definition2.5 

         In a fuzzy graph G every vertex in V-D is fuzzy k- 

dominated ,then D is called a fuzzy k-dominating set. 

 

Definition2.6 

         The minimum cardinality of a fuzzy k-dominating set is 

called the fuzzy k-domination number k (G). 

 

Definition2.7 

         The fuzzy k-domination number of a fuzzy graph G and the 

fuzzy domination of a fuzzy  graph  G are equal when k=1 that is 

if k=1 thenγ1(G)=γ(G). 

 

 
 

Definition2.8 

         G= (σ,µ) be a fuzzy graph . And   let D be a subset of V. 

also for1 ≤j≤k,if D is a fuzzy k-dominating set ,it is also a fuzzy 

j-dominating set and then γj(G)≤γk(G). 

 

Definition2.9 

         A fuzzy dominating set  D of a fuzzy graph G is called 

multiple dominating set of G if for each vertex in V-D   be 

dominated by multiple(more than one vertex) vertices in D. 

 

Definition2.10 

         G= (σ,µ) be a fuzzy graph. The incident degree of a fuzzy 

graph is defined as number of incident arcs on a vertex vi . It is 

denoted as d(vi). 

 

         The maximum incident degree of a fuzzy graph G is 

defined by  (G)=  {d(G):vV} 

 

Theorem2.1 

         If D is a   fuzzy γ set of a of a fuzzy graph G, then at least 

one vertex in V-D is not   dominated by multiple vertices. 

 

Proof: 

 
         Let D be a fuzzy minimum dominating set in G and assume 

that every vertex in V-D is dominated by multiple vertices .Let 

uV-D and let v and w be two vertices in D which dominate u. 

It   follows   from our assumption that every vertex in V-D is 

dominated by at least one vertex  in  D-{v,w}.Therefore, the set 

=D-{v,w} {u} is fuzzy dominating set. But since| |<|D|, 

contradict the assumption that D is a fuzzy minimum dominating 

set. 

 

Theorem2.2 

If G is a fuzzy graph with (G)≥k≥2, then k (G)≥γ(G)+k-2.  

 

Proof: 

         Let D be a fuzzy minimum  k-dominating set in G, let 

uV-D and let v1,v2,v3,……vk  be distinct vertices in D  which 

dominate u .and (G)≥k≥2, we know that V-D=


because there 

is always a  fuzzy k-dominating set, each vertex in V-D is 

dominated by at least one vertex in D-{ v2,v3,……vk }. 

         Therefore u dominates each vertex in{ v2,v3,……vk },   we    

know that the set =D-{ v2,v3,……vk } {u}is a fuzzy 

dominating set in G. Therefore γ(G)≤ |= k (G)-(k-1)+1= k 

(G)-k+2. 

Theorem2.3   For any fuzzy graph G, k (G)≥kn ∕ ( (G)+k). 

Proof:           

         Let D be a fuzzy minimum k-dominating set and let t 

denote the number of arcs between D and V-D. since the degree 

of each vertex in D is at most ,t≤ k (G). But since each 

vertex in V-D is adjacent with at least k vertices in D, we know  

t≥k(n- k (G)).combining these two inequalities produces k 

(G)≥kn ∕ ( (G)+k).                                       

 

III. CONCLUSION 

         In this paper  we define the concepts of fuzzy k-dominating 

set,  fuzzy k-domination number .Next we introduce the fuzzy 

multiple domination  and  further we proved the theorems based 

on fuzzy domination  number and  fuzzy k-domination number of 

a fuzzy graph. 
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ABSTRACT- In this paper we are finding knowledge about the 

Different strategies of optimization used in Indian Manufacturing 

Companies. Most Indian companies in  the manufacturing 

functions have been running hard for the past decade to stay 

competitive and cut costs. They have extended their 

manufacturing and supply operations to low-cost sources 

globally, embraced innovations in automation and cost 

management, leaned out operations without sacrificing quality, 

and made significant inroads to serving customers in emerging 

markets. 

 

I.  INTRODUCTION 

 

The world in which manufacturers compete today continues to 

grow more complex. It may be a truism, but customers do have 

ever-increasing expectations of performance and in today’s tough 

competitive market environment, those expectations get moved 

higher at a quicker pace. The pressure placed on the 

manufacturing function demands flexibility and speed along with 

an ability to supply unique, customer specific products or 

variations. A major survey conducted by Accenture among 287 

manufacturing companies identified that, in order to compete 

effectively, manufacturers need to rebalance their existing supply 

footprint to better match with demand location. The majority of 

respondents (61 percent) reported that they are currently 

considering shifting their manufacturing operations closer to 

customers to provide better service and to enable accelerated 

growth. Companies are beginning to realize that having off 

shored much of their manufacturing and supply operations away 

from their demand locations, they hurt their ability to meet their 

customers’ expectations across a wide spectrum of areas, such as 

being able to rapidly meet increasing customer desires for unique 

products, continuing to maintain rapid delivery/response times, 

as well as maintaining low inventories and competitive total 

costs. 

 A number of companies have also found that managing supply 

operations that are separated far from where demand occurs has 

weakened their overall operational planning, forecasting and 

general flexibility, while in some cases also driving up costs with 

the need for complex network management. In some cases, this 

situation has limited the companies’ competitive advantage, 

causing limitations on growth and revenue. For example, nearly 

half  

(49 percent) of respondents reported facing issues with cycle or 

delivery time, and 46 percent have experienced  product quality 

concerns as a result of off shored manufacturing and supply 

operations (see Figure 1). 
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Figure 1. The issues Indian manufacturers face from off shored 

manufacturing and supply operations. 

 

Index Term : Introduce Different strategies of optimization used 

in Indian Manufacturing Companies, Change, Customer , 

strategies, Challenge, solutions. 

II 

Changes in the manufacturing environment 

Moreover, manufacturers are beginning to recognize that many 

of the factors they previously based their off shoring 

manufacturing and supply decisions on most heavily, such as 

component price and transportation costs, have  dramatically 

increased over the last few years—and those seemingly initial 

cost savings are no longer so big. They are, in fact, diminishing 

as transportation, commodity costs and in-country labor rates rise 

and exchange rates change. 

Manufacturers have been dealing with greater volatility in many 

different variables, from energy and material input prices to 

political instability (see Figure 2). 

 
 

 

 

 

 

 

 

 

Figure 2. Variables experiencing the greatest percentage price 

increase for manufacturers from 2010 to 2012. 

 

These cost pressure issues are arising at a time when customer 

requirements for agility, speed and capability are 

becoming more challenging. Often the nature of managing a 

network that is not balanced (regional supply that is physically 

separated from regional demand) is that it hinders the ability of 

the organization to deliver on the very customer expectations that 

drive growth. 

In addition, manufacturers have been hindered in their ability to 

more fully integrate with their customers’ operations to help 

provide unique solutions to the market. Being integrated with 

customer operations is not a new trend. Many industries have for 

years co-located their operations around their key customers’ 

factories; automotive and some aerospace and defense 

contractors, for example, have been doing this for years. In some 

cases, these firms have even co-located on their customers’ shop 

floors—in-plant operations—for the ultimate in getting close to 

their customers. Manufacturers are now seeking to become more 

agile in a more specialized world. This goal will demand much 

faster response times and better integration—all in an 

environment where uncertainty is increasing on what is needed 

when, thus creating the quiet trend of manufacturers moving 

closer to their customers. 

 

III 

Moving closer to the customer 

The results of the study indicated that respondents acknowledged 

that in order to compete effectively they need to rebalance their 

existing supply footprint. It is becoming increasingly clear that 

the physical location of supply and manufacturing operations can 

have a significant 

impact on overall competitiveness. Getting closer to the customer 

allows for improved flexibility to respond to uncertain demand 

and unknown customer requests in an agile way with fast 

delivery times while maintaining high quality and optimized 

costs. The ability to do this may not always be the lowest-cost 

approach, but other value drivers that the customer may require, 

such as also having the ability to supply customized product or 

customer-specific SKUs in a timely fashion may be more 

important. The study’s findings reveal the beginning of a trend 

reversal that, over the past decade, found companies relocating 

their manufacturing and supply operations to lower-cost areas 

only to re-import those goods to meet regional, demand 

requirements. A shift to onshore or nearshore (production of 

local demand in nearby low-cost countries, e.g., Mexico for the 

United States, Eastern Europe for Western Europe) 

manufacturing operations appears to be here to stay as 

manufacturers look for the next level of competitive advantage. 

More than half (59 percent) of respondents also stated they 

intend to pursue new supplier options, whether near or abroad, 

and 54 percent of companies plan to improve existing supply 

networks in light of changing costs and competitive issues (see 

Figure 3). An additional 37 percent of respondents said they were 

shifting their networks to better align with the customer base and 

the real sources of demand. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Key actions companies have taken or plan to take with 

regard to their manufacturing supplier base in light of changing 

costs and competitive issues. 
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IV 

 Winning manufacturing attributes for the Use of Optimization 

strategies  

 

 

A) Customer priorities • Customize products (and ancillary 

services) to serve customer’s unique, specific needs and 

priorities—both spoken and implicit. • Differentiate by 

integrating the product with a compelling customer experience. 

B) Globally local operations • Design the network footprint 

according to total “landed” value chain costs and customer 

service needs.  

• Balance regional demand with regional supply. 

• Learn to migrate modular components of the operation 

to the next new low-cost, appropriate-quality country or 

countries. 

• Ensure that the global network has excellent visibility and high 

service levels. 

C) Supply network flexibility  

• Adopt differentiated models and processes to support 

increasingly diverse channel and customer needs. 

• Shift fixed costs to variable costs in order to accommodate 

market changes. 

D) Agility on the shop floor and beyond • Use reliable, efficient 

equipment that is highly configurable and easily transportable. 

• Leverage advanced analytical capabilities to build predictive 

business knowledge. 

• Determine and obtain the right mix of skills and resources. 

E) Sustainability and partnering for scarce resources 

• Give customers visibility into the complete product life cycle, 

from design through disposal. 

• Learn to negotiate and “partner” with governments and 

regulators in nations that control key materials and commodities. 

V 

 Challenge  

 

Despite the desire to rebalance, it is readily acknowledged that 

rebalancing manufacturing and supply networks is not an easy 

undertaking. It is a challenging proposition—one 

that will take years, and require extensive planning, engineering 

and execution. For nearly half of the survey respondents, 

workforce availability, production skills and transportation costs 

were cited as the main obstacles hampering companies from 

rebalancing production. Other major well-known hurdles include 

access to the appropriate supply base, access to capital to 

restructure the network and government policies on such things 

as taxes, incentives, employment law, legal protection and 

content requirements. 

 

VI 

Finding solutions 

Companies recognize they need new capabilities to address the 

rebalancing of their manufacturing and supply network. A large 

majority of respondents (61 percent) said 

the ability to conduct a total cost analysis properly is one of the 

leading capabilities they most need to address in order to 

rebalance their manufacturing and supply network (see Figure 4). 

The global manufacturing landscape has become extraordinarily 

complex, and companies face many more challenges than they 

did just a few years ago. Dramatic shifts in relative costs, market 

volatility and dynamic changes in customer demand patterns 

have all contributed to the need for companies to step back and 

reevaluate 

 how they can be agile and can best meet the extraordinary and 

growing demands of their customers. How they assess more 

closely the matching of supply location with demand 

location by onshoring or nearshoring manufacturing and supply 

operations is a key strategy in enabling overall competitive 

advantage, and ultimately, achieving high performance. 

manufacturing and supply networks. 

 

 
 

Figure 4. Capabilities companies believe are most needed to 

rebalance manufacturing and supply networks. 

 

VII 

Conclusion  

To analyze the structure of manufacturing sector at the national 

level, then our analysis has clearly indicated that the rise in 

industrial output is accountable to substitution of capital for 

labour in almost all states. In the pre-globalization period the 

industries experienced increasing returns to scale. Globalization 

has given way to diminishing returns to scale. Along with a rise 

in industrial output, globalization has possibly led to a decline in 

regional disparities in terms of population-deflated indices of 

employment of manpower and capital, and the resultant output. 
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Abstract- The purpose of the present study was to study the 

effect of selected asanas on the flexibility of wicket keepers in 

Cricket. A total No. of 30 wicket keepers, ages ranging between 

21 to 30 years were randomly selected to act as subject for the 

study. Sit and Reach test was conducted to measure the 

flexibility. The asanas were considered as independent variables: 

Sarvangasana, Matyaasana, Pawanmuktasana, Bhujangasana, 

Shalbhasana, Dhanuerasana,, Ardhmatsendrasana, 

Pashchimatanasana, Vajrasana, Ustmasana, Katichakrasana, 

Padmasana, and Savasana, and on the other hand Flexibility was 

considered as the dependent variable. Sit and Reach box was 

used to measure the flexibility of lower hamstring and lower 

back muscle. The training was designed for nine weeks on 

alternate days and the duration of one day program had 45 

minutes. The data was collected before the training program, 

after two weeks, four weeks, on the sixth week, and finally on 

the eighth week of training program. The data was collected and 

the same was analyzed by computing the descriptive statistics, 

whereas to assess the significant effect of training program on 

flexibility repeated measure ANOVA was computed, the level of 

significance was set at 0.05 level. The results reveals that there 

was a significant difference wicket keepers in pre and post test as 

the mean and standard deviation value of the pre test was 32.43 

and 7.31 respectively, whereas the mean and standard deviation 

values of the post test1, post test2, post test3 and post4 were 

found to be 34.30 and 7.51, 35.60 and 6.95, 36.50 and 6.84 and 

38.53 and 7.50 respectively. The values of Repeated Measure 

One Way ANOVA shows that the F value of assumed Sphericity 

was found to be 27.62 against the tabulated value of 2.44 which 

was significant at 0.05 level. The finding of the present study has 

strongly indicated that asana training has improved the flexibility 

of the wicket keepers in cricket. Hence the hypothesis previously 

said that asana training will improve flexibility of Cricket players 

is accepted. 

 

Index Terms- Asanas, Flexibility, wicket keeper. 

 

I. INTRODUCTION 

oday’s life is full of stress and strain of tension and nervous 

irritability of hungry and excitement if anyone put into 

practice a few of the elementary principle of yoga he will be far 

better equipped to cope with his complex existence. 

The term yoga comes from the words Sanskrit word ‘yuj’ which 

means to joint yoke together to unify and to unite as one yoga 

has existed from the ancient times but was integrated and 

simplified by patanjali in the fifth A.D century. With the help of 

yogic exercises we will increase the flexibility or elasticity of our 

body and make the body more active and supple. The greater the 

concentration will be the greater the advantage to the body and 

mind. Increase the practice body will become more and more 

elastic and flexible day by day ¹. 

        Swami Sivanand (1987-1963) point out that after doing 

yogic exercise human body is more powerful as the human 

‘AURA’ is more. And they found that human ‘AURA’ is clearer 

and gain flexibility after yogic exercise or activities. In modern 

civilization the asana is generally practiced in the form of 

exercise .Through the practice of asana, one can achieve organic 

and functional promotion of health fitness (Vinekar 1975) 

Asana means a posture or stance it has three classes of asana 

cultural meditative and relaxative asana .Asana has certain 

special pattern of posture that stabilized the mind and body. 

Flexibility can be defined as the ability to execute movement 

with greater amplitude or range. 

 

II. FLEXIBILITY IN CRICKET 

        Flexibility refers to the ability to move a joint and the 

surrounding muscles through a full range of motion. Flexibility is 

critical in Cricket because of the joint stress associated with 

dynamic multi-joint movements like Wicket Keeping, batting 

and bowling. Lack of range of movement can lead to injury and a 

reduction in speed, agility, strength and endurance potential. It 

can also limit your individual cricket skills. 

        Certain approaches to stretching will dictate the outcome - if 

you wish to increase your range of movement on a permanent 

basis, you need to include regular sessions in your program. The 

main principle during this session is that you must hold each 

stretch for a long period of time and during a dedicated session 

i.e. not as a pre-workout stretch. Conversely, if you are preparing 

for a game or training session, your approach is elastic 

elongation - these stretches promote temporary muscle 

lengthening and should be held for less time i.e. 10 seconds, so 

that the muscle does not become too loose before training, which 

is a hazard.  

 

III. OBJECTIVES AND HYPOTHESIS 

        The objective of the study was to assess the effect of 

selected asana training on the flexibility of the wicket keepers in 

cricket. Further it was hypothesized that there would be a 

significant effect of asana training program on the flexibility of 

the cricket players. 

 

T  
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IV. PROCEDURE AND METHODOLOGY 

        A total No. of 30 wicket keepers from cricket, with age 

ranging between 21 to 30 years of age, with Ranji Trophy as 

minimum level of participation were randomly selected to act as 

subject for the study. The scholar selected the flexibility as a 

dependant variable. Sit and Reach test was conducted to measure 

the flexibility. The asana were considered as independent 

variables. Sit and Reach box was used to measure the flexibility 

of lower hamstring and lower back muscle. The training was 

designed for nine weeks on alternate days and the duration of one 

day program had 45 minutes. The data was collected before the 

training program, after two weeks, four weeks, on the sixth week, 

and finally on the eighth week of training program. The data was 

collected and the same was analyzed by computing the 

descriptive statistics, whereas to assess the significant effect of 

training program on flexibility repeated measure ANOVA was 

computed the level of significance was set at 0.05 level. 

 

V. RESULTS AND DISCUSSIONS 

        The appropriate statistical techniques were employed and 

the results pertaining have been presented in the following tables: 

 

Table-1: Descriptive Statistics of Pre test and Post tests on Sit 

& Reach Test. 

 

 Mean Std. Deviation N 

pretest 32.43 7.305 30 

post1 34.30 7.507 30 

post2 35.60 6.946 30 

post3 36.50 6.842 30 

post4 38.53 7.500 30 

 

        Table no.1 depicts the values for descriptive statistics of the 

pre and post for the sit and reach test, which shows that the mean 

and standard deviation value of the pre test is found to be 32.43 

and 7.31 respectively, whereas the mean and standard deviation 

values of the post test 1, post test 2, post test 3 and post test 4 are 

found to be 34.30 and 7.51, 35.60 and 6.945, 36.50 and 6.84 and 

38.53 and 7.50 respectively 

 

Table-2: Mauchly's Test of Sphericity 

Within Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square 
df Sig. Epsilon 

     
Greenhouse-

Geisser 

Huynh-

Feldt 

Lower-

bound 

Sit and Reach .616 13.271 9 .151 .812 .927 .250 

 

        Table No.2 depicts the values for Mauchley’s test of 

Sphericity for sit and reach test, which shows that the Huynh-

Feldt value of Sphericity was found to be 0.927 which is closer 

to 1, hence the data is applicable for the test to be analyze 

 

Table-: Repeated Measure One Way ANOVA of Sit & Reach Test of Within Subjects. 

 

 
Source 

Type III Sum of 

Squares 
df Mean Square F Sig. 

 

 

Sit and Reach 

Sphericity Assumed 631.560 4 157.890 27.615 .000 

Greenhouse-Geisser 631.560 3.250 194.336 27.615 .000 

Huynh-Feldt 631.560 3.709 170.299 27.615 .000 

Lower-bound 631.560 1.000 631.560 27.615 .000 

Error  

(Sit and Reach) 

Sphericity Assumed 663.240 116 5.718   

Greenhouse-Geisser 663.240 94.245 7.037   

Huynh-Feldt 663.240 107.547 6.167   

Lower-bound 663.240 29.000 22.870   

 

        Table no.3 indicates the values of Repeated Measure One 

Way ANOVA of within Subjects. Which shows that the F value 

of assumed Sphericity was found to be 27.615 against the 

tabulated value of 2.44 which is significant at 0.05 level 

 

Table-4: Post Hoc analysis of Sit & Reach Test for Pre test and Post Tests 

 

(I) 

Sit & reach test 

(J) 

Sit & reach test 

Mean Difference 

(I-J) 
Std. Error Sig. 

1 

2 -1.867 0.728 0.158 

3 -3.167
* 

0.670 0.001 

4 -4.067
* 

0.741 0.000 

5 -6.100
*
 0.725 0.000 

 3 -1.300 0.547 0.243 
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2 4 -2.200
* 

0.600 0.010 

5 -4.233
*
 0.632 0.000 

3 4 -.900 0.435 0.476 

5 -2.933
*
 0.523 0.000 

4 5 -2.033
*
 0.488 0.003 

 

        Table no.4 indicates the LSD values of the pre test and the 

post tests for sit and reach test, which shows that a significant 

difference was found between the pre test with the post test 2, 

post test 3 and post test 4 with a mean difference value of  3.167, 

4.067and 6.100 and between post test 1 with post test 3 and post 

test 4 with value of 2.200 and 4.233 and between post test 2 with  

post test 4 with value of 2.933 and between post test 3 with post 

4 with value of 2.033 respectively at 0.05 level. The result shows 

there is significant difference was found b/w handball players in 

pre and post tests. The reason behind that was the subjects were 

regularly involved in the physical training for a long time. The 

other reason for significant difference may be the interest and 

curiosity on the behalf of the subjects about performing the 

asanas. Hence it is evident from the result that the asanas training 

have significant effect on flexibility of wicket keepers. So the 

researcher could conclude that the there may be a positive result 

in the performance of the players by improving the flexibility. 

 

VI. CONCLUSIONS 

 Significance difference was found between pretest with 

2
nd

 week post test, 4
th 

week post test, 6
th

 week post test, 

and 8
th

 week post test. 

 The result showed the importance of the asana for 

wicket keepers in cricket. 

 The training improved the flexibility. 

 A significant difference was found among the mean 

values of the pre test and the respective post tests. 
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Abstract- Background:  Different operative techniques used for 

treating displaced proximal humeral fractures could result in 

malunion, non-union, osteonecrosis of humeral head, loosening 

of screw and loss of reduction particularly in comminuted and 

osteoporotic fractures. Locking compression plate (LPHP) has 

been proposed for open reduction and internal fixation of these 

fractures and is associated with less complication rate. 

          Materials and methods: Functional outcomes of 16 men 

and 14 women aged 18- 72 (mean 44.53) years who underwent 

locking compression plate fixation for proximal humeral 

fractures were observed after an average 12 months follow- up.  

          Results: According to constant score, 36.66% had 

excellent outcome, 46.67% had good functional outcome and 

16.66% had moderate outcome. The shoulder range of movement 

was excellent in 11 (36.66%), moderate in 13 (43.33%), and poor 

in 6 (20%). In objective assessment it was observed that about 

83% regain adequate power to perform activities of daily living 

and in subjective assessment it was found that 63.33% patients 

were able to perform activity of daily living without much 

problem. All fractures healed satisfactorily, except in one patient 

with a valgus 4-part fracture who had malunion. No wound 

infections, vascular injuries, avascular necrosis, or loss of 

fixation ensued. Two patients with axillary nerve palsy recovered 

spontaneously within 3 months. 

          Conclusions: Locking compression plate (LPHP) is an 

advantageous implant in proximal humeral fractures due to 

angular stability, particularly in comminuted fractures and in 

osteoporotic bones in elderly patients, thus allowing early 

mobilization. 

 

Index Terms- Locking compression plate, Fractures fixation, 

Proximal  Humerus fracture,  Internal fixation,  Osteoporosis 

 

I. INTRODUCTION 

ractures of the proximal humerus are an increasingly 

common injury, accounting for 4% to 5% of all fractures [11, 

16] and 45% of all humeral fractures [19]. They are the third 

most common fracture in people older than 65 years, after hip 

and distal radius fractures [23]. The highest incidence occurs in 

women between the ages of 80 and 89 years [14]. As the number 

of osteoporosis-related fractures increases, a three-fold increase 

in the incidence of proximal humerus fractures over the next 30 

years is projected. Eighty percent of proximal humerus fractures 

are neither displaced nor markedly unstable and are treated 

conservatively. In the remaining 20%, the fracture fragments are 

displaced, unstable, and may cause disruption to their blood 

supply. As proximal fragment is too small toaccommodate 

minimum of three screws, loosening ofscrews and loss of 

reduction may occur with conventionalimplants [2, 29]. Poor 

rotational and angular stability canlead to a partial loss of 

reduction into varus or retro flexion,resulting in an unsatisfactory 

functional outcome [13].The treatment of these fractures remains 

a challenging problem, with no consensus about the most 

appropriate management. 

          There are different techniques available for fixation of 

these fracture including bone sutures, cerclage wires, K-wires, 

tension band wires, T-plates, intramedullary devices, double 

tubular plates, the Polaris nail, conventional Plate and prosthetic 

replacements [20, 21, 24, 25, 26, 27, 30]. Many complications of 

proximal humeral fracture fixation have been reported. These 

include nonunion, malunion, avascular necrosis, and rotator cuff 

impingement and implant failure. The osseous architecture of the 

humeral head with poor central cancellous bone stock 

particularly in elderly patients, leads to a high risk of fixation 

failure with conventional plate-and-screw fixation [9, 10, 16]. 

Inorder to avoid the common problems associated withthis 

fracture, the AO-ASIF has recently developed a technique which 

aims to preserve thebiological integrity of the humeral head and 

to securean anatomical reduction with multiple locking 

screwswith angular stability [6, 22] with minimal soft tissue 

dissection and allow for early shoulder mobilization.  

 

II. MATERIAL AND METHODS 

          This was a prospective study performed at Department of 

Orthopaedics, MBS Hospital attached with Government Medical 

College, Kota between July 2005 and December 2007. A total of 

30 patients (16 males and 14 females) with displaced proximal 

humeral fractures were operated using LPHP. 

 

The inclusion criteria into the study were 

          1. Closed displaced two- part, three-part and four- part 

proximal humeral (fig 1) fractures in adults with osteoporosis. 

          2. Failed conservative treatment (unsatisfactory position). 

          3. Patients without neurological deficit. 

          4. Grade I–IV osteoporosis as per Singh’s index [28]. 

 

Exclusion criteria were 

1. Pathologic fractures from primary or metastatic tumours 

F 
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2. Age under 18 years. 

 

          There were 39 patients meeting our inclusion and 

exclusion criteria. Four patients were lost to follow-up and 5 died 

leaving 30 patients (table I).  

 

Table 1: Age and Sex distribution of cases 

 

Age  No. of patients % 

Male Female 

18- 20 2 0 6.66 

21- 30 4 4 26.66 

31- 40 3 1 13.33 

41- 50 3 3 20 

51- 60 3 2 16.66 

61- 70 1 3 13.33 

>70  1 3.33 

 

          All patients were followed up for a minimum of 12 

months. All proximal humeral fractures met the indications for 

the operative treatment outlined by Neer [18] i.e. an angulation 

of articular surface of more than 45 , a displacement between the 

major fracture segments more than 1 cm, or a fracture with 

valgus impaction [8].  Mean age was 44.53 years (range 18– 72 

years). Using plain radiographs, all fractures were classified 

according to Neer classification (fig 1).  

 

 
Fig 1: Roentgenogram of 47 years old female showing 4- part 

fracture in proximal end of humerus 

 

          Antero-posterior radiographs of pelvis including both hips 

were assessed for grading osteoporosis.  According to Neer’s 

classification, 18 fractures were 2- part and 9 fractures were 3-

part and 3 fractures were 4- part. The causes of injury were 

motor vehicle accidents (16), falls (13) and other like epileptic 

fits (1). 

          All patients received a prophylactic dose of 1.5gm 

cefuroxime intravenously preoperatively. The operation was 

done in supine position with small sand bag under shoulder, 

under general anaesthesia. Fracture was exposed through delto-

pectoral approach. Fracture fragments were reduced without 

stripping periosteum to maximum possible achievable anatomical 

position and reduction was held with Kirschner wires. Reduction 

was checked under image intensifier. Definitive fixation with 

locking proximal humeral plate was done with plate positioned 

lateral to bicipital groove sparing tendon of long head of biceps. 

The plate was placed at least 1 cm distal to the upper end of 

greater tubercle. Plate was fixed with screw at longitudinal 

dynamic hole (fig 2).  

 

 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      114 

ISSN 2250-3153  

www.ijsrp.org 

 
Fig 2: Anteroposterior and lateral radiographs of same 

person in which the humerus fracture was stabilised with the 

LPH plate. 

 

          After achieving near anatomical reduction, multidirectional 

screws were used to fix proximal fragments. Meticulous repairs 

of the rotator cuff, capsule and subscapularis muscle 

tears/avulsions were carried out, if found pre-operatively. Lesser 

tuberosity was fixed with a separate screw/wire if found avulsed. 

Range of motion of shoulder was checked on the table for 

impingement. Wound was closed under negative suction, which 

was removed after 24-48 hours depend on the drainage.  

The patient were followed up at 5
th

 day for dress check,12-15
th

  

days for stich removal, then monthly for 6 months, and then at 12 

months for final evaluation. Standard anteroposterior and axillary 

radiographs were obtained and evaluated for bony healing, non-

union, malunion, loosening of implant, loss of reduction and 

avascular necrosis of head of humerus. Comparing the immediate 

postoperative radiographs and those taken at the time of the final 

assessment assessed loss of reduction. Assessment and analysis 

of any complications including axillary nerve injury and 

impingement due to plate was done. Functional outcome was 

assessed according to Constant–Murley score [3].The Constant–

Murley score was graded as poor (0–55 points), moderate (56–

70), good (71–85), or excellent (86–100). 

 

III. ETHICAL CONSIDERATIONS 

          Informed consent was taken from the patients prior to 

operation and for the inclusion to the study. The study was 

performed according to the Declaration of Helsinki, and the 

Institutional Ethical Board approved it. 

 

IV. RESULTS 

          In present study, motor vehicle accident accounted for 

majority of fractures i.e. in 53.33 % patients, fall in 43.33% 

patients and other like epileptic fit accounted for 3.33% patients. 

Five cases also had associated injuries like 2 cases had fracture 

shaft femur, 1 had fracture shaft femur and fracture of both bone 

forearm, and one case had fracture calcaneum. Maximum no of 

patients (90 %) were operated with in first two weeks of injury.  

Patients were followed up for 12 months. All fractures healed in 

satisfactory position, except in one patient with a valgus 4-part 

fracture who had malunion. The humeral head was in a valgus 

and anteverted position, with the lesser tuberosity displaced 

internally and the greater tuberosity displaced superiorly. No 

wound infections, vascular injuries, avascular necrosis, or loss of 

fixation were noted. Two patients with axillary nerve palsy 

recovered spontaneously within 3 months. According to constant 

score, 36.66% had excellent outcome (fig 3), 46.67% had good 

functional outcome and 16.66% had moderate outcome.  
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Fig 3: final functional result of same woman showing excellent results 

 

          All fractures united with an average union time of 18 (16–

23) weeks. The shoulder range of movement was excellent in 11 

(36.66%), moderate in 13 (43.33%), and poor in 6 (20%). In 

objective assessment it was observed that about 83% regain 

adequate power to perform activities of daily living and in 

subjective assessment it was found that 63.33% patients were 

able to perform activity of daily living without much problem.  
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Table 2: Functional outcome in different fracture types, presented as mean and range of the Constant score at 3, 6 and 12 months 

follow-up 

 

Follow up All (n= 30) Constant score according to fracture type 

2- part (n= 18 ) 3- part (n= 9 ) 4- part (n= 3 ) 

3 months 69 (60- 80) 72 (60- 80) 66 (61- 78) 62 (58- 75) 

6 months 

 

75 (60- 86) 

 

 

 

78 (67- 86) 

 

73 (60- 84) 

 

 

68 (62- 78) 

 

 

 

 

 

12 months 80 (66- 92) 83 (71- 92) 78 (66- 88) 73 (60- 84) 

 

 

          Tables 2and 3show functional outcome presented as 

Constant–Murley score at final follow-up according to fracture 

type and grades of osteoporosis, respectively. Mean Constant– 

Murley score was 80 points at one-year follow-up. When the 

results were related to fracture classification, two-part fractures 

had the higher average Constant–Murley score (83 points, range 

71–92 points) as compared to three-part fractures (78 points, 

range 66–88 points) and four- part fracture (73 points, range 60- 

84). When the results were related to grades of osteoporosis, 

grade IV osteoporotic fractures had highest average Constant–

Murley score (83 points, range 78–88 points), followed by grade 

III osteoporotic fractures (80 points, range 71–92 points), 

followed by grade II osteoporotic fractures (78 points, range 66–

88 points). Patients in the younger age group had better outcomes 

than those in the older age group. 

 

 

Table 3: Functional outcome in different grades of osteoporosis presented as mean and range of the Constant score at 3, 6 and 12 

months follow-up 

 

Follow up Constant score according to grades of osteoporosis 

II (n= 8) III (n= 12) IV (n= 10) 

3 months 65 (55- 76) 68 (60- 80) 73 (66- 80) 

6 months 72 (60- 82) 75 (67- 86) 78 (68- 86) 

12 months 78 (66- 88) 80 (71- 92) 83 (78- 88) 

 

V. DISCUSSION 

          Displaced proximal humeral fractures in elderly patients 

pose a challenge to treatment when associated with osteoporosis 

and comminution [12]. Poor bone quality makes screw purchase 

and fixation less secure [2, 29]. The decreased healing capacity 

in osteoporosis is reflected in a dramatic increase in the rate of 

failure of implant fixation [8, 12]. In present study, LPHP has 

shown encouraging results in displaced proximal humeral 

fractures in osteoporotic bones. Sound union was achieved in all 

patients except one. No revision surgery was performed in our 

study due to implant failure. LPHP was associated with 

significant lower risk of screw loosening and secondary loss of 

reduction as compared to conventional plates in the present 

series. LPHP offers the advantage of locking head screws, which 

enter the humeral head at various angles in order to maximise 

purchase [12]. Fracture in a poor position is associated with poor 

functional results [7, 13]. Insufficient fixation of the screws may 
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cause partial loss of reduction with secondary displacement of 

the humeral head into varus position leading to unsatisfactory 

result. Whereas, a higher rate (12%) of varusmalunion was 

observed in conventional plate osteosynthesis [13]. We did not 

have any secondary varus deformity. Primary malunion can be 

prevented if fracture is fixed in near anatomical position at the 

time of fixation. We feel that near anatomical reduction must be 

achieved before applying multidirectional screws, as plate does 

not help in reduction of proximal fragments. Rather it fixes the 

proximal fragments wherever they are. With varusmalalignment, 

the plate must not be positioned too far cranially; otherwise there 

could be subacromial impingement. Meier et al. [17] did not 

recommend internal fixation with angled blade plate in unstable 

proximal humerus fractures due to high rate of complications 

(33%) including protrusion of blade into glenohumaral 

articulation (22%). Several authors showed satisfactory results 

with implants providing an angular stability [1, 5, 11,15]. 

Avascular necrosis of humerus has been reported to be 4–5% in 

other series [1, 15]. Only AO/ASIF type-C fracture or Neer’s 4-

part fracture had this complication. Our results are comparable 

with other series using implants providing an angular stability 

with respect to union, varusmalunion [1, 15]. This suggests that 

LPHP is associated with satisfactory results in both osteoporotic 

and non-osteoporotic fractures of proximal humerus. Although 

small no of patients in our series is a limitation, higher rate of 

secondary loss of reduction (12.5%) was observed in fractures 

with severe osteoporosis (Singh index grade II) as compared to 

fractures with mild osteoporosis (0%) (Singh index grade IV). 

This suggests that there is need for further improvement in 

management of osteoporotic proximal humeral fractures. The 

goal of surgical therapy is to obtain fracture reduction and stable 

fixation to enable immediate functional after treatment without 

the need for postoperative immobilization [13]. The LPHP 

demonstrated superior biomechanical characteristics compared 

with the proximal humeral nail [4]. Additional holes in the plate 

allow tension band fixation of the rotator cuff [1, 12]. Stable 

construct allows early mobilization and satisfactory functional 

outcome. Use of LCP is recommended in elderly patients with 

osteoporotic bone [1]. We are also of this view as elderly patients 

could attain an activity level that was sufficient to satisfy their 

needs regarding independent daily living. But, as expected, the 

mean Constant–Murley [3] score declined with increasing age. It 

is because after achieving a satisfactory functional result with a 

good range of motion, elderly patients usually discontinue 

exercise at home and often lose range of motion. Previous study 

had poor outcome in elderly patients. With the experience of 

both techniques, we have found locking proximal humeral plate 

an advantageous implant in communited 2-part fractures, 3-part 

fractures and 4- part fracture with osteoporosis in elderly 

patients. Fixed angular stability and meticulous rotator cuff 

repair leads to early mobilization and satisfactory functional 

outcome. 
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Abstract- The empowerment of women is crucial to the process 

of development of any community. Though women constitute 

almost half of our population and play a vital role in every sphere 

of life, their importance is not properly recognized by the society. 

They are generally suppressed and enjoy limited access to 

different fields of life, such as, education, society, culture, 

politics, business and so on. But a nation can not achieve all 

round development if women are not given equal opportunity of 

development with their male counterparts. A society moves when 

women move. Thus, the social status of women is a reliable 

indicator to assess the development of the society. It can be said 

that status of women is intimately connected with their economic 

position, which in turn depends on opportunities to participate in 

economic activities. SHGs provide women an avenue to 

participate in economic activities. It gives women an easy access 

to credit. The members of SHG meet regularly and save an 

amount of money in a joint account of the group which can be 

used as a revolving fund to provide credit for the consumption 

and production purposes. Sometimes, Bank also gives loans with 

minimum interest to these groups and as a result the SHG 

members can take money from that Bank loan at very low 

interest rate which in turn helps women to establish micro-

enterprises and meet the crisis situations. The present paper aims 

to study the relationship between micro enterprise and women 

empowerment in Badarpur Development Block of Karimganj 

District. 

 

Index Terms- Empowerment, Income-generation, Micro 

enterprise, Self-Help Groups 

 

I. INTRODUCTION 

he empowerment of women is crucial to the process of 

development of any community. Though women constitute 

almost half of our population and play a vital role in every sphere 

of life, their importance is not properly recognized by the society. 

They are generally suppressed and enjoy limited access to 

different fields of life, such as, education, society, culture, 

politics, business and so on. But a nation can not achieve all 

round development if women are not given equal opportunity of 

development with their male counterparts. A society moves when 

women move. Thus, the social status of women is a reliable 

indicator to assess the development of the society. It reflects the 

level of empowerment of a society. Empowerment implies an 

overall positive change in the quality of life which encompasses 

economic as well as social aspects. It is the process which helps 

people to gain control over their lives through raising skills, 

awareness and participation in the decision making process. As 

the bulk of the women in our society are marginalized, the 

question of empowerment is more crucial for them. 

Empowerment is a multi dimensional concept which includes 

economic, social and political aspects. It is something which can 

not be bestowed upon an individual. An individual must acquire 

it on his/her own. There are various factors that contribute to 

empowerment. Achieving economic self-reliance is one of the 

means to acquire self-dependence which eventually contributes 

to empowerment. Although variedly defined, empowerment is a 

comprehensive term which represents the overall development of 

an individual. 

        The status of women is intimately connected with their 

economic position, which in turn depends on opportunities to 

participate in economic activities. SHGs provide women an 

avenue to participate in economic activities. It gives women an 

easy access to credit. The members of SHG meet regularly and 

save an amount of money in a joint account of the group which 

can be used as a revolving fund to provide credit for the 

consumption and production purposes. Sometimes Bank also 

gives loans with minimum interest to these groups and as a result 

the SHG members can take money from that Bank loan at very 

low interest rate which in turn helps women to establish micro-

enterprises and meet the crisis situations. Besides, these groups 

serve as platform for women to participate in community works 

and local politics. The members of SHG discuss among 

themselves about various developmental programmes of 

government and they try to get benefit out of it. This contributes 

to their awareness and understanding.  Thus, SHGs not only 

contribute to the economic self-reliance of women but also help 

them to participate in socio-political life by enabling them to play 

a greater role in the decision making process of the family and 

the society per se. 

 

II. OBJECTIVE OF THE STUDY 

         1. To understand the impact of micro enterprises in 

achieving the empowerment of women. 

 

III. RESEARCH QUESTION 

         2. Do the micro enterprises play a role in achieving 

empowerment of women? 

T  



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      120 

ISSN 2250-3153  

www.ijsrp.org 

IV. METHODOLOGY 

         The present study has been carried out in two villages of 

Badarpur Development Block of Karimganj District. From the 

two villages five women SHGs have been selected randomly and 

50 percent of the total member of the groups have been selected 

for the purpose of the study which made a sample of 25 

members.  

 

 

V. SAMPLING DESIGN 

                                                             

    

 

                               

 

                               

 

 

 

 

 

                   

                                                 

 

 Names of the SHGs: 1. Maa Durga SHG                              1. Malakar SHG  

                                     2. Nari Kalyan SHG                            2. Seba SHG 

                                                                                                  3. Protima SHG 

 

VI. ESTIMATION PROCEDURE 

        To estimate the level of empowerment of women certain 

parameters like increase in income, share of the respondents to 

household income, changes in decision making, political 

participation and awareness towards social evils have been taken 

into consideration for the purpose of the study.   

 

VII. DATA COLLECTION 

         The data for the present study will be collected both from 

primary and secondary sources. Primary data will be collected 

from the members of the Self-Help Groups through interview 

schedule. Other relevant data will be collected from Block 

Development Office (BDO) and District Rural Development 

Agency (DRDA).Besides, books, journals, periodicals and 

internet will be consulted for the purpose of gathering secondary 

data. 

 

VIII. FINDINGS AND DISCUSSION  

        One of the basic objectives of the formation of Self-Help 

Group (SHG) is to create economic self-reliance to women. The 

member of the SHGs establishes small scale and micro 

enterprises with the help of credit from the group fund. They also 

get subsidy from the Government and loans from the Banks. The 

present study has been carried out in two villages namely, 

Patharakandi and West Hasanpur of Badarpur Development 

Block of Karimganj District. It was found that the total 

population of Patharakandi village was 851 whereas in West 

Hasanpur village the population was 2500. It was also found that 

65 percent of the population in Patharakandi village was 

dominated by Hindu population whereas 35 percent of 

populations were Muslim in West Hasanpur village. On the other 

hand, in West Hasanpur village, 30 percent are Hindu and 70 

percent are the Muslim. In this context, it is important to mention 

here that majority of the Hindu population in both the villages 

were belonging to Schedule Caste (SC) community. As per as 

literacy is concerned, 80 percent of the population in 

Patharakandi village were literate whereas, in West Hasanpur 

village 50 percent of the total population were literate. It was also 

observed that in both the villages, majority of the SHG members 

are actively engaged in income generating activities by 

establishing micro enterprises of their own. In this context, it is 

important to mention here that majority of the micro enterprises 

were women dominated in both the villages. In the present study, 

all the women dominated micro enterprises have been taken into 

consideration.  

  

 

 

 

 

 

 

 

          KARIMGANJ DISTRICT 

                                       VILLAGES 

 
PATHARAKANDI WEST HASANPUR 

     2 Self-Help Groups         3 Self-Help Groups 

       BADARPUR DEVELOPMENT BLOCK 
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Table: 1 Income Generating Activities/ micro enterprises in Patharakandi and West Hasanpur village. 

 

Names of the villages Income generating Activities/ Micro 

enterprises 

  Final Products which have    

   market value 

 

      Patharakandi 

Dairy Farm, Poultry Farm, Bamboo 

and Cane Industry 

Milk, Egg, Meat, Decorative Items, 

Chair, Table, Shital Pati (Mat made 

from cane) 

 

    West Hasanpur 

Dry Fish and Fermented Fish Industry 

and Coconut Farm 

Dry Fish, Fermented Fish, Coconut as 

fruit and Coconut thread (made from 

coconut husk). 

 

Source: Field Survey 

 

         From the above table 1, it was found that both the villages 

differ in their micro enterprises. In Patharakandi village, there are 

dairy farms, poultry farms, bamboo and cane industry. Whereas, 

in West Hasanpur village, majority of the SHG members are 

actively engaged in dry fish and fermented fish making. Small 

sections of the SHG members are also engage in coconut farming 

in West Hasanpur village. The products produced by the 

members of the SHG in both the villages are milk, egg, meat, 

decorative items, chair, table, shital pati, dry fish, fermented fish 

and coconut thread. These products are sold hand to hand. From 

West Hasanpur village dry fish and fermented fish are supplied 

through out the District as well as whole North Eastern region. 

Cane and Bamboo related goods are sold in the local markets and 

other goods are also locally consumed.  

 

 

Table: 2 Facilities that ensures women empowerment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Field Survey 

 

        From the above table 2, it was found that 93 percent of the 

respondents reported that after establishing micro enterprises 

they have increased their monthly income which in turn helps 

them to contribute in their household activity which was reported 

by 87 percent of the respondents. 76 percent of the respondents 

viewed that they can take decision within the family. This was 

possible only because of economic independence which they 

achieved after establishing micro enterprises of their own. In 

addition to this, participation in both political and social activities 

has also increased which was reported by 89 percent of the 

respondents.  Majority of the respondents go to the Gaon Sabha 

meetings regularly whereas some of them got elected in the 

Panchayati Raj Institutions. Above all, there was a remarkable 

change among the respondents regarding the awareness level. 92 

percent of the respondents have reported that they are more 

aware of various social evils and more concern about various 

developmental schemes of the Government of India. This is 

possible only because the SHG members meet regularly and 

discuss among themselves about various developmental schemes 

and programmes of Government. 

 

IX. CONCLUSION 

        To sum up, it can be concluded that Self-Help Groups 

provide women to participate in economic activities. For a 

country like India where there is large scale unemployment and 

poverty, SHGs are considered as boon for the poor people. They 

not only earn money but also learn different entrepreneurial skills 

and techniques which were provided to them by the Government 

and Non Government Organizations. Apart from these facilities, 

the importance of micro enterprises can not be neglected. When 

women get financial independence, then they can avail different 

opportunities which are very important for overall development 

of her personality. Thus, there is a direct linkage between micro 

enterprise and women empowerment. In this context, the present 

study “Micro enterprise and Women Empowerment-A study of 

Badarpur Development Block of Karimganj District” is 

significant. 

Changes after Establishing Micro 

Enterprises 

            Responses of the Respondents in Percentage (%)              

                Yes                 No 

1. Increase in Income                  93                  07 

2. Share in Household Activity                  87                  13 

3. Decision Making Ability                  76                  24 

4. Political /Social Participation                   89                  11 

5. Increase in Awareness                  92                  08 
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Abstract- The purpose of study is to measure the performance of 

Pharmaceutical organization Abbott laboratories United 

Kingdom by career management and development. The study is 

based on the four key parts of the Human resource strategies 

which are Planning, Training and Development, Pay and Reward 

and Organizational Commitment. The motivation behind this 

study is to understand the concept of career management and 

development which lead to Human resource planning, succession 

planning along with Pay and reward along with understand the 

impact of different level of management in career management 

and development. 

 

Index Terms- Planning and development, Training & 

Development, Employee Performance, Organizational 

Commitment and culture, Pay & Reward. 

 

I. INTRODUCTION 

He Career management is the process which helps 

individuals to get information about their skills (strength & 

weakness), identify their career goals (an employee’s dream & 

desire) and involve themselves in career activities and techniques 

in order to achieve career goals (Gutteridge, 1986; Mayo, 1991; 

Greenhaus and Callanan, 1994).  Employee’s development is 

very important part of an organization’s activities and is also 

related to their business strategies (Belcourt and Wright, 1994).  

Career development is dealing with individual’s development 

and different career stages (reflect relationship between 

individual and organization, Schein, 1978) which not only fulfill 

an individual’s need however also the organization (Torrington 

and Hall, 1998; Greenhaus and Callanan, 1994).  An 

Organization uses many activities, techniques and programmes 

that map out their employees’ career (Greenhaus and Callanan, 

1994; Feldman, 1988) which plays an important role in 

maintaining the balance between an individual’s need (job 

security, development and promotion) and the organization’s 

need (employee’s loyalty, trust, commitment).  Career 

management activities and development programmes can give a 

supportive climate for development. Organizational development 

culture integrates to individual development. 

          This article has also been set up to analyze that HR 

activities acting as fibers which make the link to career 

management/ development that satisfy  both needs (individual & 

organization), (Prince et al, 1983). HR activities such as HR 

planning, performance appraisal system, succession planning, 

recruitment, training and development etc (Prince et al, 1983) are 

very important in order to provide career (development, 

progression, opportunities to utilize skills) to the individual and 

also the organization in a way to fit the right people for right job 

(Greenhaus and Callanan, 1994; Feldman, 1988).Succession 

Planning is the process of developing the talent pool of skilled 

people in the organization (by identifying potential people) 

(Hansen, 2007), and that are available to perform different roles 

(CIPD, 2007; Cowie, 2005). Training and Development is an 

enduring challenge for management that has been the effective 

transfer of learning to the workplace and in particular the 

successful association of learning with training for the 

accomplishment of management development objectives, (Casey, 

1980; Cox and Beck, 1984; Baldwin and Ford, 1988; Noe and 

Ford, 1992). 

          In Pay and Reward, performance based pay develops the 

relation between employee and employer and is a kind of reward 

for the individual which encourage the employee for 

development.  (Druker and White, 2000) and become more loyal 

and committed to the organization i.e. maintain talent pool 

(Clifton, 2006). In order to fulfill Organization Commitment, in 

organizations, if they are no longer able to offer employees job 

security, organizations may offer opportunities for internal 

movement, continual growth, increased skills and abilities, and 

personal and professional development (that is, employee or 

career development opportunities).  In return, organizations may 

expect certain employee attitudes, including commitment.  

Organizational commitment is the strength of an individual’s 

identification with and involvement in a particular organization 

(Mowday, Porter, and Steers, 1982). 

 

II. LITERATURE REVIEW 

          Career seems to be only upward movement in one way, but 

studies show it is changeable (Torrington and Hall 1998) “career 

practices need significant changes and adaptation” in which 

individual not only find opportunities to move up (progression) 

however also the lateral movement (development) (Torrington 

and Hall 1998).  Career is the sequence of work-related positions 

that an individual has in all her/his all working life (London and 

Stumpf, 1982; Feldman, 1988).  For a successful career it is not 

T  
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necessary that individuals have to stay in one organization.  What 

Defillippi and Arthur (1994) used a term “boundary less” career 

that means opportunities are not fixed in a single organization. 

Handy (1994) also supports this concept and describes the 

concept of a “portfolio” career where a career consist of number 

of variable work activities from different sources. 

          Individual is self responsible for his/her own career (Mayo, 

1991; Yarnall, 1998 Oltesvig, 2006; Baruch, 2004; Milkovich 

and Boudreau, 1997).  Bailyn (1989) argue and state that 

successful career is in the hands of the organization.  Herriot 

(1995) also supports this statement and said working 

environment effects on employees’ interest to contribute in 

development. Later on Holbeche (1995) also contributes her 

view and states that employees become more responsible and 

showing more interest in their own career when they have high 

risk in job. 

          It is hard for most of the people to find the difference 

between the terms “Job” and “Career”, but there is difference 

between these two approaches.  People do a job for financial 

settlement, it could be summer job, part-time job in the street 

market or in the restaurant i.e. for sake of need (Torrington and 

Hall, 1998), but the career is not only focused on finance but also 

involves your emotions and talent (Greenhaus and Callanan, 

1994; Baruch; 2004; Hall, 1985).  Career is long range planning 

which makes to think about future plans and future requirement 

to meet needs (Van Maanen, 1977; Greenhaus and Callanan, 

1994; Baruch; 2004). 

          Employees are the real assets and their skills, abilities and 

knowledge are the important issues for the organization (Shaw, 

2006; Mayo, 2000).  Employees’ development is highly 

associated with a human resource system and correlated career 

system (Greenhaus and Callanan, 1994). Succession Planning is 

the process of developing the talent pool of skilled people in the 

organization (by identifying potential people) (Hansen, 2007), 

and that are available to perform different roles (CIPD, 2007; 

Cowie, 2005).  “It helps at every level of the organization” 

(Marshall, 1997). 

          An enduring challenge for management training and 

development has been the effective transfer of learning to the 

workplace and in particular the successful association of learning 

with training for the accomplishment of management 

development objectives, (Casey, 1980; Cox and Beck, 1984; 

Baldwin and Ford, 1988; Noe and Ford, 1992).  Training is the 

part of development process which develops employees’ skills 

(Milkovich and Boudreau, 1997) and also contributes to 

company’s profitability (IPD, 1998).  Invest on your employees 

today and get fruit tomorrow (Brown, 2005; Milkovich and 

Boudreau, 1997). Performance based pay develops the relation 

between employee and employer and is a kind of reward for the 

individual which encourage the employee for development. 

(Druker and White, 2000) and become more loyal and committed 

to the organization i.e. maintain talent pool (Clifton, 2006). 

          In organizations, if they are no longer able to offer 

employees job security, organizations may offer opportunities for 

internal movement, continual growth, increased skills and 

abilities, and personal and professional development (that is, 

employee or career development opportunities).  In return, 

organizations may expect certain employee attitudes, including 

commitment.  Organizational commitment is the strength of an 

individual’s identification with and involvement in a particular 

organization (Mowday, Porter, and Steers, 1982).  Hall and 

Mirvis (1996) argued that firms will have to select and develop a 

core group of people who have an appetite for continuous 

learning and the ability to cope with ambiguity and shifting job 

assignments.  Research has shown that the best development 

occurs on the job (Hall and Associates, 1986).  In fact, Seibert, 

Hall, and Kram (1995) maintained that development strategies 

that are built on naturally occurring work experiences are more 

flexible and responsive and thus better suited to current 

conditions. 

 

 

 

 

 

 

 

 

 

H1 = Training and Development has positive impact on O.C. (Organizational Commitment). 

H2 = Pay and Reward has positive impact on O.C. (Organizational Commitment). 

H3 = Succession Plans has positive impact on O.C. (Organizational Commitment). 

 

III. METHODOLOGY 

          Overall 220 questionnaires were distributed and researcher 

was able to retrieve 102 questionnaires with a response rate of 

42.7 percent.   

 

 

 

 

 

 

 

Training and 

Development 

Pay and Reward 

Succession Planning 

Organization 

Commitment 
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ANOVA AND CORRELATION ANALYSIS 

ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 3.814 3 1.271 12.464 .000
a
 

Residual 9.181 90 .102   

Total 12.995 93    

a. Predictors: (Constant), Pay & Reward, Succession planning, Training & Development 

b. Dependent Variable:  Org. commitment 

 

   

IV. RESULTS 

ANOVA table shows the sum of squares the regression sum of 

squares is 3.814 while the residual sum of square is 9.181 which 

show the reliability of the data and analysis.  The sum of square 

must be greater than the residual sum of square. Mean Square is 

less than 2 (i.e. 1.271) F-statistic is 12.464 which support the 

model fitness. The given significant value is (0.000) which 

support the underlying hypothesis of the model that all the 

independent variables have significant impact on dependent 

variable. This analysis adds value to the model and analysis of 

the model that all the independent variables selected for the study 

have a significant impact on the dependent variable. All the 

values of the analysis support the proposed theory and collected 

response support the model. Below table shows the model 

summary. 

 

 

REGRESSION ANALYSIS 

Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .772 .528  1.462 .147 

Succession Planning .157 .046 .300 3.370 .001 

Training and Development .282 .086 .292 3.264 .002 

Pay and Reward .327 .102 .288 3.205 .002 

a. Dependent Variable:  Org. Commitment     

V. RESULTS 

          The regression coefficients are shown in the table above.  

The intercept, 0.772 is representing the estimated average value 

of organizational commitment when succession planning, 

training & development and pay & reward are zero.  Thus 

employees having no succession planning, training & 

development and pay & reward will have severe impact on the 

organizational commitment of the employees.  The slop of 

independent variables also exhibits useful information for the 

implication purposes.  The slop of succession planning, which is 

0.157 means change in organizational commitment is 0.157 when 

succession planning increases by 1.  The slop of training & 

development (0.282) and pay & reward (0.327) respectively 

shows that organizational commitment on an average is increased 

by 0.282 and 0.327 when training & development and pay & 

reward are increased by 1 respectively. 

          Succession planning (SP) takes part in development 

(Hansen, 2007), it deals with individuals' skills, abilities and 

knowledge (Walker, 1980).  The 47.2% disagreement of 

employees 'A' and 82.6% of disagreement of ordinary staffs has 

illuminated that there is very uncommon SP found in NPP.  In 

NPP less attention of HR on SP could be one of this reason 

because SP has great contribution in internal promotion (London 

& Stumpf (1982).  Some employees in management mentioned 

that HR focuses on employees' development but it cannot 

manage to utilize employees' skill to meet future need.  What 

Marshall (2005) said SP helps to meet future needs and most 

often in critical condition.  Internal promotion can reduce the rate 

of turnover.  Due to lack of SP, NPP failed to cope with the 

critical situation, for example one of employee in finance 

department had died and the vacancies filled by external market, 

this has shown a clear picture of weak SP by HR, if only HR 

knew their employees' skill so this post should be filled internally 

rather than external. 

 

VI. CONCLUSION  

          To sum up, In Abbott laboratories LTD, there is 

importance of career management / development and it is also 

taking part to a certain extend in employees' development. The 

system is facing a lot of problems which are barriers to creating a 

strong career management/ development system and it is not 

wrong to say that career management/ development is still at the 

exploration stage. 
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     Abstract- Let (,,) be a complete probability measure space and X1 and X2 be separable Banach spaces. For Banach spaces Y1 

and Y2, let F1: X1Y1 and F2: X2Y2 be random operators. Using F1 and F2, we construct a random operator F: 

(X1X2)Y1Y2, which is continuous if F1 and F2 are continuous. We prove that if F1 and F2 are stochastically continuous, then 

F is also stochastically continuous. Similar result is also established in case of separability of random operators. The fixed points of 

such random operators on the tensor product of Banach spaces is also studied here. 

 

     Keywords: random operator/ tensor product / stochastically continuous operator/ fixed point  

 

I. INTRODUCTION 
    The systematic study of random operator equations using the methods of functional analysis was introduced around 1955. In recent 

times, random nonlinear analysis together with the random fixed point theory has emerged into an active research field (refer to [1], 

[2], [6], [7]) due to its tremendous applications in mathematical modeling of many real life problems. In this paper, we study random 

operators on the projective tensor product of two Banach spaces and also discuss about the fixed points of such tensor product random 

operators. 

 

II. PRELIMINARY IDEAS 

    Before discussing the main results, we first present some preliminary definitions (refer to [1], [4], [5], [6]). 

 

    Let (,,) be a complete probability measure space and (X, X) be a measurable space, where X is a separable Banach space and 

X is the -algebra of all Borel subsets of X.  

 

    Definition 2.1 A mapping f: X is said to be X-valued random variable if the inverse image under the mapping f of every Borel 

set B belongs to , i.e.,  f
-1

(B) for all BX. 

 

    Definition 2.2 Let Y be a Banach space. An operator F: XY is said to be a random operator if F()x is a Y-valued random 

variable for all xX. [For a fixed , F() denotes a deterministic operator from X into Y]. 

 

    Definition 2.3 A random operator F: XY is said to be continuous at x if xnx implies F()xnF()x almost surely.  

    F:  XY is said to be stochastically continuous at x if for every 0, we have,   

  

    
0 xxn  0})()(:{lim 


 xFxF n

n
. 

 

    Definition 2.4 A random operator F: XY is called separable if there exists a countable dense set SX and N with (N)=0 

such that for every closed set KY and open set GX, we have,  

 

    
 KSGF  ))((:   KGF  )(:  N.  

 

    Any such S is called a separant of F. 
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    Definition 2.5 Let X and Y be two normed spaces. The projective tensor norm 
γ

 . on XY is defined as:  

  


u  = inf{

i
ii y.x  : u = 

i
ii yx }

   

    
where the infimum is taken over all (finite) representations of u.

 

 

    The completion of (XY, 
γ

 . ) is called the projective tensor product of X and Y, and is denoted by XY. 

III. MAIN RESULTS 

    First, we construct a random operator for the projective tensor product of the Banach spaces X1 and X2. 

 

    Theorem 3.1 Let X1 and X2 be separable Banach spaces and F1: X1Y1 and F2: X2Y2 be random operators. We consider F: 

(X1X2) Y1Y2 such that 

     

    F()( 

n

nn xx 21 )= 

n

nn xFxF 2211 )()(  , for  

n

nn xx 21  X1X2.  

Then F is a random operator on X1X2, and F is continuous if both F1 and F2 are continuous. 

 

       Proof. For some fixed n, let )()( 111  nn yxF   and )()( 222  nn yxF  . Now, )(1 ny and )(2 ny  are respectively Y1 and Y2 

valued random variables.  

 

    We take 2121 : YYyy nn   be such that )()())(( 2121  nnnn yyyy  .  

 

    Let B
21 YY 

  , (the -algebra of all Borel subsets of Y1Y2) be arbitrary.  

    If  )()( 1
21 Byy nn

 , then Byy nn  )()( 21  . Let 11 )( ty n   and 22 )( ty n  .  

Now, t1t2B. Then there exists an open sphere Sr(t1t2)  B. Let x1x2 Sr(t1t2), for some non-zero x1 and x2.  

It can be shown that x1 Sr1(t1) and x2 Sr2(t2), for some suitably chosen r1 and r2. So, t1B1, an open set in 
1Y and t2B2, an open set 

in 
2Y .  

But 


)( 1
1

1 By n  and 


)( 2
1

2 By n  11
1

1 )( Nty n 


  and 22
1

2 )( Nty n 


 , for some N1, N2.  

Hence, N1N2 and thus, )()( 1
21 Byy nn

  N1N2.  

So, nn yy 21   is a 21 YY  -valued random variable. 

 

Thus, F: (X1X2) Y1Y2  is a random operator. 

 

    To show the continuity of F, we take a sequence { 

i

inin xx 21 } in X1X2 which converges to  

i

ii xx 21 . 

Then iin xx 11   and iin xx 22  , for each i.  

Since F1 is continuous, iin xFxF 1111 )()(    almost surely. So, there exists some A1 with (A1)=0 such that 

 

0)()(lim 1111 


iin
n

xFxF   A1. …………..(3.1) 

 

Similarly, since F2 is continuous, so, there exists some A2 with (A2)=0 such that 

 

0)()(lim 2222 


iin
n

xFxF   A2. …………(3.2) 

 

Let A=A1A2. Then (A)=(A1)+(A2)=0. Also  A A1 and  A2. 
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Now, ))(())(( 2121  

i

ii

i

inin xxFxxF   

 

=  

i

ii

i

inin xFxFxFxF 22112211 )()()()(   

 

= )])()(()()())()([( 222211221111 iini

i

iniin xFxFxFxFxFxF    

 

 ])()(.)()(.)()([ 222211221111 iini

i

iniin xFxFxFxFxFxF    

0 as n    A (using (3.1) and (3.2)) 

 

Thus ))(())(( 2121  

i

ii

i

inin xxFxxF   almost surely. 

So, F is a continuous random operator.  

 

 

    Theorem 3.2 If the random operators F1 and F2 as given in the above theorem are stochastically continuous, then F is also 

stochastically continuous. 

 

    Proof.  Let  

i

ii xx 21   X1X2 and { 

i

inin xx 21 } is a sequence in X1X2 which converges to  

i

ii xx 21 .  

Let   be such that  ))(())(( 2121  

i

ii

i

inin xxFxxF   > ,  where  > 0 is arbitrary. 

Now,  <  

i

ii

i

inin xFxFxFxF 22112211 )()()()(   

 

             ])()(.)()(.)()([ 222211221111 iini

i

iniin xFxFxFxFxFxF   ,  (as shown in Theorem 3.1). 

 

    We choose some 1 <  (> 0) such that  1221111 )(.)()(   iniin xFxFxF
 

 

                                                            and 1222211 )()(.)(   iini xFxFxF , for each i. 

 

    Taking 1
22

2
)(

1





inxF
 ,  ( 0)( 22 inxF  ) and 1

11
3

)(

1





ixF
 , ( 0)( 11 ixF   ) respectively, we get,  

 

    21111 )()(   iin xFxF  and 32222 )()(   iin xFxF . 

 

Since F1 and F2 are stochastically continuous, so () =0 as n. 

 

Thus,   0))(())((:lim 2121 













 




i

ii

i

inin
n

xxFxxF . 

Hence F is stochastically continuous.  

 

      In [5], we have the following result regarding separability of random operators. 
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      Lemma 3.3 [5] Let F: XY be a random operator and S be a countable dense subset of X. Then F is separable with separant S 

if and only if there exists N with (N)=0 such that for all N and xX, there exists {xn}S such that  

     xnx and F()xnF()x. 

 

      Here, we prove: 

 

    Theorem 3.4 If F1 and F2 are separable random operators, then F is also a separable random operator. 

     

    Proof. Let  

i

ii xx 21  X1X2 be arbitrary. Then x1iX1 and x2iX2,  for each i.  

    Let F1: X1Y1 be separable with separant S1. So, using Lemma 3.3, there exists N1 with (N1)=0 such that for all N1 and  

 

x1iX1, there exists a sequence {x1in} in S1 such that x1inx1i and F1()x1inF1()x1i. 

 

    Again, let F2: X2Y2 be be separable with separant S2. So, there exists N2 with (N2)=0 such that for all N2 and x2iX2,  

 

there exists a sequence {x2in} in S2 such that x2inx2i and F2()x2inF2()x2i. 

 

    Now, S=S1S2 is a countable dense subset of X1X2. Let N=N1N2. Then N and ( N1N2) = (N1)+(N2)=0. 

Let  N1N2. Then  N1 and  N2.  

 

Now, { 

i

inin xx 21 } is a sequence in S converging to  

i

ii xx 21 .  

Also, we can show that F()( 

i

inin xx 21 )F()( 

i

ii xx 21 ).  

Hence F is separable.  

 

    It is stated in [5] that under certain conditions, every random operator is equivalent to a separable random operator. 

 

    Lemma 3.5 Let X be a separable Banach space and K be a compact subset of another Banach space Y. If F: XK is a random 

operator, then there exists a separable random operator FS: XY such that  ({:F()x=FS()x}) =1. 

 

    So, using the above Lemma in Theorem 3.4, we have, 

     

    Corollary 3.6 Let X1 and X2 be separable Banach spaces and K1 and K2 be compact subsets of Y1 and Y2 respectively. If F1: 

X1K1 and F2: X2K2 be random operators, then there exists a separable random operator FS: (X1X2) Y1Y2 such that  

 

    1)}))(()()(:({ 212211   n

n

nS

n

nn xxFxFxF   

     

    The study of random fixed points attracted much attention of the research workers since late 90’s.  Different classical fixed point 

theorems are extended to random operators by different research workers (refer to [1], [2], [6], [7]). A random variable x: X is a 

random fixed point of a random operator F: XX if F()x()=x() . 

 

    Regarding fixed point of the tensor product of random operators, we establish the following. 

     

    Theorem 3.7 Let x1 and x2 be fixed points of the random operators F1: X1X1 and F2: X2X2 respectively. Then x1x2:  

X1X2 is a fixed point of F. 

 

    Proof. Since x1 and x2 are fixed points of F1 and F2, so, F1()x1()=x1()  

 

and  F2()x2()=x2() . 

 

Now, ))(())()(( 2121  xxxxF   = )()()()()()( 212211  xxxFxF  = 0. 

 

Hence, ))(())()(( 2121  xxxxF  , and thus, x1x2 is a fixed point of F.  
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    Example 3.8 Let =[0,1] and  be the -algebra of all Lebesgue measurable subsets of .  

    Let X1=R (the set of reals), and F1: R R be such that F1()x=2
x1. Let x1:R be such that x1()=1 . Then x1 is 

a fixed point for F1.  

    Let X2=C (the set of complex numbers), and F2: C C be such that F2()x=42
2ix+1. Let x2:C be such that x2()=12i 

. Then x2 is a fixed point for F2.  

    Now, x1x2:  RC, defined by (x1x2)()=(1)(12i) is a fixed point for the random operator F:  (RC) RC.  

 

It can be shown that the converse of the Theorem 2.7 also holds. 

 

    Theorem 3.9 Let F1: X1X1 and F2: X2X2   be two random operators and F be the corresponding random operator on 

X1X2. If x1x2 :  X1X2 is a fixed point for F, then x1 and x2 are fixed points of F1 and F2 respectively. 

 

    Proof. We have, ))(())()(( 2121  xxxxF  . 

                                 )()()()()()( 212211  xxxFxF   

                                 ),))(()((),))(()()()(( 212211 gfxxgfxFxF        fX1*, gX2*. 

                                 ))(())(())()(())()(( 212211  xgxfxFgxFf       fX1*, gX2*. 

 

In particular, we take f be such that Ker(f)={0} and g be a non zero constant function.  

Then it follows that  F1()x1()=x1() .  

Similarly, taking f as a non zero constant function and Ker (g)={0}, we can show that  

F2()x2()=x2() .  

REMARK 

      We consider the converse parts of Theorems 3.1 and 3.4. Here, we can raise the following problems: 

 

(i) From a given random operator   F: (X1X2) Y1Y2, can we construct random operators F1: X1Y1 and F2: X2Y2 ? If 

F is separable, what can be said about the separability of F1 and F2? 

 

(ii) Let S be a non empty subset of a Banach space X. The random operator F: SS is said to be (k, n) rotative random operator for 

kn, if for every  , 

    )()()(  xFx n  )()()(.  xFxk  ,     where x: S is an S-valued random variable, and nN (refer to [1]).   

Now, considering F1: X1X1 and F2: X2X2 as (k1, n1) and (k2, n2) rotative random operators respectively, what can be said 

about the random operator F on X1X2?  
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Abstract- Internal combustion engines in now a days is the best 

available reliable source of power for all domestic, large scale 

industrial and transportation applications. The major issue arises 

at the efficiency of these engines. Every attempt made to 

improve these engines tends to attain the maximum efficiency. 

The performances of the diesel engines are enhanced by proper 

design of inlet manifold, exhaust manifold, combustion chamber, 

piston etc. The study is about the effect of piston configurations 

on in- cylinder flow. Here a single cylinder direct injection diesel 

engine is used for study. For obtaining swirl intensity helical-

spiral combination inlet manifold is used. Increase in swirl 

intensity results in better mixing of fuel and air. Swirl Velocities 

in the charge can be substantially increased during compression 

by suitable design of the piston. In the present work, a study on 

the effect of different piston configuration on air motion and 

turbulence inside the cylinder of a Direct Injection (DI) diesel is 

carried out using Computational Fluid Dynamics (CFD) code 

Fluent 13. Three dimensional models of the manifolds, pistons 

and the cylinder is created in CATIA V5 and meshed using the 

pre-processor Hypermesh 10.0. 

 

Index Terms- CFD, inlet manifold, piston configurations, swirl 

ratio, tumble ratio, volumetric efficiency. 

 

I. INTRODUCTION 

s engines have evolved over the years, pistons have evolved 

with them. They're getting shorter and lighter, and use 

smaller skirts — the cylindrical "body" of the piston. Newer 

pistons are often made of aluminum alloys comprised of more 

silicon than in the past. This improves resistance to heat and 

reduces thermal expansion. 

        One of the biggest advancements in piston technology is the 

use of different piston "tops" or "crowns," the part that enters the 

combustion chamber and is subjected to combustion. While older 

piston tops were mostly flat, many now feature bowls on top that 

have different effects on the combustion process. The piston 

bowl is primarily used in diesel engines. Diesels don't have an 

ignition phase, so the piston crown itself may form the 

combustion chamber. These engines often use pistons with 

differently shaped crowns, although with direct 

injection becoming increasingly popular, gasoline engines are 

starting to use them as well. 

        The shape of the piston bowl controls the movement of air 

and fuel as the piston comes up for the compression stroke 

(before the mix is ignited and the piston is pushed downward.) 

The air and fuel swirl into a vortex inside the piston bowl before 

combustion (or compression) takes place, creating a better 

mixture. 

By affecting the air/fuel mixture, you can achieve better and 

more efficient combustion, which leads to more power. The 

bowls have a variety of different shapes; some are also designed 

to optimize fuel economy. With direct injection becoming the 

hottest new technology for gasoline engines, expect uniquely-

bowled pistons to become more and more popular. In high-speed 

direct-injection Diesel engines, the flow conditions inside the 

cylinder at the end of the compression stroke, near top dead 

center (TDC), are critical. for the combustion process 

        These are determined by the air flowing into the cylinder 

through the intake valves during the induction process and by its 

evolution during the compression stroke. 

        Many researchers had been studied on piston geometry 

effecting the flow distribution of diesel engine. This chapter 

reviews the previous published literatures, which lays the 

foundation and basis for further work in this project. This helps 

to give a better understanding about the topic and also acts as a 

guideline for this thesis.  

        Benajes and Margot et al.  [6], studied the flow 

characteristics inside the engine cylinder equipped with different 

piston configurations were compared. For this, complete 

calculations of the intake and compression strokes were 

performed under realistic operating conditions and the ensemble-

averaged velocity and turbulence flow fields obtained in each 

combustion chamber analyzed in detail. The results confirmed 

that the piston geometry had little influence on the in-cylinder 

flow during the intake stroke and the first part of the compression 

stroke. However, the bowl shape plays a significant role near 

TDC and in the early stage of the expansion stroke by controlling 

both the ensemble-averaged mean and the turbulence velocity 

fields. 

        Aita et al.[1] studied the swirl motion in the cylinder during 

the intake and compression strokes on a real geometry with one 

intake valve, but presented little validation of their calculations. 

Chen et al. [4] performed calculations of the full intake and 

compression processes and presented some comparisons with 

experimental data. Their results showed that calculations 

significantly under predicted the turbulence velocity. They 

explained the differences by errors in the experimental data and 

the limitations of the standard k–ɛ model. Dillies et al. [5] also 

presented similar calculations of a Diesel engine with one intake 

valve for one combustion chamber, and in this case results 

compared reasonably well with the experiments. Celik et al. [3] 

made a review of computations based on large eddy simulation 

(LES) and concluded that this method has great potential in this 

A  
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kind of application; however its computational cost is still too 

high for engine design. 

         From the review of literature, it can be noted that, design of 

inlet manifold configuration and piston geometry is very 

important in an IC engine. Hence, this study looks up on the 

effect of helical-spiral combined configuration with different 

piston configurations on the induced mean swirl velocity in the 

piston bowl at TDC, swirl ratio during suction and compression 

stroke, turbulent kinetic energy variation and volumetric 

efficiency at engine speed 1000 rpm. 

 

Objective of the present study is: 

 Perform CFD Simulation of the IC engine with inlet 

valve, intake manifold (Helical-spiral combination) and 

piston using dynamic mesh approach.  

 Study the effect of different piston head configurations 

on the in-cylinder flow-(only intake and compression 

stroke). 

 Compare effect of different piston head configurations 

on volumetric efficiency, turbulence, swirl and tumble 

ratio in the engine. 

 

         By using the CFD code, flow field can be predicted by 

solving the governing equations viz., continuity, momentum and 

energy. The renormalization group theory (RNG k-ε) turbulent 

model is used for analyzing the physical phenomena involved in 

the change of kinetic energy. In this work, three pistons (piston 

A, piston B and piston C,) and in-cylinder flow field 

investigations are carried out for an engine speed 3000     rpm.  

 

II. ENGINE AND COMPUTATIONAL DETAILS 

         The base engine is same for all three piston configurations 

CFD analysis. The detailed specification of the base engine 

selected for the simulation is given in Table 1. The engine 

selected is a single cylinder research DI diesel engine with 

Helical-spiral combination inlet manifold. 

 

Table 1: Geometrical characteristics of the engine 

Bore  130.0 mm 

Stroke  150.0 mm 

Connecting rod length  275.0 mm 

Displacement  1991 cm3 

Intake valve diameter  44.4 mm 

Intake valve angle  60° 

 

III. METHODOLOGY 

         The methodology adopted for the present work is as 

follows. Flow through the intake manifold is simulated to study 

the in cylinder flow field during non-reacting conditions, which 

includes the following steps: 

         • Solid modeling of the intake manifold and cylinder 

geometry with valves. 

         • Mesh generation. Solution of the governing equations 

with   appropriate boundary conditions. 

         • Comparison of the simulated results with the various 

piston configurations 

         The study is expected to explore the potential of using CFD 

tool for design and optimisation of engine piston geometry. 

Thecommercial CFD code ANSYS FLUENT 14.0 is used for the 

analysis of flow. The CFD package includes user interfaces to 

input problem parameters and to examine the results. The code 

contains three elements 

1. Pre-Processor 

2. Solver  

3. Post Processor 

 

         Preprocessor mainly involves the creation of basic 3D 

model, grid generation and fixing of the boundary conditions. 

Modeling and meshing is done in Hypermesh 10.0 and is 

exported to ANSYS FLUENT 13.0 for completing the mesh.        

                      

   
 Figure 1 Geometric model of IC Engine manifold 

 

.     

Piston A                         Piston B                              Piston C 

Figure 2: Geometric model of IC Engine manifold 

 

 
 

Piston A          Piston B                 Piston C 

 
Figure 3: CFD Model of IC Engine Piston at TDC 

 

IV. GEOMETRY DECOMPOSITION AND MESH GENERATIONS 

         Two approaches are employed in Fluent 13.0 to solve in-

cylinder problems, namely, hybrid approach and layering 

approach.  While the hybrid approach is used for engines with 

canted valves like most SI engines, the layering approach is 

typically used for engines with vertical valves like most diesel 

engines. For either approach mentioned above, in-cylinder 

problems solved in Fluent consist of three stages.  The first stage 

is to decompose the geometry into different zones and mesh them 

properly.  By breaking up the model into different zones, it is 

possible to apply different mesh motion strategies to different 
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regions in a single simulation.  The second stage is to setup the 

engine case inside Fluent with the help of a setup journal. The 

third stage is to perform a transient in-cylinder simulation. The 

decomposition process is shown in Fig 4. The computational 

domain includes intake ports and valves, the cylinder and the 

piston bowl. The number of cells varies from 0.5 million cells in 

TDC, to 1.6 million cells in bottom dead center (BDC). Since the 

computational domain is very complex, composed of different 

zones with different topologies, each zone has been meshed 

separately (see Fig. 4). This strategy is very useful to obtain a 

good quality grid and to reduce significantly the meshing time. 

The connectivity of the various sub-domains is ensured by means 

of arbitrary interfaces that connect common faces of adjacent 

zones. Both intake ducts have been meshed following a similar 

topology, the cells are oriented in the flow direction and they are 

joined with a cylindrical structured mesh in the zone upstream of 

the valves. The mesh above the valves has been constructed by 

revolution of a structured mesh section. During the compression 

stroke, once the intake valves are closed, the intake ports sub-

domains are disconnected from the calculation, so that only the 

combustion chamber is considered. 

 

 
Figure 4: Mesh Boundary and Cell Zone Nomenclature 

 

V. CFD ANALYSIS OF IC ENGINE 

5.1 Governing Equations in CFD 

         There are mainly three equations we solve in computational 

fluid dynamics problem. They are Continuity equation, 

Momentum equation (Navier Stokes equation) and Energy 

equation. The flow of most fluids may be analyzed 

mathematically by the use of two equations. The first, often 

referred to as the Continuity Equation, requires that the mass of 

fluid entering a fixed control volume either leaves that volume or 

accumulates within it. It is thus a "mass balance" requirement 

posed in mathematical form, and is a scalar equation. The other 

governing equation is the Momentum Equation, or Navier-Stokes 

Equation, and may be thought of as a "momentum balance". 

The Navier-Stokes equations are vector equations, meaning that 

there is a separate equation for each of the coordinate directions 

(usually three).  

 

5.2 Transient IC engine analysis 

         To carryout IC engine dynamic analysis meshed model of 

manifold with combustion chamber is imported into ANSYS 

Fluent 13.0. The CFD simulation is carried out for only cold flow 

without combustion. The procedure for solver settings selection 

of turbulence model and applying boundary conditions to 

simulate analysis is discussed in this section. 

 

5.3 Boundaries and initial conditions 

         Constant pressure is used as boundary condition at both the 

intake and the exhaust manifolds. Attach boundaries are 

specified on the coincident cell face near the cells above / below 

the valve. No slip wall boundary condition in conjunction with 

logarithmic law of wall is used. Walls are considered to be 

adiabatic. 

 

5.4 Mathematical model 

         In this thesis RNG k- ε model because, in this model ‘k’ is 

the turbulence kinetic energy and is defined as the variance of the 

fluctuations in velocity. It has dimensions of (L
2
 T

-2
), e.g. m

2
/s

2
. 

‘ ’ is the turbulence eddy dissipation (the rate at which the 

velocity fluctuations dissipate) and has dimensions of k per unit 

time (L
2
 T

-3
), e.g. m

2
/s

3
. 

         The turbulent kinetic energy equation as modeled has a 

number of simplifications from the rigorous equation.  

 

 
 

         The first term on the RHS is the production of ‘k’, the 

second term ( ) is the specific dissipation per unit mass. The 

last terms describe the transport of ‘k’ by molecular and turbulent 

diffusion. 

         The standard k-  model is the default turbulence model in 

Fluent. Rather than solving for a length scale it solves a second 

transport equation for the dissipation rate. 

 

 
 

         This model was derived and tuned for Flows with high 

Reynolds numbers. This implies that it is suited for flows where 

the turbulence is nearly iso-tropic and is suited to flows where 

the energy cascade proceeds in local equilibrium with respect to 

generation.  

 

VI. RESULTS AND DISCUSSIONS 

         In this chapter, the results from the modeling and CFD 

simulation using FLUENT software are shown and discussed. 

Results are shown in term of graphs for the simulation results for 

pressure distribution, temperature distribution and Velocity. 
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         The moving mesh is generated by DYNAMIC MESH 

ROUTINE, a moving mesh module in FLUENT. In engine 

operation, valves and the piston move, so the mesh should move 

according to the real engine in order to simulate the charge of 

valve and piston position with crank angle. Piston and piston 

bowl movement are decided by the stroke, connecting rod and 

crank angle. Calculation starts at 360
o 
CA and ends at 1080

o 
CA. 

A cold flow analysis is performed for this purpose. Cold flow 

simulations for IC engines can provide valuable design 

information to engineers. These simulations allow for the effect 

on volume efficiency, swirl and tumble characteristics to be 

predicted based on changes in port and combustion chamber 

design, valve lift timing, or other parameters. 

 

6.1 Pressure and temperature 

         The graphs Fig 5 and 6 shows pressure distribution, 

temperature distribution are plotted against the time step for 

various cases. Note that each increment of a time step is equals to 

an increment of 0.25° of crank angle. Piston starts from TDC 

about 0 degrees and the maximum pressure reaches at 360 

degree. At the start of combustion after the ignition delay there is 

a sudden change of slope of the p-θ curve. The pressure rises 

rapidly for a few crank angle degrees, and then moves slowly 

towards a peak value. The Maximum pressure and end of 

compression stroke is 60 bars and temperature is 980 K. 

 

 
Figure 5 Pressure Vs. crank angle 

 

 
Figure 6. Pressure Vs. crank angle 

6.2 Swirl and Tumble ratio inside the cylinder 

         Swirl and tumble ratios are generally defined as the ratio of 

the angular momentum of the in cylinder flow about each of the 

three orthogonal axes. It is normalized against the same gas 

rotating as solid body the same axes at crank speed. The usual 

method for determining these ratio is, first the centre of the 

combustion chamber is determined. Then the X, Y and Z are 

dined with the origin of the centre of the mass. The Z axis is 

defined as being parallel to the line of piston motion. The Y axis 

is defined as perpendicular to Z and parallel to central axis of the 

inlet manifold. Finally, the X axis is defined as perpendicular to 

Z and Y. 

 

 

 
Figure 7 Swirl ratios for different piston configurations 

 

         Figure 6.9 shows the variation of Swirl Ratio (SR) inside 

the cylinder with respect to crank angle for different piston 

configurations at 1000 rpm. During the suction stroke, the swirl 

ratio increases till the maximum valve lift position and gradually 

decreases till the end of valve closing and again increases at the 

end of compression stroke. In the comparison of swirl ratio at 

1000 rpm, maximum value is obtained for piston B configuration 

over the other two pistons. 
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VII.  

 
Figure.8 Tumble ratio Y for different manifold 

configurations 

 

         Fig. 8 and 9 shows the variation of the TR with CADs at 

1000 rpm engine speed considered in this study during suction 

and compression strokes. It is observed that the TR ratio changes 

its magnitude (positive to negative or vice versa) indicating 

overall air movement changes its direction during entire cycle 

with CADs. The reasons for this could be: (i) change in the 

overall tumble flow pattern due to low pressure and bifurcation 

zones, (ii) change in piston speed with CA, and (iii) change in the 

direction of the piston movement during suction and compression 

strokes. With an increase in engine speed, variation in TR is 

marginal at all the CA.  However, at 50 to 100 CAD, TR is 

maximum.  

         It shows Stronger the tumble motion (more TR), more the 

turbulent kinetic energy released during its break down at the end 

of compression stroke. Also, it helps in higher turbulence levels 

at the time of ignition.  Among the intake manifold shapes 

considered in this study, piston A results in higher TR compared 

to the piston B and piston C.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure.9 Tumble ratio X for different manifold 

configurations 

 

6.3 Turbulent kinetic energy inside the cylinder 

         The following figure shows the turbulent kinetic energy 

level during the suction and compression processes at different 

CAs for piston A, B and C. 

 

 
At 60º 

 
   

At 160º 
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At 240° 

Figure 10 TKE at different crank angles of piston A 

 
 

At 60° 

 
 

At 160º 

 

 
At 240º 

Figure 11. TKE at different crank angles of piston B 

 

 
 

At 60° 

 

 

 

 
 

At 160 º 

 

 
At 240° 

Figure 12. TKE at different crank angles of piston C 

 

         Figure 13 shows the variation of Turbulent Kinetic Energy 

(TKE) with crank angle at 3000 rpm for different pistons. It is 

observed that the piston configuration affects the turbulence of 

the fluid inside the cylinder. It reaches the peak value during the 

maximum valve open condition. The variation of TKE is 

probably due to different level of air induced through the inlet 

manifold. The dissipation of KE is on account of increased fluid 

motion. Due to this, high SR is observed for piston B than other 

pistons and low level of TKE as shown in Figure 7, while piston 

A shows low SR as well as low TKE. 
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Figure 13 Turbulent Kinetic energy for different piston 

configurations 

 

6.4 Volumetric efficiency 

         The piston A shows lower volumetric efficiency whereas 

Piston C shows higher volumetric efficiency. Turbulence 

consumes energy; hence swirl produced in the cylinder consumes 

energy. As piston B has maximum swirl ratio volumetric 

efficiency in this piston is less and therefore volumetric 

efficiency in piston C is maximum. Volumetric efficiency is 

interrelated with swirl. 

 

 
Figure 14 Volumetric Efficiency for different piston 

configurations 

 

VIII. CONCLUSION 

         Development of any internal combustion engine is driven 

primarily by fuel efficiency and emission requirements. This 

requires refinement of the in-cylinder flow, mixture formation 

and combustion processes. Design optimization of the 

intake/exhaust port, valves and piston bowl is essential to realize 

the above mentioned requirements. The use of Computational 

Fluid Dynamics (CFD) along with optimization tools can help 

shorten the design optimization cycle time. Traditional approach 

of experiments using flow bench testing is very costly as well as 

time consuming. Moreover CFD allows insight into the minute 

flow details which otherwise are not capture using flow bench 

tests. Air motion inside the intake manifold is one of the 

important factors, which govern the engine performance and 

emission of multi-cylinder diesel engines. Hence from the 

literature study a Helical-spiral combination intake manifold is 

considered. The geometry of the piston amplifies the air motion 

at the end of compression stroke. In this project work, the 

internal flow characteristic in the combustion chamber of a diesel 

engine is investigated computationally for the different piston 

configurations. The governing equations for unsteady, three-

dimensional, compressible, turbulent flow are solved with the 

two equation RNG k-ε model to consider the complexity of the 

geometry and fluid motion. The overall flow field inside the 

combustion chamber and various quantities, such as pressure, 

velocity distribution, swirl and tumble ratios were examined for 

all three types of pistons. 

 

        Swirl and tumble ratios can be obtained quite accurately for 

both production and research engines using computational fluid 

dynamics. The summary of the comparison is as follows: 

 Piston B creates higher swirl inside the cylinder 

than piston C. 

 Piston B provides higher volumetric efficiency. 

Improvement of volumetric efficiency is achieved 

by considering piston C. 

 Piston C provides higher Turbulent kinetic energy 

as well as tumble x and y ratio. 

 Piston A provides comparatively low swirl ratio, 

low Turbulent kinetic energy and low volumetric 

efficiency. 
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Abstract- The crankshaft is an important component of an I.C 

engine. This converts the reciprocating displacement of the 

piston in to a rotary motion of the crank. An attempt is made in 

this paper on a single cylinder 4-stroke I.C engine. The 3-d 

modelling of the crankshaft and the analysis is to done by using 

CATIA-V5 software. And applying the boundary conditions on 

the crankshaft. The modal analysis is to be done in two cases i.e 

free-frequency and frequency analysis. Then the results are in 

free frequency analysis the resonance frequency is 1150.967Hz 

occurred at the 7
th

 node. In frequency case minimum frequency 

occurred at the fillet areas is 890.735Hz maximum frequency is 

5539.023Hz. 

 

Index Terms- CATIA-V5, Frequency analysis. 

 

I. INTRODUCTION 

rankshafts are common machine elements which transfer 

rotational movement into linear. Crankshaft design in 

modern internal combustion engines is driven by the desire for 

more power at higher efficiency rates and reduced weight. The 

demands on crankshaft material, therefore, are increasing, while 

the crankshafts themselves become smaller. The many different 

designs of crankshaft vary considerably, and even during mass 

production there can be subtle differences from one to another.  

Crankshaft experiences large forces from gas combustion. This 

force is applied to the top of the piston and since the connecting 

rod connects the piston to the crank shaft, the force will be 

transmitted to the crankshaft. The magnitude of the forces 

depends on many factors which consist of crank radius, 

connecting rod dimensions, weight of the connecting rod, piston, 

piston rings, and pin.      

        Crankshaft must be strong enough to take the downward 

force of the power stroke without excessive bending so the 

reliability and life of the internal combustion engine depend on 

the strength of the crankshaft largely. While the converting the 

reciprocating motion into rotary motion by the crankshaft, it is 

subjected to both  vertical load and vibrations. The study to be 

carried out to check the load carrying capacity of the crank shaft 

subjected to both vibration and rotation. Any physical system can 

vibrate. The frequencies at which vibration naturally occurs, and 

the modal shapes which the vibrating system assumes are 

properties of the system, and can be determined analytically 

using Modal Analysis. Analysis of vibration modes is a critical 

component of a design, but is often overlooked. Inherent 

vibration modes in structural components or mechanical support 

systems can shorten equipment life, and cause premature or 

completely unanticipated failure, often resulting in hazardous 

situations. Detailed modal analysis determines the fundamental 

vibration mode shapes and corresponding frequencies. 

 

II. LITERATURE REVIEW 

        Mr.S.J. Patil  et al [1]  have been described the analytical 

and FE modal analysis of a crankshaft. The 3-dimentional model  

were  constructed in pro/E  and the analysis has to be done in 

ansys. Crankshaft  considered as two rotor system to caluculate 

the six modes of frequency. The results show that the crank shaft 

is not running in critical speed. 

        Momin Muhammad Zia Muhammad Idris et al [2] has been  

discussed the optimization of crankshaft using strength analysis. 

The 3-dimentional model  was created using PRO-E software, 

and the analysis is to be done in ANSYS.The results are  modal 

analysis of modified design is also done to investigate possibility 

of resonance. 

        Rinkle garg and Sunil Bahal. et al [3]  have been studied the 

static analysis of  a single cylinder 4-stroke engine crankshaft 

and using FEM technique and  obtain the stress distribution at 

critical location .The model was created in pro-e and analysis 

concerned in ansys, obtained optimization of crank shaft.   

        B.D.N S Murthy et al [4] has been  analysed  the Modeling, 

analysis and optimization of crankshaft. The analysis is done on 

two different materials are Annealed 4340 steel,Inconel x750 

alloy. The model were created in catia-v5 and the analysis is  to 

be done in ansys. The results are in strength point of view 

Inconel x750 is better than Annealed 4340 steel for crankshaft. 

 

III. OBJECTIVE 

        An attempt in this paper, the crankshaft is modelled by 

using CATIA-V5 software, and frequency analys is done by 

using Catia-v5 analysis software. To evaluate the natural 

frequency with different cases. 

 

IV. MODELING AND ANALYSIS OF CRANKSHAFT 

        The  main objective of this study to analyze the frequency in 

different cases over the crankshaft using CATIA   software.  

C  
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Fig: 1  2-Dimentional model of the crankshaft 

 

 
Fig: 1 design model of the crankshaft 

 

        The geometrical module of the crankshaft is created using 

CATIA V5 R19 software, CATIA is a pre-processor were the 

solid geometry is created using 2-D drawings, module created in 

CATIA is exported as IGES file for the next pre-processor for 

meshing. The figure:1 contains the shaft, crank web, crankpin. 

Modelling of crankshaft is done by importing modal data entered 

in Microsoft excel sheet into CATIA V5 generate shape design 

work bench by running on pading and pocketing micros. 

Meshing can be defined as the process of breaking up a physical 

domain into smaller sub-domains (elements) in order to facilitate 

the numerical solution of a partial differential equation. While 

meshing can be used for a wide variety of applications, the 

principal application of interest is the finite element method. 

Surface domains may be subdivided into triangle or quadrilateral 

shapes, while volumes may be subdivided primarily into 

tetrahedral or hexahedral shapes. T he design model of the 

crankshaft using tetrahedral shape of meshing and solid 187 

element is used for the analysis part. No. of nodes: 841, No of 

elements: 2763. 

 

APPLY MATERIAL FOR CRANKSHAFT: 

 Material details:  

 Material Type: cast iron 

 Young modulus: 1.7e
+011

N/m
2
 

 Poisson’s ratio: 0.291 

 Density: 7197kg/m³ 

Coeffient of thermal expansion : 1.2e
-005

k-deg 

Yield strength : 3.1e
+008

 N-m
2
. 

 

V. RESULTS AND DISCUSSION 

Analysis of crankshaft: 

        The analysis of crankshaft on free-frequency and frequency 

(modal analysis) by using CATIA-V5 Software, hence the results 

are tabulated below. There are generally two categories for the 

vibrations the free frequency vibrations and frequency vibrations, 

free vibrations occur when the system is under the action of 

oscillating systems and their inherent forces external forces there 

are controversial.  

 

Case-1: Free-frequency case: 

        In free-frequency case  there is no boundary conditions are 

applied in the crankshaft . In natural free-frequency the 

crankshaft should not  be vibrating but some  period of time  

vibrations are occurred because self weight of the crankshaft. 

The frequency occurred in 7
th

 node . These frequency is known 

as resonance frequency . 

 

 

 

 

Table:1 free-frequencies of vibration 

 

Seventh Mode of vibration: 

        The seventh mode of vibration is bending vibration, the 

natural frequency is 1150.96Hz. 

 
Fig: 1: 7

th
 mode of vibration 

 

8
th

 Mode of vibration:  

        The eighth mode of vibration is occurred at the crankpin 

area .the frequency will be 1370.633Hz. 

S.No MODE FREQUENCY 

[Hz] 

1 1-5 0 

2 6 4.801e-004 

3 7 1150.96 

4 8 1370.633 

5 9 2275.472 

6 10 2435.688 
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Fig:2:  8

th
 mode of vibration 

 

9
th

 mode of vibration: 

The nineth mode of vibration is occured at the  left side shaft part 

and the left  side web part, the freqquency is 2275.472Hz. 

 
Fig: 3:  9

th
 mode of vibration. 

 

10
th

 mode of vibration: 

        The 10
th

 mode of vibration is bending vibration of crank pin 

area and the left side of the crank part , the frequency is 

2435.688Hz. 

 
Fig: 4:  10

th
 mode of vibration. 

 

Frequency case : 

        In frequency case applied boundary conditions on the 

crankshaft, the two ends of the crankshaft is to be fixed at the 

shaft part and the bearing load applied on the crankpin area. 

 

 
Fig: 5 boundary conditions appiled on the crankshaft 

 

MODE FREQUENCY 

[Hz] 

1 890.735 

2 990.53 

3 1450.168 

4 2413.328 

5 2623.305 

6 3035.357 

7 3623.042 

8 4678.819 

9 5480.648 

10 5539.023 

Table:2 natural  frequency case 

 

First mode of vibration: 

        The first mode of vibration in  x-direction at natural 

freqquency of 890.735Hz. Translation in y-axis is 77.37% , 

roation in x& z directions is 0.73% &0.22%.The maximum 

frequecy appears at the bottom of the crank web. 

 
Fig: 6 First mode of vibration 

 

Second mode of vibration 

        The second mode of vibration in y-direction  is 990.53Hz. 

Translation in x-direction is 0.27% and y-direction is 78.11% , 

rotation in x-direction is 0.45. The maximum  frequency appears 

at the left web and the left side of the shaft part.  

 
Fig:7 second mode of vibration. 

 

Fifth mode of vibration: 

        The fifth mode of vibration in y-direction  is 2623.3Hz. 

Translation in x-direction is 7.66% and x-direction is 1.51% , 

rotation in y-direction is 5.79%. The maximum ferqquency 

appers at the side of the crank web. 
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Fig: 7  fifth mode of vibration 

 

10
th

 mode of vibration: 

The 10
th

  mode of vibration in frequency  is 5539Hz. Translation 

in x-direction is 13.69% and z-direction is 4.32% , rotation in y-

direction is 1.44%.  The bending occurred at the right side of the 

crank web,since the  crankshaft  has increase the no.of 

revolutions the force applied on the crankshaft wii be increased 

so that the frequency is also increased the bending of the crank 

web occurred. 

 
Fig: 8:  10

th
 mode of vibration 

 

VI. CONCLUSION 

 In free-frequency case the resonance frequency is 

1150.967Hz at 7
th

  mode. When the engine running at 

the high speed, the driving frequency is merly 100Hz. 

As the lowest natural frequency is far higher than 

driving frequency, possibility of resonance is rare. 

 In frequency case the minimum frequency occurred at 

1
st
 mode is 890.735Hz, the maximum frequency 

occurred at 10
th

 node is 5539.023Hz. 
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Abstract- When the high performance in sports is discussed, the 

concept of Athletic Intelligence originates; because of the gap in 

understanding which skills representing athletic performance 

these conceptions are wide. So, the researcher has made an effort 

to assess the athletic intelligence attributes in selected sports. The 

study was conducted on a total of one Hundred sports persons, 

but for the final evaluation only fifty four subjects were 

considered, those who have played at least college level using 

purposive sampling studying in the Delhi University with age 

ranged from 17 years and above. The Athletic Intelligence was 

assessed by a questionnaire “Attribute Rating Scale” developed 

by “Johan Erikson” (2007). A Strong Reliability value of the 

questionnaire was obtained on Indian population as Cronbach’s 

alpha was 0.75. The different attributes have been noticed in 

different sports. The highest rated attributes of athletic 

intelligence were found to be more contributing in performance. 

In contrast, the lowest rated attributes were found to be 

comparatively less or not at all contributing in the performance 

of the selected sports. The overall highest rated attribute among 

the selected sports was to take quick decisions which is a meta-

cognitive attribute (6.32). Whereas, the lowest rated attribute was 

to criticize fellow players which is a physical attribute (4.93). An 

overview has revealed that the highest emphasis is given on the 

meta-cognitive, second highest to technical and the physical 

variable has been rated lowest. Hence, it can be concluded that 

by working out on the highest rated athletic intelligence 

attributes, performance in selected sports can be effectively 

raised.  

 

Index Terms- Athlete, Intelligence, Athletic Intelligence, Sports, 

Attributes. 

 

I. INTRODUCTION 

n the field of sports, intelligence is considered as a crucial 

factor for achievement of excellence. So, whenever the elite 

performance in sports is discussed the concept of Athletic 

Intelligence arises. According to Gardner (1985) Athletic 

Intelligence is the capacity to use your whole body or parts of the 

body (your hand, fingers, arms) to solve problem, make 

something or put on some kind of production. In sport an athlete 

is required to use his/her whole body to its optimum level. In 

other words we can say one has to be intelligent enough to use 

his body to its optimum level. 

        So far very less work has been done in the concerned field, 

several questions needed to be still answered, this is because the 

area lacks in testing. There’s hardly likely to be a single 

inventory that can have complete predictive power in assessing 

athletic intelligence. Before developing the same one should 

know exactly what are the most possible constituents of athletic 

intelligence. So, Cratty (1972) shortlisted 13 major constituents 

of athletic intelligence (Cognitive abilities, Adjustment, Tactics 

and strategies, Anticipation of and responding to tactics, 

Analysing opponents moves, Quick decision, Analysing skills of 

team interaction, Exploiting opponents’ moves, Ability to change 

tactics when new situations arise, Personal relationship, Forcing 

the opponents to play to your tune, evaluating one’s own and 

opponents abilities and Remembering rules of the game). These 

components have been considered to be crucial for high-level 

performance as these are accounted as a significant proportion of 

variance in performance between elite and sub-elite athletes 

(Bompa, 1999; Erickson, 2007 and McPherson, 1994).  

        Further, the percentage of variance of these 13 components 

varies from sports to sports. Because, every sport has their own 

specific demands for motor skills (technical, tactical, 

conditional), physical fitness, emotional and social skills and so 

on (Kamlesh, 2009). Hence, the researcher has made an attempt 

to scrutinize the core athletic intelligence attributes of certain 

selected sports. These may hold the key to unlock the exact 

constituents of an athletic intelligence test. Therefore, the scholar 

has tested the following objectives. 

 

II. OBJECTIVES OF THE STUDY 

 To assess the sport specific attributes of Athletic 

Intelligence in baseball 

 To assess the sport specific attributes of Athletic 

Intelligence in basketball 

 To assess the sport specific attributes of Athletic 

Intelligence in cricket  

 To assess the sport specific attributes of Athletic 

Intelligence in football 

 To assess the sport specific attributes of Athletic 

Intelligence in handball  

 To assess the sport specific attributes of Athletic 

Intelligence in hockey 

 To assess the sport specific attributes of Athletic 

Intelligence in volleyball 

 To assess the Athletic Intelligence attributes among 

selected sports. 

 

I 
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III. PROCEDURE AND METHODOLOGY 

        By using purposive sampling a total of one Hundred sports 

persons were selected but for the final evaluation fifty four 

subjects were considered as they have answered all the questions. 

Further the study has been limited to those who have played at 

least college level studying in the Delhi University, with the age 

ranged from 17 years and above. Athletic Intelligence was 

selected as the variable of the study, An Athletic Intelligence 

assessment questionnaire “Attribute Rating Scale” developed 

by “JOHAN ERIKSON” (2007) was adopted to apply, that was 

reliable on the Indian population. It explains one’s perception 

understanding about the game. There was a list of fourteen 

attributes exercised that is represented by three domains of 

Athletic Intelligence Physical (p), technical (t) and Meta 

cognitive (mc). The data collected was analysed by computing 

descriptive statistics. 

 

IV. RESULTS AND DISCUSSIONS 

        The data was analyzed by employing descriptive statistics 

and the results with regard to the highest and lowest attribute 

among different sports is presented from table no. 1 to table no. 7 

and the overall highest and the lowest attribute among selected 

sport is presented in table 8:  

 

 

Table: 1 Highest & lowest mean on the Attribute Rating Scale in Baseball 

*(mc) metacognitive, ** (t) technical, *** (p) physical 

 

        Table no. 1 indicating the five Highest and Lowest Rated 

Attributes in Baseball. The five Highest Rated Attributes in 

Baseball were: Movement/ Motion pattern (p) 7.33, Placement 

on the field (t) 7.00, Tackle (p) 6.67, Shots (t) 6.33 and 

Anticipating the game (mc) 6.33. In contrast, the Lowest Rated 

Attributes were: Strength (p) 5.67, Dribble (t) 5.33, Ply metrics 

(p) 5.67, Criticize fellow players (p) 5.67 and Endurance (p) 

6.00.  

 

Table: 2 Highest & lowest mean on the Attribute Rating Scale in Basketball 

*(mc) meta cognitive, *(t) technical, *** (p) physical 

 

        Table no. 2 indicating the five Highest and Lowest Rated 

Attributes in Basketball. The five Highest Rated Attributes in 

Basketball were: Pass (t) 7.17, Endurance (p) 6.83, Strength (p) 

6.83, Follow their team’s tactics (mc) 6.67 and Take quick 

decisions (mc) 6.67. In contrast, the Lowest Rated Attributes in 

Basketball were: Criticize fellow players (p) 3.67, Ply metrics (p) 

5.83, Tackle (p) 6.33, Take the “right” decisions (mc) and 

Placement on the field (t) 6.40. 

 

 

 

 

 

 

 

 

S.NO. ATTRIBUTES MEAN 

(m) 

SD ATTRIBUTES MEAN 

(m) 

SD 

 Highest Rated   Lowest Rated   

1 Movement/ motion patter (p)*** 7.33 .58 Strength (p)*** 5.67 1.16 

2 Placement on the field (t) ** 7.00 .56 Dribble (t)** 5.33 .58 

3  Tackle (p)*** 6.67 1.16  Ply metrics (p)*** 5.67 1.16 

4  Shots (t)** 6.33 .58 Criticize fellow players (p)*** 5.67 .58 

5  Anticipating the game (mc)* 6.33 .58  Endurance (p)*** 6.00 1 

S.NO. ATTRIBUTES MEAN 

(m) 

SD ATTRIBUTES MEAN (m) SD 

 Highest Rated   Lowest Rated   

1  Pass (t)** 7.17 .75 Criticize fellow players (p)*** 3.67 3.08 

2 Endurance(p)*** 6.83 .75 Ply metrics (mc)* 5.83 .75 

3  Strength (p)*** 6.83 .75 Tackle (p)*** 6.33 .82 

4  Follow their team’s tactics (mc)* 6.67 1.51 Take the “right” decision (mc)* 6.33 1.37 

5  Take quick decisions (p)***  6.67 1.21 Placement on the field (t)*** 6.40 .894 
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Table: 3 Highest & lowest mean on the Attribute Rating Scale in Cricket 

 

*(mc) meta cognitive, ** (t) technical, *** (p) physical 

 

        Table no. 3 indicating the five Highest and Lowest Rated 

Attributes in Cricket. The five Highest Rated Attributes in 

Cricket were: Strength (p) 6.60, Shots (t) 6.40, Take the “right” 

decisions (mc) 6.20, Endurance (p) 6.00 and Anticipating the 

game (mc) 6.00. Whereas, the Lowest Rated Attributes were: 

Dribble (t) 3.80, Follow their team’s tactics (mc) 4.60, and 

criticize the fellow players (p) 5.20 and Placement on the field (t) 

5.40. 

 

Table: 4 Highest & lowest mean on the Attribute Rating Scales in Football 

 

*(mc) meta cognitive, ** (t) technical, *** (p) physical 

 

        Table no. 4 indicating the five Highest and Lowest Rated 

Attributes in Football. The five Highest Rated Attributes in the 

Football were: Placement on the field (t) 6.43, Endurance (p) 

6.09, Shots (t) 6.00, Take the “right” decisions (mc) 6.00 and Ply 

metrics (p) 5.91. The Lowest Rated Attributes were found to be: 

Dribble (t) 4.55, Movement/ Motion pattern (p) 4.82, criticize the 

fellow players (p) 4.91, Ply metrics (p) 5.40 and Follow their 

team’s tactics (mc) 5.73. 

 

Table: 5 Highest & lowest mean on the Attribute Rating Scale in Handball 

*(mc) meta cognitive, ** (t) technical, *** (p) physical 

 

        Table no. 5 indicating the five Highest and Lowest Rated 

Attributes in Handball Players. The five Highest Rated Attributes 

in Handball were: Take quick decisions (p) 6.82 Follow their 

team’s tactics (mc) 6.45, Movement/ Motion pattern (p) 6.36, 

Tackle (p) 6.36 and Pass (t) 6.27. In contrast, the Lowest Rated 

Attributes were found to be: Criticize fellow players (p) 4.82, 

Endurance (p) 5.73, Strength (p) 5.82, Ply metrics (p) 6.00 and 

Take the “right” decisions (mc) 6.09. 

 

 

 

 

S.NO. ATTRIBUTES MEAN 

(m) 

SD ATTRIBUTES MEAN 

(m) 

SD 

Highest Rated   Lowest Rated   

1 Strength (p)*** 6.60 .55 Dribble (t)** 3.80 1.79 

2 Shots (t)** 6.40 1.52 Follow their team’s tactics (mc)* 4.60 1.67 

3 Take the “rights” decisions(mc)* 6.20 1.64 Ply metrics (p)** 4.80 1.30 

4 Endurance (p)** 6.00 .71 Criticize fellow players (p)** 5.20 1.92 

5 Anticipating the game (mc)* 6.00 1.87  Placement on the field (t)* 5.40 .55 

S.NO. ATTRIBUTES MEAN 

(m) 

SD ATTRIBUTES MEAN 

(m) 

SD 

Highest Rated   Lowest Rated   

1  Placement on the field (t)** 6.43 .98 Dribble (t)** 4.55 1.21 

2 Endurance (p)*** 6.09 .94 Movement/ motion pattern (p)*** 4.82 1.33 

3 Shots (t)** 6.00 1.33  Criticize fellow players (p)*** 4.91 1.22 

4 Takethe’right’decision (mc)* 6.00 1.10 Ply metrics (p)*** 5.40 1.27 

5 Ply metrics (p)*** 5.91 1.27 Follow their team’s tactics (mc)* 5.73 1.19 

S.NO. ATTRIBUTES MEAN 

(m) 

SD ATTRIBUTES MEAN 

(m) 

SD 

Highest Rated   Lowest Rated   

1 Take quick decisions (mc)* 6.82 1.25  Criticize fellow  

Players (p)*** 

4.82 2.04 

2 Follow their team’s tactics (mc)* 6.45 .93 Endurance (p)*** 5.73 1.19 

3 Movement/ motion pattern (p)*** 6.36 1.29 Strength (p)*** 5.82 1.47 

4 Tackle (p)*** 6.36 1.21 Ply metrics (p)*** 6.00 1.10 

5 Pass (t)** 6.27 1.19 Take the ‘right’ decision (mc)* 6.09 1.14 
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Table: 6 Highest & lowest mean on the Attribute Rating Scale in Hockey 

*(mc) meta cognitive, ** (t) technical, *** (p) physical. 

 

       Table no. 6 indicating the five Highest and Lowest Rated 

Attributes in Hockey. The five Highest Rated Attributes in 

Hockey were: Tackle (p) 6.71, Strength (p) 6.71, Dribble (t) 6.43, 

Fellow their team’s tactics (mc) 6.00 and Shots (p) 6.00. In 

contrast, the Lowest Rated Attributes in Hockey were: Criticize 

the fellow players (p) 4.71, Take the “right” decisions (mc) 5.29, 

Ply metrics (p) 5.67 and Anticipating the game (mc) 5.71. 

 

Table: 7 Highest & lowest mean on the Attribute Rating Scale in Volleyball 

 

S.NO. ATTRIBUTES MEAN  

(m) 

SD ATTRIBUTES MEAN 

(m) 

SD 

Highest Rated   Lowest Rated   

1 Take quick decision (mc)* 6.55 1.51 Movement/ motion pattern 

(p)*** 

5.00 1.73 

2 Follow their team’s tactics (mc)* 6.18 1.40 Dribble (t)** 5.12 1.13 

3 Endurance (p)*** 6.00 1.18 Placement on the field (t)** 5.22 1.39 

4 Take the “right” decision (mc)* 6.00 1.34 Strength      (p)*** 5.36 1.28 

5 Pass (t)** 5.82 1.32 Anticipating the game (mc)* 5.36 1.28 

*meta cognitive (mc), ** technical (t), *** physical (p) 

 

        Table no. 7 indicating the five Highest and Lowest Rated 

Attributes in Volleyball. The five Highest Rated Attributes in 

Volleyball were: Take quick decision (mc) 6.55, Follow their 

team’s tactics (mc) 6.18, Endurance (p) 6.00, Take the “right” 

decision (mc) 6.00 and Pass (t) 5.82. Whereas, the Lowest Rated 

Attributes were: Movement/ Motion pattern (p) 5.00, Dribble (t) 

5.12, Placement on the field (t) 5.22, Strength (p) 5.36 and 

Anticipating the game (mc) 5.36 respectively.  

 

Table: 8 Highest and lowest mean on the Attribute Rating Scale among selected games. 

S.NO. ATTRIBUTES MEAN 

(m) 

SD ATTRIBUTES MEAN 

(m) 

SD 

Highest Rated   Lowest Rated   

1 Tackle (p)*** 6.71 .76 Criticize fellow players (p)*** 4.71 1.38 

2 Strength (p)*** 6.71 .49 Take the ‘right’ decision (mc)* 5.29 .95 

3 Dribble (t)** 6.43 .98 Movement/ motion pattern (p)***  5.43 .98 

4 Follow their team’s tactics (mc)* 6.00 1.16 Ply metrics (p)*** 

 

5.67 .82 

5 Shots (p)*** 6.00 1.63  Anticipating the game (mc)* 5.71 .95 

S.NO ATTRIBUTES MEAN (m)  

(54) 

STANDARD DEVIATION (SD) 

Highest Rated 

1 Take quick decisions (mc)* 6.32 1.24 

2  Pass (t)** 6.07 1.27 

3  Shot (t)** 6.06 1.35 

4  Tackle (p)*** 6.06 1.30 

5 Endurance (p)*** 6.04 1.0 

             Lowest Rated 

1 Criticize fellow players   (p)*** 4.93 1.81 

2 Dribble (t)** 5.45 1.51 

3 Ply metrics (p)*** 5.56 1.13 

4 Movement/ motion pattern (p)*** 5.65 1.43 
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*(mc) Meta cognitive, ** (t) technical, *** (p) physical 

 

         Table no. 8 Summarizes data for the five Highest Rated 

Attributes for the total number of participants were:  Take quick 

decisions (MC) 6.32, Pass (t) 6.07, Shot (t) 6.06,   Tackle (p) 

6.06 and Endurance (p) 6.04. These factors of Athletic 

Intelligence were found to be more contributing in team game 

performance. In Contrast, the five Lowest Rated Attributes were:  

Criticize fellow players (P) 4.93, Dribble (t) 5.45, Ply metrics (p) 

5.56, Movement/ motion pattern (p) 5.65 and Placement on the 

field (t) 5.90. 

 

V. CONCLUSIONS 

         In the light of the findings and limitations of the present 

study the following conclusions were drawn. 

1. In Baseball, physical attribute is the highest rated, 

whereas the lowest attribute was technical. 

2. In Basketball, technical attribute is rated highest and 

lowest rating has been assigned to the physical. 

3. In Cricket, physical attribute is rated highest whereas, 

the dribble has been rated lowest because it is not 

required in cricket. 

4. In Football, the highest and the lowest attribute is 

ascribed to technical. 

5. In Handball, meta-cognitive attribute has been rated the 

highest and the lowest rated is physical. 

6. In Hockey, both the highest and the lowest rated 

attribute have been considered as physical. 

7. In Volleyball, meta-cognitive has been considered as the 

highest ranked attribute and physical attribute as the 

lowest rated.  

8. In team sport the meta-cognitive has been attributed as 

the highest attribute and technical is selected as the 

second highest attribute. 

9. The physical attribute has been rated as lowest attribute 

among selected sports. 
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     Abstract- Tree Based Association Rule Mining (TBAR) 

algorithm decreases the number of data base scans during 

frequent item set mining to improve association rule mining 

process. In this paper, we present parallel version of TBAR 

algorithm. Parallel version of TBAR algorithm decreases the 

time required for association rule mining process by making 

candidate item set generation, frequent item set generation and 

association rule generation process parallel. 
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I. INTRODUCTION 

ssociation rule mining[1] is to find out association rules that 

satisfy the predefined minimum support and confidence 

from a given database. The problem is usually decomposed into 

two sub problems. One is to find those itemsets whose 

occurrences exceed a predefined threshold in the database; those 

itemsets are called frequent or large itemsets. The second 

problem is to generate association rules from those large itemsets 

with the constraints of minimal confidence. Suppose one of the 

large itemsets is , , association rules 

with this itemsets are generated in the following way: the first 

rule is , by checking the confidence 

this rule can be determined as interesting or not. Then other rule 

are generated by deleting the last items in the antecedent and 

inserting it to the consequent, further the confidences of the new 

rules are checked to determine the interestingness of them. Those 

processes iterated until the antecedent becomes empty.  

All the association rules generated by association rule mining 

algorithms have some support and confidence. The support and 

confidence of association rule is calculated by the 

formulae:  

 

Support  = Probability  

 

Confidence = Probability  

 

The first sub-problem can be further divided into two sub-

problems: candidate large item sets generation process and 

frequent itemsets generation process. We call those item sets 

whose support exceed the support threshold as large or frequent 

itemsets, those itemsets that are expected or have the hope to be 

large or frequent are called candidate itemsets. 

 

F. Berzal [9] introduced TBAR algorithm for association rule 

mining on relational databases. TBAR out performs Apriori. 

TBAR stores the v>, which 'a' is an attribute, 'v ' is the value of 

'a'. If the value of 'a' in tuple t is 'v', then t contains pair <a: v >.  

R. Agrawal [2] introduced three algorithms for parallelization of 

association rule mining algorithm. He divided the association 

rule mining task in two sub parts for parallelization. In first part 

he considered frequent itemset generation. For this part he gave 

three parallelization techniques. And second part association rule 

generation in this part he simply distributed the generated 

frequent itemsets among multiple processors.  

 

The rest of the paper is organized as follows. In Section II, we 

will see the work in the field of association rule mining and the 

attempts made by researchers to improve association rule mining 

algorithm’s performance. In Section III, we will see the details of 

original TBAR algorithm. Section IV gives the details about 

parallel version of TBAR algorithm. The Section V gives the 

experimental results of TBAR and parallel TBAR applied on 

different datasets.  
 

 
II. LITERATURE SURVEY 

Since, R. Agrawal [1] put forward the Apriori algorithm for 

association rule mining on transaction databases this is frequently 

researched area of Data Mining. Many researchers tried to put a 

new concept based on Apriori algorithm to make association rule 

mining process faster.  

 

F. Berzal [3] then put the TBAR algorithm for Association rule 

mining on relational databases. His algorithm uses tree data 

structure to store frequent itemsets which decreases the number 

of database scans which results in fast association rule mining 

algorithm. De-Chang Pi [4] introduced the Super Tree Based 

Association Rule mining algorithm (STBAR) which is improved 

version of TBAR. STBAR works on transactional databases 

only. Unlike the <column name: value> pair in TBAR, STBAR 

uses >. The flag will decide 

whether an item can concatenate the items found in the paths 

from the root of the tree to the current item or not.  

 

Many researchers tried to improve performance of association 

rule mining algorithm by using parallel programming. For 

example R. Agrawal [2] gave three approaches for parallelisation 

of association rule mining. Eui-Hong Han [5] brought forward 

aparallel algorithm based on Apriori algorithm.R. Osmar [6] 

gave a parallel algorithm which mines association rule without 

candidacy generation. Zaki et al. [7] proposed the Common 

A 
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Candidate Partitioned Database (CCPD) and the Partition 

Candidate Common Database (PCCD) algorithms, which both 

are Apriori-like algorithms. J. Park [8] put the parallel data 

mining (PDM) algorithm. This algorithm is a parallel 

implementation of the sequential Dynamic Hashing and pruning 

(DHP) algorithm and it inherited its problems, which makes it 

impractical in some cases. 

 

III. TBAR ALGORITHM 
F. Berzal [3] introduced an algorithm for association rule mining 

from relational databases based on tree data structure. TBAR 

works similar to many of the algorithms. It divides association 

rule mining process in two steps. The first one is frequent 

itemsets generation and second is association rule generation 

from frequent itemsets. In first step TBAR store all frequent 

itemsets in tree data structure. In this algorithm each node of tree 

is of type <a: v>, where a column name and v is value. The tree 

will contain as many number of nodes for column a as the 

number of different values present in column a. The number of 

levels in tree will not be greater than the number of columns in 

database. The TBAR algorithm is as follows: 

 

  
  

  
  

  
  

  
  

  
  

 

In this algorithm the first step will initialize the data structure. In 

the second step the algorithm will scan database and will 

generate L1 which will contain all the <column name: value> 

pairs. Then the algorithm will iterate for n number of times 

where n is the number of columns present in the database and in 

each iteration it will generate candidate itemset Ck and after 

scanning database for setting frequency of all the members of Ck 

it will generate Lk by removing the members which have support 

lass than minimum support.      

 

The example database for TBAR association rule mining is: 

 

A B C 

0 0 0 

0 0 1 

0 1 1 

1 1 1 

1 1 1 

 

Table 1: Example input data to TBAR algorithm. 

 

 

 

 

 

 

 

 

 

The tree generated for above database will look like: 
 

   

 
Fig 1: Tree generated by TBAR on input data in Table 1. 

 

Then the algorithm will traverse the tree to generate frequent 

itemsets and will generate association rules from them. The 

association rule generation method will require two iterators one 

will extract all frequent itemsets with k>=2 from the tree. The 

second iterator will give all the proper subsets of given frequent 

itemset. 
 

 

IV. PARALLEL VERSION OF TBAR 
R. Agrawal [2], in his paper gave three different algorithms for 

parallelization of association rule mining algorithm. The first is 

count distribution. In this algorithm the task of support counting 

is distributed among the processors. The processors scans there 

local database and will generate local count. Then all the local 

counts are collected by processor to generate global count.  

 

The second algorithm is data distribution algorithm.In this 

algorithm the processors will generate there different candidate 

item sets and count support value for them. During every pass the 

processor swill exchange their candidate itemsets which will 

require fast network support otherwise the performance of 

algorithm will decrease.  

 

The third algorithm is candidate distribution. In this algorithm 

the processors are made to work independently by partitioning 

both data and the candidates. In Parallel version of TBAR 

algorithm the candidate itemset generation and relevant itemset 

generation is parallel. We are using shared memory model with 

threads in our implementation. The threads created by parallel 

loops will process on shared database to generate results. As we 

are using MySQL as backend the task of data read cannot be 

made to execute parallel because of limitation of MySQL drivers. 

But the task of candidate item set generation can be made 

parallel because it does not contain any database interactions. 

A: 0 
[3] 

A: 1 

[2] 

B: 0 

[2] 

B: 1 

[3] 

C: 1 

[4] 

B: 0 
[2] 

C: 1 

[4] 
B: 1 
[4] 

C: 1 

[2] 

C: 1 

[3] 

C: 1 

[2] 
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Once the Candidate itemset is generated by parallel threads then 

we have to sort the itemsets.  

 

After the tree is built we made the task of association rule 

generation multi-threaded which will produce association rules 

from tree in parallel. 
 

V. EXPERIMENTAL RESULTS 

We implemented TBAR algorithm in both Java and Scala using 

Java Data Base Connectivity (JDBC) to communicate with 

database. Parallel version of TBAR is also implemented in both 

Java and Scala.  

 

For implementation of parallel version of TBAR in Java we used 

the tool called Ateji PX [9]. Ateji PX is extension of Java which 

gives out an easy way for converting sequential Java code to 

parallel Java code. We can execute the parallel operation on 

either single multicore processor or in cluster or on multi core 

gpu.  

 

Conversion of Java code to parallel Ateji PX code is very easy 

process [10], we did this conversion for parallelisation of For 

loops only. The format of parallel For loop is:  

 

  

 

This will create multiple threads of the code present in for loop. 

The default number of threads created depends on the availability 

of resources. We can control the number of threads created and 

we can also assign name to every thread branch.  

 

On other side Scala is programming language which combines 

characteristics of both object oriented and functional 

programming language [11]. The special thing provided by Scala 

called Parallel Collection allows us to perform all the tasks on 

Collection objects parallel such as sorting, searching, reversing, 

etc. We can also make the loops in Scala parallel by using the 

Parallel Collection class. In both the cases we used MySQL as 

back end database. Both Java and Scala give same results and 

almost same performance. The Parallel version of TBAR has 

been applied on several datasets available on UCI Machine 

Learning Database Repository [12]. 

 

Sr 

no. 

Data Set Name Number of 

Attributes 

 

Number 

of 

Instances 

 

1 Chess 37 3196 

2 Mushroom 22 8124 

3 Soybean 35 307 

4 Zoo 18 101 

 

Table 2: List of Datasets on which Parallel TBAR is applied 

 

Parallel version of TBAR gives the better results for above 

datasets over sequential version of TBAR the results are: 

 

 

 

 

 

 

 

 

 

 

Sr 

no. 

Data Set Name Time in milliseconds Enhancement 

in  

speed  
Sequential  

TBAR 

Parallel  

TBAR 

1 Chess 21376 17142 19.80% 

2 Mushroom 4500 3160 29.77% 

3 Soybean 6820 5611 17.73% 

4 Zoo 3402 3230 5.05% 

 

Table 3:  Experimental Results on datasets in Table 2 

 
The comparison of sequential and parallel TBAR is shown in 

following graph: 

 

 
 

Fig. 2: Comparison graph of TBAR and parallel TBAR on 

datasets in Table 2. 

 

 
The parallel version of TBAR takes variable amount of time for 

different values of minimum support. The time taken by parallel 

TBAR to find association rules on mushroom dataset for 

different values of minimum support is: 

 

Sr 

no. 

Minimum  

Support 

Time in milliseconds 

Parallel  

TBAR 

Sequential  

TBAR 

1 50  9547  11657  

2 60  1110  3188  

3 70  562  2694  

4 80  563  2625  

5 90 1079 2438 

 
Table 4: Experimental results on Mushroom dataset 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      151 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

 

The graphical representation of above table is:  

 

 
   

Fig 3: Comparison graph of TBAR and Parallel TBAR on 

Mushroom dataset. 

 

 

  
VI. CONCLUSIONS 

 
We presented Parallel version of Tree Based Association Rule 

mining Algorithm. TBAR itself outperforms Apriori algorithm 

by using tree data structure to store frequent itemsets. In parallel 

version of TBAR we made the tree generation and association 

rule mining from tree parallel to improve performance of the 

algorithm. Parallel version of TBAR decreases the time 

complexity of association rule mining process by increasing the 

use of all processor cores. 
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Abstract- Disability is an important public health problem 

especially in developing countries like India. The problem will 

increase in future because of increase in trend of non-

communicable diseases and change in age structure with an 

increase in life expectancy. The issues are different in developed 

and developing countries, and rehabilitation measures should be 

targeted according the needs of the disabled with community 

participation. In India, a majority of the disabled resides in rural 

areas where accessibility, availability,and utilization of 

rehabilitation services and its cost-effectiveness are the major 

issues to be considered.   In modern society, making a holiday 

trip is one of most popular leisure activities which enhance the 

quality of life not only for non-disabled individuals but also for 

individuals for disabilities. As more and more people with 

disabilities are keen to travel “accessible tourism” has emerged 

as a potential market segment for the tourism industry .The 

indian government is also working hard to elevate the situation of 

people with disabilities. As a result of the implementation of 

several laws regarding people with disabilities, their social and 

economic status has improved. In spite of the Indian 

government’s effort to develop India as a barrier-free destination, 

the market of traveller with disabilities has been given little 

attention by India’s tourism industry.  Therefore this study 

attempts to investigate the current situation of tourist facilities 

and service for visitors with disabilities in tourist destinations to 

improve barrier-free tourism in India. Several problems 

concerning accessibility to serve disabled visitors and a few 

recommendations to minimize the accessibility barriers were 

discussed. It is hoped that this paper will assist the development 

of barrier-free tourism in India by providing useful guidelines to 

improve the facilities and service for the tourist with 

disabilities.Foreign direct investment in the field of accessible 

tourism is a keen and important step to improve the quality  of 

tourism development in India. 

 

Index Terms- Disability, Differently-abled, Barrier-free Tourism 

 

I. INTRODUCTION 

ourism is a rapidly growing industry in the Asian and Pacific 

region. Following the trauma of the recent Asian financial 

crisis, the region has regained its status as one of the world’s 

fastest growing destinations. As reported by the World Tourism 

Organization (WTO), the Asian and Pacific region, after two 

years of decreasing tourist arrivals, registered in 1999 a growth 

rate of 7.5 per cent reaching a new record of more than 94 

million international tourists. It is also expected that such a 

positive trend will continue into the early years of the new 

millennium. Tourists, today are not content with staying within 

the confines of a resort hotel compound, being bussed to 

individual sites and entertained in places that mainly cater to 

tourists. Instead, tourists are increasingly interested in 

experiencing diversity of holiday environment in all aspects, 

including its people, culture, nature, architecture and way of life. 

This trend will be even more marked as consumers become better 

informed about options and entitlements, as well as more 

sophisticated and less willing to accept poor quality facilities and 

services that entail discomfort and stress. Tourists want access to 

everything that a city or a country has to offer. In view of the 

changing consumer demand, tourism for all is an increasingly  

important sales argument in a competitive market. At the same 

time, it can serve as an effective tool in furthering the human 

rights of people with disabilities in the destination communities. 

People with disabilities and older persons are becoming a 

growing group of consumers of travel, sports, and other leisure-

oriented products and services. Furthermore,with regard to 

physical access, families with young children, who are also 

becoming part of this increasing tourist market, have similar 

needs to persons with disabilities and older persons.Thus large 

numbers of people require tourism to be made barrier-

free.Although the number of tourists who would benefit from 

accessible facilities and services is on the increase, most tourism 

services providers in the Asia-Pacific region have still not yet 

recognized the importance of taking action on this issue. Most 

hotels, transportation facilities and tourist sites are not physically 

accessible for many people with disabilities and older persons. 

Their staff members have not been trained to provide disabled 

person-friendly services. This is associated with an absence of 

explicit government policies and strategies for promotion of 

accessible tourism, lack of training for tourism service personnel 

on means of meeting the access needs of tourists with 

disabilities, and shortage of tourism programmes that address 

such needs.People with different abilities and older persons are 

now becoming a growing group of consumers of travel, sports 

and other leisure-oriented products and services. In an effort to 

tap the potential of this group for promotion of tourist 

destinations in the country, the Ministry of Tourism has taken an 

initiative to make tourist destinations barrier-free. Guidelines 

have been issued for making the tourist-facilities which are being 

created with central financial assistance,barrier-free.The Ministry 

has also instituted a new category of Award of Excellence for 

Most Barrier-Free Monument/Tourist Attraction in the country to 

encourage other agencies responsible for maintaining 

T 
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monuments/tourist attractions to create barrier-free environment 

for the promotion of accessible tourism.The condition of making 

the hotels accessible for people with different abilities has been 

included in the guidelines for approval and classification of 4 and 

5 star category hotels.Foreign direct investment in accessable 

tourism would make a big change in the tourism sector in India. 

 

Size of Accessible Tourism Market in India 

          According to Census India- 2001 figures, the size of the 

accessible market i.e.disabled persons, their family members/ 

dependents and other potential people with reduced mobility like 

those above 60 years works out to be 18.11% of India’s 

population in 2001. In other words, the market segment of 

reduced mobility groups is roughly 186.3 million. Even if one-

fourth of this is taken as economically significant from tourism 

angle, it still amounts 46.58 million, which indeed is substantial. 

The proposed study has therefore been contextualised in the 

above-discussed premises and propositions. 

 

II. OBJECTIVES OF THE STUDY 

 

I. The main objective is to examine various socio-

economic and travel-related attributes of the tourists 

with reduced mobility. 

II. To study the major issues and constraints during 

different stages of travel and the potential of developing 

inclusive tourism market as special-interest visitor 

segment. 

III. To estimate the economic development and balanced 

growth of accessible tourism market in India. 

IV. To evalute the employment generation ,social 

development and wellbeing of differently-abled 

community in India through accessable tourism. 

 

NATIONAL TOURISM POLICY IN INDIA 

SAFE AND HONOURABLE TOURISM 

        To leverage the burgeoning global travel and trade and in 

keeping with the Indian tourism industry’s objective of 

positioning India as a global tourism brand, the Ministry of 

Tourism has strategically outlined in its policy the central 

principle of, ‘Atithi Devo Bhava’(Guest is God). In stating this, 

is evident the commitment of Indian tourism to ensure that every 

tourist in India is physically invigorated, mentally rejuvenated, 

culturally enriched and spiritually elevated.To meet this objective 

and at the core of the National tourism policy of 2002 is outlined 

the seven pillars of tourism, Swagat (Welcome), Soochana 

(information), Suvidha (Facilitation), Suraksha (Safety), Sahyog 

(Cooperation), Samrachanam (Infrastructure Development) and 

Safai ( cleanliness).‘Safe and Honourable Tourism’ aims to 

strengthen the critical pillar of ‘Suraksha’ (Safety) and ensure 

that Indian tourism follows international standards of safe 

tourism practices, applicable for both tourists and local residents 

i.e local people and communities who may be impacted by 

tourism in some way. Its central objective is to ensure that 

tourism activities are undertaken, integrating the need to protect 

the dignity, safety and the right to freedom from exploitation of 

all tourists and local residents involved in or impacted by 

tourism. In today’s scenario, following safety guidelines is not 

just about adhering to the provisions of the seven pillars but also 

implies good business. As the demand from travellers for safe 

and secure tourism services increases, this code will assist 

signatories to build capacities among their services chains and 

personnel so as to be able to respond to this demand. 

 

III. SPECIFIC OBJECTIVES 

         This code is a guideline of conduct to enable the Indian 

travel and tourism industry to: 

 

[1] Encourage tourism activities to be undertaken 

with respect for basic rights like dignity, safety 

and freedom from exploitation of both tourists 

and local residents i.e people and communities 

who may be impacted by tourism in some way. 

2. Aid the prevention of prostitution, sex tourism 

and forms of sexual exploitations like assaults 

and molestations in tourism to safeguard the 

safety of persons, in particular women and 

children. 

3. To enhance prevention of activities like forced 

or involuntary drug use, manipulated and  

incorrect information, cultural and social 

intolerance which could increase vulnerability 

to crime. 

 

APPLICABILITY: 

           This code of conduct shall be applicable to all the owners, 

suppliers, contractors,employees of the travel and tour sector 

including hotels, restaurants, lodges, guest houses, tour agents, 

entertainment establishments etc. In addition it shall be 

applicable to service providers like event management 

organizations, entertainment providers, transport operators like 

taxis, buses, tour guides and other services or agencies associated 

with the tourism sector. This is not a legally binding instrument 

but a set of guidelines for the tourism industry. In addition to 

these guidelines, included in this code are key messages that 

signatories are encouraged to use. 

 

 

ACCESSIBILITY 

           Access varies depending on disability and goes well 

beyond the physical type alone.Darcy (1998) 3 has characterized 

access from three main dimensions: 

            (a)Physical access which involves people with physical 

disabilities requiring the use of wheelchairs or walking aids and 

requires the provision . 

            (b) Sensory access which involves people with hearing or 

sight impairments requiring the provision of, for example, tactile 

markings, signs, labels, hearing augmentation-listening systems 

and audio cues for lifts and lights. 

            (c) Communication access, which involves those people 

who have difficulty with thewritten word, vision, speech, and 

hearing impairment of persons from other culture. 

            

           In one way or another, all travelers who move out of their 

familiar surroundings are handicapped by new environments, the 

exciting aspects notwithstanding. Thus, the degree of sensitivity, 
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clarity, safety and convenience required in designing tourism 

facilities from the perspective of disabled travelers will benefit 

everyone else. 

 

IV. METHODOLOGY 

           The methodology adopted for the study is being 

exploratory study, a combination of appropriate qualitative and 

quantitative methods have been employed. As regards to 

estimation of the share of tourists  with reduced mobility at each 

destination, absence of specific data sets posed a major 

challenge. 

 

V. PRESENT MEGA  TOURISM PROJECTS IN INDIA 

           Ministry of Tourism (MOT), at present, has identified 53 

Mega Destinations/Circuits for development in the country, 

including Maharashtra and Goa, in consultation with the 

concerned State Governments/Union Territories (Uts) on the 

basis of footfalls and their future tourism potential. Out of the 53 

identified projects, 35 have already been sanctioned.For each 

identified mega destination and circuit, the Ministry of Tourism 

contribution as central financial assistance is capped at Rs.25.00 

crore and Rs.50.00 crore respectively under the scheme of 

“Product/Infrastructure Development for Destinations and 

Circuits”.Implementation of the sanctioned Mega 

Destinations/Circuits is primarily the responsibility of the 

concerned State/UT. The list of Mega Destinations/Circuits 

identified/sanctioned is given below 

 

Sl.No. State/UTs Name of the Mega 

Project/Circuits 

Year of Sanction Amt. Sanctioned 

1. Andhra Pradesh Charminar area of 

Hyderabad - 

Destination 

2007-08 994.75 

2.  Tirupati Heritage 

Circuit 

2008-09 4652.49 

3.  Kadapa Heritage 

Tourist Circuit 

2008-09 3692.89 

4.  Development of 

Buddhavanam Project 

at Nagarjunasagar 

2011-12 Identified  

5. Assam National Park Mega 

Circuit covering 

Manas, Orang, Nameri, 

Kaziranga, Jorhat, 

Sibsagar & Majouli 

2010-11 Identified.  

6. Bihar Bodhgaya-Rajgir-

Nalanda- Circuit 

2006-07 1922.42 

7. Chhattisgarh Jagdalpur-Tirathgarh-

Chitrakoot-Barsur-

Dantewada-Tirathgarh 

Circuit 

2008-09 2347.39 

8. Delhi Illumination of 

monuments- Circuit 

2006-07 2375.09 

9.  Development of Dilli 

Haat, Janakpuri. 

2010-11  Identified 

10. Goa Churches of Goa 

Circuit 

2008-09 4309.91 
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11. Gujarat Dwarka-Nageshwar-

Bet Dwarka Circuit 

2008-09 798.90 

12.  Shuklatirth-Kabirvad-

Mangleshwar-

Angareshwar Circuit 

2011-12 4650.97 

13. Haryana Panipat-Kurukshetra-

Pinjore Circuit 

Phase-I  

2006-07  

(S-1630.03)  

(R-1161.23)  

Phase-II  

2008-09  

(S-1545.22)  

(R-35.54) 

3175.25 

14. Himachal Pradesh Eco and Adventure 

Circuit (Kullu-Katrain-

Manali) 

2009-10 Identified.  

15. Haryana & Himachal 

Pradesh 

Panchkula – 

Yamunanagar 

(Haryana) – Ponta 

Sahib 

2010-11 3253.06 

16. Jammu & Kashmir Mubarak Mandi 

Heritage Complex, 

Jammu – Destination 

2010-11 Identified.  

17.  Naagar Nagar Circuit 

(Watlab via Hazratbal, 

Tulmullah, Mansbal 

and Wullar Lake), 

Srinagar 

2011-12 3814.56 

18.  Development of Leh as 

a Mega Tourist 

Destination-Setting up 

of Trans Himalayan 

Cultural Centre in Leh, 

J&K 

2010-11 2242.95 

19. Jharkhand Mega Destination at 

Deoghar 

2011-12 2371.19 

20.  Development of Ranchi 

Mega Circuit 

2011-12 Identified  

21. Karnataka Hampi Circuit 2008-09 3283.58 

22.  Development of 

Tourism Infrastructure 

at the World Heritage 

Site Pattadakal and 

Badami/Aihole in 

2011-12 Identified  
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(Bagalkot District) 

23. Kerala Muziris Heritage 

Circuit connecting 

historically and 

archaeologically 

important places of 

Kodungalloor 

2010-11 4052.83 

24.  Development of 

Backwater Circuit in 

Alappuzha in Kerala 

2011-12 Identified  

25. Madhya Pradesh Development of 

Chitrakoot as Mega 

Destination 

2009-10 2401.98 

26.  Jabalpur as Mega 

Circuit 

2010-11 Identified  

30.  Mahaur- Nanded 

Vishnupuri- Back 

Water Kandhar Fort as 

Mega Circuit 

2010-2011 4510.99 

31.  Destination 

Development of 

Nashik(Gangapur Dam, 

Nashik City), Kalagram 

at Govardhan (Nashik 

City and Gondeshwar) 

as a Mega Project 

2011-12 Identified 

32. Manipur INA Memorial 2010-2011 1238.59 

33.  Integrated Mega Circuit 

Project – Marging Polo 

Complex, Keina and 

Khongjom 

2011-12 Identified  

34. Meghalaya Umiam (Barapani) as 

Mega Destination 

2011-2012 Identified 

35. Nagaland Development of Mega 

Destination at Dimapur 

2011-12 2370.45 

36. Odisha Bhubaneshwar- Puri-

Chilka- Circuit 

2008-09 3022.80 

37. Puducherry Development of 

Puducherry as a Mega 

Tourism Circuit 

2010-11 4511.00 

39. Rajasthan Ajmer- Pushkar 

Destination 

2008-09 1069.68 
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40.  Desert Circuit 

(Jodhpur- Bikaner-

Jaisalmer) 

2010-11 Identified.  

41. Sikkim Gangtok- Destination 2008-09 2390.70 

42. Tamil-Nadu Mahabalipuram- 

Destination 

2002-03 1039.00 

43.  Pilgrimage Heritage 

Circuit (Madurai-

Rameshwaram-

Kanyakumari) 

2010-11 3647.95 

44  Thanjavur 2010-11 1475.00 

45. Tripura Mega Lake Circuit 

Including Mata Bari 

2010-11 Identified  

46. Uttarakhand Haridwar-Rishikesh-

Munikireti- Circuit 

2008-09 4452.22 

47.  Nirmal Gangotri 2011-12 5000.00 

48. Uttar Pradesh Agra Circuit Phase-I  

East Gate  

2005-06  

(S-848.49)  

(R-848.49)  

West Gate  

2006-07  

(S-933.40)  

(R- 933.40)  

Phase-II  

2009-10  

(S-1976.44)  

(R-988.22) 

3758.33 

49.  Varanasi-Sarnath-

Ramnagar Circuit 

Phase-I  

2006-07  

(S-786.00)  

(R- 628.80)  

Phase-II  

2008-09  

(S-1416.31)  

(R-708.16) 

2202.31 

50.  Development of 

Mathura-Vrindavan 

including renovation of 

Vishramghat (Mathura) 

as Mega Destination 

2011-12 3178.66 
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GLOBAL FDI MARKET 

          The year 2011 was a challenging one for the global FDI 

market. Natural disasters in Asia-Pacific and economic and 

political instability in Europe, north Africa and the Middle East 

led many companies to put on hold their FDI plans, leading to a 

sharp decline in FDI in many countries. North America, with 

brighter economic prospects and a ‘shale rush’, achieved solid 

FDI growth.Likewise, companies continued to be attracted to the 

investment opportunities in Africa and Latin America, with 20%-

plus growth in FDI in each region. Brazil was again the star 

performer, with a 38% increase in FDI projects.Renewable 

energy was the fastest growing sector for FDI in 2011, despite 

the challenges facing the sector which are discussed in our sector 

focus. Renewable energy became the leading sector for capital 

investment in Europe in 2011, and was the second largest sector 

in North America.  In 2011, almost one in five FDI projects was 

an expansion project, and the report shows that expansions are 

particularly important for extraction, manufacturing, and front- 

and back-office projects. 

          Against the backdrop of another tumultuous year for the 

world economy, foreign investors have remained cautiously 

optimistic with slow but solid growth in FDI. The number of FDI 

projects increased by 5.6% in 2011, faster than the 3% increase 

in 2010.In total, FDI Markets recorded 13,718 FDI projects in 

2011.After declining by 14.5% in 2010, the estimated capital 

investment associated with FDI projects grew by 1.2% in 2011 to 

$860bn, indicating the beginning of a recovery in more capital-

intensive sectors. The same pattern was seen in employment, 

with estimated direct job creation from FDI increasing by 2.5% 

in 2011 to 2.27 million, following a 3.5% decline in 

2010.Despite the political upheaval in north Africa, Africa as a 

whole was the growth hotspot in 2011, with a 24% increase in 

FDI projects recorded. In contrast, Europe was the only region to 

experience a decline in the number of FDI projects in 2011. With 

Europe holding back recovery, the FDI market still has some 

way to go to reach the pre-recession peak of 15,489 FDI projects. 

 

FDI PROJECTS IN ASIA-PACIFIC 

          FDI projects into Asia-Pacific China, India and Singapore 

attracted 57% of FDI projects in Asia-Pacific in 2011. India was 

the strongest performing country with a 21% growth in FDI 

projects in 2011, following just 1% growth in 2010. The impact 

of the natural disasters in Japan and Thailand is clearly evident in 

the sharp decline in FDI in both countries. Hong Kong had a 

strong year, with its number of projects growing by 6%,after a 

21% drop in 2010.In terms of the size of projects, Indonesia, 

Pakistan and South Korea and each recorded growth in capital 

investment in 2011 of more than 70% after securing large-scale 

investment projects.Examples include Cyprus-based Solway 

Group announcing a $3bn nickel smelting plant in Indonesia, and 

United Arab Emiratesbased Al Ghurair Group announcing plans 

to develop a $700m oil refinery in Pakistan. The top-performing 

country for attracting new jobs was China, which saw just over 

340,000 jobs created as a result of inward FDI.FDI projects out 

of Asia-Pacific Analysing FDI overseas, Japan, India and China 

accounted for more than 60% of FDI projects from Asia-Pacific 

countries in 2011. Japan remained the dominant outward 

investor, establishing more FDI projects overseas than India and 

China combined. Japan’s position is even more important when 

the size of projects is considered, with Japanese companies 

creating nearly 300,000 jobs overseas;40% of total overseas job 

creation generated by Asia-Pacificcountries.Of the major 

investing countries, Hong Kong and Australia recorded the 

fastest growth in outward FDI projects, with percentage growth 

rates of 23% and 21%, respectively. 

 

VI. CONCLUSION 

         The shift of FDI to emerging markets continued to gather 

pace in 2011, with Africa and Latin America and the Caribbean 

recording the fastest growth in inward FDI. From a global 

perspective, FDI is largely market-seeking, which explains why 

the economic regions with the best economic growth prospects 

are attracting a larger share of global FDI. This trend is amplified 

by resource-seeking FDI, with Africa, Latin America and 

resource-rich countries in Asia attracting more investment. As 

the case of North America shows, the shift in FDI to economic 

growth poles and resource-rich countries does not necessarily 

result in less FDI in the advanced economies; FDI in North 

America continued to grow in 2011. However, without strong 

economic growth or natural resources (such as vast shale oil and 

gas reserves in North America), there are fewer investment 

opportunities, leading to a decline in FDI. With limited natural 

resources, Europe is unlikely to achieve growth in FDI without 

solid economic growth. The FDI forecasting unit at fDi 

Intelligence is predicting 4.4% growth in global FDI in 2012 as 

its positive scenario. This assumes that there are no major 

economic and political crises (for example, a Greek default), that 

Europe does not fall into recession, and that China’s economic 

growth does not slow down below 7.5%. If any of these  events 

take place, then our revised forecast for 2012 is a 1% to 2% 

growth in FDI. If multiple events take place, then the FDI market 

is likely to decline in 2012. In the context of market uncertainty 

and, at best, slow growth in FDI in 2012, the focus on renewable 

energy and expansions are of particular importance. Renewable 

energy has become one the largest – and fastest growing – 

sectors for FDI. With the right government policies, 

environmental conditions and  industry competitiveness, there 

continues to be very strong opportunities to attract FDI in this 

sector. With rapid take-up of cloud-based services, social media 

and mobile devices, we also expect strong growth of FDI in data 

centres in 2012, in particular green data centres, which utilise 

renewable energy for their power requirements. The focus on 

expansions demonstrated the importance of expansion 

investment for FDI, in particular for extraction, manufacturing, 

and front-and back-office-type FDI. With slow growth in new 

FDI expected in 2012, expansion investment is likely to become 

even more important. For governments looking to stimulate the 

economy and generate employment, renewed emphasis on 

supporting existing investors is likely to be one of the key trends 

in investment promotion and economic development policy we 

see in 2012. 
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I. INTRODUCTION 

     Retailing is the interface between the producers and individual consumers buying for personal consumption or use. As 
such retailing is the last link that connects consumers or customers with the manufactures and distribution chain. Whether 
it is manufactures, distributors, wholesalers, if they sale the goods and service directly to buyers then they are called 
retailers and their trading activity come under retailing. 
 
Retailing in India is one of the pillars of its economy and accounts for 14 to 15 percent of its GDP. The Indian retail 
market is estimated to be  US$ 450  billion and one of the top five retail markets in the world by economic value. India is 
one of the fastest growing retail markets in the world, with 1.2 billion people. 
 
India's retailing industry is essentially owner manned small shops. In 2010, larger format convenience stores and 
supermarkets accounted for about 4 percent of the industry, and these were present only in large urban centres. India's 
retail and logistics industry employs about 40 million Indians (3.3% of Indian population). 
 
Until 2011, Indian central government denied foreign direct investment (FDI) in multi-brand retail, forbidding foreign 
groups from any ownership in supermarkets, convenience stores or any retail outlets. Even single-brand retail was limited 
to 51% ownership and a bureaucratic process. 
 
In November 2011, India's central government announced retail reforms for both multi-brand stores and single-brand 
stores. These market reforms paved the way for retail innovation and competition with multi-brand retailers such as Wal-
Mart,  Carrefour and  Tesco, as well single brand majors such as  IKEA,  Nike, and  Apple. The announcement sparked 
intense activism, both in opposition and in support of the reforms. In December 2011, under pressure from the opposition, 
Indian government placed the retail reforms on hold till it reaches a consensus. 
 
In January 2012, India approved reforms for single-brand stores welcoming anyone in the world to innovate in Indian 
retail market with 100% ownership, but imposed the requirement that the single brand retailer source 30 percent of its 
goods from India. Indian government continues the hold on retail reforms for multi-brand stores. 

 
In June 2012, IKEA announced it has applied for permission to invest $1.9 billion in India and set up 25 retail stores. Fitch 
believes that the 30 percent requirement is likely to significantly delay if not prevent most single brand majors from 
Europe, USA and Japan from opening stores and creating associated jobs in India. 
 
On 14 September 2012, the government of India announced the opening of FDI in multi-brand retail, subject to approvals 
by individual states. This decision has been welcomed by economists and the markets, however has caused protests and an 
upheaval in India's central government's political coalition structure. On 20 September 2012, the Government of India 
formally notified the FDI reforms for single and multi-brand retail, thereby making it effective under Indian law. 
 
On 7 December 2012, the Federal Government of India allowed 51% FDI in multi-brand retail in India. The Feds managed 
to get the approval of multi-brand retail in the parliament despite heavy uproar from the opposition. Some states will allow 
foreign supermarkets like Wal-Mart, Tesco and Carrefour to open while other states will not. 
 

II. TYPES OF RETAILING IN INDIA 

Single Brand- Single brand implies that foreign companies would be allowed to sell goods sold a retail store with foreign 
investment can only sell one brand. For example, if Adidas were to obtain permission to retail its flagship brand in India, 
those retail outlets could only sell products under the Adidas brand and not the Reebok brand, for which separate 
permission is required. If granted permission, Adidas could sell products under the Reebok brand in separate outlets. 
 
Multi Brand- FDI in Multi Brand retail implies that a retail store with a foreign investment can sell multiple brands 

under one roof. Opening up FDI in multi-brand retail will mean that global retailers including Wal-Mart, Carrefour and 
Tesco can open stores offering a range of household items and grocery directly to consumers in the same way. 
 
The approval for single and multi brand includes a set of riders for the foreign investors, aimed at ensuring that the foreign 

investment makes a genuine contribution to the development of Indian infrastructure and logistics, at the same time 
facilitating integration of small retailers into the upgraded value chain. While the minimum capital requirement of US$ 
100 million is unlikely to be an issue for the large foreign players vying to enter India in the supermarket/ hypermarket 
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segment, it could make it difficult for foreign investors planning to enter specialty formats such as music, mobile, 
electronics goods, among others, as these formats require relatively lower investments. Further, the approval requirements 
from State Governments could limit the cities that FDI backed retailers can operate in. The current opposition raised by a 

number of political parties, if persists, may pose a major roadblock in the entry of the foreign retailers in India. Besides 
restricting the number of cities these retailers can operate in, it could also lead to problems in creating supply chain 
efficiency. 

 

Table- 1: A Comparison of Norms under Single-brand and Multi-brand Retail in India 

 

Parameters   Multi-brand     Single-brand    

     

Ownership/  Investment Minimum investment of US$ The foreign investor should be 

Requirement   100million by   the foreign an owner of the brand  

   investor          

      

Investment  towards  back-end At least 50% of the investment No condition    

infrastructure   by the foreign company to be      

   in back-end infrastructure       

Location of stores  Stores to be restricted to cities No Condition    

   with  a  population  of  one      

   million or more (53 cities as      

   per   2011 Census); given      

   constraints around real estate,      

   retailers are allowed to set up      

   stores within 10 km of such      

   cities           

        

Sourcing   At least 30% of manufactured In respect of proposals 

   items procured should be involving  FDI beyond 51%, 

   through domestic small and 30% sourcing would 

   medium enterprises (SMEs) mandatorily have to  be done 

         from domestic   SMEs and 

         cottage industries artisans and 

         craftsmen    

Sales   No Condition    Products to be sold should be 

         of a which are branded during 

         manufacturing) only; sold 

         under  the  same  brand  name 

         internationally    

     

Approval of State While  the  proposals  on  FDI While  the  proposals  on  FDI 

Governments required will  be  sanctioned  by  the will  be  sanctioned  by  the 

   Centre, approvals from each Centre,  approvals from each 

   State Government would be State Government would  be 

   required     required    
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III. TYPE OF RETAIL MARKET IN INDIA 

 
Organized retailing: - Organized retailing refers to trading activities undertaken by licensed retailers, that is, those who are 

registered for sales tax, income tax, etc. These include the corporate-backed hypermarkets and retail chains, and also the 
privately owned large retail businesses. 
 
  Unorganized retailing: - Unorganized retailing, on the other hand, refers to the traditional formats of low-cost retailing, for 
example, the local kirana shops, owner manned general stores, paan/beedi shops, convenience stores, hand cart and pavement 
vendors, etc. 
 
India’s retail sector is wearing new clothes and with a three-year compounded annual growth rate of 46.64 per cent retail is the 
fastest growing sector in the Indian economy. Traditional markets are making way for new formats such as departmental 

stores, hypermarkets, supermarkets and specialty stores. Western-style malls have begun appearing in metros and second-rung 
cities alike, introducing the Indian consumer to an unparalleled shopping experience. The Indian retail sector is highly 
fragmented with 97 per cent of its business being run by the unorganized retailers like the traditional family run stores and 
corner stores. The organized retail however is at a very nascent stage though attempts are being made to increase its proportion 

to 9-10 per cent by the year 2010 bringing in a huge opportunity for prospective new players. The sector is the largest source 
of employment after agriculture, and has deep penetration into rural India generating more than 10 per cent of India’s GDP. 

 

The last few years witnessed immense growth by retail sector, the key drivers being changing consumer profile and 
demographics, increase in the number of international brands available in the Indian market, economic implications of the 
Government increasing urbanization, credit availability, improvement in the infrastructure, increasing investments in 
technology and real estate building a world class shopping environment for the consumers. In order to keep pace with the 
increasing demand, there has been a hectic activity in terms of entry of international labels, expansion plans, and focus on 
technology, operations and processes. 
 
This has lead to more complex relationships involving suppliers, third party distributors and retailers, which can be dealt with 
the help of an efficient supply chain. A proper supply chain will help meet the competition head-on, manage stock availability; 
supplier relations, new value added services, cost cutting and most importantly reduce the wastage levels in fresh produce. 
Large Indian players like Reliance, Ambanis, K Rahejas, Bharti AirTel, ITC and many others are making significant 
investments in this sector leading to emergence of big retailers who can bargain with suppliers to reap economies of scale. 
Hence, discounting is becoming an accepted practice. Proper infrastructure is a pre-requisite in retailing, which would help to 
modernize India and facilitate rapid economic growth. This would help in efficient delivery of goods and value-added services 
to the consumer making a higher contribution to the GDP. 
 
International retailers see India as the last retailing frontier left as the China’s retail sector is becoming saturated. However, the 
Indian Government restrictions on the FDI are creating ripples among the international players like Wal-Mart, Tesco and 
many other retail giants struggling to enter Indian markets. As of now the 
 
Government has allowed only 51 per cent FDI in the sector to ‘one-brand’ shops like Nike, Reebok etc. However, other 
international players are taking alternative routes to enter the Indian retail market indirectly via strategic licensing agreement, 
franchisee agreement and cash and carry wholesale trading (since 100 per cent FDI is allowed in wholesale trading). 
 
The central government commissioned the Indian council for research on international economics relation (ICRIER) to 
examine the impact of organised retail an unorganised retail. The standing committee on commerce also tabled a report on 
foreign and domestic investment in retail sector in May 2009 while the department of industrial policy and promotion (DIPP) 
released a discussion paper examining FDI in multi – brand retail in July 2010. Other experts have also made argument –both 
in support of, and in opposition to the move to permit FDI in retail sales. The table below summarise some of these arguments 
from the perspective of various stakeholders as collated from the above report examining the issue. 

 

Table2: a comparison of supporting and opposing argument among various stakeholders 
 
 

Stakeholders Supporting argument (source) Opposing argument (source)   

   

Unorganised   

retail losses (ICRIER)      organised retailers  saw  their 

   volume  of  business  and  profit 

 unorganised retail shop  decline but this effect weakens 

 (4.2%)  is lower  than  over time (ICRIER)     
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 international   standard  Other studies have estimated 

 (ICRIER)        that traditional fruit  and 

   vegetable retailers experienced a 

 China show that traditional  20-30 % decline in income with 

 and modern retail can coexist  the presence of supermarket 

 and   grow (Reardon and  (SINGH)       

 Gulati)         There is potential  for 

   employment  loss  in  the  value 

 keen  to  remain  in  operation  chain. A supermarket  may 

 even after emergence of  create fewer jobs for the volume 

 organised retail (ICRIER)   of produce handled (SINGH) 

          

          result of retailers  practicing 

          product banding (selling good in 

          combination  and  bargain) and 

          predatory  pricing  (STANDING 

          COMMITTEE)      

       

Farmers    Current organised retail 

 on farmers  as  a  result of   produces  60  -70  %  from 

 direct sales to organised   wholesale markets rather 

 retailers. For instance,   than farmers. There has been 

 cauliflower   farmers   no significant impact on 

 receive  a  25  %  higher   backend infrastructure 

 price selling directly  to   investment (SINGH)   

 organised retailers instead  

 of government regulated  irrigation, technology and credit 

 markets  (Mandis).  Profits  in agriculture which     

 for farmers selling to   FDI  may not address 

 organised retailers are   (SINGH)      
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  about n60 %             

  higher than  when selling  Increased monopolistic strength 

  to mandis (ICRIER)    could  force  farmers  to  sell  at 

  Organised retail  could  lower prices (STANDING 

  remove supply  chain  COMMITTEE)     

  inefficiencies through          

  direct purchase  from          

  farmers and investment in          

  better storage, distribution          

  and transport system. FDI          

  ,in particular, could bring          

  in new technology and          

  ideas (DIPP)             

Consumers  Organised retail  lower   Monopolistic  power for 

  prices.   Consumer   retailers could result in high 

  spending increase with the   prices for consumers.  

  entry of organised  retail   Evidence from some Latin 

  and lower  income group   American countries (Mexico 

  tends to save more (DIPP)   ,   Argentina , Nicaragua) 

           Africa (Kenya , Madagascar) 

  will   lead   to  better   and   Asia   (   Thailand   , 

  quality and safety   Vietnam , India) reveal that 

  standards of products   supermarket prices for fruits 

  (DIPP)       and vegetable  were higher 

           than traditional retail prices 

           (SINGH)      

           Even with  lower prices  at 

           supermarket low income 

           households may  prefer 

           traditional retailers because 

           they live  far  from 

           supermarkets,  they can 

           bargain with traditional 

           retailers and buy loose items 

           (SINGH)      
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IV. OPPORTUNITIES AND THREATS OF FDI IN RETAIL IN INDIA 

 
Market liberalization, a growing middle-class, and increasingly assertive consumers are sowing the seeds for a retail 

transformation that will bring more Indian and multinational players on the scene. India is tipped as the second largest retail market 

after China, and the total size of the Indian retail industry is expected to touch the $300 billion mark in the next five years from the 
current $200 billion. But the recent debate has cantered on the issue of whether FDI in retail were conducted to analyze the impact of 

FDI in retail sector in various segments of the economy. According to a policy paper prepared by the Department of Industrial Policy 

and Promotion (DIPP, 2010), FDI in retail must result in backward linkages of production and manufacturing and spur domestic 
retailing as well as exports. According to the World Bank, opening the retail sector to FDI would be beneficial for India in terms of 

price and availability of products. While FDI in multi-brand retail has been opposed by several in the past citing fears of loss of 

employment, adverse impact on traditional retail and rise in imports from cheaper sources like China, adherents of the same indicate 
increased transfer of technology, enhanced supply chain efficiencies and increased employment opportunities as the perceived 

benefits. 
 
Key Perceived Opportunities The following may be regarded as major perceived benefits of allowing FDI in retail in India. 
4.1 Capital Infusion- This would provide an opportunity for cash-deficient domestic retailers to bridge the gap between capital 

required and raised. In fact FDI is one of the major sources of investments for a developing country like India wherein it expects 
investments from Multinational companies to improve the countries growth rate, create jobs, share their expertise, back-end 
infrastructure and research and development in the host country.  
 
4.2 Boost Healthy Competition and check inflation- Supporters of FDI argue that entry of the many multi-national corporations 

will obviously promise intensive competition between the different companies offering their brands in a particular product market and 
this will result in availability of many varieties, reduced prices, and convenient distribution of the marketing offers.  

 
3. Improvement in Supply Chain- Improvement of supply chain/ distribution efficiencies, coupled with capacity building and 

introduction of modern technology will help arrest wastages (in the present situation improper storage facilities and lack of investment 
in logistics have been creating inefficiencies in food supply chain, leading to significant wastages).  

 

4. Improvement in Customer Satisfaction- Consumers in the organized retail will have the opportunity to choose between a 
numbers of internationally famous brands with pleasant shopping environment, huge space for product display, maintenance of 
hygiene and better customer care. There is a large segment of the population which feels that there is a difference in the quality of the 
products sold to foreign retailers and the same products -stoppage of different products. If the market is opened, then the pricing could 
also change and the monopoly of certain domestic Indian companies will be challenged.  

 

5. Improved technology and logistics- Improved technology in the sphere of processing, grading, handling and packaging of 
goods and further technical developments in areas like electronic weighing, billing, barcode scanning etc. could be a direct 
consequence of foreign companies opening retail shops in India,. Further, transportation facilities can get a boost, in the form of 
increased number of refrigerated vans and pre-cooling chambers which can help bring down wastage of goods.  

 

6. Benefits for the Farmers- Presumably, with the onset of multi-brand retail, the food and packaging industry will also get an 
impetus. Though India is the second largest producer of fruits and vegetables, it has a very limited integrated cold-chain infrastructure. 
Lack of adequate storage facilities causes heavy losses to farmers, in terms of wastage in quality and quantity of produce in general, 
and of fruits and vegetables in particular. With liberalization, there could be a complete overhaul of the currently fragmented supply 
chain infrastructure. Extensive backward integration by multinational retailers, coupled with their technical and operational expertise, 
can hopefully remedy such ventures with retailers which helps (I) to cut down intermediaries ; (ii) give better prices to farmers, and 
(iii) provide stability and economics of scale which will benefit, in the ultimate analysis, both the farmers and consumers.  

 

7. Creation of More And Better Employment Opportunities- The entry of foreign companies into Indian Retailing will not only 
create many employment opportunities but, will also ensure quality in them. This helps the Indian human resource to find better 
quality jobs and to improve their standard of living and life styles on par with that of the citizens of developed nations. 
 
Key Potential Threats Critics of FDI feel that liberalization would jeopardize the unorganized retail sector and would adversely affect 
the small retailers, farmers and consumers and give rise to monopolies of large corporate houses which can adversely affect the 
pricing and availability of goods. They also contend that the retail sector in India is one of the major employment providers and 
permitting FDI in this sector can displace the unorganized retailers leading to loss of livelihood. The major threats to the domestic 
retailers in India are specified below: 

 

1. Domination of Organized Retailers- FDI in single-brand retail will strengthen organized retail in the country. These organized 
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retailers will tend to dominate the entire consumer market. It would lead to unfair competition and ultimately result in large-scale exit 
of domestic retailers, especially the small family managed.  

 

2. Create Unemployment- Retail in India has tremendous growth potential and it is the second largest employer in India. Any 
changes by bringing major foreign retailers who will be directly procuring from the main supplier will not only create unemployment 
on the front end retail but also the middleman who have been working in this industry will be thrown out of their jobs.  
 
3. Loss of Self Competitive Strength- The Indian retail sector, particularly organized retail, is still under-developed and in a 

nascent stage and that, therefore the companies may not be able to compete with big global giants. If the existing firms collaborate 
with the global biggies they might have to give up at the global front by losing their self competitive strength.  

 

4. Indirectly Leads to Increase in Real Estate Cost- It is obvious that the foreign companies which enter into India to open up their 
malls and stores will certainly look for places in the heart of the cities. There shall be a war for place, initiated among such companies. 
It will result in increase in the cost of real estate in the cities that will eventually affect the interest of the ordinary people who desire to 
own their houses within the limit of the cities.  

 

5. Distortion of Culture: Though FDI in Indian retail will indirectly or directly contribute for the enhancement of Tourism, 

Hospitality and few other Industries, the culture of the people in India will slowly be changed. The youth will easily imbibe certain 

negative aspects of foreign culture and lifestyles and develop inappropriate consumption pattern, not suited to our cultural 

environment.  

 

PORTER’S FIVE FORCE MODEL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. Threat of New Entrants: 
 
One trend that started over a decade before has been a decreasing number of independent retailers. While the barriers to start up a new 
store are not impossible to overcome, the ability to establish favourable supply contracts, Leases and be competitive is becoming 
virtually impossible. There vertical Structure and centralized buying gives chain stores a competitive advantage Over independent 
retailers. 95% of the market is made up of small, uncomputerised 
 
Family run stores. Now there are finally signs that the Indian Government dropping its traditional protectionist stance and opening up 
its Retail market to greater overseas investment. It has already allowed 51% Ownership in single-brand goods leading to entry of 
McDonalds, Marks & Spencer, Body Shop and IKEA and with proposal of raising the ownership to 100% will attract more foreign 
retailers. Also with allowing investment by foreign retailers in multi-brand retailing in a phased manner will lead to more Inflow of 
foreign investors in Indian retail sector. On the whole threat from New entrants in retail industry are high. 
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2. Power of Suppliers: 
 
Historically, retailers have tried to exploit relationships with supplier. A great Example was in the 1970s, when Sears sought to 
dominate the household Appliance market. Sears set very high standards for quality; suppliers that did into meet these standards were 
dropped from the Sears line. This could also be seen in case of Wal-Mart that places strict control on its suppliers. A Contract with a 
big retailer like Wal-Mart can make or break a small supplier. In Retail industry suppliers tend to have very little power. 
 
3. Power of Buyers: 
 
Individually, consumers have very little bargaining power with retail stores. It is very difficult to bargain with the clerk at Big Bazaar 
for better price on Grapes. But as a whole if customers demand high-quality products at bargain Prices, it helps keep retailers honest. 
Taking this from Porter‘s side of the coin We can say customers have comparatively high bargaining power in Unorganized sector 
than in organized sector. As the customer will demand Products from organized units he will be more focused towards quality aspect. 

 

4. Availability of Substitutes: 
 
The tendency in retail is not to specialize in one good or service, but to deal in Wide range of products and services. This means what 
one store offers is Likely to be same as that offered by another store. Thus threat from Substitutes is high. 

 

5. Competitive Rivalry: 
 
Retailers always face stiff competition and must fight with each other for Market share and also with unorganized sector. More 
recently, they have tried To reduce cut throat pricing competition by offering frequent flier points, memberships and other special 
services to try and gain the customer‘s loyalty. Thus retailers give each other stiff but healthy competition which is evident from their 
aggressive marketing strategies and segment policies. 

 

V. SWOT ANALYSIS OF RETAIL SECTOR 

1. Strengths: 
 

 Major contribution to GDP: the retail sector in India is hovering around 15-25% of GDP as compared to around 16% in 
USA.  

 
 High Growth Rate: the retail sector in India enjoys an extremely high Growth rate of approximately 46%.  

 
 High Potential: since the organised portion of retail sector is only 4-5%, Thereby creating lot of potential for future players.  

 
 High Employment Generator: the retail sector employs 7% of work Force in India, which is right now limited to 

unorganised sector only. Once the Reforms get implemented this percentage is likely to increase substantially.  
 
 
2. Weaknesses (limitation):  
 

 Lack of Competitors: AT Kearney‘s study on global retailing trends Found that India is least competitive as well as least 
saturated markets of the World.  

 
 Highly Unorganised: The unorganised portion of retail sector is only 95% compared to US, which is only 15 %.  

 
 Low Productivity: McKinney study claims retail productivity in India is Very low as compared to its international peers.  

 
 Shortage of Talented Professionals: the retail trade business in India is not considered as reputed profession and is mostly 

carried out by the Family members (self-employment and captive business). Such people are not academically and 
professionally qualified.  

 
 No Industry status, hence creating financial issues for Retailers: The retail sector in India does not enjoy industry status 

in India. Thereby making difficult for retailers to raise funds.  
 
3. Opportunities (benefits):  
 

 There will be more organization in the sector: Organized retail will need more workers. According to findings of KPMG, 
in China, the Employment in both retail and wholesale trade increased from 4% in 1992 to About 7% in 2001, post reforms 
and innovative competition in retail sector in That country.  

 
 Healthy Competition will be boosted and there will be a Check on the prices (inflation): Retail giants such as Wal-Mart, 

Carrefour, Tesco, Target and other global retail companies already have Operations in other countries for over 30 years. Until 
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now, they have not at all become monopolies rather they have managed to keep a check on the food Inflation through their 
healthy competitive practices.  
 

 Create transparency in the system: the intermediaries operating as per mandi norms do not have transparency in their 
pricing. According to some of the reports, an average Indian farmer realises only one-third of the Price, which the final 
consumer pays.  

 
 Intermediaries and mandi system will be evicted, hence directly benefiting the farmers and producers: the prices of 

Commodities will automatically be checked. For example, according to Business Standard, Wal-Mart has introduced 
―Direct Farm Project‖ at Haide Nagar in Punjab, where 110 farmers have been connected with Bharti Wal-Mart for sourcing 
fresh vegetables directly.  

 
 Quality Control and Control over Leakage and Wastage Due to organisation of the sector, 40% of the production does 

not reach the Ultimate consumer. According to the news in Times of India, 42% of the Children below the age group of 5 are 
malnourished and Prime Minister Dr. Manmohan Singh has termed it as national shame. Food often gets rot in Farm, in 
transit and in state-run warehouses. Cost conscious and highly Competitive retailers will try to avoid these wastages and 
losses and it will be Their endeavour to make quality products available at lowest prices, hence Making food available to 
weakest and poorest segment of Indian society. 

 
 Heavy flow of capital will help in building up the Infrastructure for the growing population: India is already Operating 

in budgetary deficit. Neither the government of India nor domestic Investors are capable of satisfying the growing needs 
(school, hospitals, Transport etc.) Of the ever growing Indian population. Hence foreign capital Inflow will enable us to 
create a heavy capital base.  

 
 There will be sustainable development and many other Economic issues will be focussed upon: much Indian small shop 

Owners employ workers, who are not under any contract and also under aged Workers giving rise to child-labour. It also 
boosts corruption and black money.  

 
4. Threats:  
 

 Current Independent Stores will be compelled to close: This will lead to massive job loss as most of the operations in big 
stores like Wal-Mart is highly automated requiring fewer work forces.  

 
 Big players can knock-out competition: they can afford to lower Prices in initial stages become monopoly and then raise 

prise later.  
 

 India does not need foreign retailers: as they can satisfy the Whole domestic demand.  
 

 Remember East India Company it entered India as trader and then took over politically.  
 

 The government hasn‘t able to build consensus.  

 

In view of the above analysis, if we try to balance opportunities and prospects attached to the given economic reforms, it will 
definitely cause good to Indian Economy and consequently to public at large, if once implemented. Thus the period for which 
we delay these reforms will be loss for government only, since majority of the public is in favour of reforms. All the above 
mentioned drawbacks are mostly politically created. With the implementation of this policy all stakeholders will benefit 
whether it is consumer through quality products at low price, farmers through more Transparency in trading or Indian 
corporate with 49% profit share remaining with Indian companies only. 
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Abstract- Bureaucratic power is a fact of life in the present 

political and administrative processes throughout the world. It is 

inherent in all administrative systems and so is the case in the 

state of Jammu and Kashmir, India. Bureaucracy in J&K 

emerged as an offshoot of the British Colonial rule in India. The 

rule ended but the legacy still persists. Over-bureaucracy in the 

system led to the undue increase in the bureaucratic power. This 

excessive power became unacceptable to the common masses in 

J&K. The situation got aggravated due to the increasing 

inaccessibility of this bureaucracy and its recognition as elitism. 

The public in J&K, being vulnerable economically, socially and 

psychologically, due to the past political turmoil of two decades 

and undue discrimination at the hands of the central government, 

portrayed a feeling and attitude of awe, fear and disgust towards 

the rising bureaucratic structure. The bureaucracy in J&K needs 

to desist from rampantly using its power, which draws its vitality 

from the resources allocated to it. At the same time, it needs to 

make a judicious use of these resources. The present paper 

depicts the rise of bureaucratic power in J&K, with its inherent 

pitfalls, if used indiscriminately. This paper also portrays the 

probability of its decline in case the reins are taken over by the 

citizenry as a result of an administrative revolution. 

 

Index Terms- Legal-rational authority, elitism, accountability, 

bureaucracy, bureaucratization, politicization, inaccessibility, 

popular control, sunshine laws, ombudsman, magic shield, 

performance indicators, government service, public service. 

 

I. INTRODUCTION 

he rise and expansion of public bureaucracies the world over 

have generated a great deal of hostility and awe amongst the 

public, for whom the services of the bureaucrats originated in the 

first place. The same stands true for the state of Jammu and 

Kashmir, an area in the northern-most part of India. The 

emergence and growth of bureaucracy could be attributed to the 

complex socio-economic and political needs and conditions that 

arose around the world. Bureaucracy did not exist in its basic 

practical form  in the earlier periods, but gained prominence in 

the nineteenth century as a concept and an institutional format, 

for the accomplishment of large-scale multiple and complex 

tasks. The emergence of the concept of efficiency in relation to 

time, resources and productivity, demands efficient machinery 

for their effective co-ordination. Today, the bureaucracy is the 

major institution and social technique for handling and 

controlling the affairs of modern nations
[1].

  

        When India gained independence in 1947, Jammu and 

Kashmir was being ruled by Maharajas (kings). The emergence 

of a political leader at that time awakened the masses of J&K 

towards a new era of political enlightenment. But this visionary 

movement was short lived and the people were once again left in 

the lurch, as accession to India became inevitable. As the 

dynamic leadership of J&K, which had lately emerged, became 

coloured with certain motivating factors, the masses of J&K 

could resist no more. Newly exposed to the political movements 

and uprisings, the people lost their direction. With the complete 

accession of J&K to India, the reins were taken over by the 

Government of India. This started the era of political instability 

there. The government in J&K started with the non-local 

bureaucracy, whose impersonal attitude and apathy towards the 

locals aggravated the situation. The bureaucracy that arose in 

J&K was simply an extension of the British Colonial 

Administrative System. Thus, the bureaucracy came to be seen as 

a threat to democracy, and people’s rights and dignity in J&K. 

Bureaucratic power is the most fundamental ingredient present in 

the political and administrative processes.  The power bases are 

mostly inherent in the nature of the bureaucracy itself. All 

bureaucracies share certain legal, material and strategic 

organizational resources. The legal system provides a basis for 

bureaucracy’s existence and specifies its powers, subscribing a 

legal authority to it. Materially, bureaucracies have access to all 

the monetary and infrastructural resources. The strategic 

organisational resources constitute the expertise, knowledge and 

specialisation of the bureaucrats. They are the monopolistic 

providers of services and the public is largely dependent on 

them. They are also permanent actors and enjoy the power of 

continuity. Ultimately, the policies have to be executed by the 

bureaucrats.  

        In most of the countries of the world, there exists a politico-

administrative relationship, characterized by more complex 

patterns of interaction and interdependence. It portrays a two-

way street model phenomenon. On the one hand, there is 

“politicization of the bureaucracy”- the policy makers have 

increasingly come to realize that the public administration is a 

source of tremendous executive powers and capabilities which 

require strong political control to ensure that they serve the 

objectives formulated by the policy makers. On the other hand, 

there is “bureaucratization of politics” - the civil service has 

become politically more assertive, more engaged in creating 

networks and linkages to other organisations and more inclined 

to use its discretion to pursue its own interests and ideals due to 

its higher degree of continuity and specialized expertise
 [2]

. 

Max Weber, bureaucracy’s most important academic expositor, 

gave the following statements in ‘Economy and Society’ about 

bureaucracy:  

        As an instrument of rationally organizing authority 

relations, bureaucracy was and is a power instrument of the first 

order, for one who controls the bureaucratic apparatus. Where 

administration has been completely bureaucratized, the resulting 

system of domination is practically indestructible
[3]

. 

T  
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        In view of the growing indispensability of the state 

bureaucracy and its corresponding increase in power how can 

there be any guarantee that any powers will remain, which can 

check and effectively control the tremendous influence of this 

stratum
[6]

. 

        Ultimately the political issues become the bureaucratic 

issues because bureaucrats have the action
 [4]

.
 
The policies have 

to be executed by the bureaucrats finally. Besides, politics is 

endowed with the characteristic feature of being all pervasive 

and thus it pervades into the bureaucratic system all too 

smoothly. 

        The increasing bureaucratic influence can be perceived both 

positively and negatively. While the positive impact of the 

bureaucratic power may be felt on wider platforms, where it acts 

as a check against the increasing politicization in the society, the 

negative impact is rampantly felt by the public. The creation of 

excessive power in the bureaucratic structure has led to fear and 

indignation among the citizenry and widened the gulf between 

the public and bureaucracy in J&K.  

        The then existing government made policies for J&K, which 

were not people-friendly, thus sowing the seeds of rebellion 

among the Kashmiri youth. The situation aggravated in the later 

decades and finally exploded in the form of militancy in the 

1980’s. Administration in J&K almost became defunct for more 

than two decades. The common masses became demotivated and 

demoralised. The administrative bureaucracy was associated with 

the remnants of the colonial rule and thus people started 

perceiving bureaucracy with hatred and disgust. They distanced 

themselves from the government. Thus, alienation of the 

common masses from them started and further gave rise to many 

vices in the whole administrative setup. People completely lost 

faith in the bureaucracy, as most of the bureaucrats had been 

selected through unfair means, were not people-friendly and 

depicted an unproductive elitist class. 

        Even the most democratically conceived government comes 

to behave as if its own survival, rather than the people’s welfare, 

is the paramount good. This happens because the government’s 

ordinary day to day operations depend on entrenched “public 

servants” – the bureaucrats – who are always most concerned 

about protecting and expanding their own power
 [5]

. They come 

to think of government as a kind of a private institution that 

exists for their sake and this makes them deeply committed to 

preserving the system, which they have come to believe of as 

“their system”. Thus, they want nothing to threaten the system 

because that would threaten their self interests. 

 

II. ANALYTICAL APPROACH 

        The study is a sociological investigation based on the 

primary source information from the field. It is a “mixed-method 

research” as it includes both the qualitative as well as 

quantitative elements. It is a qualitative study, as throughout an 

effort has been made to understand the human behaviour and the 

reasons that govern such behaviour in the society. Behavior and 

perceptions have been analysed after observing the bureaucrats 

and their working in life situations. On the other hand, it is a 

quantitative study, because there was a systematic empirical 

investigation, in which data was collected for analysis. The study 

is also “analytical” as the facts and information collected through 

the primary and secondary sources are used to analyse and make 

a critical evaluation of the whole material. A thorough analysis is 

done of the problems faced by the bureaucracy in J&K and the 

prospects of this institution in J&K in the future. 

        The J&K state bureaucracy presently consists of a total of 

580 male and female officers from the rural and urban areas of 

the state as well as other parts of the country. These officers 

belong to three different bureaucratic levels, i.e., senior, middle 

and junior, with the corresponding income categories and 

experience spans. The J&K bureaucracy is the focus or universe 

of the research and thus includes all the bureaucratic personnel 

belonging to both the divisions of the state, i.e., Jammu and 

Kashmir, and all the cadres and fields of administration. 

        The “Stratified Random Sampling” technique has been used 

for selecting the sample for the study. In this technique, the 

population, i.e., J&K bureaucrats, has been  stratified into a 

number of non-overlapping sub-populations or strata, and sample 

items/units have been selected from each stratum. These items 

/units have been selected on the basis of simple random sampling 

procedure. Thus, 100 bureaucrats have been selected from the 

universe as a sample. They comprise of the 17.24% of the 

present J&K bureaucracy (total 580), which is the desired sample 

strength. The entry-level bureaucrats are completely excluded 

from the sample as they are devoid of the potential bureaucratic 

experience.  

        The “Interview Schedule Technique” has been used for the 

primary collection of information. A questionnaire was framed 

with the questions on the relevant themes and the data collected 

from the sample in the form of an interview, based on the 

questionnaire. The methods of observation and discussions have 

also been used to support the analytical results. The data and 

information gathered from the field has been statistically treated 

and sociologically investigated. 

 

III. THEORETICAL PERSPECTIVES ON 

BUREAUCRATIC POWER 

        The phenomenon of bureaucratic power is a complex 

process. Max Weber defined "power" as the ability to get things 

done your way in spite of resistance from others. Weber also 

discussed the concept of "authority" (power which is regarded as 

being proper, appropriate, legitimate etc. by subordinates or 

others). According to Weber, there are three kinds of authority, 

i.e., traditional authority, charismatic authority and legal-rational 

authority. Traditional authority refers to authority based on 

customs and traditions. Charismatic authority refers to authority 

which arises because a person is perceived as being one who 

possesses extraordinary qualities by one's followers. Legal-

rational authority arises from the position one holds in a 

bureaucracy or organization. High government officials and top 

managers in private companies exert legal-rationality because of 

the position they hold within the organization. It needs to be 

pointed out that these three kinds of authority can overlap
[6]

.  

Weber's view is that power does not arise from control of 

economic resources alone. Groups which do not possess much 

wealth can also be powerful. Weber's view of power is zero sum, 

i.e., the exercise of power often benefits one group at the expense 

of another group. While recognizing bureaucracy as the most 

efficient form of organization and even indispensable for the 
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modern state, Weber also saw it as a threat to individual freedom. 

He also saw the ongoing bureaucratization leading to 

dehumanization in which increasing rationalization of human life 

traps individuals in a bureaucratic, rule-based, rational control.  

Parsons described bureaucratic power in his own terms. He 

emphasized social stratification system with highly specialized 

division of labour. According to him, it inevitably leads to 

inequality in terms of power and prestige 
[7]

. Parsons associates 

social status in the society directly with power, while ignoring all 

other desirables for the same. Besides, he defines social 

inequality as inevitable for the social existence, which is quite 

irrelevant in the present scenario. Team work is given more 

impetus for effective cooperation and results, in the 

contemporary times, rather than exercise of power due to unequal 

status in the society. 

        According to Parsons (1947) and Gouldner (1954), authority 

due to the "legal incumbency of office" and "technical 

competence" only works if superiors have more knowledge and 

skill, but often this is not the case. Parsons draws attention to the 

possible conflict which might arise between a bureaucrat’s 

authority derived from his position in the hierarchy and that 

derived from technical expertise. If these do not match and are 

nonexistent in the same person, it gives rise to an internal conflict 

between the boss and subordinates
[8]

.  

        Selznick identifies the dysfunctional consequences of 

bureaucracy. Most of the dysfunctions with regard to treatment 

of procedures and rules lead to delay, red-tapism, 

unresponsiveness, self-centeredness, corruption, avoidance of 

personal responsibility and quest for power 
[9]

. This transition in 

the bureaucracy for the worse has resulted in the lack of public 

confidence and trust in the machinery of administration. This is 

further manifested through disgust and cynicism in the institution 

of bureaucracy. 

        More recent theorists think that formalization of power 

could degenerate into formalism and that bureaucratic forms 

could concentrate power at the top, thus causing an "iron cage" to 

imprison the low-level worker in obscurity and monotonous 

detail. 

 

IV. RESULTS AND DISCUSSIONS 

        In the study carried out on J&K bureaucracy, certain 

primary data was collected regarding the excessive powers 

attributed to bureaucracy, main factors responsible for it, the 

control system in bureaucracy, the resulting alienation and 

inaccessibility of bureaucracy, and the associated reasons for it. 

The findings have been depicted as a source of information to 

authenticate the perceptions. 

 

A. Excessive Powers of a Bureaucrat 

        It has been observed that bureaucracy has been conferred 

with too much power, whether that is based upon law or 

convention. This excessive power can be attributed to various 

factors, according to the respondents. The responses are  

portrayed in the following diagram:  

 
        About 20/100 (20.00%) of the respondents stated that the 

power that the bureaucrats have over the present political 

process, i.e., policy making and policy implementation, was 

responsible for their excessive power and authority. Most of 

these respondents were the retired bureaucrats. Their experience 

of more than 25 years had made them realize the influence 

politicians had over the crucial aspects of governance. According 

to them, this was mainly due to the strong nexus between the 

bureaucracy and the politics. 

        30/100 (30.00%) of the respondents attributed this excessive 

power to the permanency of jobs in the public governance. These 

were the junior level bureaucrats, who attributed bureaucratic 

power to job permanency. They actually belonged to the 

contemporary world of competition and uncertainty. In spite of 

this, they had entered a public sector domain of complete 

permanency and assurance. This assured service span created a 

lasting impact. Respondents believed that the permanency of 

their jobs made the bureaucrats behave like autocrats, who could 

get away with anything. 

        12/100 (12.00%) of the bureaucrats were of the opinion that 

unrivalled expertise, knowledge and skills gave them a feeling of 

elation. This happened due to the utter lack of competition in the 

public services and assured timely promotions. The respondents 

believed that this led to excessive bureaucratic power in the 

administration. These were the highly qualified junior and 

middle level bureaucrats. They believed that none could compete 

with the administrative expertise, knowledge, and skill of a 

bureaucrat. Being highly qualified, it added to their confidence 

and power. 

        9/100 (09.00%) of the respondents waived it off as just 

media hype. They believed that the reality was far from this and 

there existed certain constraints over the power that the 

bureaucrats could actually exert. These were the senior level 

bureaucrats, who were very apprehensive of being labeled as the 

excessive power holders. They seemed to be uncomfortable with 

the idea of excessive power as that insinuated towards a lot of 

associated evils in administration.  

        10/100 (10.00%) of the respondents held the lack of 

accountability responsible for the excessive bureaucratic power. 

These were the non-state subject bureaucrats, as they were strong 

proponents of accountability and transparency due to their 

exposure to the tenets of good governance. They believed that if 

bureaucrats were not answerable for anything, they could excise 

undue authority whenever desired. 

        The remaining 19/100 (19.00%) of the respondents felt that 

all the given options were equally suitable and all of them put 

together led to an increase in the bureaucratic power. Most of 
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these respondents were female belonging to the junior or middle 

level bureaucracy. They attributed the excessive bureaucratic 

power to almost everything associated with bureaucracy. 

 

B. Control System in Bureaucracy 

        Control over the bureaucracy can be established formally as 

well as informally. An official’s conscience is one of the ways of 

informal control. Formal control is exercised through strict 

adherence to rules, law and accountability systems. 

        22/100 (22.00%) of respondents stated that necessarily a 

strict formal control was needed in bureaucracy all the time. This 

helps to keep the bureaucracy performance oriented and result-

oriented. These were the retired bureaucrats and junior-level 

bureaucrats. The retired ones had no inhibitions in suggesting a 

strict formal control system over the bureaucracy as they were 

now out of the formal bureaucratic system. The junior 

bureaucrats were very enthusiastic and wanted no stone unturned 

for the better public governance. These respondents believed that 

to ensure complete consumer satisfaction, nothing needed to be 

left to chance. Hence, a strict formal control system was the need 

of the hour. 

        56/100 (56.00%) of the respondents opined that at times 

bureaucrats should rely on the official’s conscience too. These 

bureaucrats believed that by adhering to informal control 

systems, officials learn to take up personal responsibilities as  

trust has been reposed in them and they try their best to keep up 

to it. In any case, an official’s conscience is the ultimate deciding 

factor in administrative matters. These respondents were the 

senior level bureaucrats and female bureaucrats from all levels of 

bureaucracy. Females seemed to be more conscientious than their 

male counterparts. Therefore, they presumed that a person’s 

conscience acts as the best controlling mechanism. The senior 

bureaucrats throughout their lifelong experiences had learnt that 

all said and done, it was ultimately an administrator’s conscience 

that became instrumental for positive results – rules and laws 

could fail you anytime. They also seemed to have become more 

God-fearing and religious, towards the fag end of their lives. 

        Another 22/100 (22.00%) of the respondents were of the 

view that both formal control systems and healthy conscience 

should coexist in carrying out the daily administration. Most of 

these respondents were the middle level bureaucrats. They 

preferred to take the middle course and believed that both could 

simultaneously fetch results. These respondents believed that 

both were equally important and could not do without each other. 

Rules and accountability mechanisms were important but at the 

same time, these would not work too well if not complimented 

by the conscience. 

 

C. Ways to Control Public Bureaucracy and Its Associated 

Power 

        There is a need to control the bureaucratic power lest it 

becomes out of bounds. The respondents of this research were 

asked about the ways of controlling the bureaucracy in a 

democracy so that it serves the people to the utmost level. All the 

findings are portrayed in the given diagram: 

 
 

        9/100 (09.00%) of the bureaucrats stated that public 

bureaucracy could be best controlled by making all the official 

dealings fully transparent and accountable. These respondents 

were the junior level bureaucrats having doctorate or master’s 

degree as their qualification. Their enthusiasm at that stage of 

their career was the reason behind their perception. They also 

realized that without transparency and accountability in the 

official dealings, they could not survive for long. These 

bureaucrats believed that making all the official work known to 

the public and open to criticism would eventually help in 

exercising control over the bureaucracy. This would keep them 

open for questioning by anybody. 

        None of the bureaucrats believed that proper practice of 

“Right to Information Act” by itself could be a way of 

controlling the public bureaucracy. They believed that much 

more than just an RTI Act would help in bringing about the 

needed control over the bureaucracy. 

        Only 11/100 (11.00%) of the bureaucrats perceived that 

setting up of performance indicators and assessing their 

performance would help in controlling the administration. This 

would automatically ensure that a bureaucrat is not a defaulter as 

he needs to work against set criteria, which make up the 

performance indicators. Assessing a bureaucrat’s performance 

against these indicators would eventually lead to an efficient and 

effective performance, bringing the whole bureaucratic system 

under control. These respondents were the middle level non-state 

subject bureaucrats. Some of these belonged to the female 

gender. Being non-state subjects, they had wider exposures to the 

latest performance assessment techniques. And being middle 

level bureaucrats, they had gained the professional confidence 

and also were already performing well unlike their seniors, who 

had reached higher positions and thus were thinking of taking 

sabbaticals. 

        10/100 (10.00%) of the respondents opined that time bound 

actions in all dealings would help in controlling the public 

bureaucracy. They were the senior level, non-state subject 

bureaucrats. Most of them were females. It has normally been 

observed that the state subject bureaucrats show poor time 

management. In fact, females have been perceived to have better 

time management skills than their male counterparts. It is also 

very convenient for the senior level bureaucrats to demand time 

bound actions as they are there to show case the results achieved 

through the efforts of the sub-ordinates. 
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        The majority of bureaucrats i.e. 70/100 (70.00%) stated that 

all the above mentioned ways put together would be able to bring 

about a control over the public bureaucracy in the most endurable 

manner. These were the junior and middle level bureaucrats 

besides the retired seniors. They were not confident about the 

efficiency of a single controlling mechanism. Therefore, they 

opted for all the given mechanisms including proper 

implementation of RTI Act. 

 

D. Alienation and Inaccessibility from State Administration 

        The public needs to be constantly interacting with the public 

administrators and kept abreast regarding all the administrative 

happenings. Otherwise, the feeling of alienation and 

inaccessibility created between the two can lead to disastrous 

results. One of the many initiatives taken to increase the 

bureaucratic accessibility is in the concept of ‘Burgernahe’ 

(closeness to citizens) in Germany. It has become the short hand 

expression for reducing the geographical, political and 

administrative distance between the citizens and the authorities
 

[10]
. In the developing countries, there is a consistent effort 

towards reducing the tensions between the public and the 

bureaucracy. For this purpose, efforts need to be made for higher 

bureaucratic autonomy, which shall eventually lead to better 

service delivery, and hence better relations between the two.  

75/100 (75.00%) of the bureaucrats stated that the public did feel 

alienated from the administration. Most of these were the junior 

level bureaucrats, with some from the middle level. All the 

retired bureaucrats were included in this group besides some of 

the females. Thus, a majority opined that a common man was 

alienated from the administration. This group of bureaucrats was 

empathizing with the public and putting forth their perspective 

objectively.  

        25/100 (25.00%) of the respondents believed that the 

common man did not feel alienated from the administration at 

all. This section of respondents mainly belonged to the service 

delivery level and hence the perception. They had their own 

rationale behind the response they gave. These were the senior 

and middle level, rural bureaucrats. They seemed to be 

hoodwinking the reality. Public being the most alienated from the 

senior bureaucrats, ironically this fact was least realized by them. 

 

E. Inaccessibility of Bureaucracy 

        One of the main preconditions for learning of the 

administrative techniques and processes by the bureaucrats is the 

complete consistent interaction between the public and the 

bureaucracy. Besides, acting as stimuli for the administrative 

behaviour, the public also provides the base for the feedback 

mechanism which entails better and improved bureaucratic 

performance in future. After independence, bureaucrats were 

gradually viewed as strangers and usurpers. The bureaucracy was 

accused of apathy to the public cause and unresponsive to the 

public problems and thus seen as a repulsive entity. Even today, 

the bureaucracy seems to have isolated itself from the common 

man and thus is unable to cope with the socio-economic changes 

and the ever rising aspirations of the people, in the developing 

nations. 

The reasons behind the inaccessibility of the bureaucracy for the 

common man were asked from 75/100 (75.00%) of the 

respondents who had opined for the same. They had their own 

rationale, which is revealed in the following table: 

 

Table: 1.1 

Reasons for inaccessibility of the bureaucracy 

 

Reasons Number Percent 

a)  Feelings of awe against status 

attributed to bureaucracy 

4 05.33 

b)  Unapproachable attitude 23 30.66 

c)  High security surrounding the 

bureaucrats 

14 18.66 

d)  Lack of humanism & human relations 

in administration 

18 24.00 

e)  All the above 16 21.33 

 Total 75 99.98 

 

        4/75 (05.33%) of the respondents, who believed that 

bureaucracy was inaccessible, stated that the reasons behind this 

were the feelings of awe that the common people felt due to the 

high status attributed to bureaucracy. The power and aura 

surrounding the bureaucrats had given rise to elitism, attributing 

an unduly high status to this section of the society. 

        23/75 (30.66%) of the respondents attributed the 

inaccessibility of bureaucracy to the unapproachable attitude of 

bureaucrats. These bureaucrats start thinking very highly of 

themselves and develop an autocratic attitude. These respondents 

were the junior level bureaucrats of rural origin. They had yet to 

develop the idiosyncrasies of true bureaucrats and, therefore, felt 

no inhibition in revealing that a bureaucrat usually exhibits an 

unapproachable attitude.    

        14/75 (18.66%) respondents hold the high security 

surrounding the bureaucrats and security zones that they reside in 

responsible for their inaccessibility. The precedence of very high 

security surrounding the officers started during the period of 

militancy and has continued ever since. This automatically keeps 

the public at a distance from the bureaucrats. These respondents 

included junior level bureaucrats of urban origin and some non-

state subjects of middle level bureaucracy. Being urban, high 

security systems had always been irksome. At the same time, 

non-state subjects were not used to or in favor of those high 

security scenarios around. The high security surrounding the 

bureaucrats was exclusively a feature of the J&K State due to the 

history of past turmoil. This precedence, suiting most of the 
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senior and middle level bureaucrats, was not being given up, 

even after its need was over. 

        Lack of humanism and human relations in administration is 

quoted by 18/75 (24.00%) of the respondents as the reason 

behind this inaccessibility. The bureaucrats cannot empathize 

with the public, and show less concern and compassion when 

required. This creates a distance between the two. Most of these 

respondents were female bureaucrats. They seemed to have a 

natural tendency towards humanism and believed in empathizing 

to the maximum with the public. 

        The remaining 16/75 (21.33%) of the respondents opted for 

all the above stated reasons behind the inaccessibility of 

bureaucracy. They found all the given options equally suitable as 

the rationale behind their perception. These were the retired 

senior level bureaucrats besides some female ones. All options 

seemed equally feasible to them. 

        Ideally, bureaucracy requires neutrality, but in reality, it is 

rarely so. Sticking to neutrality would help to break the much 

talked about bureaucratic-political nexus, leading to a non-

partisan bureaucracy. But the fact is that only most efficient 

bureaucracies can have the privilege of being neutral. J&K 

bureaucracy, being inefficient to a great extent, cannot afford to 

be completely neutral. At the same time, too much power has 

become an inherent part of bureaucracy, which indirectly tends to 

make it more inefficient. To top it all, lack of accountability and 

control renders it as a defunct part of the system. The excessive 

bureaucratic power can mostly be attributed to the permanency 

of jobs and power that they have over the political process, 

policy making and its implementation. This implies the misuse of 

power, at times. Actually, it happens quite often and the common 

man suffers. Thus, the bureaucratic power needs to be kept in 

check by efficient control mechanisms. All formal and informal 

control systems need to be kept in place. But these control 

mechanisms seem to be too weak in J&K. There seems to be 

little choice but to rely mostly on the informal control systems 

like the conscience or empathetic attitude of the bureaucrat. This 

renders the control mechanism weak, unstable and unreliable.  

        The recruitment pattern in the government is not fool proof 

at all. The locals are not given a place in the system for long 

periods or at lucrative postings, which has led to the alienation of 

the masses from the government business. Besides the creation of 

bottlenecks for the people of J&K in joining the administrative 

services, the menace of reservation policy has emerged. The 

policy of reservation leaves very little scope for the meritorious 

Kashmiris to enter the administrative services. This alienates the 

common masses from the administrative services even further. 

        Finally, all the factors put together create the vices of 

nepotism and corruption in Kashmir. All the lucrative positions 

are filled with people motivated by selfish gains. Thus corruption 

flourishes. Due to nepotism, all the efficient and honest officers 

are side-lined with no value for merit and talent. 

        There needs to be a control on the bureaucracy so that it 

serves the public in the best possible manner. The bureaucratic 

power has to be held in check through various formal and 

informal control systems. The best ways of controlling the 

bureaucracy were found to be the setting up of performance 

indicators to assess the performance of the bureaucrats, aiming at 

time bound actions, making the official dealings fully transparent 

and accountable, and proper implementation of the RTI Act,  and 

other laws. 

        It was found that the best control system that could be 

adopted in bureaucracy was the internal individual control 

system, i.e., reliance on the conscience of an officer. Although a 

strict formal control system was also needed to keep the 

bureaucratic power under check, but ultimately everything 

trickled down to an individuals’ conscience. The formal control 

system constitutes the internal controls (inside the bureaucracy) 

and external controls (surrounding environment and 

organisations). 

        All public servants need to create a sense of ‘self-

responsibility’ that makes them morally obligated, even if they 

may not be legally or officially obliged. Therefore, selecting the 

right kind of personnel for the bureaucracy at the outset is very 

imperative as their value-system would naturally be inclined 

towards public interest.  

F. Nomenclature Transition of Bureaucracy 

        The nomenclature transition from the ‘government servant’ 

to the ‘public servant’ actually signifies a transition in a 

bureaucrat’s duties and responsibilities. The junior and middle 

level bureaucrats from the rural origin signified their 

conservative attitude by stating this. This also pointed out 

towards their sensitive nature. A lot of bureaucrats have readily 

accepted the transition of nomenclature, and consequently 

realised their changed duties and responsibilities. To some extent 

it also signifies that public is more important and significant than 

the government. Ultimately, the transition in the nomenclature 

enhances the importance of the public. It implies that the 

government is subservient to the public. The transition, therefore, 

needs to be adhered to very strictly so that it brings home the 

right message. This transition has been, to a great extent, 

instrumental in changing and improving the mindsets of the 

bureaucrats and making them realise that they are there to serve 

the public. 

        Bureaucracy involves a lot of power attributed to the 

permanency of jobs, which creates a lasting impact. It is also 

attributed to the power over the present political process, policy 

making and implementation. Excessive power associated with 

bureaucracy is due to a combination of other factors like 

unrivalled expertise, knowledge and skills that the bureaucrats 

have, and also the lack of accountability they face, besides the 

above given factors. The permanency of jobs is a real power 

yielder as it provides a kind of security to the official, which 

helps develop an autocratic mind-set.  

        On the other hand, it does not seem that an unrivalled 

expertise, knowledge or skill can be attributed to bureaucrats. 

They are simply generalists that do not possess any of the 

characteristics of a technocrat or professional. They do not even 

seem to have much power over the present political process, 

policy making and implementation, as there is too much of 

politicization of bureaucracy seen these days and the political 

executive seems to possess greater power (due or undue) than a 

bureaucrat. It could, quite possibly, be just media hype or a false 

image created in the society by some interest groups. The 

bureaucracy needs to demolish the high walls of elitism and act 

as part of the public by shunning the unnecessary extra security 

surrounding them and the false aura created by them. 
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V. CONCLUSIONS AND RECOMMENDATIONS 

        Bureaucrats in J&K have come to be seen as the authority 

figures and, at the same time, belonging to the most elite class. 

Associating bureaucracy with elitism is mainly responsible for 

the dysfunctional characteristics being developed by J&K 

bureaucracy. Normally, a common man is made to wait for long 

hours before he can meet a civil servant. Then finally when he 

gets the chance, he is made to feel like an intruder in the domain 

of the official, by his attitude of snobbery and indifference. It has 

been seen that the prerequisite for any drastic or dramatic 

improvement in the quality of the performance of the 

bureaucracy, is a greater degree of assertiveness of the public 

opinion and the greater awareness on the part of the general 

public. 

        Although bureaucracy plays a constructive role too by 

providing consistency, accountability, order and stability, but at 

the same time, due to excessive bureaucracy, its constructive role 

gets undermined most of the times. Bureaucracy is a 

phenomenon through which the bureaucrats abuse the power that 

they enjoy due to their position in the administration. This makes 

the bureaucracy dysfunctional and stifles the role of the 

administration. Due to its excessive powers, bureaucracy tries to 

over-power and over-tower the society eventually, thus 

hampering the developmental processes. A genuine and efficient 

leadership over bureaucracy would really help.  

        The control mechanisms need to be created internally as 

well as externally. It needs to be realised that no control 

mechanism can function successfully on its own. All 

mechanisms have to work simultaneously in coordination with 

each other so that the power and authority of bureaucracy is 

contained, and beneficial results are assured for the public. The 

legislature, judiciary, and media should act as control agents or 

watch dogs of the bureaucratic action. But, this is only possible 

when these agents are themselves corruption-free and righteous. 

At the same time, a mechanism of ‘popular control’ is very much 

needed. The results of the bureaucratic processes need to be 

valued by the public so that the bureaucratic power is 

legitimized. An effort needs to be made to keep all the sessions 

of legislature and bureaucracy open to the public. This can be 

done under the provisions of ‘sunshine laws’, where the passage 

of such laws lets in the ‘light of day’. When the decisions are 

made in open meetings, it automatically acts as a control 

mechanism over the bureaucracy. Increase of the citizen 

participation would act as an important control mechanism. 

Public would themselves determine the administrative orientation 

and strategy, and see to its effective implementation. Creating an 

‘ombudsman’ in every office would make the administration 

accountable. Being neutral by nature, an ombudsman would be 

responsible for taking and addressing the complaints of the 

citizens. As an internal informal control mechanism, the officials, 

in their own individual capacity, need to create a sense of 

responsibility and accountability for all their actions. This is 

expected from the conscientious officers. All these things put 

together would keep the bureaucracy under control, and check 

the misuse of their power and authority.  

        The most important power base of bureaucracy—the law 

and the constitution—creates a ‘magic shield’ for the 

bureaucrats, which empowers and protects them. But, as has 

started to happen in J&K, if they stray away from the legal 

commands and start misusing their power, this ‘magic shield’ 

disappears. This makes them more accountable and responsible. 

The transition in the nomenclature of bureaucracy from 

“Government Service” to “Public Service” has been, to a great 

extent, instrumental in changing and improving the mindsets of 

the bureaucrats and making them realise that they are there to 

serve the public. 

        There has to be a trend towards ‘popular control’ which is 

no doubt very difficult to achieve. It has two interpretations. First 

is the ability of the people to make its preferences known to the 

bureaucracy and to have the bureaucracy make decisions 

consistent with those expressed preferences. Second is the ability 

of the citizens to obtain redress of grievances for certain 

administrative actions that violate the rights of individuals. 

        Fortunately, with the use of information technology and the 

spread of mass education and mass media, the role and 

functioning of bureaucrats and public servants is coming under 

effective public scrutiny. People are getting more exposed to the 

merits and attitudes and actions of the bureaucrats. The 

bureaucracy needs to show empathy towards the problems of the 

citizens and reduce the menace of red tapism. 

        In order to increase the points of contact between the 

bureaucracy and the public, the concept of “seamless 

governments” has come into existence
[11]

. Seamless organisations 

provide a smooth, transparent, almost effortless experience for 

their customers. The staff stays in direct contact with their end 

users while performing their job. Seamless governments provide 

the seam less service i.e. any time, any place, through e-

governance technology, using sophisticated software. This 

provides the administrators with too many new and imaginative 

ways to do the public’s business. Thus, efforts are consistently on 

for increasing the bureaucratic accessibility the world over. 

        The public bureaucrats cannot undermine their duties, 

especially when it comes to the utilization of different resources 

allocated to them, including their time. Their power recedes if 

they are unable to utilize all these judiciously. Here, they may 

have to face certain vulnerabilities, which render their tasks 

difficult or unattainable. It may undeniably lead to an eventual 

end of the bureaucratic power or death of bureaucracy. It is, 

therefore, pertinent that all efforts are made to keep the 

bureaucracy under check. The replacement of the bureaucratic 

institution by an alternate institution, which is people-friendly, 

result- oriented, accessible, dynamic, and humanistic, may not be 

a far-fetched possibility. Bureaucracy with its power-packed 

structure may not persist for long. Hence, a complete 

transformation is required. 

        It was found that the best control system that could be 

adopted in bureaucracy was the reliance on the conscience of an 

officer. Although, a strict formal control system was also needed, 

to keep the bureaucratic power under check, but ultimately 

everything trickled down to an individuals’ conscience, at the 

end. The formal control system constitutes the internal controls 

(inside the bureaucracy)  and the external controls (external to  

the bureaucracy- the surrounding environment and 

organisations). 

        But the most important control system is the internal 

individual control system i.e. the conscience of an individual. 

Every public servant needs to create a sense of ‘self 

responsibility’ which makes him morally obligated, even if he 
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may not be legally or officially obligated. Therefore, selecting 

the right kind of personnel  for the bureaucracy at the outset, is 

very imperative, as their value-system would naturally be 

inclined towards public interest.  

        In order to persist and retain its powers, bureaucracy in J&K 

needs to adopt major changes and improvements, vis-à-vis its 

attitude, functioning patterns, exercise of powers and goal 

orientation. A sense of belongingness and responsibility towards 

the public is going to pave the way for better public 

administration and hence, enhance the institution of bureaucracy. 
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    Abstract- In today’s world, life without electronics is 

unthinkable. It has been studied that for electronic devices to 

provide better efficiency and reliability in terms of speed, power-

loss and cost, the fundamental component of each Integrated 

Circuit (IC) chip, namely the MOSFET (Metal Oxide 

Semiconductor Field Effect Transistor) needs to be reduced or 

‘scaled’ down in size. Device scaling has produced remarkable 

results until further scaling beyond the 22-nm technology node 

has resulted in undesirable leakage currents in the MOS device 

by means of direct tunneling of electrons through the gate 

dielectric. Due to this leakage, the battery of any electronic 

gadget can be drained in minutes and the excessive heat 

produced by all the MOSFETs will reduce the efficiency. In 

order to solve this problem, materials like the oxides of hafnium 

and zirconium with a higher value of dielectric constant K are 

being used to replace the previously used silicon dioxide, so as to 

facilitate more device scaling with negligible leakages. 

 This paper presents the characterization of High-K 

dielectric materials by three depositional processes: As-

Deposited, DSDS and DADA on basic two-terminal MOS 

Capacitors (MOSCAPs) located on silicon wafers. The 

Equivalent Oxide Thickness (EOT), trapped oxide charge, 

presence of defects within the High-K materials and gate leakage 

currents were investigated and As-Deposited sample was found  

to be superior as compared to the other two types of processing. 

 

 

    Index Terms- EOT, Gate tunneling, High-K Dielectrics, 

Leakage Current, MOS Capacitor.  

I. INTRODUCTION AND BASIC THEORY 

icroelectronics is much needed for better lifestyle 

standards and hence it must be developed for better 

performance of electronic devices in future. The fundamental 

component of any Integrated Circuit (IC) chip is the Metal Oxide 

Semiconductor Field Effect Transistor (MOSFET). It has been 

studied that with the reduction of the device size (mainly by 

‘scaling’ down the size of the MOSFETs), its efficiency 

increases. With the scaling of the MOSFETs, more number of 

transistors can now be accommodated within the same IC and 

this has resulted in the dramatic decrease in the cost of electronic 

devices on the whole. 

 Device scaling has other benefits too. With smaller 

sized transistors, the size of the interconnects have got smaller 

and this has reduced the path length for electrons to travel, 

thereby decreasing the resistance offered by the path, circuit 

delays, power consumption and increasing the speed of device 

operation. With smaller devices, the gate oxide thickness is also 

small, so from the relation: 

C= Kε0A/d 
[where, C= capacitance, K= relative permittivity of the dielectric, 

ε0= permittivity of free space (8.854 x 10
-12

 F/m), A= area & d= 

oxide thickness] the capacitance C is large and hence the device 

current is also large. This is essential for maximizing circuit 

speed. 

 However, the disadvantage lies in the fact that with 

continuous scaling of the device channel length and the thinning 

of the gate oxide (SiO2) beyond 20 Ǻ, undesirable gate tunneling 

current and subthreshold leakage currents are observed. The 

electric field in the MOS device can be large enough to result to 

a dielectric breakdown at high temperatures. At 1.2 nm device 

channel, the leakage through SiO2 has been found to be as high 

as 10
3
 A/cm

2
. If an IC chip contains a total of 1mm

2
 area of the 

thin dielectric SiO2, then the chip oxide leakage current is 10 A 

and this large leakage can discharge the battery of any cellular 

phone in minutes. This leakage current is a therefore a big 

challenge to continued scaling. The figure below represents the 

increase in the leakage current with the reduction of the oxide 

thickness. 

 

 
 

Figure 1: A plot of the Leakage Current Density at the insulating 

oxide (Jox) against the Thickness of the Gate Oxide (tox) 

 

As a result of this, it becomes necessary to find an alternative 

gate dielectric with higher values of the relative permittivities 

‘K’ (around 25-30) which will be suitable for reducing the 

leakage (K of SiO2 is only 3.9) and can thus afford larger 

physical thickness to minimize leakage while maintaining similar 

M 
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capacitance values. The equivalent oxide thickness (EOT) of a 

high-K gate dielectric with relative permittivity K and physical 

thickness tphy can be written as: 

 

EOT =  KSiO2.tphy 

    K 
[where KSiO2 is the relative permittivity of SiO2]. For a particular 

EOT using a high-K gate dielectric with a tphy larger by a factor 

K/KSiO2 results in reduced power loss. The following figure is a 

schematic of easy tunneling through the thin SiO2 layer and 

difficult tunneling through the thicker layer of the High-K 

material. 

 

 
 

Figure 2: Tunneling, which is easy through the thin SiO2 but 

difficult through the High-K dielectric 

 

II. REQUISITES FOR GOOD HIGH-K MATERIALS 

1) It must have a high enough K-value of around 25-30. 

2) The oxide is in direct contact with the Si substrate so it 

must be thermodynamically stable with it, i.e. it should 

not react with silicon to form silicates. 

3)  It must be kinetically stable i.e. it should not dissociate 

with processing to 1000 
◦
C for 5 seconds. 

4)  It must form a good electrical bonding interface with 

Si. 

5) It must have a large bandgap to avoid tunneling. 

6)  It must have few defects (sites of excess or deficit of 

oxygen or impurities) in its structure. 

7) Examples of standard High-K oxides are: HfO2, ZrO2, 

HfZrO and so on. 

 

III. METHODS AND MATERIALS 

A. Basic Element of Deposition 

 In this experiment, HfZrO was used as the High-K gate 

dielectric material which had a K-value of 15 at room 

temperature and 35 at high temperatures. This material was 

deposited by three types of depositional processes on MOS 

Capacitors placed on Si wafers, as High-K materials cannot be 

directly placed on Si due to lattice mismatch. 

A MOS Capacitor (MOSCAP) is a simplified form of a 

MOSFET having only two terminals, namely, the gate and the 

substrate and has been used in this study for simplicity and better 

results. The following figure shows a MOSCAP deposited with a 

High-k layer. 

 

 
Figure 3: Basic structure of a 2-terminal MOSCAP with a High-

K deposited layer 

 

B. Regions of Operation of a MOSCAP 

    A MOSFET or a MOSCAP has three regions of operation: 

Accumulation, Depletion and Inversion. 

Considering a MOS Capacitor having a p-type doped substrate, if  

a negative gate voltage VG is applied (lesser than the flatband 

voltage VFB), a negative charge is effectively deposited on the 

metal. In response, an equal net positive charge is observed to 

accumulate on the surface of the semiconductor. Since the 

formation of the charge-cluster is of the same type as that of the 

majority carriers in the substrate, carriers are said to be 

“accumulated” at the surface. Hence this region is known as the 

Accumulation Region. 

Now if the previously applied negative gate voltage is decreased 

and a slight positive voltage is applied, i.e. greater than flatband 

voltage but lesser than the threshold voltage VT, a positive charge 

gets deposited on the metal. This attracts a corresponding net 

negative charge at the surface of the semiconductor. Such a 

negative charge in p-type material arises from the depletion of 

holes from the region near the surface, leaving behind 

uncompensated ionized acceptors. This region is known as the 

Depletion Region. 

Next, if the positive gate voltage is continued to be increased 

(greater than threshold voltage), the majority holes in the 

substrate is repelled downward direction, while minority 

electrons from the p-type substrate get attracted towards the 

surface. This forms an “inversion layer” at the surface, inverting 

the conductivity type. This is known as the Inversion Region. 

Flatband Voltage (VFB): The voltage  at which there is no 

electrical charge in the semiconductor and therefore, no voltage 

drop across it; in band diagram the energy bands of the 

semiconductor are horizontal (flat). 

Threshold Voltage (VT): The minimum voltage in which the 

channel formation initializes. 
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C. Three types of Depositional Processes 

The three types of depositional processes used are: 

1) DADA (Deposition-Anneal-Deposition-Anneal) in which the 

silicon wafer samples were subjected to the deposition of the 

dielectric followed by a thermal annealing in a cyclical manner 

until 44 such cycles were obtained for a given test wafer. 

 

 
Figure 4: The DADA Process 

 

2) DSDS (Deposition-Plasma-Deposition-Plasma) in which the 

samples were subjected to a similar cyclical process as that of 

DADA with the deposition of the dielectric and Ar plasma. 

3) As-Dep (As-Deposited) in which the dielectric for the samples 

was deposited without any other intermediate step. 

 

D. Equipments & Components 

1) Semi-automatic probe station (micromanipulator) 

2) Precision LCR Meter (4284A) for Capacitance-Voltage   

measurements 

3) Software used: Cascade Microtech, LabVIEW simulator 

4) Wafers containing MOSCAPs, manufactured by TEL 

 

E. The Experimental Method 

The experiment was performed in the following few steps: 

Proper connections with the LCR meter, probe station and the 

computers were carefully made. 

Initially, a silicon wafer is cut into a sector and different die 

locations on it are seen. An image of a wafer can be given as 

follows: 

 
Figure 5: Wafers being cut out into smaller pieces 

 

The required wafer was carefully placed on the chuck of the 

Semi-automatic probe station and the vacuum was switched on. 

By operating icons on the Cascade Microtech software, the chuck 

was taken to the center of the probe-station and by proper 

focusing, the MOSCAP Layout was viewed on the eyepiece and 

the live video. The probe was carefully touched on a particular 

MOSCAP till it slid a bit. 

The light was turned off, the simulation was run on the 

LabVIEW software via the LCR Meter and the necessary data 

and C-V graphs were obtained . 

Within a particular layout, there were MOSCAPs of different 

areas ranging from 10 square microns to 100 square microns. C-

V readings for a number of areas were obtained from the 

simulator that gave the nature of the the capacitance with respect 

to the applied voltage for different regions of operations of the 

MOSCAPs. 

 

F. The Experimental Setup 

 
Figure 6: The Experimental Apparatus 

IV. RESULTS 

    The following curves were obtained from the experiment. 

 
Figure 7: C-V curves for the 3 depositional processes 
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Table I: The Equivalent Oxide Thickness (EOT) Table for the 3 

depositional processes 

 

As-Dep DSDS DADA 

4.9 nm 12.92 nm 58.37 nm 

  

From the table, it can be seen that the EOT is the least for the As-

Deposited Sample and hence, it gives the best results out of the 

other two processes. 

The trapped oxide charge within the gate dielectric was also 

studied and a plot was obtained as follows. 

 
Figure 8: C-V curves depicting more trapped positive oxide 

charge accumulation for DSDS sample as compared to As-

Deposited 

 

 

 
Figure 9: C-V curves showing the different values for MOSCAPs 

of different area ranging from 10 to 50 square microns 

Table II: The Equivalent Oxide Thickness (EOT) Table for the 

MOSCAPs of different area 

 

Area (in μm
2
) Maximum 

Capacitance (in 

pF) 

Obtained EOT (in 

nm) 

10 x10 0.065 6.499 

20 x 20 7.072 1.95 

30 x 30 8.759 3.55 

40 x 40 10.43 5.297 

50 x 50 31.331 2.755 

100 x 100 103.85 3.32 

 

V. CONCLUSION & DISCUSSIONS 

Characterization of High-K gate dielectrics was done and 

deposited in three different methods. 

From the MOS capacitor characteristics it was observed that As-

Deposited High-K is superior as compared to DSDS or DADA 

samples. 

The DSDS and DADA devices seem to have more positive oxide 

charge in the dielectric as compared to As-Deposited device. 

Hence from the given test wafers, it can be concluded that the 

As-Deposited sample is the most suitable depositional process of 

High-K materials on MOSCAPs and hence, can also be applied 

on MOSFETs for good results. In this way, a High-K will be 

deposited efficiently (as its direct deposition on Si causes 

mismatch of the different crystal lattices) by this process and in 

doing so, further device scaling will also be possible without 

adverse leakage effects. 
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    Abstract- With the advancement in technology, the number 

of electronic devices in our day-to-day lives has increased to 

make life simpler. So a necessity to construct a Universal 

Remote System that will easily control all these devices from a 

distance will not only reduce the complexity of handling the 

number of devices simultaneously, but also save power.

 This paper presents a successfully developed hardware 

of a Universal Remote Control System using DTMF (Dual-

Tone Multi-Frequency) tones as the control signals. The 

uniqueness of DTMF is that it is simple to generate and noise-

immune. This system was also implemented using GSM links 

besides the wired channel, the main advantage of it being that it 

helps in controlling devices located at any part of the world or 

at any place like hazardous plants, where the presence of a 

human could prove dangerous. So there are a number of 

practical applications associated with this system. It is simple, 

economical, easy to use and could be further upgraded by 

adding a password-protection to it. Through this, only selected 

people can access control on the devices. A voice-controlled 

command could be embedded to make the system more 

flexible. 

 

Index Terms- DTMF, IC 91215B, IC CM8870C, Remote 

Control Design. 

I. INTRODUCTION 

n this modern era, life without Electronics is unimaginable. 

With the progressive increase in the number of electronic 

gadgets, it has become essential to design a remote control 

system that can control a number of them at the same time. A 

remote control system now finds a large number of crucial 

applications like controlling of artificial satellites, manufacture of 

products by machines or in the control of chemical reactions in 

hazardous plants from a distance. 

For the design of a remote control system that will control 

the switching of multiple electronic devices at the same time, 

DTMF (Dual-Tone Multi-Frequency) tones have been used. The 

main reason for the use of DTMF is that one can control a 

maximum of twelve (if 3x4 type DTMF keypad is used) to 

sixteen (if 4x4 keypad is used) devices simultaneously by means 

of a single remote system. 

 

II. BASIC PRINCIPLES OF DTMF 
 

 DTMF as stated, is the short form of “Dual-Tone Multi-

Frequency” and it is a method of designating digits with tone- 

frequencies that will be transmitted via an analog communication 

channel or network like a telephone line. It was developed 

by Western Electric and introduced by AT&T in 1963. During its 

development, unique individual frequency filters were chosen 

carefully so that the tones could easily travel via the telephone 

lines (the maximum guaranteed bandwidth for a standard 

telephone line extends from around 300 Hz to 3.5 kHz). DTMF 

was not intended for data transfer, rather for control signals only. 

With a standard DTMF encoder/decoder, it is possible to signal 

at a rate of around 10 tones/signals per second. 

The DTMF keypad is laid out in a 4x4 matrix, with two 

frequencies (each row representing a low frequency and each 

column representing a high frequency) played simultaneously by 

a standard home phone/fax or mobile phone. Each key on the 

telephone’s keypad has a unique frequency assigned to it. 

Pressing a single key (such as ‘1’) will send a sinusoidal tone for 

each of the two frequencies (697 Hz and 1209 Hz). The multiple 

tones are the reason for calling the system as multiple-frequency. 

This prevents the misinterpretation of the harmonics and hence, it 

is immune to noise. These tone are then decoded by the 

switching center to determine which key was pressed. When any 

key is pressed on the DTMF keypad, the circuit plays the 

corresponding DTMF tone. A typical DTMF keypad is illustrated 

in the table below: 

 

 

Table I: Row and Column Frequencies corresponding to the 

digits of the 4x4 DTMF Keypad 

 

1 2 3 A 697 

4 5 6 B 770 

7 8 9 C 852 

* 0 # D 941 

1209 1336 1477 1633 Frequencies 

(in Hz) 

 

Table I shows us the two frequencies generated when a particular 

digit is pressed. The intersection point of any two groups of 

frequencies will give us that digit. 

 

 

I 
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In the table that follows, the frequencies generated for all the 

digits have been listed. 

 

Table II: High-Group and Low-Group Frequencies 

corresponding to the digits 

 

Digit Low-Group 

Frequency 

High-Group 

Frequency 

1 697 1209 

2 697 1336 

3 697 1477 

4 770 1209 

5 770 1336 

6 770 1477 

7 852 1209 

8 852 1336 

9 852 1477 

0 941 1336 

* 941 1209 

# 941 1477 

A 697 1633 

B 770 1633 

C 842 1633 

D 941 1633 

 

III. THE EXPERIMENT 

A. Principle Experimental Components 

    DTMF Encoder (IC 91215B)/mobile phone and an earphone, 

DTMF Decoder (IC CM8870C), Demultiplexer (IC 74154), J-K 

Flip-flops (IC 7473) and the DTMF Keypad are the key blocks of 

the remote control’s hardware. 

B. Function of the Components and their Connections 

   [1] DTMF Encoder: The DTMF keypad along with the encoder 

is used to generate DTMF tones corresponding to each key. It 

encodes the keys pressed by the user into two sinusoids, one 

having a lower and the other higher group of  frequencies. This 

DTMF tone is transmitted through a channel, which will be 

controlling the electronic devices. 

 
Figure 1: DTMF Encoder IC 

 

 
Figure 2: Internal Circuitry of the DTMF Encoder 

 

 

 [2] DTMF Decoder: The decoder receives the DTMF tones 

transmitted by the encoder. The received tone is decoded into a 

particular electrical signal and one can comprehend which key 

has been pressed. There are four output lines here and depending 

on the signal received by the decoder, these lines be high or low. 

The status of these lines will help us to know which key has been 

pressed at the encoder end. 

 
Figure 3: DTMF Decoder IC 

 

 

 
Figure 4: Functional Decode Table 
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 [3] Demultiplexer: The function of the demultiplexer is to 

convert the output of the DTMF decoder into sixteen distinct 

output signals, which in turn will control sixteen different 

devices. Here, a 4:16 DEMUX has been used and four output 

lines of the decoder is fed to four input lines of the 

demultiplexer. 

 

 
 

Figure 5: Demultiplexer IC 

 

 

 
Figure 6: Functional Table of the Demultiplexer 

 

 

[4] J-K Flip-flops:  J-K flipflops (IC 7473) have been used for 

latching the demultiplexer. They were converted to T-flipflops 

by keeping J=’1’, K=’1’ (toggle condition). The output of the 

demultiplexer is fed to the clock of T-flipflops and the outputs of 

the flipflips are connected to the multiple devices via an 

amplifier/buffer or through relay drivers as per requirements. 

Figure 7: J-K Flip-flop 

 

Figure 8: Functional Table of the J-K Flip-flop. 

H- High logic level, L- Low logic level, X- Either Low or High, 

Pulses represent positive pulse data, the J & K must be held 

constant while the clock is high. Data is transferred to the outputs 

on the falling edge of the clock pulse. Q0 is the output logic level 

before the indicated input conditions were established. Toggle- 

Each output changes the component of its previous level on each 

HIGH level clock pulse. 

C. The Working Model and its Explanation 

 
Figure 9: Block Diagram of the Remote Control System 

The DTMF Keypad, encoder, decoder, demultiplexer, a series of 

T-flipflops and  relay-drivers are the primary functional blocks of 

this project. 

The DTMF Keypad along with the encoder is used to 

generate the DTMF tones. Alternatively, a mobile 

phone/telephone can also be used for the purpose of encoding. 

These encoded tones can be transmitted over a wired/wireless 

channel. If the design is to be wired, then telephone lines can be 

used and if it is to be wireless, GSM links are used. 

After the transmission of these tones, they are received 

and decoded at the receiving end. In wireless implementation of 

this project, a mobile phone is used as a receiver. The received 

signal is fed to the decoder which converts these tones into code 

words of 4-bits that correspond to the key pressed in the DTMF 

keypad. This 4-bit code word is then demultiplexed using a 4:16 

demultiplexer. The output of this demultiplexer is latched with 

the help of a series of T-flipflops (with J=’1’& K=’1’, toggle 

condition). 

 

IC 74154 
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The aim of this experiment is to control multiple devices and 

these can either be DC or AC in nature. For DC devices, the 

latched signal is amplified using an amplifier and for AC 

devices, relays are used. In doing so, a proper remote control 

system for multiple devices is successfully implemented. 

 

D. The Experimental Setup 

 
Figure 10: The Experimental Apparatus 

 

IV. EXPERIMENTAL RESULTS 

Encoding pulses: The figures below are the Time-Domain 

representations of tones ‘2’ and ‘8’ respectively. These were 

captured while performing the experiment. 

 
Figure 11: Pulse corresponding to key ‘2’ being pressed 

 

 
Figure 12: Pulse corresponding to key ‘8; being pressed 

Table III: The Decoding Algorithm 

 

Digit Low 

Frequency 

(Hz) 

High 

Frequency 

(Hz) 

Q4 Q3 Q2 Q1 

1 697 1209 0 0 0 1 

2 697 1336 0 0 1 0 

3 697 1477 0 0 1 1 

4 770 1209 0 1 0 0 

5 770 1336 0 1 0 1 

6 770 1477 0 1 1 0 

7 852 1209 0 1 1 1 

8 852 1336 1 0 0 0 

9 852 1477 1 0 0 1 

0 941 1209 1 0 1 0 

* 941 1336 1 0 1 1 

# 941 1477 1 1 0 0 

 

Table III represents the output at the decoding/receiving end 

when the keys of the DTMF keypad (3x4 type) are pressed. The 

outputs Q4,Q3,Q2,Q1 are 4-bit codewords whose logic levels 

were realized using four Light Emitting Diodes (LEDs). For 

example, if ‘1’ is pressed, the codeword is 0001, if ‘2’ is pressed, 

the codeword is 0010 and so on. Logic ‘0’ represents the off-

state, while logic ‘1’ is the on-state of the LEDs. 

Following are 12 real-time pictures of the generation of the 

codewords on pressing a particular key on the DTMF keypad. 

 

 
Figure 13: The first breadboard on the left side giving the 

codeword 0001 when 1 is pressed on the phone (as accordance 

with the Decoding Algorithm Table) 

 

 
Figure 14: Codeword generated 0010 on pressing 2 
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Figure 15: Codeword generated 0011 on pressing 3 

 

 
Figure 16: Codeword generated 0100 on pressing 4 

 

 
Figure 17: Codeword generated 0101 on pressing 5 

 

 
Figure 18: Codeword generated 0110 on pressing 6 

 

 
Figure 19: Codeword generated 0111 on pressing 7 

 

 
Figure 20: Codeword generated 1000 on pressing 8 

 
Figure 21: Codeword generated 1001 on pressing 9 

 
Figure 22: Codeword generated 1011 on pressing * 

 

 
Figure 23: Codeword generated 1010 on pressing 0 

 

 
Figure 24: Codeword generated 1100 on pressing # 

 

The results have been video recorded and uploaded on Youtube. 

The links for the results of encoding and decoding are provided 

in the ‘References Section’. 

V. APPLICATIONS & ADVANTAGES 

[1] DTMF tones can be transmitted over  GSM links and hence, 

we can control different devices over  a large distance  

wirelessly. 

[2] Effective control of home appliances using mobile phone. 

[3] Increases power efficiency and the lifetime of the 

appliances..  

[4] Power wastage is reduced. 

[5] DTMF has enabled the long distance signaling of dialled   

numbers  in the voice frequency range over telephone lines. This 

has eliminated the need of telecom operators between the caller  

and called party and evolved automated dialling in the telephone 

switching centers. 

[6] Use of two frequencies make the system more noise immune. 

Hence, DTMF is popularly used. 

VI. CONCLUSION & DISCUSSIONS 

This experiment was designed keeping in mind the interest of the 

common people with the belief that the ultimate outcome of this 

project will be of much help to them, making their lives simpler.  

It was done using the wireless system and it is 

extremely fast and efficient. The DTMF tone can be transmitted 

over the GSM links and hence, the basis for the control of 

multiple devices from a distance was successfully achieved. This 

will help people to regulate the switching of a device situated at a 

hazardous place like a chemical plant where the presence of a 

human is harmful. 
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VII. SCOPE FOR FUTURE WORK 

The efforts in building the home automation concept did not 

utilize the need for microcontrollers. Using them would bring 

more control techniques and flexibility. This experiment can be 

further enhanced to high voltage AC applications by changing 

the relay ratings. Control and monitoring of high speed induction 

& synchronous motors can be done in an economical way with 

these principles. Additional security features could be included in 

the circuit. One such way is by password protection. By means of 

this, only selected people can access this control over home 

appliances and other devices. Use of voice-controlled commands 

will add more flexibility to the system. By making use of a 

camera, we can also check the status of any appliance at home 

from a distant location, like an office for example. 

 

 

VIII. APPENDIX 

Datasheet Links: 

DTMF Encoder (IC 91215B) 

http://www.datasheetarchive.com/ic%2091215-datasheet.html 

DTMF Decoder (IC CM8870C) 

http://www.datasheetarchive.com/CM8870C-datasheet.html 

Demultiplexer (IC 74154) 

http://web.mit.edu/6.115/www/datasheets/74hc154.pdf 

J-K Flipflop (1C 7473) 

http://www.datasheetcatalog.org/datasheets2/40/40432_1.pdf 
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   COST ESTIMATION TABLE 

 

    
Ser
i-al 
No. 

 
Components 

 
Specifica

tion 

 
No. 
of 

Uni
ts  

Cost 
per 
unit 
(Rs) 

Total 
Cost (Rs) 

1 Encoder IC 91215B 1 35 35 
2 Decoder CM8870C 1 50 50 
3 Demultiplexer IC 74154 1 60 60 
4 J-K Flip-flop IC 7473 6 20 120 
5 DTMF 

Keypad 
 1 80 80 

6 Resistors 100K, 
270K, 33K 

 0.50 2 

7 Capacitors 0.1uF 2 2 4 
8 Crystal 

Oscillator 
3.58MHZ 2 10 20 

9 LED  12 1 12 
    Total 382 
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Wives and Widows in Bankim Chandra Chatterjee’s 

Novels 
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     The topic which I have taken for my term paper is about the depiction of wives and widows in Bankim Chandra Chatterjee’s novels 

Krishnakanta’s will, Bishabriksha, Devi Chaudhrani and Indira.   I am mainly focusing on the way how Bankim is writing about the 

condition of women in contemporary Bengali society and at the same time also describing  the conflict between their personal desires 

and social expectations. 

     Bankim Chandra Chatterjee also known as Bankim Chandra Chattopadhyay, was one of the greatest novelists and poets of India. 

He is famous as author of Vande Mataram, the national song of India.  Bankim Chandra Chatterjee began his literary career as a writer 

of verse. He then turned to fiction. Durgeshnandini, his first Bengali romance, was published in 1865. His famous novels include 

Kapalkundala (1866), Mrinalini (1869), Vishbriksha (1873), Chandrasekhar (1877), Rajani (1877), Rajsinha (1881), and Devi 

Chaudhurani (1884). Bankim Chandra Chatterjee most famous novel was Anand Math (1882). Anand Math contained the song 

"Bande Mataram", which was later adopted as National Song.  Bankim Chandra Chatterjee wanted to bring about a cultural revival of 

Bengal by stimulating the intellect of the Bengali speaking people through literary campaign. With this end in view he brought out 

monthly magazine called Bangadarshan in 1872.   

      Bankim Chandra Chatterjee was the first to introduce the pre-marital romance in his novels in Bengali literature and which was 

completely in opposition of the male-dominated orthodox society of that time.  He brought into picture a very different kind of image 

of women which was baffling for the existed social structure of that time. He deals with the emotional and sexual tangles among 

women within the conservative society. He also depicts the frustration of Bengali women within these patriarchal structures. He 

questions the values and the beliefs of male-orthodox society and resents women’s roles determined by conservative society merely as 

a respectable wife and mother with no individuality of their own. Although his views and ideas were assisted by the socio-political 

milieu of that time because there was British rule at that time and western education was taught in schools and colleges which 

supported such kinds of ideas and concepts but at the same time the conservative society of that time was completely in the opposition 

of this new and different image of women portrayed by Bankim in his novels. They believed that these new kinds of attitudes would 

spoil women and then they would become rebellious and assertive and would question the existed male patriarchal order and they 

would threaten its security. The women had no life of their own. Their function was to keep the family together, adoring their 

husbands, taking care of their children within the domestic atmosphere. They did not have an identity and individuality of their own.  
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Women’s education was derived from two sources – knowledge of epics largely conveyed through the oral tradition and their own 

work within the household. They were born to serve others. Their personal feelings and desires were not taken into consideration.  

Bengal was going through the first phase of modernity in the nineteenth century which brought many new tensions within gender 

relationships, love, marriage, illicit affairs, jealousy, break up of marriage and similar other issues.  And all of these issues we find in 

Bankim’s novels. Bankim was endowed with a remarkable literary genius and is often regarded as a literary monarch of Bengal. He 

was first writer to portray women as individuals in his works within the framework of realistic society. His main concern was the 

issues like his love of humanity and his anxiety to work to raise the voice of the oppressed women. His women characters assert his 

deep understanding of the human mind and his remarkable power of delineation. His novels also portray many defiant heroines like 

Ayesha in Durgeshnandini, Prafulla in Devi Chaudhrani and Shanti in Anandmath and many other characters. Clarke has commented 

about Bankim’s novels: “The social life of Bankim’s novels is pitched at different levels, according to the status of his principle 

characters. He himself came of a middle class family, and it is only when dealing with characters of this class that he is at home and 

that his descriptions are realistic and convincing.” (Clarke 69) These issues make us familiar with nineteenth century Bengal.    

 

     Bankim Chandra as a novelist was chiefly concerned with suffering of these women. He has depicted the crisis of individual will 

and the problem of agency that his characters have to face. I find that women have really powerful roles in almost all of his novels
12

. 

One of the important point that I have noticed is that Bankim has situated his women in the past and not in present social milieu 

because I think that he had a kind of fear in his mind that these women, so inflamed with passion and desires, could not be accepted by 

the conservative orthodox society. I really appreciate the way he has shown the courage to reveal the attraction between men and 

women even outside the conjugal life which was not acceptable in orthodox society and which that society did everything to suppress. 

It was said that Bankim derived this courage and strength by reading European literature. On the one hand he has made his women 

characters to question the social injustice done to them without any serious fault committed by them and on the other hand there was a 

conflict within his mind which forced him to cling to autocratic males who dominated social life. Here I would like to elaborate this 

point by giving an example of Rohini, who is a widow in Krishanakanta’s will.  Rohini is young and beautiful and not inferior to 

anybody in her intelligence and she questions her own state by saying “what sins had I committed that I became a child widow? ….. 

For what fault am I to spend my youth like a dried up log”.
13

 She is an orphan and there is no brother or sister or any friend to console 

her in her distress. She has nothing to lose in the wide empty world to save her good name. That is why she falls in love with 

Govindalal, knowing that he is already married to Bharmar. But her mistake is not as much serious as is being represented by Bankim. 

She does not deserve the punishment or the treatment meted out to her. He brought into play the conservatism of the society even 

                                                 
12

  Durgeshnandini (1865), Devi Chaudhrani (1884), Kapalkundala (1866), Indira (1873) and Rajani (1877) except Rajsinha (1881) 

and Sitaram (1886) in which male characters dominate the scene. 
13

 Krishnakant’s Will, ch-7, p-194. 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      191 

ISSN 2250-3153  

www.ijsrp.org 

when acknowledging the power of socially transgressive romantic love. He reveals the secret passions and desires of Hindu wives and 

widows and men drawn into clandestine relationship with others outside their marital life
14

. The very striking point I have found about 

him is that although he represents the conflicts between personal aspirations and cultural practices and emotional and sexual needs of 

his characters but he has made all these clandestine and transgressive thoughts and feelings invariably ending in death and disaster
15

. 

The women characters once deviating from social code and following their own desires meet disaster and death and are left with no 

other alternative. I think it is his conservatism that compels him to choose these kinds of conclusions for his novels.  This is also 

evident by the way how he gives a clean chit
16

 to Govindalal who is the cause of the suffering of both Bharmar and Rohini. Govindalal 

is himself a weak and unsteady character. He wants to seek beauty that he finds in Rohini and then he quickly forgets all his 

responsibilities and duties for her innocent and childish wife Bharmar who was completely devoted to him.  He justifies his decision 

of leaving Bharmar by putting all blame on her and elopes with Rohini.  He doesn’t even care for the pleadings of his wife and 

remains unresponsive when she throws herself at his feets begging forgiveness.  He is unsteady by nature which is clearly seen by the 

way he keeps on thinking about Bharmar while living with Rohini in Prasadpur
17

.  He keeps her like a prostitute, and treats her like a 

plaything.  His mean and cruel character is also evident by the way how he murders Rohini suspecting her of adultery and later keeps 

running away from police and writing a letter to Bharmar asking for her help.  Even when released from the accusation of Rohini’s  

murder he doesn’t return to his wife asking forgiveness.  Bharmar dies waiting for a long time of his return but he remains insensitive 

of her suffering and only returns on her death bed.  What I want to say by revealing all details of Govindalal’s character is that 

although he is more responsible than Rohini and Bharmar for their tragic doom, then why is he given solitude and spiritual life at the 

end?  Why is he not punished by the author?  This is really a very crucial point which I have tried to raise.   

     Although “a taste for transgression” could be detected in all his novels
18

 and it is central theme in Bishabriksha, Krishanakanta’s Will, 

Indira.  In his novel Bishabriksha he has tried to morally caution men and women of illicit passion. Here he has adopted a very 

conservative approach. This illicit passion is not justified in his eyes even when it leads to the marriage of Nagendra and Kundanandini, 

two characters in this novel. I feel that here he is giving a message that once drawn to the life of immoral acts, men and women are unable 

to redeem themselves. He is making a point that lack of judgment is responsible for the growth of this illicit love and passion. Here, the 

widow Kundanandini as forced to end her life once Nagendra and his wife are reunited after having both realized their folly. Nagendra 

feels that he has fallen a prey to carnal temptation by loving and marrying Kundanandini and his wife Suryamukhi realizes her fault for not 

having thwarted her husband’s marriage with her. Here, again the same question arises that why Bankim has not chosen any other 

                                                 
14

 As in Krishnakant’s Will and Bishabriksha. 
15

 Like Widow Rohini in krishnakant’s Will and Kundanandini in Bishabriksha. 
16

 Providing him solitude and spiritual life in the end.  
17

 A place where he goes into hiding with Rohini. 
18

 Sudipta Kaviraj, ‘A taste for transgression- liminality in the novels of Bankim Chattopadhyay’ (Mimeographed).  This view is also 

supported by Tapan K. Raychaudhuri, Europe Reconsidered, New Delhi, 1988, p. 111. 
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conclusion presenting a good life for the widow. Why his widow characters end in disaster or death? It appears to me that Bankim resents 

widow remarriages if I look at the way how widow Kundanandini and Rohini are not given any good life to live after they are 

transgressed. Multiple marriages of men are common in his novels as in KrishnaKanta’s Will, Bishabraksha, Kapalkundala, but if a 

woman marries more than once, then she meets gruesome fate. Does it approve Bankim’s opposition of widow remarriages in upper  class 

Hindu society?  At the same time he is upholding family values and  also quick to condemn any injustice done to a wife as in the case of 

Bharmar in Krishnakanta’s Will.  He is on the side of wronged wife  Bharmar who has the courage to say to her husband that she will 

respect him as long as he is worthy of respect this point also illustrates the idea that to what extent he justifies the conduct of his 

characters.  

  

     Now I would like to give another example from his novel Devi Chaudhrani in which Bankim has once again proven his idealization of 

domestic life by the way how Prafulla, the protagonist who is so defiant and courageous that she participates in the freedom struggle 

against British Government is finally made to return to her in-law’s home and accepting her role as a respectable wife leaving her 

previously powerful role as a great freedom fighter.   Now here as well he has portrayed a very different image of a woman because at that 

time it was very unnatural for women to participate in independence movement and they always remained behind purdah and seclusion, 

Bankim here shows the freedom struggle led by a woman, Prafulla.  This proved to be a powerful message for the women who gradually 

began to come outside of their homes to participate in the freedom struggle.  Now here also arises a very crucial question:  Why is a 

woman so defiant and rebellious freedom fighter reduced to a position of mere a housewife in the end?   I think, it might be possible for 

two reasons, first – He might have the conservative society of his time in his mind which was not ready to accept such rebelliousness from 

the women of their times and second reason might be that, he had certain beliefs in the values of domesticity to some extent as he himself 

came from orthodox middle class.  He has not spoken freely and openly on the issues of widow remarriage and child marriage. But despite 

of certain controversies he is overall the first writer dealing with emotional needs and conflicts of Bengali women of upper middle class.  

 

     In his short story Indira, He has also described the issue of transgression but in a very different way by making a husband falling in the 

illicit love with his wife not knowing her true identity. Here he has represented a very triumphant figure of woman. Here the speaker 

narrator is a woman who tells her own story, this technique of narration was very new in the Bengali novel. It clearly shows the 

importance of women in society. We can not imagine a woman who is so individualistic engineers in the medieval literature of Bengal. 

Here Indira shuns the hesitation, fear and the Sastric shackles of medieval woman and establishes her superiority in worldly affairs. Here, 

Bankim has represented a new kind of woman apart from the role of woman as mother, wife or sister assigned by the orthodox Hindu 

society. Bankim is here asserting a woman’s identity which was missing in Bengali society of that time. Here individuality is the essence 

of Indira’s personality. Here Bankim is depicting the inner conflict in the Bengali woman ‘modern’ and yet conformist under social 
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compulsions slowly discovering her individuality & identity. She is the champion of women’s place in society.  Here Indira who belongs 

to an affluent family gets married to Upendra.  But her father refuses to send her to her in-law’s house until Upendra earns enough money 

to keep her happy.  When he fulfills the condition then he sends for his wife but on the way palanquin was robbed by forest brigands and 

then she seeks shelter in a house working as a maid.  Then her husband comes there as agues and she recognizes him but he doesn’t 

recognize her and gets attracted to her.  Now the whole emotional conflict begins, she finds herself in a dilemma whether she should 

reveal her true identity to him or not.  Here again question of transgression arises by the way Upendra gets attracted to another woman 

although he doesn’t know her but still it is not right for a married man getting attracted to another girl.  

 

     Now I would discuss about the main issues that we find in Bankim’s novels.  In his novels we mainly find a struggle between 

individual and social being shackled by conventions.  In this process the individuality of women suffers most.  They have been denied of 

their primary rights and at the same time the opportunities of self- fulfillment.  At that time women were deprived of the rights of 

education, inheritance, free choices in male dominated society.  On the one hand they are seen clinging to the social roots and on the other 

hand fighting against the blind conformism and social tyranny.  In discussing all these issues we can compare Bankim with other 

important Bengali poet and novelist Rabindranath Tagore (1861-1941).  Although it is right to say that they both discuss almost the same 

issues about the condition of Bengali women but I have noticed that Rabindranath Tagore appears to be a step ahead from Bankim as he 

has represented his women characters protesting against the male orthodoxy more openly and strongly and where the transgression of 

women unlike in Bankim’s novels leads to the discovery of their identity and self fulfillment as in Wife’s Letter.  in which Mrinal, the 

protagonist has left her husband’s household in order to live a life of freedom and self-fulfillment.  He treats both men and women equal 

and he is more than anyone else to break the stereotype conception that Bengali men had for women as submissive and subdued creatures.  

Both Bankim and Tagore are the representatives of Renaissance Bengali Literature.  Both discuss about the self-centered nature of 

husbands who fail to provide any emotional security to their wives.  Both deal with the suffering of women who have to act out their 

tortured lives within the dictates of traditional society. 

    

     In my conclusion I would like to say is that in a sense Bankim exposes the false moral conventions of Bengali society without 

developing empathy for the victims he has portrayed in his novels. He did not show the compassion towards the victims and at the 

same time, he could not treat the sinner with love, and kindness.  I have really debated the theme of transgression in his novels and to 

what extent it is justified for men and women and his ability to express the inner frustration and turmoil within his female characters. 
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    Abstract- In today’s world seeing is no longer believing- the 

technology that allows for digital visual data to be manipulated is 

developing at great speed. The quick advance in image editing 

techniques has enabled people to synthesize realistic images 

conveniently. Some legal issues may arise when a tampered 

image cannot be distinguished from original one by visual 

examination. In this paper Scale Invariant Feature Transform 

algorithm is used to extract interest points of an image. Voting 

procedure algorithm is used to determine transformation with 

respect to X-axis and Y-axis. Final results differentiates 

tampered image from original image 

    Index Terms- Image Processing, Scale Invariant Feature 

Transform, Tamper Detection, Voting Procedure Algorithm.   

I. INTRODUCTION 

n image is “tampered” means part of the content of a real 

image is altered. An image is    tampered implies that it 

must contain two parts: 1) Unchanged region 2) Tampered 

region. Due to the ease of generating and modifying images it is 

critical to establish trust worthiness for online multimedia 

information. The assessment of the reliability of an image 

received through the Internet is an important issue. Images are 

widespread on today's internet and cause significant social 

impact, which can be evidenced by the increase of social 

networking sites with user generated contents. Specifically, 

methods useful to establish the validity and authenticity of a 

received image are needed in the context of Internet 

communications. It uses signature-based approaches. In this, the 

image hash is associated with the image as header information 

and must be small and robust against different operations. 

   In order to perform tampering localization, the receiver 

should be able to filter out all the geometric transformations 

(e.g., rotation, scaling) added to the tampered image, in order to 

align the received image with the one at the sender. An image 

hash is a distinctive signature which represents the visual content 

of the image in a compact way (usually just few bytes). The 

image hash should be robust against allowed operations and at 

the same time it should differ from the one computed on a 

different/tampered image. Image hashing techniques are 

considered extremely useful to validate the authenticity of an 

image received through a communication channel. 

 

 

II. SIGNIFICANCE  

    The quick advance in image editing techniques has enabled 

people to synthesize realistic    images conveniently. Some legal 

issues may arise when a tampered image cannot be distinguished 

from a real one by visual examination. This approach 

outperforms recently appeared techniques by obtaining a 

significant margin in terms of registration accuracy and 

tampering detection. Methods generate encouraging results to 

improve the accuracy of tampering detection using in depth 

analysis.  

    It needs to perform more in depth analysis to establish the 

minimal number of scale invariant feature transform needed to 

guarantee an accurate estimation of the geometric 

transformations. Comparative tests shows that the approach 

outperforms recently appeared techniques, it better deal with 

texturized and contrasted tampering patches. 

III. TAMPER DETECTION IN IMAGE 

        As shown in figure 1, our system is useful in Tamper 

Detection in Images. This system generally divides into six parts. 

It first takes an image as an input. Then we applied Scale 

Invariant Feature Transform (SIFT) algorithm to extract interest 

points of an image. Extracted interest points are stored in XML 

file format. Interest points are represented using descriptor of 

size 128 dimension.   For Codebook generation purpose we have 

suggested a K-means clustering algorithm. Codebook is 

generated by using interest points of database images. Codebook 

uses SIFT descriptors and obtains values in the form of 

Centroid_X and Centroid_Y. Matching of interest points of 

original image and input image is performed. To match the 

interest points of input image against interest point’s database 

images, Nearest Neighbor method is used.   

Matched interest points are used as an input in Voting 

Procedure algorithm. It finds transformation with X-axis (Tx), Y-

axis (Ty) and Rotation angle α. The values of Tx, Ty and α are 

used for Image Alignment. Image has been registered before 

Tamper detection. The proposed technique is utilized to 

differentiate between original image and Tampered image.  

A 
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Figure 1: System work flow 
              

System is categorized into following parts: 

 

A)  Extraction of Interest Points: 
Following steps generates interest points of input       

image: 

1) Construct Scale Space:- 
    Gaussian Kernel is used to create scale space. 

   L(x, y, σ) = G(x, y, σ)* I(x, y) 

 

2) Take Difference of Gaussian(DoG):- 
    D(x, y, σ) = (G(x, y, kσ) - G(x, y, σ))* I(x, y) 

                   = L(x, y, kσ) - L(x, y, σ) 

 

3) Locate DoG Extrema:-  
  Scan each DoG image. Look at all neighboring points. 

Identify min & max by making 26 comparisons. 

Large number of Extrema computationally expensive.    

So detect most stable subset.  

 

4) Sub Pixel Localization:- 
    It uses Taylor series expansion to get location in 

terms of x, y, and σ. 

         

5) Filter Edge & Low Contrast Responses: 

    It uses Hessian metrics to calculate Trace & 

Determinant. 

6) Build Keypoint Descriptors: 
    Size of descriptor is128 Dimension 
 

B)   Code book Generation: 
       By applying K-means clustering on interest points, generate 

different clusters of database images & get their centroids. The 

codebook is generated by using different parameters of centroids 

of clusters. This codebook with visual words has been employed 

to compare the different approaches. The codebook has been 

learned from overall SIFT descriptors extracted on training 

images. 

 

C)  Matching Interest Points of Original & Tampered 
image: 

       The key points against database obtained from training 

images can be matched with input images. Find the nearest 

neighbor i.e. a keypoint with minimum Euclidean distance. It 

uses ratio of distance between best match & second best match. 

1) If this ratio is low, then keep it. 

2) If this ratio is 0.8, then discard the match. 

        This model, deals with matching interest points of both 

original & tampered image. Matching of interest point will be 

based on matching of their descriptors which are employed by 

Extraction of Interest points. Result of this will be matching 

pair’s f key points (xs ys and xr yr) in both original image & 

tampered image. 

 

D)   Implementation of Voting Algorithm: 
          It uses xs ys and xr yr  pairs obtained in Matching Interest 

Points in Original Image and Tampered Image. It computes 

transformation with X-axis (Tx) and transformation with Y-axis 

(Ty). Tx   and Ty are computed using following formulae: 

   

                        Tx = ((xscosα – yssinα) / (xssinα + yscosα)) (Ty-yr) + xr 

 

                Ty = ((xssinα + ys cosα) / (xscosα - yssinα)) (Tx-xr) + yr 

           

           Rotation angle α will be computed by using Tx and Ty. 

 

E)  Image alignment & Image Registration: 
      The aim of the alignment phase is the estimation of the 

quadruple Scaling, Rotation, X-Transformation, Y-

Transformation. In the process of image alignment, transform 

image to original position as of source image using 

transformation Tx, Ty and rotation angle of Bins.  

         For image registration the image is usually divided into 

non-overlapping blocks which are represented through feature 

vectors computed using their content. 

 

F)  Tampering Detection: 
         Image tampering detection will start after successful 

registration. The comparison of histograms of corresponding 

blocks is usually performed through a similarity measure (e.g., 

Euclidean distance, minimum intersection, etc.) and a 

thresholding procedure. 
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         This procedure we will find Euclidean distance between 

different blocks of image and then comparison of the signatures 

will perform block-wise. 

         On the basis of Euclidean distance of represented blocks of 

tampered and not tampered image regions, tampered blocks can 

be highlighted. 

 

IV. EXPERIMENTAL SETUP 

In proposed system, we initially tried an implementation 

of Extraction of Interest points. For which it takes the input 

image and then by using Scale Invariant Feature transform 

algorithm it extracts the interest points of an input image. It 

represents result in the form of X-location and Y-location of 

interest points. 

In Codebook generation, interest points of database 

images are extracted. K-means clustering algorithm is applied on 

extracted interest points to generate Codebook. It represents the 

result in the form of Centroid of X values (Centroid_X) and 

Centroid of Y values (Centroid_Y). 

 

         V. EXPERIMENTAL RESULT 

 

         
 

 

Figure 2: Extraction of Interest Points 

.  

Figure 2 shows extracted interest points of input image 

with respect to X and Y-location.     

 

 
 

Figure 3: a1.xml file 
 

 

Figure 3 shows Xml file format used for storing interest points. 

Interest point descriptor is of size 128 dimension.  

 

 

Figure 4: Codebook Generation 
Figure 4 shows Codebook of database images. It is 

generated by using K-means clustering algorithm. Results 

obtained from Codebook generation are used for matching 

interest points of original image and input image. 

    

VI. CONCLUSION 

  First literature survey is carried out on image processing 

techniques. Then we identified the need to extract key features of 

an image and we proposed “Tamper Detection in Image using 

Voting Procedure Algorithm”. We have implemented Extraction 

of interest points of input image and Generation of Codebook of 

dataset. 
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 Our future work will attempt to implement the 

remaining system. 
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I. INTRODUCTION 

Mankind, keep your duty to your Lord who created 

you from a single soul and from it created its mate (of 

same kind) and from them twain has spread a multitude of 

men and women... "He (God) it is who did create you from a 

single soul and therefrom did create his mate, that he might 

dwell with her (in love)..." ". Chapter (4) sūrat l-nisāa (The 

Women) 

 

         I begin my paper with these verses of Holy Quran from 

sūrat l-nisāa (The Women) where Almighty Allah has equated 

females at par with their male counterparts. 

        My paper presentation will emphasise on representation of 

women in Islam in the light of Quran and Hadith and  how the 

females have been portrayed in different religion. 

        Islam is the most misunderstood and misrepresented 

religion in the world especially with regard to the concept of 

Jihad &Gender. In my paper I have tried to clear some of the 

common misconceptions pertaining to female representation in 

the Holy book Quran and the erroneous inferences that has been 

drawn by scholars across the globe. The position of Islam on 

women issues has been presented to the world with the least 

objectivity. My paper is intended to provide a brief and authentic 

exposition of what Islam stands for in this regard. The teachings 

of Islam are based essentially on the Quran (God's revelation) 

and Hadith (elaboration by Prophet Muhammad, peace be upon 

him).A brief survey of the status of women in the pre-Islamic era 

gives us an insight  on these major questions:How the females 

have been projected in Islam ?What changes have come in the 

social mileu from the time when Quran was revealed ? How 

would this compare with the "rights" which were finally gained 

by woman in recent decades? 

 

        THE issue of gender equality is important, relevant, and 

current. In order to truly understand the status women have been 

given through Islam, one must compare it with other systems of 

law that exist today and that existed in the past. The Greek 

System, which has been discussed in Marriage East and West 

by David And Vera Mace and by Allen, E.A. in History of 

Civilization throws light on the female status in various 

civilization. 

 

        It is stated in the Encyclopedia Britannica, 1911: “In 

India, subjection was a cardinal principle. Day and night 

must women be held by their protectors in a state of 

dependence says Manu. The rule of inheritance was agnatic, 

that is descent traced through males to the exclusion of 

females.” In Hindu scriptures, the description of a good wife 

is as follows: “a woman whose mind, speech and body are 

kept in subjection, acquires high renown in this world, and, 

in the next, the same abode with her husband.” (Mace, 

Marriage East and West). 

 

        In Athens, women were not better-off than either the Indian 

or the Roman women: “Athenian women were always minors, 

subject to some male – to their father, to their brother, or to some 

of their male kin.” (Allen, E.A., History of Civilization). Her 

consent in marriage was not generally thought to be necessary 

and “she was obliged to submit to the wishes of her parents, and 

receive from them her husband and her lord, even though he 

were stranger to her.” (Previous source) 

 

The Roman system 

        A Roman wife was described by a historian as: “a babe, a 

minor, a ward, a person incapable of doing or acting 

anything according to her own individual taste, a person 

continually under the tutelage and guardianship of her 

husband.” (Allen, E.A., History of Civilization). 
 

        In The Encyclopedia Britannica, 1911, we find a summary 

of the legal status of women in the Roman civilization: “In 

Roman Law a woman was even in historic times completely 

dependent. If married, she and her property passed into the 

power of her husband ... the wife was the purchased property 

of her husband, and like a slave acquired only for his benefit. 

A woman could not exercise any civil or public office ... could 

not be a witness, surety, tutor, or curator; she could not 

adopt or be adopted, or make will or contract.” 
 

        In Britain, the right of married women to own property was 

not recognized until the late 19th Century. “By a series of acts 

starting with the Married Women’s Property Act in 1870, 

amended in 1882 and 1887, married women achieved the 

right to own property and to enter into contracts on a par 

with spinsters, widows, and divorcees.” (Encyclopedia 

Britannica, 1968). 

 

        In France, it was not until 1938 that the French Law was 

amended so as to recognize the eligibility of women to contract. 

A married woman, however, was still required to secure her 

husband’s permission before she could dispense with her private 

property. 

 

        In the Mosaic (Jewish) Law The wife was betrothed. 

Explaining this concept, the Encyclopedia Biblica, 1902, states: 

“To betroth a wife to oneself meant simply to acquire 

“O 
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possession of her by payment of the purchase money; the 

betrothed is a girl for whom the purchase money has been 

paid.” From the legal point of view, the consent of the girl 

was not necessary for the validation of her marriage. “The 

girl’s consent is unnecessary and the need for it is nowhere 

suggested in the Law.” (Previous source).  

        As to the right of divorce, we read in the Encyclopedia 

Biblica: “The woman being man’s property, his right to divorce 

her follows as a matter of course.” The right to divorce was held 

only by man, The Encyclopedia Britannica, 1911, states: “In the 

Mosaic Law divorce was a privilege of the husband only...” 

 

        The position of the Christian Church until recent centuries 

seems to have been influenced by both the Mosaic Law and by 

the streams of thought that were dominant in its contemporary 

cultures. In their book, Marriage East and West, David and 

Vera Mace wrote: “Let no one suppose, either, that our Christian 

heritage is free of such slighting judgments. It would be hard to 

find anywhere a collection of more degrading references to the 

female sex than the early Church Fathers provide. 

 

        Lecky, the famous historian, speaks of ‘these fierce 

incentives which form so conspicuous and so grotesque a 

portion of the writing of the Fathers ... woman was 

represented as the door of hell, as the mother of all human 

ills. She should be ashamed at the very thought that she is a 

woman. She should live in continual penance on account of 

the curses she has brought upon the world. She should be 

ashamed of her dress, for it is the memorial of her fall. She 

should be especially ashamed of her beauty, for it is the most 

potent instrument of the devil.’ 
 

        One of the most scathing of these attacks on woman is that 

of Tertullian: ‘Do you know that you are each an Eve? The 

sentence of God on this sex of yours lives in this age; the guilt 

must of necessity live too. You are the devil’s gateway; you are 

the unsealer of that forbidden tree; you are the first deserters of 

the divine law; you are she who persuades him whom the devil 

was not valiant enough to attack.’ Not only did the church affirm 

the inferior status of woman, it deprived her of legal rights she 

had previously enjoyed.” 

 

        In his essay The Subjection of Women, John Stuart Mill 

wrote: 

 

        We are continually told that civilization and Christianity 

have restored to the woman her just rights. Meanwhile the 

wife is the actual bondservant of her husband; no less so, as 

far as the legal obligation goes, than slaves commonly so 

called. 

 

Quran states: 

         [He is] Creator of the heavens and the earth. He has 

made for you from yourselves, mates, and among the cattle, 

mates; He multiplies you thereby. There is nothing like unto 

Him, and He is the Hearing, the Seeing. Chapter (42) sūrat l-

shūrā (Consultation) 

 

        The Quran outlines the position of Islam regarding the 

status of woman in society from its various aspects - spiritually, 

socially, economically and politically. 

 

        In its Spiritual Aspect  Quran provides clear-cut evidence 

that woman is completely equated with man in the sight of God 

in terms of her rights and responsibilities. The Quran states:  

And their Lord responded to them, "Never will I allow to be 

lost the work of [any] worker among you, whether male or 

female; you are of one another. So those who emigrated or 

were evicted from their homes or were harmed in My cause 

or fought or were killed - I will surely remove from them 

their misdeeds, and I will surely admit them to gardens 

beneath which rivers flow as reward from Allah , and Allah 

has with Him the best reward." Chapter (3) sūrat āl ʿim'rān 

(The Family of Imrān) 

 

        In terms of religious obligations, such as the Daily Prayers, 

Fasting, Poor-due, and Pilgrimage, woman is no different from 

man. In some cases indeed, woman has certain advantages over 

man. For example, the woman is exempted from the daily 

prayers and from fasting during her menstrual periods and forty 

days after childbirth. She is also exempted from fasting during 

her pregnancy and when she is nursing her baby if there is any 

threat to her health or her baby's. If the missed fasting is 

obligatory (during the month of Ramadan), she can make up for 

the missed days whenever she can. She does not have to make up 

for the prayers missed for any of the above reasons. Although 

women can and did go into the mosque during the days of the 

Prophet (peace and blessings be upon him) and thereafter 

attendance at the Friday congregational prayers is optional for 

them while it is mandatory for men (on Friday). 

 

        This is clearly a tender touch of the Islamic teachings for 

they are considerate of the fact that a woman may be nursing her 

baby or caring for him, and thus may be unable to go out to the 

mosque at the time of the prayers. They also take into account 

the physiological and psychological changes associated with her 

natural female functions. 

 

        Despite the social acceptance of female infanticide among 

some Arabian tribes, the Quran forbade this custom, and 

considered it a crime like any other murder. 

 

        "And when the female (infant) buried alive - is 

questioned, for what crime she was killed." [Noble Quran 

81:8-9] 

 

        Criticizing the attitudes of such parents who reject their 

female children, the Quran states: 

 

        "When news is brought to one of them, of (the Birth of) 

a female (child), his face darkens and he is filled with inward 

grief! With shame does he hide himself from his people 

because of the bad news he has had! Shall he retain her on 

(sufferance) and contempt, or bury her in the dust? Ah! 

What an evil (choice) they decide on?" [Noble Quran 16:58-

59] 
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        If this indicates anything, it would demonstrate the divine 

origin of the Quran and the truthfulness of the message of Islam, 

which, unlike human philosophies and ideologies, was far from 

proceeding from its human environment, a message which 

established such humane principles as neither grew obsolete 

during the course of time and after these many centuries, nor can 

become obsolete in the future. After all, this is the message of the 

All-Wise and All-Knowing God whose wisdom and knowledge 

are far beyond the ultimate in human thought and progress. 

 

        This clearly demonstrates that Quran not only talks about 

woman rights but also condemns any kind of violence against 

women. 
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Abstract- Interpretive structural modeling (ISM) is one of the 

well-established methodologies for identifying relationships 

among specific items, which define the problems of an issue. 

This approach has been increasingly used by various researchers 

to represent the interrelationships among various elements 

related to the issue. . In general, there exists a direct correlation 

between various customer receptivity aspects. Thus it makes 

more natural approach to this kind of problems.  ISM approach 

starts with an identification of variables, which are relevant to the 

problem or issue. Then a contextually relevant subordinate 

relation is chosen. Having decided the contextual relation, a 

structural self-interaction matrix (SSIM) is developed based on 

customer receptivity of variables.  SSIM is then  converted into a 

reachability matrix (RM) and its transitivity is checked. Once 

transitivity embedding is completed, a matrix model is obtained. 

Then, the partitioning of the elements and an extraction of the 

structural model called ISM is obtained. In this paper, key 

concept of ISM approach is discussed about the hazardous 

situations of Steel Re Rolling Mills (SRRMs) in detail. 

 

Index Terms- Interpretive structural modeling(ISM), structural 

self-interaction matrix (SSIM), Reachability matrix(RM) , , 

variable, modeling. 

 

I. INTRODUCTION 

nterpretive Structural Model analysis (ISM) is one of the well-

proven and widely accepted system modeling approach for 

analysing the interrelationships between the variables influencing 

the system (Warfield, 1974; Sage, 1997). It is not only a 

diagnostic approach of the interconnections but also brings into 

consideration a system of directly and indirectly related 

elements, which maps the complex organisational issues 

(Warfield, 1976, Warfield, 1982, Sage. and Rouse1999). In 

general, there exists a direct correlation between various 

customer receptivity aspects. Thus it makes more natural 

approach to this kind of problems. In order to have a healthy 

customer relationship, receptivity aspects have to be leveraged. 

Management research is nourished with a plethora of ISM 

application in various fields (Agarwal, et al, 2006; Thakkar et al, 

2008). In this regard, the factors influencing the external 

customer receptivity have been subjected to ISM. In the current 

study, thirteen aspects of hazardous situations of  Steel Re 

Rolling Mills, which define the system under study, have been 

identified by referring direct information and then incorporating 

the opinion from experts of the organisation and academia 

(Bolonas, et al, 2005, Watson R, 1978). 

 

II. STEEL RE ROLLING MILLS AND INTERPRETIVE 

STRUCTURAL MODELS 

         One of the most abundant metals on earth is iron. It is made 

by different process in a furnace. We obtain different kinds of 

iron such as pig iron, wrought iron, sponge iron etc from its ore.  

Mild Steel (MS) is produced by melting and other process from 

which billets are produced first. These billets are further 

processed and tested to obtain structural steel.( Jacob P. George, 

pramod,2013).This process is done in steel re rolling 

mills(SRRMs). In India there are more than 1500 industries are 

working which produces different types of reinforced steel of 

different dimensions. . Iron is a transitional metal coming in the 

eighth group in modern periodic table. Its density is 7.874g/cc 

and melting point is 1538
0
C (Donald et al, 2010).Iron is extracted 

from its ore like Magnetite (Fe3O4), Hematite (Fe2O3), Limonite 

FeO(OH).nH2O or siderite ((FeCO3)etc. (Cotton,et al,2008). 

Ores carrying very high quantities of hematite or magnetite 

(greater than ~60% iron) are known as "natural ore" or "direct 

shipping ore", meaning they can be fed directly into iron-making 

blast furnaces.  Iron ore is the raw material used to make pig 

iron, which is one of the main raw materials to make steel. 98% 

of the mined iron ore is used to make steel. Indeed, it has been 

argued that iron ore is "more integral to the global economy than 

any other commodity, except perhaps oil". (Raghavan, 2004),  

Jacob P. George, V.R Pramod 2013,).  

         Interpretive Structural models(ISM) is defined as a process 

aimed at assisting the human being to better understand what an 

individual believes and to recognize clearly what he/she does not 

know. One of the essential functions is organisational. The 

information added (by the process) is zero. The value added is 

structural. The ISM process transforms unclear, poorly 

articulated mental models of systems into visible and well-

defined models. Here the safety aspects of SRRM is analysing 

with ISM analysis. ( Chidambaranathan S et al,2009) 

         ISM explores the dynamic influence of different elements 

which brings into consideration of a system of directly and 

indirectly related elements. It has three dimensions indicated by 

each letters. Dimension interpretive (I) is based on the judgment 

of a group of experts in that respective field. Collection of the 

perceptions of a group of experts decides whether and how the 

variables are interrelated. Second dimension (S) is structural, 

since on the basis of the relationship, an overall structure is 

extracted from the complex set of variables. Dimension (M) is 

modelling as it portrays the specific relationships of the variables 

and overall structure of the system under consideration. In other 

words, in ISM, I (interpretive) stand for the outcome of 

judgment, S (structural) stands for the extraction of outcome of a 

set of variables and M (model) stands for the graphical 

representation of the specific relationship and overall structure. 

I 
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The study is conducted as a step-by-step procedure. (Bolonas et 

al. (2005),Raj T et al,2007) 

 

III. HAZARDS IN SRRMS 

         The hazardous situations occur in SRRMs are due to certain 

aspects. These are given below 

         1) Road hazard (While coming / going to duty) high 

concentration of traffic during duty hours. Heterogeneous traffic, 

violation of traffic rules / speed limit road condition, condition of 

vehicle etc, we call as road hazard. 

         2) Vehicle’s (brake, light. horn, tyres, air), start little early, 

maintain safe speed limit, follow traffic rules / give correct 

signals, use crash helmet, we call as due to vehicle hazard. 

         3) Major shops coke oven & Business Protection Plan 

(BPP): heat, smoke, dust, mobile equipment chemicals, fire and 

explosion etc. Blast furnace : liquid metal, gas, dust, conveyors, 

loco movement etc. Steel melting shop : liquid metal, explosion, 

cranes, other mobile equipment etc. Rolling mills : metal under 

rolling, heat, splinters, cobbles, hydraulics, cranes etc. Power 

plant : High tension electric. equipment, gas lines, heat, dust 

noise vibration etc. Foundries : heat, dust, explosion, chemicals 

etc, we call these are the kinds of  equipment hazard. 

         4) Common hazards material handling manual : Posture, 

excess load, harmful contact by cranes : Defective tackles, slings, 

excess load, wrong signalling, working under load unskilled 

operator, defects in crane, improper / unauthorized handling ,say  

due to handling hazard. 

         5) Working at height medically unfit working without 

protection-Personal Protective Equipments (PPE)s, safety belt 

etc.) Unsafe scaffolding / excess loading unsafe access - Egress 

facilities overcrowding, working without permission, we say due 

to access hazard. 

         6)Working in confined space, working without written 

clearance, unauthorised entry, no protocol, inadequate 

supervision poor ventilation / no fresh air poor illumination, use 

of 230-V hand lamps, no emergency preparedness, working at or 

near gas lines, lack of skill / knowledge, working in empty 

stomach, not using safety appliances without protocol / clearance 

/ shut down using improper tools, say protocol hazard. 

         7) Working with electrical equipment violation of shut 

down procedure no earthing / isolation using improper tools, lack 

of knowledge/ electrical work by non-electric persons, temporary 

/ unsafe connections, safety appliances not used, say electrical 

procedure hazard. 
         8) Electrical hazards, electrical shock magnitude of shock 

depends on strength of leakage current duration of shock / 

current flow through body part, current path through body supply 

frequency position / condition of person in contact with live part, 

say electric shock hazard. 

         9) Electrical hazards standard means of protection earthing 

of metallic frame use of flexible cable having proper insulation 

using 230 V supply for hand lamps, lamp fittings, effectively 

earthed pendent, switches with rigid cord grip, say electrical 

handling hazard.  
         10) Electrical hazards standard means of protection 

inspection / testing of portable equipment / tools by experienced / 

qualified persons rating of circuit breakers / switches to handle 

fault current, use of cartridge fuse in place of wire fuse, periodic 

checking of earth continuity / earth resistance say electrical 

protection hazard. 

         11) Effect of current flow through body below 10 mA : 

mild sensation but not painful, 10 - 15 mA : Painful but muscles 

still in control, 15 - 20 mA : Muscle control affected, 20 - 40 mA 

: Muscle contraction, breathing problem, 40 - 80 mA : Rapid 

contractions of heart muscle, irregular heart beat (Fibrillation), 

possible death- above 100 mA : severe burns, muscular 

contractions, stoppage of heart - Certain death. Peak value of AC 

voltage is higher than the same in DC. Hence it is more 

dangerous, say electric current hazard. 

         12) Basic norms / standards knowledge about job safety 

training for all executives, non- executives including contactor 

workers and supervisors. Use of PPEs helmets, shoes, hand 

gloves, goggles / spectacles, aprons, screens / face shields, ear 

plugs, dust masks etc, say awareness hazard. 

         13) Basic norms / standards safe working procedure 

standard operating practices / standard operating maintenance 

(SOPs / SMPs) shut down procedures training and supervision, 

good house keeping access / walk ways, floors, proper 

illumination and ventilation, say  Operational hazard. 

 

IV. MODEL DEVELOPMENT PROCEDURE 

         From the above mentioned 13 numbers of hazards, we are 

able to analyze by the ISM techniques. The procedural steps of 

ISM are well documented in literature world at present. (Mandal 

and Deshmukh, 1994; Warfield, 1974; Thakkar et al., 2005, 

2007). The model has been developed by the judgment of 

academicians and experts in that field. By brainstorming with 

various executives of different SRRM companies and 

academicians, the relationships among them have been 

identified.  

         Next procedure is to develop a Structural Self-Interaction 

Matrix (SSIM) which shows the direction of contextual 

relationships among the elements by symbolic interactions. To 

represent them in the table, four symbols are used in the matrix 

formation.( Pramod, V.R. and Banwet, D.K. (2010), ( Rajesh K.S 

et al, ,2007  ) 

V-The enabler i ameliorate/improve to achieve enabler j 

A-The enabler j ameliorate/improve to achieve enabler i 

X- The enablers i and j ameliorate/improve to achieve each other 

O- The enablers i and j are unrelated. 

A table is prepared (Table.1) below shows the Inter relationship 

between given 13 hazardous aspects. 
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Table. 1. Self- Interaction Matrix (SSIM) 
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1 Road Hazard 1 A V V V X O O O O O A A 

2 Vehicle Hazard 
 

 1 O A X V O O O O O A A 

3 Equipment Hazard   1 A A X X X X X X A V 

4 Handling  Hazard    1 A A V V V V V A V 

5Access Hazard     1 A A A A A A V X 

6 Protocol Hazard      1 A A A A A V V 

7 Electrical procedure 
Hazard 

      1 A A A A V V 

8 Electric shock hazard        1 A A A A V 

9 Electrical Handling 
Hazard 

        1 V V A V 

10 Electric protection 
Hazard 

         1 V V V 

11 Electric current 
Hazard 

          1 A A 

12 Awareness Hazard             1 A 

13 Operational Hazard             1 
 

4.1. INITIAL REACHABILITY MATRIX 

        Develop an Initial reachability matrix is the next step. Here 

SSIM has been converted into a metrics of binary elements 

named as Initial Reachability Matrix. This is achieved by 

appropriately assigning V, A, X and O by 1 and 0. In this regard, 

following rules have been applied. 

1. If the ( i, j ) entry in the SSIM is V then substitute in the 

( i, j ) entry in the reachability metrics as 1 and (j, i ) 

entry as 0. 

2. If the ( i, j ) entry in the SSIM is A then substitute in the 

( i, j ) entry in the reachability metrics as 0 and (j, i ) 

entry as 1. 

3. If the ( i, j ) entry in the SSIM is X then substitute in the 

( i, j ) entry in the reachability metrics as 1 and (j, i ) 

entry as 1. 

4. If the ( i, j ) entry in the SSIM is O  then substitute in 

the ( i, j ) entry in the reachability metrics as 0 and (j, i ) 

entry as 0. 

Following the above  rules, the initial reachability matrix has 

been developed(Table. 2) 

 

Table 2. Initial Reachablity Matrix 
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3 Equipment Hazard 0 0 1 0 0 1 1 1 1 1 1 0 1 

4 Handling  Hazard 0 1 1 1 0 0 1 1 1 1 1 0 1 

5Access Hazard 0 1 1 1 1 0 0 0 0 0 0 1 1 

6 Protocol Hazard 1 0 1 1 1 1 0 0 0 0 0 1 1 

7 Electrical procedure 
Hazard 

0 0 1 0 1 1 1 0 0 0 0 1 1 

8 Electric shock hazard 0 0 1 0 1 1 1 1 0 0 0 0 1 

9 Electrical Handling 
Hazard 

0 0 1 0 1 1 1 1 1 1 1 0 1 

10 Electric protection 
Hazard 

0 0 1 0 1 1 1 1 0 1 1 1 1 

11 Electric current Hazard 0 0 1 0 1 1 1 1 0 0 1 0 0 

12 Awareness Hazard  1 1 1 1 0 0 0 1 1 0 1 1 0 

13 Operational Hazard 1 1 0 0 1 0 0 0 0 0 1 1 1 
 

3.1.1FINAL REACHABILITY METRICS 

         Here the transitivity are taken into account and establishes 

the relationship between various enablers. If a variable A leads to 

another variable B and if the variable B leads to a third variable 

C, as per the rule of transitivity A leads to C. In other words, if A 

leads to B and B leads to C, then A leads to C. Thus the final 

reachability matrix has been developed.( Table 3) 

 

Table 3. Final Reachability Matrix 
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1 Road Hazard 1 1 1 1 1 0 0 0 0 0 0 1 0 6 

2 Vehicle Hazard 
 

1 1 0 1 1 1 0 0 0 0  1 1 7 

3 Equipment Hazard 0 0 1 0 0 1 1 1 1 1 1 0 1 8 

4 Handling  Hazard 0 1 1 1 0 0 1 1 1 1 1 0 1 9 

5Access Hazard 0 1 1 1 1 0 0 0 0 0 0 1 1 6 

6 Protocol Hazard 1 0 1 1 1 1 0 0 0 0 0 1 1 7 

7 Electrical procedure 
Hazard 

1 0 1 0 1 1 1 0 0 0 0 1 1 7 

8 Electric shock hazard 1 1 1 0 1 1 1 1 1 0 0 1 1 10 

9 Electrical Handling 
Hazard 

1 0 1 0 1 1 1 1 1 1 1 0 1 10 

10 Electric protection 
Hazard 

1 0 1 0 1 1 1 1 1 1 1 1 1 11 

11 Electric current 
Hazard 

1 0 1 0 1 1 1 1 0 0 1 0 0 7 

12 Awareness Hazard  1 1 1 1 0 0 0 1 1 0 1 1 0 8 

13 Operational Hazard 1 1 1 0 1 1 0 0 0 0 1 1 1 8 

 10 7 12 6 10 9 7 7 6 4 7 9 10 102  
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         After finalizing the relationships while accounting 

transitivity, driving power and dependence of each enabler are 

also computed. They are respectively shown in the last column 

and last raw of Table 3. Driving power of an enabler is the total 

number of elements (including itself) it may help to achieve. In 

other words it is the total number of 1s in the raw. Similarly 

dependence of an enabler is the total number of elements 

(Including itself) that help to achieve it. In other words it is the 

total number of 1s in the column. These driving power and 

dependence helps to classify the enablers into four clusters 

namely autonomous, dependent, linkage and independent, ( Raj 

T. and Attri R(2011). 

 

Table 4. Iteration 1 

 

Variable Reachablity set Antecedent set Intersection set  Level 

1   1,2,3,4,5,12 1,2,6,7,8,9,10,1112,13 (1,2,12) I 

2 1,2,4,5,6,12,13 1,2,4,5,8,12,13 1,2,4,5,12,13 I 

3 3,6,7,8,9,10,11,13, 1,3,4,5,6,7,,8,9,10,11,12,13 3,6,7,8,9,10,11,13  

4 2,3,4,,7,8,9,10,11,13 1,2,4,5,6,12 2,4,  

5 2,3,4,5,12,13 1,2,5,6,7,8,9,10,11,13 2,5,13  

6 1,3,4,5,6,12,13 2,3,6,7,8,9,10,11,13 3,,6,13  

7 1,3,5,6,7,12,13 3,4,7,8,9,10,11 3,,,7  

8 1,2,3,5,6,7,8,9,12,13 3,4,8,9,10,11,12 3,8,12  

9 1,3,5,6,7,8,9,10,11,13 3,4,8,9,10,12 3,9,10  

10 1,3,5,6,7,8,9,10,11,12,13 3,4,9,10 3,9,10  

11 1,3,5,6,7,8,,11 3,4,9,10,11,12,13 3,11  

12 1,2,3,4,8,9,11,12 1,2,5,6,7,8,10,12,13 1,2,8,12 I 

13 1,2,3,5,6,11,12,13 2,3,4,5,6,7,8,9,10,13 2,3,5,6,13  

 

Table 5, Iteration 2 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6,  Iteration 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7, Iteration 4 

 

Variable Reachablity set Antecedent set Intersection set  Level 

3 3,6,7,8,9,10,11,13, 3,4,5,6,7,8,9,10,11,13 3,7,8,9,10,11,13  

4 3,4,,7,8,9,10,11,13 ,4,5,6 4, II 

5 3,4,5,13 5,6,7,8,9,10,11,13 4,5,13  

6 3,4,5,6,13 3,6,7,8,9,10,11,13 3,6,13  

7 3,5,6,7,13 3,4,7,8,9,10,11 3,5,,7  

8 3,5,6,7,8,9,13 3,4,8,9,10,11 (3,8,9)  

9 3,5,6,7,8,9,10,11,13 3,4,8,9,10 (3,8,9)  

10 3,5,6,7,8,9,10,11,13 3,4,9,10 3,9,10  

11 3,5,6,7,8,,11 3,4,9,10,11,13 3,11  

13 3,5,6,11,13 3,4,5,6,7,8,9,10,13 3,5,6,13  

Variable Reachablity set Antecedent set Intersection set  Level 

3 3,6,7,8,9,10,11,13, 3,5,6,7,8,9,10,11,13 3,7,8,9,10,11,13 III 

5 3,5,13 5,6,7,8,9,10,11,13 5,13  

6 3,5,6,13 3,6,7,8,9,10,11,13 3,6,13  

7 3,5,6,7,13 3,7,8,9,10,11 3,5,,7  

8 3,5,6,7,8,9,13 3,8,9,10,11 (3,8,9) III 

9 3,5,6,7,8,9,10,11,13 3,8,9,10 (3,8,9) III 

10 3,5,6,7,8,9,10,11,13 3,9,10 3,9,10  

11 3,5,6,7,8,,11 3,9,10,11,13 3,11  

13 3,5,6,11,13 3,5,6,7,8,9,10,13 3,5,6,13  



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      207 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

 

 

 

 

 

 

 

 

Table 8, Iteration 5 

 

 

 

 

 

 

 

 

Table 9, Iteration 6 

 

 

 

 

 

 

 

 

 

Table 10, Iteration 7 

 

 

 

 

 

Variable Reachablity set Antecedent set Intersection set  Level 

5 5,13 5,6,7,10,11,13 5,13  

6 5,6,13 6,7,10,11,13 6,13  

7 5,6,7,13 7,10,11 5,,7  

10 5,6,7,10,11,13 10 10 IV 

11 5,6,7,11 10,11,13 11 IV 

13 5,6,11,13 5,6,10,13 5,6,13  

Variable Reachablity set Antecedent set Intersection set  Level 

5 5,13 5,6,713 5,13  

6 5,6,13 6,7,13 6,13  

7 5,6,7,13 7 7 V 

13 5,6,13 5,6,13 5,6,13  

Variable Reachablity set Antecedent set Intersection set  Level 

5 5,13 5,6,13 5,13 VI 

6 5,6,13 6,13 6,13  

13 5,6,13 5,6,13 5,6,13 VI 

Variable Reachablity set Antecedent set Intersection set  Level 

6 6 6 6 VII 
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Figure  1. ISM for customer receptivity aspects 

 

4.2. LEVEL PARTITIONS 

         From the final reachability metrics, the reachability and 

antecedent set (Warfield, 1974) of each enablers are located. 

Reachability set consists of a set of the element itself and other 

elements, which it may help to achieve, whereas, the antecedent 

set consists of a set of the element itself and the other elements, 

which may help achieving it. The variables, which are common 

in reachabilty set and antecedent set, are allocated at the 

intersection set. Thus antecedent set and intersection set are 

located. This led to locate the top-level element. The top-level 

element for each hierarchy is the elements in which antecedent 

set and intersection set are same in the ISM hierarchy. The top-

level elements have been removed from the set for the formation 

of the next table. After those top-level elements are separated 

from the hierarchy, this process has been repeated to find the 

next level of element. This process has been continued till all 

levels of each element are found. These levels identified by this 

procedure have been utilized for to the formation of digraph. 

Reachability set, Antecedent set and Intersection set of level 1are 

shown in Table. 4. The subsequent iterations are shown in Tables 

5 to 10.  In Table 5 enablers 5, 6, 7, 8 11,12,16,17 and 18 are 

found at level 1. Thus they will be positioned at level 1. After 

removing them from Table 5 we get level II metrics. It is shown 

in Table 6.  

 

V. MICMAC ANALYSIS 

         MICMAC analysis: Matrice d’Impacts croises-

multiplication appliqúe an classment (cross-impact matrix 

multiplication applied to classification) is abbreviated as 

MICMAC. The main objective of MICMAC analysis is to 

analyse the drive power and dependence power of factors. 

(Mandal and Deshmukh,1994).MICMAC principle is based on 

multiplication properties of matrices26. It is done to identify the 

key factors that drive the system in various categories. Based on 

their drive power and dependence power, the factors, have been 

classified into four categories i.e. autonomous factors, linkage 

factors, dependent and independent factors.( Mandal and 

Deshmukh, 1994, Singh M.D etal,(2003,  Attri R et al 2012) 

         The driving power and dependence of each of these 

enablers are imported from Table 11. Based on that initially a 

driver power-dependence diagram is constructed as shown in 

Table 11 .In order to have a better understanding, example of 

variable 1 is illustrated here. In Table 11, driving power is shown 

vertically and dependence is shown horizontally. Variable 1 is 

having driving power 6 and dependence 10. It is allocated in the 

appropriate position of (6, 10). Similarly other variables are also 

allocated. Cluster I includes autonomous variables. They have 

low driving power and low dependence. They can be isolated 

from the system. Cluster II consists of dependent variables that 

have low driving power and high dependence. Cluster III 

contains linkage variables that have high driving power and high 

dependence. Cluster IV consist of independent variables with 

high driving power and low dependent variables 
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Table 11.Driver power-dependence diagram 
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VI. CONCLUSION 

         Interpretive Structural Modelling (ISM), gives an ordered, 

directional framework for complex problems, and gives decision 

makers a realistic picture of their situation and the variables 

involved; variable 6, 13,5. The ISM process involves the 

identification of factors, the definition of their interrelationships; 

variables 1,2,12 and 3, 8, 9 , and the imposition of rank order and 

direction to illuminate complex problems from a systems 

perspective. ISM process transforms unclear, poorly articulated 

mental models of systems into visible and well defined models. 

These models help to find the key factor related to problem or 

issue. After identification of key factor or element, strategy may 

be developed for dealing issue. ISM method is understandable to 

a variety of users in the interdisciplinary groups, provides a 

means of integrating the diverse perceptions of participating 

groups, is capable of handling a large number of components and 

relationships typical of complex systems, is heuristic in terms of 

assessing the adequacy of model formulation, and leads to 

insights about system behaviour. ISM is also easy to use and 

communicable to a larger audience. These features of ISM 

approach has resulted into wide use of this approach. 
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Abstract- Arbiters are a fundamental component in systems 

containing shared resources, and a centralized arbiter is a tightly 

integrated design for its input requests. In this study, we propose 

a new centralized arbiter, which may be used in arbitration of a 

crossbar switch in NoC routers. As fabrication technology 

continues to improve, smaller feature sizes allow increasingly 

more integration of system components onto a single die. 

Communication between these components can become the 

limiting factor for performance unless embodying the correct 

scheduling algorithm. In this paper, we design iSLIP arbiter 

using iSLIP scheduling algorithm with mesh router for NoC. An 

iterative, round-robin algorithm, iSLIP can achieve 100% 

throughput for uniform traffic, yet is simple to implement in 

hardware. Prototype and commercial implementations of iSLIP 

exist in systems with aggregate bandwidths ranging from 50 to 

500 Gb/s. When the traffic is nonuniform, iSLIP quickly adapts 

to a fair scheduling policy that is guaranteed never to starve an 

input queue. This new arbiter is fair for any input combinations 

and faster & it is designed using ModelSimSE 6.3f  for 

simulation of code and xilinx for synthesis. 

 

Index Terms- iSLIP,  iterative, scheduling algorithm, mesh 

router, arbiter. 

 

I. INTRODUCTION 

ollowing the rapid technological evolution, the complexity 

becomes one of the most constraining aspects in the design 

of embedded systems. Cost and timing issues come along to add 

to the difficulties in realization of network-on-chip, NoC, 

applications, where many IPs (Intellectual Property) such as 

processor cores, memories, DSP processors and peripheral 

devices are placed together, on a single die. These modules 

communicate, most often, by means of a shared resource, the on-

chip network. The increasing complexity of the individual 

devices, the increasing demand for higher bandwidth on the 

network lines and an operating frequency hitting new limits with 

almost every new design, place the communication and/or 

computation resources arbitration being the performance 

bottleneck of the NoC system.  The arbitration is desired to be 

completed within one clock cycle to avoid large latencies 

between the cores on the chip (e.g., between a processing 

element (PE) and a memory block). To achieve the arbitration in 

one clock cycle, the overall delay introduced by the arbitration 

should be low so that it will not impact the overall system clock 

frequency, which introduces new challenges for the design of the 

arbiters. 

    

          In recent years, there has also been a significant amount of 

research work on scheduling algorithms for crossbar switches 

that use virtual output queuing.Scheduling algorithms have been 

developed by a number of researchers [5][6][7][8], for research 

prototypes [2][4], and commercial products [3]. What makes a 

good crossbar scheduling algorithm for the backplane of a 

router?  

          We desire algorithms with the following properties: 

• High Throughput — An algorithm that keeps the backlog 

low in the VOQs(virtual output queueing). Ideally, the 

algorithm will sustain an offered load up to 100% on each 

input and output. 

• Starvation Free — The algorithm should not allow any 

VOQ to be unserved indefinitely. 

• Fast — To achieve the highest bandwidth switch, it is 

important that the scheduling algorithm does not become the 

performance bottleneck. The algorithm should therefore 

select a crossbar configuration as quickly as possible. 

• Simple to implement — If the algorithm is to be fast in 

practice, it must be implemented in special-purpose 

hardware; preferably within a single chip. 

Satisfying the above critereons here we present iSLIP arbiter 

using iSLIP scheduling algorithm with on-chip mesh router. The 

rest of the paper is organized as follows, in Section II, we briefly 

describe a generic RRA(Round Robin Arbiter) and identify 

issues limiting its scalability. In Section III, we introduce the 

proposed iSLIP Arbiter and its interconnections . Section IV 

describes the iSLIP scheduling algorithm. Section V concludes 

the paper. 

 

II. PROBLEM DEFINITION 

A. A Generic Round Robin Arbiter (RRA) 

 

F  
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Figure 1: Generic Round Robin Arbiter architecture. 

 

          Given a set of requests from a set of inputs for a 

resource,the task of an RRA is to grant requests one input at a 

time in a fairly manner. A generic RRA consists of two main 

subblocks as shown in Figure 1: (1) Input Selector, and (2) 

Pointer Updater. The Request input port represents the N inputs 

with up to a total of N requests, and Grant output port represents 

the granted input with E = log2(N) bits. To achieve fairness 

among inputs, the RRA keeps an E-bit pointer (RPT) to the next 

possible input that would be granted in the next requestgrant 

cycle. The operation of the RRA is as follows. At the beginning 

of every clock cycle, each input with a request sets the 

corresponding bit in the Request to high. Input Selector decides 

the input that would be granted next, based on the Request and 

the current value of RPT. If there is a request from the input 

pointed by RPT (i.e., Request [RPT] = high), this input will be 

granted by setting the Grant output value to the index of this 

input, g. If there is no request from the input pointed by RPT, but 

there are other requests, the Input Selector grants the first input 

with a request following the pointer in a circular manner (i.e., if 

there is any request from inputs i > RPT, the smallest indexed 

input, g > RPT with a request will be granted. If there are no 

requests from inputs i > RPT, but there are requests from inputs, 

i < RPT, the smallest indexed input, g 6= RPT with a request, 

will be granted.). At the end of the clock cycle, the Pointer 

Updater sets the pointer value to the input next to the granted 

input in a circular manner (i.e., RPT = (g + 1) mod N). If there is 

no request from any inputs, the RPT will not change. An optional 

no request (NoReq) output port can be added to the generic RRA, 

which will be high when no input has a request.  

 

B. Limitations on the Scalability of RRA 

          The most time-consuming operation of the generic RRA is 

the granting of the requests by the Input selector, which also 

dominates the critical path delay. The complexity of the Input 

Selector are due to two main issues: (1) The issue of changing 

priority:The priority of the inputs changes as inputs are granted 

and the RPT value changes. This requires the Input Selector 

circuit to consider all possible priority settings. (2) The issue of 

circular priority order: The priority order is circular, which 

makes the priority processing even harder. This leads to two 

separate conditions for the grant decisions: Grant decisions for 

requests at or below the Request [RPT] and grant decisions for 

requests above Request [RPT]. Any grant produced by the 

former decision has a higher priority over any grant produced by 

the latter decision. This two parted  decision deepens the critical 

path. These two issues are even more pronounced as the RRA 

size gets larger (i.e., an RRA with more inputs). Also RRA has 

its throughput near about 63% .  

 

III. THE ISLIP ARBITER & ITS INTERCONNECTIONS 

          In this study, we propose a new centralized arbiter, which 

may be used in arbitration of a crossbar switch in NoC 

routers.The iSLIP arbiter is similar to Round-Robin arbiter, but 

with one change that here we keep a track of the requesting node 

and the grant given to the nodes previously, so that no node 

needs to wait for long time to get a grant. Maximum waiting 

period would be 1 clock cycle. iSLIP arbiter would keep a 

variable to check if this particular node has been assigned the 

grant signal. Each node gets the grant signal for one clock cycle, 

via which the node can transfer data in wireless or wired 

networks to other nodes.Figure. 2 shows the block diagram of an 

n × n switch and a crossbar switch fabric implemented with 

many transmission gates as switches between input ports and 

output ports. Each input port contains n virtual output queues 

(VOQs) to avoid head-of-line blocking. The task of the arbiter is 

to decide a set of contention-free connection between input and 

output ports by turningON/OFF those transmission gates. In 

general, the goal of a switch arbiter in a packet switch is to 

provide control signals to the crossbar switch fabric as shown in 

Figure. 2. 

 

 
Figure 2: An n × n switch: block diagram, crossbar switch 

fabric and its switch arbiters. 

 

Algorithm to configure the crossbar : 
•  Centralized scheduler serving the N2 VOQs 
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– Content of the VOQs examined at beginning of each cell time. 

•    Based on iSLIP arbitration 

– arbiters schedule cells at each output and at each input. 

– Input makes request to every output for which it has a queued 

cell. 

– Output grants request that appears next in schedule. 

– Input accepts grant that appears next in schedule. 

– When arbitration is completed, matching between input and 

output has been found. 

 

          Figure. 3.[1] shows an example baseline implementation of 

the iSLIP algorithm. This implementation requires an NxN bit 

memory to contain the states of the input queues (N inputs x N 

output queues per input), N Grant Arbiters, N Accept Arbiters, 

and decision register to send control information to the datapath. 

The Grant and Accept Arbiters each consist of programmable 

priority encoders and a state pointer to record which input should 

have the highest priority on the next arbitration cycle. The N-bit 

feedback signal from the Decision registers to the Grant arbiters 

is an enable vector, which enables arbitration only for unmatched 

ports on each successive iterations. 

 

 

 
 

Figure 3:[1] 2N arbiters (N input and N output) interconnected to construct an iSLIP scheduler for an NxN switch Decision 

register configures the crossbar 

 

          The arbiter is responsible for configuring the input_blocks 

and the crossbar muxes to maximize utilization of the crossbar 

for each transmit cycle. Each data block indicates which 

destinations it has pending packets for, and the scheduler 

arbitrates to match inputs to destinations using the iSLIP 

scheduling algorithm.The crossbar interconnect uses a simple 

mux-based crossbar to enable a completely synthesized design. 

Once the scheduler configures the mux selects and data block 

destinations, the input_blocks simply pump the data through the 

interconnect to the output_blocks over multiple cycles. Once the 

output block receives the full packet, it transmits the packet to 

the connected output device. iSLIP is good for high speed as its  

input buffers are separated. For each input and output there is a 

Separate scheduler &  each works independently. 

 

 

IV. THE  ISLIP SCHEDULING ALGORITHM 

A.  iSLIP ALGORITHM  

          The iSLIP algorithm is designed to meet our goals. iSLIP 

is an iterative algorithm — during each time slot, multiple 

iterations are performed to select a crossbar configuration, 

matching inputs to outputs. The iSLIP algorithm uses rotating 

priority (“round-robin”) arbitration to schedule each active input 

and output in turn. The main characteristic of iSLIP is its 

simplicity; it is readily implemented in hardware and can operate 

at high speed. A prototype version of iSLIP is currently being 

implemented that makes a new scheduling decision every 

40ns[10]. iSLIP attempts to quickly converge on a conflict-free 

match in multiple iterations, where each iteration consists of 

three steps. All inputs and outputs are initially unmatched and 

only those inputs and outputs not matched at the end of one 

iteration are eligible for matching in the next. The algorithm for 

iSLIP, taken from [1]. The steps of each iteration are: 

          Step 1. Request. Each input sends a request to every output 

for which it has a queued cell. 

          Step 2. Grant. If an output receives any requests, it 

chooses the one that appears next in a fixed, round-robin 

schedule starting from the highest priority element. The output 

notifies each input whether or not its request was granted. 

          Step 3. Accept. If an input receives a grant, it accepts the 

one that appears next in a fixed, round-robin schedule starting 

from the highest priority element. The pointer to the highest 

priority element of the round-robin schedule is incremented 

(modulo N) to one location beyond the accepted output. The 

pointer to the highest priority element at the corresponding 

output is incremented (modulo N) to one location beyond the 

granted input. The pointers are only updated if and only if the 

grant is accepted after the first iteration. By considering only 

unmatched inputs and outputs, each iteration matches inputs and 

outputs that were not matched during earlier iterations.  



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      214 

ISSN 2250-3153  

www.ijsrp.org 

          The priority selector circuit is shown in Figure.4 . which  

decides the highest and lowest priority element.   

 

 
Figure 4: Priority selector circuit 

 

B. PERFORMANCE 

          Despite its simplicity, the performance of iSLIP is 

surprisingly good. A detailed study of its performance and 

implementation can be found in [9], and more briefly in [10]. In 

brief, its main properties are: 

          Property 1. High Throughput — For uniform, and 

uncorrelated arrivals, the algorithm enables 100% of the switch 

capacity to be used. 

          Property 2. Starvation Free — No connection is starved. 

Because pointers are not updated after the first iteration, an 

output will continue to grant to the highest priority requesting 

input until it is successful. Furthermore iSLIP is in some sense 

fair: with one iteration and under heavy load, all queues with a 

common output have identical throughput. 

          Property 3. Fast — The algorithm is guaranteed to 

complete in at most N iterations. However, in practice the 

algorithm almost always completes in fewer than iterations. i.e. 

for a switch with 16 ports, four iterations will suffice. 

          Property 4. Simple to implement — An iSLIP scheduler 

consists of 2N programmable priority encoders. A scheduler for a 

16-port switch is readily implemented on a single chip. 

 

          The performance of iSLIP can be seen in Figure.5. It 

shows that throughput of RRM is increaced from 63% to 100% 

in iSLIP. 

 

 
 

Figure 5:  Performance graph 
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V. CONCLUSION 

          The recent advances in Networks-on-Chip (NoC) 

introduced new challenges for switches/routers for NoC. iSLIP  

arbiters, crucial building blocks for switches/routers, are required 

to complete an arbitration within one short clock cycle to provide 

low-latency links between processing elements and memory 

blocks. In this paper, we proposed iSLIP Arbiter & iSLIP 

scheduling algorithm for on-chip mesh router , a high-speed, 

high throughput, starvation free and easy to implement solution 

for arbitration in NoC. The arbiter trap the source and destination 

address from the output 0f buffer and generate the control signal 

so that input data from source side sending to the output port. 

The following Appendex [A] provide the  simulation results of 

the arbiter. Where we can see that the input packet is being 

routed in the network from node 1 to node 3. The results indicate 

the same. 
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APPENDIX A: SIMULATION RESULT 

Here we can see that the input packet is being routed in the 

network from node 1 to node 3.  
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Abstract- The Indian Premier League - IPL launched in 2008 has 

achieved a very high level of popularity with more than 140 

million TV audiences and a brand valuation of more than 4 

billion USD. The high publicity and glamour filled, franchisee 

owned cricketing event has also seen unprecedented money paid 

as franchisee fees, players fees and through advertisement 

revenue along with scandals of match fixing. The business model 

needs appreciation for integrating a number of complex 

processes such as entertainment, glamour, marketing, pricing and 

hard-hitting cricket. However, the recent couple of seasons 

indicate a decreasing trend in TV Ratings, reduced audience, fall 

in advertising rates and a withdrawal of franchises. This paper 

conducts a detailed analysis of the IPL case and examines 10 key 

issues that threaten the viability of the IPL strategy, the revenue 

model and if the event can sustain itself. The results indicate that 

the very high cost burden for franchisee owners means that they 

undergo losses making their ventures unprofitable. Thus, there is 

a danger that the event would be forced to shut down or forced to 

radically alter its avatar. The paper provides some strategic 

recommendations to overcome these issues and ensure that 

rational cost structures and expenditures are implemented to 

make the event viable. 

 

Index Terms- IPL strategy, model, workflow, revenue model, 

viability, sustainability, franchisee 

 

I. PAST INTRODUCTION 

he IPL T20-20 event has become very successful in cricket 

crazy India. It represents a fast paced, growing and emergent 

India that seeks glamour, entertainment and good cricket. The 

game has seen unprecedented amount of player fees, high 

franchisee fees, glamour and entertainment and its success is 

widely accepted. However, the sheen seems to be wearing off as 

seen in reduced viewership and TV ratings. This case study 

examines the event from the business lens. The paper raises and 

answers ten key issues about the game, its viability and the 

future. Also covered in this case study is an analysis of its unique 

features, the business and revenue model and entertainment 

aspects.  

        The case study has four parts and part one and two presents 

ten issues. Part one provides a background and literature review, 

part two gives the business analysis of IPL, part three gives 

answers to the 10 issues that have emerged from the discussions 

and part four gives the conclusions and recommendations.  

 

Overview 

        Cricket is a religion in India and people of all faiths, caste 

creed and language remain glued to the TV or the radio to watch 

international level matches. It is also the richest sport in India 

and top players have star status and earn millions of rupees 

through game appearance fees and endorsements. The Indian 

Premier League - IPL is a ‘20-20’ version of Cricket where 

professional club teams from different cities play about 80 games 

with a final game deciding the champion. The traditional format 

is the ‘Test’ match format with the match of 5 days and two 

innings. The relatively recent format of one-day ’50-50’ series 

has 50 overs bowled by each team. In the ‘Twenty20’ game each 

team plays 20 over's. Millions of people around the world watch 

the games and after the Olympics, FIFA World Cup and Euro 

Cup, cricket is one of the most watched games. Started in 2008, 

IPL series and brand was valued at 4.13 billion USD in 2009 [1]. 

 

About Cricket 

        The game of Cricket in India is a passion that binds people 

from different religions, political affiliations, languages and 

economic background. Introduced by the British when they ruled 

India, the game is played by across the globe by a handful of 

common-wealth nations such as India, Pakistan, Sri Lanka, 

Australia, New Zealand, South Africa, West Indies, Zimbabwe, 

Bangladesh, Britain and other new entrants. The number of 

people who watch and follow cricket in these cricket-playing 

nations is collectively more than a billion. Millions of people 

watch matches between rivals such as India and Pakistan and 

between England and Australia [2]. 

 

About IPL  

        Based on Major Base Ball League matches of USA and the 

English Premier League football cup of UK, the business model 

plans to create a win-win situation. Mr. Lalit Modi, the former 

Chairman of IPL designed and introduced the IPL format for in 

2008. Team members from national and state level cricket 

associations of India and top players from other cricket playing 

nations play in the event. A Franchise owns a team and the 

players are 'purchased' for a season at an auction. Each player 

commands a price based on his playing record and current form. 

The bidding follows specific rules with a cap on the total amount 

that each team can spend [3]. 'Round Robin Play' system is used 

in the initial stages along with knock out stages in the semi finals 

and finals. The objective for the game is to score as many runs as 

possible in an over and big hits increase viewer’s interest. The 

game is a version of the new format of Twenty 20 cricket [4]. 

T  
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With the 2013 season completed, six seasons are over. All 

matches were staged in India except for the 2009 season that saw 

the games shifted to South Africa. While the success of the 

games is well known, the game has unfortunately seen a number 

of scandals that included match fixing allegations and intense 

power struggles. The 2009 matches played in South Africa, since 

the national elections in India clashed with the schedule of the 

IPL matches, created a lot of backlash among dissenting 

members of BCCI. With threat perception high, the government 

of India could not promise adequate security for the matches. 

Hence, South Africa served as the venue for all 2009 matches, in 

itself a great achievement with the logistics of moving more than 

10,000 players, staff, grounds men and other people, arranging 

for the infrastructure in SA at a short notice, organizing the TV 

rights and other endorsement deals. Many people in India did not 

like the idea of shifting the games to SA and after a lot of 

political allegations and machinations, Mr. Modi faced ouster 

from his position and legal charges framed against him and 

subsequently banned for life from BCCI [5]. This point 

highlights the intense politics behind IPL matches.  

        The IPL brand valuation in 2009 was 2 billion USD; in 

2010, it was 4.13 billion USD. This trend was very encouraging 

and it showed how excellent marketing and packaging could 

bring in crowds and money. However, in 2011 the brand 

valuation fell to 3.67 billion USD and in 2012, it further reduced 

to 2.92 billion USD. The TRP ratings of television also have a 

similar story to tell. The TV ratings for 2008 season were 4.81 

with a cumulative reach of 102.2 million viewers. Over the 

seasons, the TVR fell to 3.27. However, the game has a huge 

popularity in a number of cricket playing nations such as UK, 

Australia whose national team players are a part of some IPL 

teams [6]. 

 

Issue 1: What are the causes for the perceived brand attrition 

and devaluation and can the viewership be revived? 

 

About BCCI 

        The Board of Control for Cricket in India – BCCI is a 

private governing body for all forms of cricket in India. It is the 

sole authority to organize and conduct cricket at the state levels, 

at the national levels and at the International level. At the state 

level, state level associations manage cricketing activities and 

board members from these bodies. Members of the board are 

usually ex cricket players of repute or public figures and even 

Indian government ministers and industrialists interested in 

cricket. BCCI represents the national body and various state 

association representatives elect its board members. There are 27 

state associations and 3 non-playing members arranged in five 

zones. These zones are north, south, east, west and central [7].  

        BCCI organizes a number of international and domestic 

cricket tournaments. The domestic tournaments are BCCI 

Corporate Trophy, Syed Mushtaq Ali Trophy, Irani Trophy, NKP 

Salve Challenger Trophy, Ranji Trophy, Duleep Trophy, Vijay 

Hazare Trophy, Deodhar Trophy and the Indian Premier League. 

Among all these events, the IPL is the most profitable. Other 

tournaments see minimal attendance even though many top-level 

players participate. It also interacts with the International Cricket 

Council - ICC and organizes international matches such as test 

matches, 50-50 and 20-20 formats between other cricket playing 

nations. Other than the test matches, the viewership, 

sponsorships and revenues generated is substantial for the other 

two formats [8]. Among all the other sports bodies and 

associations in India, BCCI is the most profitable. It does not 

take any funding from the Ministry of Sports but uses its own 

sources to fund all the matches, pay for salaries of board 

members and staff. 

 

Rationale for the case study 

        The rationale for this case study is that IPL has acquired a 

social dimension and it can act as an instrument of change for 

other Indian sports. A thorough understanding of the event with a 

discussion of the franchises, players, high earnings, business 

models and other commercial and financial factors will indicate 

the manner in which such mega events are organized. The case 

study also examines issues such as sponsors and funding. IPL has 

generated tremendous participation among relatively unknown 

players from small towns of India. Indian states such as 

Maharashtra have started league level games at the state district 

level and several junior players play in the junior league matches. 

Therefore, IPL can become a social change agent and a 

transformation management event. The government of India and 

the sports department can make use of these opportunities to 

unearth more players at the junior levels [9]. A thorough study of 

this event from the direction of sustainability thus becomes very 

important in understanding and planning for such social events in 

the future. 

        The Sports Authority of India under Ministry of Youth 

Affairs & Sports, Government of India [10], [11] wants to 

develop other sports also. However, sponsors are few, funding is 

nonexistent, participation is less and most of the youths want to 

play cricket. While professional premier league matches are 

common in USA, UK, Europe, Australia, South America and 

some nations of Asia, the phenomenon was unknown in India 

until IPL came.  

        The 50-50 format made cricket very popular, and brought 

funding and brought revenue generation ability. In the previous 

decades, Test cricket of 5 days format prevailed and while this 

format was also popular; opportunities for more players to enter 

the game were less. Only 11 players with some players kept in 

reserve as 'extras' had the chance to play and the national team 

continued with the same line up for many years before the 

players retired. The IPL format has allowed more players to enter 

the game and gain experience at the national level. With eight 

franchises, at least 99 players plus a large number of extra 

players now has a chance to play at the national level and gain 

valuable experience. This also increases their chance of selection 

by national team selectors and they have better chance of 

entering the national team [12]. 

 

Literature Review 

        Literature linking premier league matches and general 

sports growth in developing nations such as India is scant. This 

case study will attempt to fill this vital gap. Borooah and Mangan 

[13] have written about IPL franchising, investment and other 

commercial terms. Sufficient literature exists to link sports, 

premier leagues and social development in developed nations. 
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This section presents a brief literature review of important 

subjects.    

        Sports development and involvement of youth is a vehicle 

for social development and helps to improve socially deprived 

youth, to reduce juvenile crime and promote health and well-

being. The United Nations has recognized the impact of sports as 

a means for people to reach their true potential and to reach 

personal and community objectives [14]. Professional league 

sports such as football help to develop the overall sports 

involvement of children and school students in nations such as 

UK, Germany, France and Japan. In these nations, professional 

league clubs often take up social development as a part of the 

corporate social responsibility [15].  

        In the developing world, women look at sports as a method 

to converge their interest for growth, in creating safe places and 

building social assets for young women. Sports are a tool in 

community regeneration, social inclusion and reconstruction 

efforts in conflict situations. Poor regions of Kenya, Egypt and 

Nairobi have shown this progress. The involvement of 

international agencies and NGO activities tend to help girls from 

conservative backgrounds to take up sports since sports now 

acquire a legitimacy and social acceptance that was not present 

before [16]. Ratten and Ratten [17] have discussed how 

international marketing principles can be used to market sports 

events. Sports at the local levels are linked to CSR, tourism, 

entrepreneurship and this is an optimum area that needs to be 

further examined when the success of IPL has to be replicated in 

other sports. McDonald [18] presents details of a research in 

Australia on a study of 3700 season ticket holders of football 

games. The research shows that interest in overseas football 

league games had an important role in the successful 

development of local Australian soccer league. 

        Madichie [19] has researched the manner in which Premier 

English Soccer sees globalization with a number of foreign 

players and even foreign owners of clubs accepted by English 

fans. Obviously, good and skilled football players and huge 

investments, made fans ignore the foreign origins of the players. 

Even IPL games of India show this pattern where foreign players 

of a franchise are cheered when they score against star Indian 

players of another franchise. Obviously, club allegiance for the 

fans becomes more important than national patriotism [20]. 

        Coates and Humphreys [21] however do not agree that 

professional league games help a community or a city to increase 

revenue. Their argument is that the huge expenditure incurred in 

construction of stadiums and other infrastructure offset any gains 

made by the community in renting out the stadium and other 

facilities to other event managers.  

 

        Issue 2: How can the IPL success be used to make other 

sports grow in India and other developing nations? 

 

        Issue 3: Is funding the only problem and solution or do 

other factors such as motivation and recognition encourage 

people to take up sports other than popular games? 

 

Research Question and Objectives 

        The research question proposed is “How sustainable is the 

strategy of the Indian Premier League - IPL? What the 10 key 

issues that impact the IPL Strategy"? Objectives of the case study 

are  

 To evaluate the IPL sports success and asses viability of 

the event  

 To analyze the financial, commercial and the business 

models used for IPL 

 To study various controversies and problems that have 

beset the event and to inspect the sustainability of the 

event 

 

Proposed Methodology 

        This section explains the methodology proposed for the case 

study. The case study approach with secondary data gathering is 

used [22]. Descriptive research tries to describe the situation, 

issues and problems and attempts to identify the main issues by 

analyzing the data. Exploratory research is used when not much 

is known about the subject. The proposed research on IPL would 

be the first of its kind. Case study approach finds use when the 

research is restricted to a specific organization or event. As seen 

from the previous sections, the research involves describing and 

analyzing the research data [23]. While IPL is a success, previous 

attempts to research the event from the perspective of the public 

sector are not available. The case study approach is used since 

the study is restricted to the specific sporting event of IPL and 

not BCCI activities in general or the sports sector in India. 

Secondary data gathering methods find use since the author of 

this paper cannot contact IPL organizers and BCCI mainly 

because these are government sector bodies and the clearances, 

permissions needed would take a lot of time. Some of the 

information sources such as franchisee owners and top players 

are not approachable. The following data gathering methods will 

be used [24]. 

 Media reports of reputed publication houses will be 

accessed, reviewed and the contents analyzed and 

interpreted for the case study 

 Reliable websites of public sector bodies such as IPL, 

BCCI and the Ministry of Sports will be accessed 

 Peer reviewed journals such as ProQuest and Emerald 

will be accessed to obtain articles related to premier 

league sports events and other such events 

 

II. ANALYSIS OF IPL STRATEGY 

        This chapter raises some important issues related to IPL. 

The event runs for about a month and half and the logistics of 

running the operations are complex. The event attracts huge 

advertisement money, the players given a star status and the 

game has its share of beautiful cheerleaders, celebrities, movie 

stars and controversies. This section discusses these topics. 

 

Work flow and Event 

        Franchises and players form the core components of the IPL 

matches. While franchises buy teams and manage them, players 

play in the matches. Rest of the entities and stakeholders such as 

IPL management BCCI, crowds, and advertisers are supporters. 

For 2013, there were eight franchises as three from previous 

seasons faced termination. Franchises are selected as per certain 

norms and appointed after they pay franchisee fees to IPL. Each 
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franchise can bid for 33 players for a season including a 

maximum four foreign players [25].  

        An auction allows franchises to bid for individual players 

screened and selected by the BCCI and listed for the auction. 

Each team plays on a round robin basis with each team playing 

8-10 matches. The winning team from each match accumulates 

points and after the round robin matches are over, four teams 

with the highest score play for the knock out semi finals and 

finals matches. The first three teams have guaranteed prize 

money while others do not get any prize money. Individual 

players are purchased at high price in the auction and players 

earn up to 8 Million INR or more per season of about one and 

half months, depending on their ranking. The business model and 

the revenue generation depend mainly on advertisements and 

sponsors. Advertisement revenue depends on TVR ratings, 

viewership and the global interest in the game [26], [27], [28]. 

Please refer to the following figure that indicates the workflow. 

 

 

 
 

 

Workflow of IPL 

 

The IPL Business Model  

        The model is both profit and entertainment driven. Profit 

comes from the audience who watch the matches on TV and in 

stadiums. A number of entities and process are involved in the 

business model. These include players, teams and franchises, 

infrastructure, the actual game play, models and cheer leaders, 

revenue flows and games allocation. Unique selling points - USP 

indicate the main points that have made the game popular. As 

seen in section 1.4, a number of cricket tournaments are played 

in India, however, IPL games have consistently gained very high 

response and tickets are 'sold out' in a few minutes of the 

counters opening. There is also the element of glamour with top 

Indian movie actors and business leaders being franchisee 

holders. The presence of cheerleaders from West also adds to the 

glamour. The game is very fast and keeps the audience 

entertained. Hence, the business model is a combination of 

glamour + beautiful girls + fast game [29]. Following figure 

illustrates the business model. 
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IPL Business Model 

 

Issue 4: How sustainable is the model of IPL and what happens 

when TVR ratings come down? 

 

Revenue Model 

        IPL has two revenue streams and these are central and de-

central streams. In the central systems, sponsorships, franchises 

and broadcasting arrangements provide revenue. For 2012, the 

IPL title was bought by Pepsi for 400 Crores INR while other 

sponsors such as Vodafone, Yes bank, Star Plus became the 

sponsors. McDowell's became the Umpire Sponsor while Sony 

Max, Sony Six and Times Internet purchased the broadcasting 

rights. The exact amount paid is not clear and while the estimated 

amount paid is large, some key sponsors such as DLF, the title 

sponsors for earlier games and Hero MotoCorp have withdrawn. 

In any case, until 2017, the IPL body would keep 40% of the 

central revenue stream. The balance 54% is shared among 

franchises while 5% is given as prize money. In the de-central 

stream, franchisee owners sell ad space on team uniforms and 

other ad material, TV displays to other firms. In 2012, Aircel, 

one of the leading mobile phone service provider paid 85 Crores 

INR to Chennai Super Kings for a three years deal. Delhi Dare 

Devils has Muthoot Group as the main sponsor while Mumbai 

Indians had Hero Honda for three years. Please refer to the 

following figure that illustrates the revenue model. 
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IPL Revenue Model 

 

Viability of the revenue model 

        The revenue model is robust enough but in the end, 

franchises must make profits since they have invested a lot of 

money. Sunrisers Hyderabad, that made a debut in IPL in 2013 

has forecast a loss of 30 Crore INR. The franchise is owned by 

Sun TV Network and it paid 425 Crore INR for five seasons at 

85 Crore INR/ season to BCCI. In addition, players wages added 

40 Crores INR/ season giving a total cost of 125 Crore INR/ 

season. The breakeven cost per season of about 40 days and 

achieving profits with such a challenging schedule is therefore 

very challenging. Other franchises such as Royal Challengers 

Bangalore, Delhi Daredevils, Kings XI Punjab and Mumbai 

Indians have faced losses right from the first IPL matches. 

Problem is that with the small window of about 40 days playing 

makes it difficult to spread costs over a longer time [30].  

        Some owners such as GMR, Sun TV, Ambani, India 

Cements Ltd. and others are big business houses with a very 

large turnover and an expense of about 125 Crores can be 

absorbed. However, the fact remains that franchises are not 

making profits. Kolkata Knight Riders showed a profit of 10.42 

Crores INR for the 2011-2012 seasons. Rajasthan Royals also 

reported a profit of 5.72 Crores INT for 2011-2012 [31]. These 

franchises do not publish their financial statements and hence it 

is difficult to assess these claims of loss or profit. 

 

        Issue 5: How much profits have the franchises and sponsors 

made? Can the revenue model be applied by the sports Ministry 

to develop other sports? 

 

Franchises and their operation  

        The IPL franchise is entertainment, revenue and profit 

driven. The 2012 season had 10 franchises and owned by some 

of the leading Indian industries, movie stars, politicians and other 

celebrities. As an example, Reliance Industries owns the 

'Mumbai Indian' franchise. Shah Rukh Khan, the movie star of 

Indian Hindi films and owner of Kolkata Knight Riders 

Franchise participated from season 1 and he paid 75.09 million 

USD for 10 years. Rajasthan Royals paid 67 million USD for 10 

years or 6.7 million USD/ annum while Sahara India paid 370 

million USD for 10 years or 37 million USD per annum. These 
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amounts need to be paid to the Board of Cricket Council India on 

an annual basis as the franchise fees [32], [33].  

        The branding, glamour and advertisement along with 

publicity are integral components of the game. However, at the 

end of the season, the franchises have to show profits. Profits and 

revenues were supposed to come from TRP ratings, from 

advertiser’s fees and in small amounts from the gate collections. 

Franchise owners are industrialists, film stars, politicians and 

business houses who have their own glamour quotient. BCCI 

subsidizes the franchises and the IPL. Until the end of season 2, 

revenues from broadcast were paying the franchises. In Season 3, 

the then president of IPL Mr. Lalit Modi brought in a lot of 

advertisers and therefore, each of the eight franchises was paid 

67.5 Crores  INR. By bringing in new advertisers, such as 

YouTube, MRF, vRock, Colors, Karbonn and others, revenue 

was increased to 130 Crore INR per team. Obviously, owners 

that participated in the initial stages stand to make profit. Other 

deals done through merchandizing but these have not really 

produced any sizeable profits. The earlier team size was 8 and in 

2011 it increased to 10 and in 2012 it was reduced to 9. This 

means the advertising revenue and earnings are shared with more 

franchises. For 2013, the number of franchises ad teams playing 

remains uncertain with Pune Warriors dropping out [34]. 

Following figure gives the team logos of IPL 2013 participants. 

 

 

 
IPL 2013 Franchise names and logo 

 

        Issue 6: Is the franchisee model sustainable and do the 

teams make sufficient profits or give the franchise owners 

sufficient publicity? 

 

        Issue 7: The franchisee owners are business people who 

expect a return, either in the form of publicity or revenues. Can 

their interest in the franchise be sustained? 

 

Players Wages and performance  

        The sums offered in the auction for players for a season's 

play is high. When a ratio of player cost to the runs scored or the 

wicket he takes, we get some comparable ratios. The strike rate is 

the ratio of the runs a players scores to the ball faced. The Most 

Valuable Player Index helps to judge a player. As an example, 

Gautam Gambhir, captain of the franchise Kolkata Knight Riders 

was bought for 24,00,000 USD and he scored 590 runs with a 

strike rate of 143.6 and his MVPI was 688 and his PVI as the $ 

per run was 3488. On the other hand, Robin Uthappa was 

purchased for 21, 00,000 USD. He scored 405 runs with a strike 

rate of 118.1 and his MVPI rating was 453. These are Indian 

players and their performance needs to be compared with foreign 

players such as Steven Smith of Australia who scored 362 runs 

with a strike rate of 135.6, giving a MVPI of 454. The statistics 

for all the players show skewed results and it appears that players 

who purchased for a higher price performed badly while players 

who paid less performed much better [35]. The models and 

methods of assessing players need to be reconsidered and an 

examination of Sabermatics, used in pro Baseball player 

assessment should be examined [36], [37]. 

 

        Issue 8: Is the player rating method flawed or should 

Sabermatics be used for player rating? Or is cricket a game of 

chance? 
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Advertisers and sponsors  

        TV transmission rights and advertisements form the main 

revenue stream for the matches. Sony TV and the World Sports 

Group will pay the BCCI, 1 billion USD for a 10-year deal [38]. 

The Times Internet Limited, a part of the Times Group 

Publication has successfully won the global rights for Internet, 

radio, mobile rights, and TV rights in some territories at a cost of 

261.6 Crore INR for four years [39].   

Issue 9: Is the high spending by TV and media firms justified and 

are they getting sufficient exposure through their media spend? 

 

Controversies and Image of IPL  

        The image of IPL was until recently considered as very 

competitive and where the best players could show their worth. 

However, a number of serious controversies erupted. The 2013 

season saw spot match fixing scandals in which players 

Sreesanth, Ajit Chandila and Ankeet Chavan faced arrest and 

subsequently banned from cricket for life. A number of bookies, 

a part time movie actor Mr. Vindoo Dara Singh were arrested, 

and the total number of arrests went to 39. Worst of all, Mr. 

Meiyappan Gurunath, owner of Chennai Super Kings franchisee 

who is also the son-in-law of N. Srinivasan, the BCCI president 

was also arrested in betting and match fixing scandals [40].  

        In the 2011 season, a number of controversies erupted. 

Some of these are the spot fixing allegations where a few Indian 

cricketers’ were caught in a TV sting saying they were ready to 

accept bribes and throw the match [41]. A new franchise from 

Kochi in India called the Kochi Tuskers was terminated for 

nonpayment of franchisee fees [42]. In an embarrassing case, an 

Australian player, Luke Pomersbach was arrested when a US 

female national alleged that the player had tried to molest her in 

her hotel room. Adding more fuel to the controversy was the 

involvement of the son of Mr. Mallaya, owner of Royal 

Challengers franchise, Bangalore who sent a few unflattering 

tweets about the lady. The cases and issues were settled in an out 

of court settlement [43], [44]. 

 

        Issue 10: What impact will these scandals and controversies 

have on viewer’s perceptions? 

 

Summary 

        The above sections have highlighted 10 key issues that 

affect the viability of the game. Answers will help to determine 

the sustainability and viability of the series. The moot question 

that needs to be answered is if glamour, entertainment, big 

money, beautiful girls and other such noncore ‘accessories’ are 

needed to build a strong sports culture and sports development in 

India. 

 

III. DISCUSSIONS AND ANSWERING THE ISSUES 

        In the previous chapters, 10 issues were raised in the 

discussions. This chapter discusses and answers the questions. 

 

        1. Issue 1: What are the causes for the perceived brand 

attrition and devaluation of IPL and can the viewership be 

revived? 

        Response: As seen in section 1.3, IPL has seen a reduction 

in the brand valuation from a high of 4.13 billion USD in 2010 to 

2.92 billion USD in 2012. A number of reasons are attributed for 

this decrease. Since 2011, a number of scandals have hit the 

game and with charges of spot fixing coming up, the game seems 

to have lost some legitimacy and authenticity. If a batsman hits a 

six, then viewers feel that the bowler has taken money to give 

away runs. Intense infighting among the board members leading 

to the ouster of Mr. Modi and subsequent charging of Mr. 

Meyappan, owner of Chennai Super Kings' in betting scandal, 

the involvement of a huge betting syndicate has further eroded 

the games authenticity. Another factor is that there is too much 

cricket with almost 80 IPL matches, then international tours and 

this has caused viewers fatigue. 

 

        2. Issue 2: How can the IPL success be used to make other 

sports grow in India and other developing nations? 

        Response: The IPL has sufficient viewers interest. Other 

sports such as badminton, tennis, wrestling, volleyball, 

basketball, football must be developed with sufficient publicity 

on similar lines. Presence of international players, sufficient 

publicity and development of the sports at the grassroots level are 

important. All the other sports have limited followers and other 

than a small percentage, rest of Indians does not even know the 

names of leading players in the games. Badminton saw IPL style 

games but the events did not achieve much success due to lack of 

publicity. 

 

        3. Issue 3: Is funding the only problem and solution or do 

other factors such as motivation and recognition encourage 

people to take up sports other than popular games? 

        Response - Funding, support by local sports bodies, 

frequent tournaments supported by publicity help to bring 

viewers. Many sportsmen of other sports survive only on meager 

jobs in obscure government departments. Once their playing 

career is over, these players face a bleak future. If sufficient 

sports facilities were developed where the sportsmen can 

practice, given proper diet and assured of employment in the 

corporate world, in the police departments and the army, then 

other field games will have more takers. 

 

        4. Issue 4: How sustainable is the model of IPL and what 

happens when TVR ratings come down? 

        Response: The viewership and brand valuation has gone 

down and a few franchise owners have given up their franchises 

since they do not even recover costs. Interest in the game has 

reduced and the spate of scandals has further reduced the brand 

value. The very high value paid to the players is one cost factor 

and the high franchise fees are another factor that reduces the 

viability. When TV ratings come down, sponsors and advertisers 

withdraw and that removes a great funding source. All these 

factors raise uncertainty and the viability of the game and its 

sustainability is in doubt. It is up to franchisee owners to decide 

if it helps their corporate and personal brand to support a 

franchise. 

 

        5. Issue 5: How much profit has the franchises and sponsors 

made? Can the revenue model be applied by the sports Ministry 

to develop other sports? 

        Response: As seen in section 2.2.2, only a couple of 

franchises claim to have made some profits. Others are under 
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loss and the glamour, presence of movie stars, cheer girls and 

entertainers have not added to the revenues. The revenue model 

can certainly be applied for other sports provided a rationale 

amount of spending, costing and returns analysis is done. 

 

        6. Issue 6: Is the franchisee model sustainable and do the 

teams make sufficient profits or give the franchise owners 

sufficient publicity? 

        Response: The franchisee model is such that the early 

owners who participated from 2008 onwards pay fewer fees. 

Newcomers have to pay a high amount and this makes the 

franchisee model unsustainable. Owners hope to get sufficient 

publicity but findings, analysis of increase in sales due to the 

games is not possible since financial returns, and audit reports 

are not available. 

 

        7. Issue 7: The franchisee owners are business people who 

expect a return, either in the form of publicity or revenues. Can 

their interest in the franchise be sustained? 

        Response: Franchisee owners such as Sahar Parivar that 

owned Pune Warriors have given up their franchisee. While the 

reasons for abandoning the franchise are not clear, the fact that 

they are losing money and not getting sufficient returns indicates 

their frustration. While some of them would continue to support 

the game, the future remains uncertain. 

 

        8. Issue 8: Is the player rating method flawed or should 

Sabermatics be used for player rating? Or is cricket a game of 

chance?  

        Response: Players are rated as per the runs scores, wickets 

taken, number of runs given and so on. However, these are 

superficial metrics and for dropped catches, the bowler does not 

gain any points. Sabermatics needs to be refined and applied for 

the game so that players are rated effectively and accurately. A 

proper and professional understanding of this practice is needed. 

 

        9. Issue 9: Is the high spending by TV and media firms 

justified and are they getting sufficient exposure through their 

media spend? 

        Response: This is a difficult question to answer since 

Advertisers have not presented analysis of return on 

advertisements of IPL. While more sponsors come in, existing 

ones are dropping off. One of the reasons could be the less than 

anticipated returns. The constant churn of advertisers and 

reduction in ad fees indicates that advertisers are not gaining. 

 

        10. Issue 10: What impact will these controversies have on 

viewer’s perceptions? 

        Response: Charges of match fixing, corruption and sleaze, 

presence of betting syndicates and the mafia undermine the spirit 

of the game. Unless these are curbed strongly, the event will lose 

its sheen and eventually close down. 

 

IV. CONCLUSIONS AND RECOMMENDATIONS 

        This chapter presents important conclusions that can be 

drawn from the case study analysis. Recommendations to 

improve the game are also given. 

 

 

 

Conclusions 

        The IPL has achieved a very huge amount of success in just 

six seasons. However, as statistics indicate, the game is losing its 

popularity. Over exposure of cricket, decreasing TV audience, 

decrease in TV sponsorship fees and reduced ads point to the 

waning interest. A number of reasons are attributed to this 

decrease and some of them are scandals such as spot match 

fixing where a number of leading players and franchisee owners 

were caught, the presence of bookies who try to fix the matches, 

other scandals involving molestation, infighting among the BCCI 

management and other scandals. Such incidents are few but they 

have managed to erode on the credibility of the IPL tournament.  

        The revenue model indicates that a large amount of money 

is involved in player's wages, fees that franchises pay to BCCI 

and other expenses. Revenue generation is mainly from 

advertisements and sponsors and these people are interested as 

long as there is an assured audience for TV so that they get 

sufficient exposure. With TV viewership reducing and audience 

interest waning, the revenue model is under pressure. Franchises 

have not made any profits and operate under loss since they pay 

franchise fees to the BCCI, pay for players wages and take care 

of other expenses. The prize money for winning teams is still 

inadequate to compensate for the losses.  

        With this analysis, IPL event is not sustainable. Important 

stakeholders such as franchises and advertisers/ sponsors are 

making losses. With very high costs, the IPL model seems to be 

non-sustainable. There is a great danger that after a few more 

seasons, the game will lose its viability and attraction and the 

event may have to close down or it will have to change its 

present format of high cost structures. 

 

Recommendations 

        Considering the above challenges and issues, the following 

recommendations are made to make the IPL event viable, . 

 BCCI should institute an expert body of finance experts 

and accountants to analyze various cost structures make 

predictions about revenue generation and then place a 

cap on the franchisee fees and wages paid to players. 

 The intention of this analysis is not to take away the 

glamour but to keep the game viable and ensure that it 

continues 

 It is possible that wages will be reduced drastically and 

foreign players who are attracted by the high fees may 

choose to drop out 

 Once a rational and acceptable fees structure is created 

then one can design the game formats, number of 

matches to be played and so on.  

 Another recommendation is to play the game every two 

years, as this will revive flagging interest. 

   

        Regarding developing of other sports, some 

recommendations follow. Please refer to the below suggestions. 

 Field athletics and sports in non-cricket areas need 

development from the primary school level. This requires 

sufficient funds, dedicated government interest and a will 

to abstain from corruption and infighting. 
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 Resources such as food, exercise, sufficient grace marks 

in exams if a promising athlete fails in his academic 

exams need focus. 

 More important, there should be assurance that athletes 

qualifying for certain district level games would be given 

jobs in the police, government or the army and absorbed 

in the corporate world 

 IPL style of playing can be introduced with sufficient 

publicity and advertisement 

 

Research Limitations 

        The paper used the secondary research method with a 

review of documents and reliable websites available in the public 

domain. Company financial documents of franchises and 

advertising agencies were not available for research. 

 

Suggestions for further studies 

        It is suggested that another study using primary research 

with interviews and surveys should be used. Survey of franchisee 

owners and BCCI officials and key IPL players must be carried 

out along with a survey of TV and stadium audience of the 

games. 
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    Abstract- There are numerous herbs growing in India, some are cultivated and others are growing wild, among these herbs is well 

known name Garlic (Allium sativum L.) which is cultivated and consumed almost across the globe. People use Garlic as a spice / 

pickles. 

Garlic contains medicinally active compounds like Alliin/Allicin, Di-allyl Disulfide, 2-vinyl-4H-1, 3-dithiin, Ajoene.  

Alliin /Allicin is cholesterol lowering and antihypertensive (Ref. see Sukhdev, 1997, Sculz et al, 1998 and Hung, 1999).  

Alliin is an amino acid, in presence of enzyme Alliinase, Alliin converted into Allicin and it has produce characteristic smell of garlic. 
Various samples of Garlic (varieties) collected from various locations (Climatic Condition) and Alliin estimated. 

 

    Index Terms- Garlic (Allium sativum L.) Alliin, Allicin 

I. INTRODUCTION 

he Garlic (Allium sativum L.) is an erect herb of Alliaceae family, 30 to 60 cm tall bulb is on disc like stem, consisting of 

multiple cloves covered with common dry membrane. Each clove consists of a protective cylindrical sheath and small central 

bud. Leaf blade is linear, flat, and solid, 1 to 2.5 cm wide and 30 to 60 cm long, having an acute apex. Leaf sheaths form a pseudo 

stem, having smooth scup, round solid coiled at first, subtended by membranous, long beaked spath splitting on one side and 

remaining attached to umbel. Flower mostly variable in number and some time absent: they seldom open and may wither in bud. 

Seeds are seldom – if ever produced. Herbal medicine is most ancient form of healthcare especially in India and china, where people 

known to use plants in systematic healthcare since long ago. Herbal medicine is safe, cheaper, and effective source of drug than 

allopathic medicine, as no side effects are generally observed. Global scenario is changing for herbal drugs; hence herbal medicine has 

been virtually rediscovered in recent years. The renewed interest in herbal drug is likely to continue the global south because of  

increasing population and better affordability, and in the north because of paradigm shift in attitude  towards “ Alternative or 

complementary” medicine. Fresh market demands have not only brought in newer opportunities for herbal drug manufacturing 

Industry, but are also posing threats to the Phyto-resources, especially in the developing economics. Together with it the ancient 

knowledge system of traditional practitioners need to be protected. (Ref. Herbal medicinal plants). 

There is therefore strong and urgent need to alter route for production of Medicinal compound i.e. Alliin/Allicin produced in the 

important endogenous medicinal plants.  

The purpose of identification of high Alliin/Allicin producing varieties of garlic – various varieties of Garlic samples collected from 

several locations like local Subzi Mandies and others government authorized seeds shops. Alliin Estimated and Planted in same agro-

climatic condition for further study. 

II. MATERIAL AND METHODS 

 

A. Collection of different Varieties of Garlic (Allium sativum L.)  
Different varieties of Garlic were collected from different regions of the country along the states of Haryana, Himachal 

Pradesh and Uttarakhand. 

 

B. Estimation and Quantification of Alliin- 
The active secondary metabolite (Alliin/Allicin) was estimated and Quantified chemically by using nitrite titration method. 

Reference: USP 29 <451> Nitrite Titration and analytical results summarized in Table -1. 

 

C. Cultivation of Garlic in pots/field conditions 

T 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      229 

ISSN 2250-3153  

www.ijsrp.org 

The viable seeds of selected Variety were cultivated in small pots /field and various treatments were given in random block 

design within similar agro-climatic condition and treatment for all block varieties for further study. 

 

III. RESULTS 
 

Thus different varieties of Allium sativum L. (Garlic) were collected from different climatic conditions and were cultivated in 

different pots. Alliin from different varieties was quantified. 

 

 

 

 

 

 

 

 

 

 

 Table 1: Content of Alliin in different varieties of Garlic 

 

 

 

IV. DISCUSSION 
 

Content of Alliin varies in different varieties of Garlic in      which 

have collected from different agro- climatic conditions. 

Highest Alliin content was found in Agrifood-I Garlic and the 

minimum Alliin containing garlic is Agrifood Parvati Garlic. 

 

V. CONCLUSION 
 

From the obtained results we can conclude that Content of Alliin 

varies in different varieties of Garlic grown in different climatic conditions. 
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Variety  Content of Alliin (%) 

Agrifood-I ( Seed shop 

Pinjore) 

0.24 

Sabji Mandi Kalka  0.096 

Yamuna Hard Neck  sabji 

mandi Pinjore 

0.055 

Kumaoni Garlic(Nainital) 0.085 

Agrifood Parvati sabji mandi 

Kalka 

0.046 

Elephant Garlic sabji mandi 

Kalka 

0.14 

Pahari White Hard neck Sabji 

mandi Pinjore. 

0.053 
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    Abstract- Breast is the second commonest site involved by 

cancer in Indian women. It is the commonest cause of death in 

many developed countries in middle aged women and is 

becoming frequent in developing countries. Breast cancer is 

probably the most feared cancer in women because of its 

frequency and its psychological impact. Psychological trauma 

has lessened in recent years because of earlier diagnosis, more 

treatment options, the greater availability of reconstruction and 

rehabilitation programs including psychological counseling. The 

present study is the study of the risk factors (modifiable and non 

modifiable) in a rural population in south India  
 

    Index Terms- Breast cancer, risk factors and rural population. 

 

INTRODUCTION 

reast is the second commonest site involved by cancer in 

Indian women. It is the commonest cause of death in many 

developed countries in middle aged women and is becoming 

frequent in developing countries. Breast cancer cause 3,76,000 

deaths worldwide per year. About 9,00,000 women are 

diagnosed every year with the disease, more than half of it 

occurring in the industrialized countries.
1 

Historical aspects of breast tumours were suggested by 

many authors in the literature. Of which, Ebers Papyrus Egypt in 

1600 BC is the famous person who first diagnosed breast 

tumours. He suggested treatments that included heat 

cauterization with "fire drill," and excision by knife. Hippocrates 

(460-377 B.C.) made references to breast cancer, providing 

detailed descriptions of its effects. Leonides of Alexandria in 1st 

century, he used extensive cauterization, along with a knife, in 

amputating breast.
2 

International variation in both incidence and mortality is 

one of the striking features of breast cancer; rates are high in 

USA, Scotland, Australia, Canada and certain parts of Western 

Europe and very low in Japan, India and some areas of Africa.
3 

 Breast cancer is probably the most feared cancer in 

women because of its frequency and its psychological impact. It 

effects the perception of sexuality and self image to a degree far 

greater than any other cancer. Psychological trauma has lessened 

in recent years because of earlier diagnosis, more treatment 

options, greater availability of reconstruction and rehabilitation 

programs including psychological counseling.
1 

Numerous clinical studies have demonstrated statistical 

relationship with certain risk factors.  

Hence, the present study focuses on the overall incidence of 

carcinoma breast in patients aged above 35 years reported with a 

lump in the breast, risk factors involved and to analyze the native 

policy of the treatment. 
 

 

 

MATERIAL AND METHODS 

 

The present study was conducted at Kamineni Institute of 

Medical Sciences & Hospital, Narketpally. 

 

 (a)Type of study: Retrospective case control study  

 

 (b)Inclusion Criteria: All female patients above 35 yrs of age 

reporting with lump in the breast. 

 

The study comprised of 50 patients with a lump in the breast and 

50 controls. A detailed history, physical, general and local 

examination, routine hematological and cytohistopathological 

examination was done to all 50 patients with the complaint of 

lump in the breast. Patients above 35 years with no personal or 

family history of breast disease and from similar socio economic 

status were taken as controls after they were subjected to general, 

physical and local examination. Cases were compared with 

controls and results and observations were tabulated statistically 

using odds ratio. 

 

 

RESULTS AND OBSERVATION 

 

Following are the results that are observed under the following 

headings: 

1. Incidence. 

2. Age distribution. 

3. Age at menarche. 

4. Age at menopause. 

5. Parity status. 

6. Breast feeding. 

7. Oral contraceptive pills. 

8. Hormone replacement therapy. 

9. Obesity. 

10. Benign breast disease. 

11. Family history 

12. Staging. 

13. Treatment. 

14. Pathology. 

 

INCIDENCE: 

 In the present study women above 35 yrs with lump in 

the breast were examined clinically & cytopathologically. As 

B 
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shown in TABLE- 1, of the 50 cases, 23 (46%) women were 

found to have benign lumps, 27 (54%) women had malignant 

lumps. The percentage of malignant lumps was observed to be 

higher than the benign lumps. 

 

 

 

 

AGE DISTRIBUTION: 

The age wise distribution of carcinoma breast as shown 

in TABLE -2 shows highest incidence of 29.62 % between the 

age group of 46-50yrs ,this followed by age group of less than 

35yrs showing 22.22%,between the age group of 56-60 yrs 

18.51% of cases were observed. Beyond 60 yrs the percentage 

has decreased. Age greater than 65 yrs showed 3.70 % of cases. 

 

AGE AT MENARCHE: 

As shown in TABLE – 3, early menarche at less than or 

equal to 11 yrs was observed in 70.37% of patients. Age between 

12-14 yrs was seen in 18.51 % of patients. Late menarche was 

seen in 11.11 % of patients.  

 

AGE AT MENOPAUSE: 

Age at menopause as shown in TABLE -4 showed 

menopause beyond 55yrs in 60% of patients, followed by 25% in 

age group between 50 – 55 yrs. Women attaining menopause 

between 40- 44 yrs were 18.75 %. Women less than 40 yrs were 

only 1 (6.25%) 

 

PARITY STATUS: 

As shown in TABLE -5 of the 27 cases with malignant 

lump, 6 women were nulliparous , in this 4 women were married 

nulliparous and 2 were unmarried women. 21 women were 

multiparous. 

 

AGE AT FIRST PREGNANCY: 

In the present study as shown in TABLE -6 , 71.42 % of 

women had their first pregnancy below 20 yrs of age , 19.04 % 

had between 20-24yrs .Late age at first pregnancy at or beyond 

30 yrs was observed in  9.54% of women .  

 

BREAST FEEDING: 

As shown in TABLE -7 in the present study of 27 cases 

21(77.78 %) of women had breast fed their children for a 

duration of one and half to two years for each child. 6 

women(22.22%) had not breast fed, all these 6 women were 

nulliparous females in this study group. 

 

ORAL CONTRACEPTIVE PILLS: 

As shown in TABLE -8 only 7.40% of women had used 

Oral contraceptive pills, the duration of use in these women was 

less than one year and irregularly used.92.60 % of women had 

never used Oral contraceptive pills. 

 

HORMONE REPLACEMENT THERAPY: 

In this study as shown in TABLE – 9 only one woman 

had used hormone replacement following Hystectomy, the 

duration of use was for six months .The remaining 96.30 had no 

history of use of hormone replacement therapy 

 

OBESITY: 

In the present study as shown in TABLE – 10 Body 

mass index (BMI) greater than 25 Kg/cm2 was seen in 33.33% of 

women, BMI less than or equal to 25 kg/cm2 was seen in 66.67% 

of women .The obesity pattern was observed in relation to 

menopausal status as shown in TABLE –11, 77.77% women 

with BMI greater than 25 Kg/cm2 were postmenopausal and 

22.23% of women were pre menopausal. 

 

 

BENIGN BREAST DISEASE: 

In the present study as shown in TABLE -12, 88.88% of 

women had no history of  benign breast disease (BBD). 11.12% 

of women gave history of BBD suggestive of Fibroadenosis. The 

patients had no cytohistological report suggestive of this.  

 

 

FAMILY HISTORY: 

In the present study no women had family history of 

breast cancer, as shown in the TABLE -13, the percentage of 

women with no family history are 100% 

 

 

STAGING: 

The clinical stage of presentation as per TNM stage 

grouping is shown in TABLE -14 .44.44% of patients are in 

stage IIB of TNM staging at diagnosis, 25.92% are in stage IIIB. 

Stage IIA & III A is 14.81 % each. No cases were recorded with 

stage IIIC or stage IV of TNM staging 

 

 

TREATMENT: 

As shown in TABLE -15 all the patients with breast 

cancer underwent Modified radical mastectomy. All the 27 

patients received tamoxifen post operatively irrespective of 

ER/PR status. Four patients with stage IIA disease did not 

receive radiation therapy. The remaining 23 patients received 

radiation therapy post operatively. Four patients were found to be 

ER/PR negative received chemotherapy in addition to hormonal 

and radiotherapy. The regimen used for chemotherapy was CMF 

regimen. 

 

 

HISTOPATHOLOGY: 

In the present study the histopathological examination 

of all breast carcinoma showed pathologically the tumour to be 

of Ductal cell type as shown in TABLE -16. 

 

 

TABLE 1 

INCIDENCE OF BREAST LUMP IN WOMEN OVER 

35YRS (N = 50) 

 

Type Number of patient’s n (%) 

Benign 23 (46) 

Malignant 27 (54) 

Total 50 
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TABLE 2 

AGE WISE DISTRIBUTION OF CARCINOMA BREAST 

(N = 27) 

 

Age group Number of patient’s 

n(%) 

< 45 yrs 6 (22.22) 

46-50 yrs 8 (29.62) 

51-55yrs 3 (11.11) 

56-60 yrs 5 (18.51) 

61-65yrs 4 (14.81) 

>65yrs 1 (3.70) 

 

 

TABLE 3 

AGE AT MENARCHE 

(N = 27) 

 

Age group Number of patient’s n 

(%) 

≤ 11yrs 19 (70.37) 

12-14yrs 5 (18.51) 

≥ 15yrs 3 (11.11) 

 

 

 

TABLE 4 

AGE AT MENOPAUSE 

(N = 16) 

 

Age group Number of patient’s n (%) 

<40 yrs                1 (6.25) 

40-44 yrs                3 (18.75) 

44-49 yrs                2 (12.50) 

50-54 yrs                4  (25.00) 

≥55 yrs 6  (60.00) 

 

TABLE 5 

PARITY STATUS 

(N = 27) 

 

Parity status Number of patient’s n (%) 

Nulliparous 6   (22.22) 

Multiparous 21 (77.78) 

 

 

 

 

 

TABLE 6 

AGE AT FIRST PREGNANCY 

(N= 21) 

 

Age group Number of patient’s n (%) 

<20yrs 15 (71.42) 

20-24yrs 4  (19.04) 

25-29yrs 0 

≥30yrs 2 (9.54) 

 

 

 

 

TABLE 7 

PATTERN OF BREAST FEEDING 

(N = 27) 

Feeding 

pattern 

Number of patient’s n (%) 

Not feed 6  (22.22) 

feed 21 (77.78) 

 

 

TABLE 8 

USE OF ORAL CONTRACEPTIVE PILLS (OC) 

(N= 27) 

OC PILLS Number of patient’s n (%) 

Used 2   (7.40) 

Not used 25 (92.60) 

Total 27 

 

 

TABLE 9 

USE OF HARMONE REPLACEMENT THERAPY (HRT) 

(N=27) 

HRT Number of patient’s n (%) 

Used 1 (3.70) 

Not used 26 (96.30) 

Total 27 

 

TABLE 10 

OBESITY 

(N = 27) 
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BMI of patient Number of patient’s 

BMI ≥25 Kg/cm2 9 (33.33) 

BMI <25 Kg/cm2 18 (66.67) 

 

 

TABLE 11 

OBESITY PATTERN & MENOPAUSAL STATUS 

(N = 9) 

Status of patient Number of 

patient’s n (%) 

Post menopausal obesity 7 (77.77) 

Pre menopausal obesity 2 (22.23) 

 

 

TABLE 12 

HISTORY OF PRIOR BENIGN BREAST DISEASE (BBD) 

(N=27) 

BBD Number of patient’s n 

(%) 

Without BBD 24 (88.88) 

With BBD 3   (11.12) 

 

 

 

TABLE 13 

FAMILY HISTORY 

(N = 27) 

Family history Number of patient’s n 

(%) 

Absent 27 ( 100.00) 

Present - 

Total 27 

 

 

 

TABLE 14
 

STAGE OF THE DISEASE AS PER AJCC STAGING
10 

(N = 27 ) 

Stage of the 

disease 

Number of patient’s n 

(%) 

Carcinoma in situ 0 

I 0 

IIA 4 (14.81) 

IIB 12 (44.44) 

IIIA 4 (14.81) 

IIIB 7 (25.92) 

IIIC 0 

IV 0 

 

 

 

 

TABLE 15 

TREATMENT GIVEN 

(N = 27 ) 

Mode of treatment Number of 

patient’s 

Neo Adjuvant 

Chemotherapy 

0 

Surgery + hormonal 27 

Surgical+ hormonal + 

radiotherapy 

23 

Surgery + Hormonal 

+Radiotherapy 

+chemotherapy 

4 

 

 

TABLE 16 

PATHOLOGICAL TYPE OF BREAST CANCER 

(N = 27) 

Histopathological 

type 

Number of patient’s n 

(%) 

Ductal carcinoma 27 (100.00) 

Lobular 

carcinoma 

- 

 

 

DISCUSSION 

 

AGE GROUP: 

In the present study as shown in TABLE – 17, 

maximum (29.62%) numbers of patients were in age group of 

46-50 yrs, 22.22% of patients were in the age group less than 40 

yrs, followed by 18.51%in age group of 56- 60 yrs. In a Study by 

A. Goel & North American Association by American cancer 

society showed similar age group with maximum number of 

cases. U.K breast cancer statistics showed 51-55yrs as the age 

group with maximum percentage of cases.
4, 5, 6 

 

AGE AT MENARCHE: 

The age at menarche was compared using statistical 

odds ratio,  the present study ( TABLE – 18)  showed odds ratio 

of 5.4 at age less than or equal to 11 yrs,12- 14yrs showed odds 

ratio 0.3.Age greater than 15 yrs showed odds ratio of 0.12. The 

present study showed five times the increased risk with early age 

at menarche. A Study by Mandana E & Chi –Ling Chen also 

showed similar results. However in comparison with other 
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studies the risk is higher in the present group probably because of 

other associated risk factors.
7, 8 

 

AGE AT MENOPAUSE: 

Age at menopause was compared using statistical odds 

ratio ,as shown in TABLE – 19, age less than 40 yrs showed 

odds ratio of 0.8,40 – 44yrs showed odds ratio of 1.26,age 

greater than 55yrs showed odds ratio of 2.21.Increased age at 

menopause showed 2 times the increased risk. A study by  Linda 

Titus also showed similar results.
9 

 

AGE AT FIRST PREGNANCY: 

Age at first pregnancy was compared using statistics 

odds ratio. In the present study as shown in TABLE – 20, for age 

less than 20 yrs, an odds ratio of 1.52, 20-24 yrs showed odds 

ratio of 1.60, age at first pregnancy greater than 30 yrs showed 

odds ratio of 4.82. Late age at first pregnancy showed 4 times the 

increased risk. The observations in this study are comparable to 

study by Mandana E.
7 

 

 

PARITY: 

Parity was compared using statistical odds ratio. As 

shown in TABLE- 21 nulliparous women showed four times the 

increased risk (OR 4.47) in comparison with parous women with 

odds ratio of 0.22. In comparison to studies by Chi –Ling Chen 

& Mandana E, the risk is comparatively greater, as these women 

have other associated risk factors.
7, 8 

 

 

BREAST FEEDING: 

Breast feeding pattern was compared using statistical 

odds ratio. As shown in TABLE – 22 women who did not breast 

fed were at four times the increased risk (OR 4.47) in comparison 

to women who breast fed with odds ratio 0.22.This is in 

accordance with the study done by Linda Titus Ernstoff, however 

in this study the calculated  risk is significantly higher as 6 out of 

21 cases were nulliparous females who did not breast fed.
9 

 

 

OBESITY: 

In the present study (TABLE -23) patient with BMI less 

than 21.5 Kg/cm2 had odds ratio of 0.3, BMI between 25.5-29.5 

Kg/cm2 showed odds ratio of 1.3, BMI greater than 29.25 

Kg/cm2 showed odds ratio of 1.4.  , the above results show 

women with BMI greater than 29.25 have 1.4 times the risk to 

that women with BMI 21.5 Kg/cm2 . The study by Linda Titus 

Ernstoff , Chi-Ling Chen showed similar result.
8, 9 

 

 

FAMILY HISTORY OF BREAST CANCER: 

In present study no patient had family history, as all the 

cases could be sporadic in the present population. 

 

 

OC PILLS & HORMONE REPLACEMENT THERAPY: 

In the present study patients were from rural 

background, with limited knowledge on use of OC pills & 

hormone replacement therapy, as only 3 cases recorded its use 

for very short duration & its association as a risk factor cannot be 

commented. 

 

Benign breast disease was excluded from this study 

after the confirming histopathologically where the aim of the 

present study was to compare between the malignancy and risk 

factors. 

  

 

 

STAGING AND TREATMENT: 

In the present study group, patients at the time of diagnosis 

showed II B (44.44%) of TNM and 25.92% of patients showed 

stage III B whereas II A and IIIA showed 14.81% respectively. 

All the patients were subjected to Modified Radical Mastectomy 

(MRM) with hormonal therapy. These patients were further 

referred for radiotherapy and chemotherapy to higher centers 

based on their pathological TNM staging. However, these 

patients could not be followed up. 

 

 

 

 

TABLE 17 

COMPARISON OF AGE GROUP 

 

Age 

group 

Present 

study 

American 

cancer 

society 

U.K 

breast 

cancer 

research 

A.Goel 

≤ 45 yrs 22.22% 3% 20% 10% 

46-50 yrs 29.62% 30% 25% 40% 

51-55yrs 11.11% 10% 32% 20% 

56-60 yrs 18.51% 23% 16% 15% 

61-65yrs 14.81% 20% 5% 10% 

>65yrs 3.70% 14% 2% 5% 

 

 

 

TABLE 18 

COMPARISION OF AGE AT MENARCHE IN  

ODDS RATIO (OR) 

 

Age 

group 

Present study OR Mandana 

E 

(OR) 

Chi-ling 

Chen 

(OR) Cases  

N=27 

Controls 

N=50 

≤11yrs 19 15 5.4 1.49 1.0 

12-

14yrs 

5 22 0.3 1.27 0.82 

≥ 

15yrs 

3 13 0.12 1.02 0.58 
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TABLE 19 

COMPARISION OF AGE AT MENOPAUSE IN 

 ODDS RATIO (OR) 

 

Age 

group 

Present study Linda 

Titus 

Ernfost 

(OR) 

Cases  

N=16 

Controls   

N= 26 

OR 

<40 yrs 1 2 0.8 1.00 

40-44 yrs 3 4 1.26 1.32 

45-49 yrs 2 2 1.71 1.60 

50-54 yrs 4 5 1.83 1.82 

≥ 55 yrs 6 10 2.21 2.01 

 

 

 

 

.TABLE 20 

COMPARISION OF AGE AT FIRST PREGNANCY IN 

ODDS RATIO (OR) 

 

Age 

group 

Present study Mandana 

E (OR) 

Chi-ling 

Chen 

(OR) 
Cases 

N=21 

Controls 

N=47 

OR 

<20yrs 15 32 1.52 1.00 0.86 

20-24yrs 4 6 1.60 1.02 0.75 

25-29yrs 0 8 - 1.49 0.91 

≥ 30yrs 2 1 4.82 2.47 0.99 

 

 

 

 

 

 

TABLE 21 

COMPARISION OF PARITY IN ODDS RATIO (OR) 

 

Group Present study Chi-ling 

Chen (OR) 

Mandana E 

(OR) Cases 

N=27 

Controls 

N=50 

OR 

Nulliparous 6 3 4.47 1.00 2.27 

Parous 21 47 0.22 0.83 1.00 

 

 

 

 

 

 

 

TABLE 22 

COMPARISION OF BREAST FEEDING PATTERN IN 

ODDS RATIO (OR) 
 

Feeding 

pattern 

Present study Linda titus 

Ernstoff 

(OR) 

Cases  

N=27 

Controls 

N=50 

OR 

Breast fed 21 3 0.22 0.87 

Not fed 6 47 4.47 1.00 

 

 

 

TABLE 23 

COMPARISION OF OBESITY IN ODDS RATIO (OR) 

 

BMI 

kg/cm2 

Present study Linda 

Titus 

Ernstoff 

(OR) 

Chi-Ling 

Chen 

(OR) 

Cases 

N=27 

Contro

ls 

N=50 

OR 

< 21.5  7 10 0.3 1.00 1.00 

21.5-25.4  12 19 1.02 1.07 1.16 

25.5-29.25  6 11 1.3 1.14 1.18 

>29.25  2 10 1.4 1.35 2.01 

 

 

 

 

 

SUMMARY 

In the present study of 50 cases of breast lump, 46% were benign 

lump, 54% were malignant lump. Age group showed 29.62 % 

women of 46-50 yrs. 70.37 % of cases showed early age at 

menarche as risk factor with an OR of 5.4, whereas 60% of cases 

showed late age at menopause as a risk factor (OR = 2.21). 

22.22% of cases showed Nulliparity as risk factor (OR = 

4.47)9.54 % of cases showed late age at pregnancy as risk factor 

(OR = 4.82) whereas 22.22 % of cases showed absent breast 

feeding as risk factor (OR = 4.47). 

33.37% of cases showed obesity increasing risk of   

carcinoma breast (OR = 1.35) and 44.44% of cases presented in 

stage IIB of TNM staging 

All cases were treated with a combination of both 

surgical & hormonal therapy, additional radiotherapy for 23 

cases & 4 cases received additional chemotherapy.  

 

 

 

CONCLUSION 

To conclude, the results of the present study focused on age 

group of 46- 50 yrs who showed increased risk for development 

of carcinoma breast. The risk factors that were evident from the 

present study were early menarche, delayed menopause, first 

pregnancy at later age. Apart from the above mentioned risk 

factors, Nulliparity & non breast feeding was also evident in the 

study. In addition, obesity also showed positive results as a risk 

factor. However, no conclusion could be drawn pertaining to 
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family history, use of oral contraceptive pills and hormone 

replacement therapy. 
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Abstract- Over the last three decades, eating habits/ pattern and 

physical activity levels of children have also changed. The 

changed social environments associated to the increased 

incidences of malnutrition obesity and possibly micronutrient 

deficiencies. The changed social environments associated to the 

increased incidences of malnutrition and possibly micronutrient 

deficiencies. In this backdrop, this research attempts has been 

made to study the nutritional and health status of the school girls 

belonging to different socio-economic groups Representative 

sample of one hundred and twenty school girls each belonging to 

low and middle income group, in the age group of Eleven to 

Fifteen years were selected by simple random sampling 

technique. Results revealed that, Low income group girls 

consumed fewer nutrients when compared with middle income 

group. Somatic statuses of the children indicating that, height of 

the children of 11-13 ages from both the groups were slightly 

higher than NCHS standards but decreased in older children 

showing the long term nutritional deficiency. The BMI remained 

almost constant despite a significant increase in terms of 

increment in height and weight over the age of 11-15 years. 

Morbidity status of respondents indicated that, Low income 

group girls showed the high percent of clinical symptoms than 

middle income group. It was observed that, low income group 

girls were more prone to infections and diseases than the middle 

income group girls. Thus, the findings of the study are indicative 

of the fact that the prime reason for nutrition and health status of 

present day school girls is quality and quantity of food. 

 

Index Terms- Diet survey, Anthropometric measurements, Body 

mass index, Clinial symtoms 

 

I. INTRODUCTION 

espite recent achievement in economic progress in India, 

the fruit of development has failed to secure a better 

nutritional status of children in the country. India presents a 

typical scenario of South-Asia, fitting the adage of 'Asian 

Enigma'; where progress in childhood malnutrition seems to have 

sunken into an apparent under nutrition trap, lagging far behind 

the other Asian countries characterized by similar levels of 

economic development. Nutritional needs of the 11- 15 years 

girls are higher because of the growth spurt, sexual maturation, 

changes in body composition, skeletal mineralization and 

changes in physical activity. Reports have revealed that 

anthropometry parameters and indices used for assessing the 

nutritional status of girls indicated that a large percentage of rural 

and urban poor girls have deficit in body weight. The nutrient 

intakes of these girls were also below the RDA.  

        In most of the developing countries, the intake of flesh 

foods, which are rich sources of readily available iron, zinc, and 

pre-formed vitamin A, is small because of socioeconomic, 

cultural, or religious constraints, instead staple diets are 

predominantly plant-based and therefore contain high levels of 

polyphenols, dietary fibre, oxalates and phytate, components 

known to inhibit the absorption of non-haem iron and zinc 

(Gibson et al. 2000). Green leafy vegetables are rich in 

carotenoids as well as iron, calcium, ascorbic acid, riboflavin, 

folic acid and appreciable amount of other minerals. Natural 

micronutrient rich foods can turn out to be a better strategy for 

remedying the micronutrient malnutrition as emphasized in the 

WHO. (WHO, 2001) 

        Hence, it becomes important to identify the needs and 

problems and to generate evidence for strategic intervention. 

Given the prevailing trends, nutritional and health status of older 

school children especially girls is expected to emerge as a 

problem, which needs to be assessed. The focus on children also 

needs to address the nutritional needs/ problems that are common 

to different socio economic groups. In this backdrop, this 

research attempts to shed light on the precisely nutritional and 

health status of the school girls belonging to different socio-

economic groups. 

 

II. RESEARCH ELABORATIONS  

        Representative sample of one hundred and twenty school 

girls each belonging to low and middle income group, in the age 

group of Eleven to Fifteen years were selected by simple random 

sampling technique. The samples were drawn from two types of 

schools from Bangalore city, i.e. one was Corporation School 

from Ganganagar, where low income group girls were randomly 

selected. Another being a University of Agricultural Sciences 

Campus School, private establishment with fee structure of Rs. 

500/month consisted of middle income group. Required sample 

was randomly selected from this school. The selection of the 

girls was based on the family income (family income was 

collected from school records) and age. Total Income less than 

Rs. 15000/ month are considered as low income and income 

between Rs. 15000- 30000 was considered as middle income.  

Thirty girls from each age group of both the categories were 

selected randomly thus comprising a total of Two hundred forty 

girls; one hundred twenty from each income group.    

D 
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        A detailed questionnaire schedule was developed to elicit 

information on background information, socioeconomic status, 

nutritional status, dietary status, clinical and health status.  

 

III. RESULTS  

        Eighty percent of the girls from middle income and 93.4 

percent from low income were found to be non-vegetarian by 

their food habit. Three meals a day pattern was the trend among 

respondents (85.83 and 86.7%) of the present study.  

        The mean energy and other nutrient intake of the 

respondents is presented in table 1 and 2. From the Table it could 

be seen that both groups were deficit in all the nutrients except 

energy and fat when compared to RDA. The difference between 

low and middle income group was not statistically significant. 

The inadequate intake of food had influence on the nutrient 

intake of both groups. 

        It is regretting to note that the intake of blood forming 

nutrients was found to be less than RDA in case of both low and 

middle income group respondents. Eventually this leads to 

anemia, since these age group girls are more prone to anemia due 

to their physiological demands. Anemia in turn has profound 

effect on their physical activity and work performance.  

        The pattern of mean percentage of energy contributed from 

carbohydrate, protein and fat was found to be in the ratio of 88: 

8: 10 in both low and middle income group. Nutrient density as 

proportion of energy was found to be low in girls from both the 

groups. the significant difference was observed for all the 

nutrients except for thiamine in low income and thiamine and 

riboflavin in middle income group when compared with RDA. 

But, it appeared no significant difference for all the nutrients 

when compared between the groups of control and experimental.        

Somatic status of the study group showed an increment with 

increasing years over the age gradient of 11-15 years in both the 

groups. The mean height of both groups differed significantly 

whereas other parameters such as weight, MUAC and triceps of 

11-13 years were not significant. But triceps measures of 13- 15 

years girls differed significantly between the two groups. The 

increment was significant for all the measurements between the 

two age groups i.e 11-13 and 13- 15 irrespective of income level.   

        The results of the classification of the girls by 

anthropometric measurements indices are presented in table 4. 

Body mass index (BMI) of the subjects revealed that equal 

percentage i.e 26.7 per cent of girls belonged to chronic energy 

deficiency with BMI less than 16. A small percentage of a low 

and middle income group were found moderately energy deficit. 

None of the subjects from both the group belonged to obese 

category. Twenty four and 26 per cent of low and middle income 

group belonged to normal BMI respectively. The difference 

between the grades of BMI was found to be statistically 

significant.    

        The results of the somatic status based on Broka`s Index 

(BI) and Lean Body Mass Index (LBMI) indicated that both low 

income and middle income respondents did not meet the normal 

values. According to Broka`s Index prevalence of under nutrition 

in the low and middle income girls was found to be 50 and 45.8 

per cent. 51.7 per cent respondents belonging to middle income 

group were found to be normal as against 46.7 per cent of their 

counterparts from low income group. The statistical results 

between the categories of the broka`s Index was found to be non 

significant. 

        According to classification based on Lean Body Mass Index 

(LBMI), higher percentage of lower income (75%) and middle 

income (74.2%) respondents were found to be in the category of 

chronic energy deficiency. The results were found to be 

statistically significant at one per cent level.  

        Age wise classification of the respondents based on 

anthropometric indices showed that girls belonged to under 

nutrition (55%) in 11-13 years was and 87 per cent  chronic 

energy deficiency in both the income groups. It is interesting to 

note that according to BI 3.3 percent from low income and 10 

percent from middle income belonged to overweight. But 

according to LBMI none of the respondents from both the groups 

belonged to obese category.  

        School children were observed for clinical symptoms for 

nutrient deficiency and health status in past 6 months. The results  

revealed that spongy bleeding was observed in 13.3 per cent of 

middle income and 10.0 per cent in girls of low income group. 

Dental caries was observed more among low income group (40.0 

%) than middle income group (36.6 %). The higher percentage of 

low income group girls had symptoms like fatigue (33.4 %), 

breathlessness (30.0 %) and giddiness (20.0 %) than middle 

income group. No one had pallor of skin in middle income group 

whereas, 3.4 per cent in low income group of children were 

found to have pallor of skin. Frequency of infections was 

observed more in middle income (46.7 %) as compared to low 

income group. Significant difference was observed for clinical 

symptoms between the groups studied. No one had dried scaly 

skin in low income group, while 20.0 per cent of children in 

middle income group had this problem. Some of the symptoms 

like angular stomatitis, cheilosis, red tongue and raw were also 

observed in small percentages in both the groups. 

        The health status of the girls was statistically significant 

when compared between the groups. Cold (46.6 and 40.0 %), 

cough (46.6 and 36.6 %), fever (56.6 and 53.4 %), constipation 

(16.6 and 13.3 %), diarrhoea (10.0 and 6.6 %), vomiting (16.6 

and 10.0), back ache (20.0 and 10.0), headache (53.3 and 33.4), 

pain in legs and arms (53.3 and 20.0), and tooth pain (23.3 and 

10.0). Percent of respiratory, digestive and other general aliments 

was high in low income when compared to middle income group. 

Both groups had similar percent of children having stomach 

ache, acidity, fatigue and eyestrain. No one had skin infection in 

middle income group whereas, 3.3 per cent of children had skin 

infection in low income group.  

 

IV. CONCLUSION 

        Thus, the findings of the study are indicative of the fact that 

the prime reason for nutrition and health status of present day 

school girls is quality and quantity of food. These conditions may 

be due to household food security, food availability, food 

choices, life style changes and lack of nutrition knowledge and 

Government initiative programmes. The hemoglobin status of the 

girls showing low intake of iron rich foods mainly green leafy 

vegetables. Hence, school girls can be motivated through 

nutrition education to adopt nutrition behaviors that improve 

their nutrition and promote healthy life style. Government should 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      240 

ISSN 2250-3153  

www.ijsrp.org 

take initiative to promote nutrition related activities in schools 

such as maintaining nutrition gardens in school premises.     
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Table 1: Mean nutrient intake of 11-13 years’ girls 

 

* Significant at 5% Level 

** Significant at 1% Level 

NS – Non Significant

Nutrients RDA▪ 

Low Income Middle Income ‘t’ value 

Between the 

Groups 
Mean SD % Adequacy ‘t’ value Mean SD % Adequacy ‘t’ value 

Protein (gm) 

 
57 50.93 2.39 89.4 13.89

**
 51.47 3.44 90.3 8.8

**
 0.70

 NS
 

Fat (gm) 

 
15 17.87 2.46 119.1 6.38

**
 17.57 3.09 117.1 4.55

**
 0.42

 NS
 

Energy (Kcal) 1970 2017 97.31 102.4 2.64
*
 2018 152.02 102 1.74

 NS
 0.04

 NS
 

Calcium (mg)  600 564.23 36.43 94.0 5.38
**

 570.6 40.48 95.1 3.97
**

 0.64
 NS

 

Iron (mg) 19 15.4 2.01 81.1 8.13
**

 14.83 2.80 78.1 9.81
**

 0.90
 NS

 

Carotene (µg) 2400 2171 216.4 90.5 5.68
**

 2193.5 210.95 91.4 4.95
**

 0.38
 NS

 

Ascorbic Acid (mg) 40 37.23 3.25 93.1 4.67
**

 38.4 4.62 96.0 1.87
 NS

 1.12
 NS

 

Thiamine (mg) 1 0.94 0.21 94.3   1.52
 NS

 0.95 0.21 95.0 1.27
 NS

 1.23
 NS

 

Riboflavin (mg) 1.2 1.04 0.16 87.0 5.32
**

 1.12 0.18 92.1 2.52
* 
 1.60

 NS
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Table 2: Mean nutrient intake of 13-15 years’ girls 

 

* Significant at 5% Level 

** Significant at 1% Level 

NS – Non Significat

Nutrients RDA▪ 

Middle Income Low Income  ‘t’ value 

Between 

the 

Groups 
Mean SD % Adequacy ‘t’ value Mean SD % Adequacy ‘t’ value 

Protein (gm) 65 
62.2 

 
3.01 95.7 5.09

**
 60.53 2.3 93.05 10.64

**
 2.41

*
 

Fat (gm) 15 
19.17 

 
3.64 127.8 6.59

**
 19.17 3.08 127.8 7.42

**
 - 

Energy (Kcal) 2460 2520 248.73 102.4 1.32
 NS

 2524 177.1 102.6 1.98
 NS

 0.07
 NS

 

Calcium (mg)  600 590.1 26.52 98.4 2.04
*
 575 27.13 95.8 5.05

**
 2.18

*
 

Iron (mg) 28 20.9 2.84 74.7 13.67
**

 20.53 2.66 73.3 15.29
**

 0.51
 NS

 

Carotene (µg) 2400 2270.7 209.55 94.6 3.38
**

 2233.3 253.9 95.05 3.59
**

 0.62
 NS

 

Ascorbic Acid (mg) 40 39.87 3.29 99.7 0.22
 NS

 37.13 3.76 92.82 4.17
**

 2.99
**

 

Thiamine (mg) 1 0.97 0.22 97.0 0.74
 NS

 0.96 0.21 96.30 0.96
 NS

 0.12
 NS

 

Riboflavin (mg) 1.2 1.1 0.19 91.7 2.86
**

 1.06 0.17 88.58 4.37
**

 0.78
 NS
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Table 3: Mean  SD Anthropometric Measurements of Girls 

by their Income Statu 

 

Anthropometric 

Measurements 

 

 

  Age 

(Years) 

Respondents  

 

 

  ‘t’ Value 

Low Income Middle Income 

N Mean SD N Mean SD 

 

 

Height (cm) 

 

 

11 -13 

 

60 

 

140.01 

 

6.45 

 

60 

 

145.32 

 

6.99 
 

4.32
**

 

 

13 - 15 

 

60 

 

152.12 

 

4.51 

 

60 

 

155.2 

 

5.25 
 

3.45
**

 

 

‘t’ Value 

  

                  11.9
**

 

 

             8.76
**

 

 

 

 

Weight  (kg) 

 

 

11 -13 

 

60 

 

35.62 

 

6.45 

 

60 

 

36.72 

 

6.16 
 

0.96
 NS

 

 

13 - 15 

 

60 

 

44.43 

 

6.65 

 

60 

 

46.62 

 

5.46 

 

1.97
 NS

 

 

‘t’ Value 

   

 7.37
**

 

  

9.32
**

 

 

 

 

MUAC (cm) 

 

 

11 -13 

 

60 

 

17.48 

 

5.05 

 

60 

 

16.4 

 

3.4 
 

1.38
 NS

 

 

13 - 15 

 

60 

 

20.37 

 

3.70 

 

60 

 

18.53 

 

3.5 
 

2.79
**

 

 

‘t’ Value 

   

3.57
**

 

  

3.39
**

 

 

 

 

Triceps (mm) 

 

 

11 -13 

 

60 

 

8.93 
 

1.65 

 

60 

 

9.61 

 

2.60 

 

1.69
 NS

 

 

13 - 15 

 

60 

 

9.65 
 

1.64 

 

60 

 

10.5 

 

2.41 

 

2.44
*
 

 

‘t’ Value 

  

2.39
*
 

 

2.05
*
 

 

 

 

* Significant at 5% Level                                     

** Significant at 1% Level                              
 

 NS – Non Significant 

Table 4: Mean  SD Anthropometric Indices of Girls by 

their Income Status 

 

Anthropometric 

Measurements 

 

 Age 

(Years) 

Respondents 

Low Income Middle Income 

N Mean SD N Mean SD 

 

 

Body Mass Index 

(BMI) 

11+ 60 15.74 2,06 60 15.64 2.18 

12+ 60 18.04 2.17 60 18.16 2.57 

13+ 60 19.18 2.62 60 19.10 2.68 

14+ 60 19.34 3.12 60 19.09 3.50 

 

 

Broka’s Index 

      ( BI ) 

11+ 60 77.32 12.69 60 77.15 13.57 

12+ 60 83.17 11.03 60 82.87 12.30 

13+ 60 86.66 11.27 60 86.69 14.40 

14+ 60 84.52 15.43 60 83.81 17.95 

 

 

Lean Body Mass 

Index (LBMI) 

11+ 60 645.18 78.74 60 651.08 86.34 

12+ 60 557.09 61.04 60 560.73 73.70 

13+ 60 525.15 76.36 60 533.91 78.07 

14+ 60 519.80 71.05 60 542.12 108.51 

 

           Table 5:  Classification of Respondents by 

Anthropometric Indices 

Anthropometric Indices 

 

Respondents 
2
 

Value 
Low Income Middle Income Combined 

N % N % N % 

Body Mass Index (BMI) 

Severe CED [Grade III(<16.0) ] 32 26.7 32 26.7 64 26.7  

 

1.0
 NS

 

  

Moderate CED(16.0 – 17.0) 17 14.1 13 10.8 30 12.5 

Mild CED(17 – 18.5) 23 19.2 23 19.2 46 19.2 

Low Weight (18.5 – 20.0) 19 15.8 21 17.5 40 16.6 

Normal (20.0 – 25.0) 29 24.2 31 25.8 60 25.0 

Obese Grade I (25,0 – 30.0) 0 0.0 0 0.0 0 0.0 

Brokaʼs Index  (BI) 

Under Nutrition (< 80)  60 50.0 55 45.8 115 47.9  

0.98
 NS

 Normal ( 80 - 120) 56 46.7 62 51.7 118 49.2 

Over Weight (> 120) 4 3.3 3 2.5 7 2.9 

Lean Body Mass Index  (LBMI) 

 CED (> 500) 90 75.0 89 74.2 179 74.6  

10.65
** 

 Normal (300-500) 30 25.0 31 25.8 61 25.4 

Obese (< 500) 0 0.0 0 0.0 0 0.0 
 

 NS – Non Significant 

** Significant at 1% Level 

 

Table 6:  Classifications of Respondents by Age Group of 

Respondents 

 

 

Anthropometric Indices 

Respondents 

Low Income Middle Income 

Age Group (years) Age Group (years) 

11 – 13 

   (60) 

13 – 15 

   (60) 

11 – 13 

   (60) 

13 – 15 

   (60) 

N % N % N % N % 

Body Mass Index (BMI)  

Severe CED [Grade III(<16.0) ] 25 41.7 7 11.7 25 41.7 7 11.7 

Moderate CED(16.0 – 17.0) 7 11.7 10 16.7 8 13.3 5 8.2 

Mild CED(17 – 18.5) 14 23.2 9 15.0 11 18.3 12 20.0 

Low Weight (18.5 – 20.0) 7 11.7 11 18.2 8 13.3 13 21.7 

Normal (20.0 – 25.0) 7 11.7 22 36.7 8 13.3 22 36.7 

Obese Grade I (25.0 – 30.0) 0 0.0 1 1.7 0 0.0 1 1.7 

Brokaʼs Index  (BI)  

Under Nutrition (< 80)  34 56.7 26 43.4 33 55.0 22 36.7 

Normal ( 80 - 120) 24 40.0 32 53.3 25 41.7 37 61.6 

Over Weight (> 120) 2 3.3 2 3.3 11 18.3 1 1.7 
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Lean Body Mass Index  (LBMI)  

 CED (> 500) 53 88.3 37 61.7 52 86.7 37 61.7 

Normal (300-500) 7 11.7 23 38.3 8 13.3 23 38.3 

Obese (< 500) 0 0.0 0 0.0 0 0.0 0 0.0 

   

 

Table 7:  Morbidity Status of the Respondents 

 

Common ailments 

Respondents 


2 

Value Low Income Middle Income 

N % N % 

Cold 96 40.0 112 46.6 

222.13* 

Cough 88 36.6 112 46.6 

Fever 128 53.3 136 56.6 

Diarrhoea 24 10.0 16 6.6 

Vomiting 24 10.0 40 16.6 

Stomach ache 96 40.0 56 40.0 

Acidity 8 3.3 8 3.3 

Constipation 40 16.6 32 13.3 

Back ache 24 10.0 48 20.0 

Head ache 80 33.3 128 53.3 

Pain in legs and arms 48 20.0 128 53.3 

Fatigue 56 23.3 56 23.3 

Throat pain 5 16.6 5 16.6 

Tooth pain 3 10.0 7 23.3 

Eye strain 2 6.6 2 6.6 

Skin infection 1 3.3 0 0.0 

         *Significant at 1 percent level                            

Multiple Responses 

 

Table 8: Clinical symptoms of the Subjects 

 

Clinical examination 

Observed  


2 
value Low Income Middle Income 

N % N % 

Spongy bleeding 
24 10.0 16 13.3 

79.51* 

 

Dental caries 96 40.0 44 36.6 

Fatigue 80 33.3 24 20 

Pallor of skin 8 3.3 0 0.0 

Breathlessness 72 30 15 12.5 

Giddiness 48 20.0 12 10.0 

Frequent infections 112 46.6 40 33.33 

Dry and scaly skin 0 0.0 12 10.0 

Angular Stomatitis 11 4.58 9 3.75 

Tongue Red and Raw 8 3.33 12 5.0 

Cheilosis 2 0.83 1 0.42 

 

        *Significant at 1 percent level 

         Multiple Responses 
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Abstract- The problem of quality electrical energy provided to 

the users has arisen. This is due to the increasing presence in  

network of nonlinear loads.They constitute a harmonic pollution 

source of the network, which generate many disturbances, and 

disturb the optimal operation of electrical equipments. This work, 

proposed a solution to eliminate the harmonics introduced by the 

nonlinear loads. It presents the analysis and simulation using 

Matlab Simulink of a active power filter (APF) compensating the 

harmonics and reactive power created by nonlinear  loads in 

steady and in transients. The usefulness of the simulation 

approach to APF is demonstrated , have a better power quality 

insight using Matlab Simulink in order to develop new fuzzy 

logic controller based active power filter. 

 

Index Terms- Active Power Filters, Harmonics, Fuzzy Logic 

Controller, MATLAB 

 

I. INTRODUCTION 

odern electrical systems, due to wide spread of power 

conversion units and power electronics equipments, causes 

an increasing harmonics disturbance in the ac mains 

currents[1].Power Quality (PQ) is an important measure of an 

electrical power system. The term PQ means to maintain purely 

sinusoidal current wave form in phase with a purely sinusoidal 

voltage wave form[2].   

        The power generated at the generating station is purely 

sinusoidal in nature. The deteriorating quality of electric power is 

mainly because of current and voltage harmonics created by the 

power electronics based equipments such as adjustable-speed 

drives, electronic power supplies, battery chargers, electronic 

ballasts etc[3]. These nonlinear loads absorb non-sinusoidal 

currents and consume reactive power. Harmonic currents 

produced by non linear loads are injected back into power 

distribution systems through the point of common coupling[4]. 

The controller is the main part of the active power filter 

operation and has been a subject of many researches in recent 

years[5][6]. Conventional PI voltage and current controllers have 

been used to control the harmonic current and dc voltage by the 

shunt APF[7]. However, the conventional PI controller requires 

precise linear mathematical model of the system, which is 

difficult to obtain under parameter variations, nonlinearity, and 

load disturbances . Recently  fuzzy logic controllers have 

generated a great  interest in many applications. The advantages 

of fuzzy logic controllers are: robustness, no need to accurate 

mathematical model, can work with imprecise inputs, and can 

handle non-linearity[8].  

        This paper presents fuzzy logic control schemes for 

harmonic current and inverter dc voltage control to improve the 

performance of the shunt APF. The performance of fuzzy 

controller is evaluated through computer simulations under 

steady-state conditions. The obtained results showed that, the 

proposed active power filter controller have provided a 

sinusoidal supply current with low harmonic distortion and in 

phase with the line voltage.The fuzzy logic controller algorithm 

developed and implemented. 

 

II. FUZZY LOGIC CONTROLLER 

        Over the past few decades, the use of fuzzy set theory, or 

fuzzy logic, in control systems has gained widespread popularity, 

especially in Japan. In 1970s, Japanese scientists have been 

instrumental in transforming the theory of fuzzy logic into a 

technological realization[9]. Today, fuzzy logic-based control 

systems, or simply fuzzy logic controllers (FLCs), can be found 

in a growing number of products, from washing machines 

,speedboats, air conditioner, handheld auto focus cameras etc. 

The inference engine is the heart of a fuzzy controller and fuzzy 

rules  operation[10]. Its actual operation divided in three steps as 

shown in fig 1. 

 

i) Fuzzification – actual inputs are fuzzified and fuzzy 

inputs are obtained.  

ii)  Fuzzy processing – processing fuzzy inputs according 

to the rules set and producing fuzzy outputs. 

iii)   Defuzzification – producing a crisp real value for a 

fuzzy output. 

 

 

 

 

 

 

 

 

 

Fig.1 Operation of a Fuzzy Controller 

 

M 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      247 

ISSN 2250-3153  

www.ijsrp.org 

III. ACTIVE POWER FILTER 

        The block diagram of shunt active power filter shown in fig 

2. It is controlled to draw or supply a compensating current ic 

from or to the utility, so that it cancels current harmonics on the 

ac side. In this manner a shunt active power filter can be used to 

eliminate current harmonics and reactive power 

compensation[11]. 

                                         

 

   

Figure 2 Block diagram of Basic  Active  Power Filter 

 

        From figure 2 the instantaneous currents can be written as ; 

)()()( tititi cLs 
 ……………………..(1) 

        The source voltage is given by  

tVtv ms sin)( 
    ……………………..(2)     

 

        if a nonlinear load is applied, then the load current will have 

a fundamental component, and the harmonic components can be 

represented as; 
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Instantaneous load power can be given as  
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From equation (4) real (Fundamental) power is drawn by the load 

)(*)(cos*sin)( 1

2

1 titvtIVtp ssmf  
……(7)                                 

From equation (7) the source current supplied by the source, after 

compensation 

tItI
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s

f
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…..(8) 

        Also there are some switching losses in the PWM converter. 

Hence, the utility must supply a small overhead for the capacitor 

leaking and converter switching losses in addition to the real 

power of the load. 

 Hence, total peak current supplied by the source 

sLsmsp III 
………..(9)                                          

 

        If the active filter provides the total reactive and harmonic 

power then is (t) will be in phase with the utility voltage and pure 

sinusoidal. The active filter must provide the following 

compensation current as shown in equation(10).  

)()()( tititi sLc 
……….(10) 

        It is necessary to calculate is(t), the fundamental component 

of load current, as the reference current for the accurate and 

instantaneous compensation of reactive and harmonic power. 

                    

A. Estimation of Reference Source Current 

        The peak value of the reference current Isp can be estimated 

by controlling the dc side capacitor voltage. The ideal 

compensation requires the main current to be sinusoidal and in 

phase with the source voltage irrespective of the load current 

nature. The reference source currents after compensation can be 

given as  

),120sin(

),120sin(

,sin

*

*

*

o

spcb

o

spsb

spsa

tIi

tIi

tIi













 
 

        Where sLsp III  11 cos
 is the amplitude of the 

reference source current, while the phase angles can be obtained 

from the source voltages. Hence, the waveform and phases of the 

source currents are known only the magnitude of the source 

currents needs to be determined. 

 The peak value of the reference current has been estimated by 

regulating the dc side capacitor voltage of the PWM converter. 

This capacitor voltage is compared by a reference value and the 

error is processed in a PI controller. The output of the PI 

controller has been considered as amplitude of the reference 

source current, and this is  estimated by multiplying  peak value 

with the unit sine vectors in phase with the source voltage. 

 

 B. Role of Dc Filter 

        The dc side capacitor serves two main purposes (1) it 

maintains a steady state ripple free dc voltage and (2) it serves as 

an energy storage element to supply the real power difference 

between load and source during the transient period. In the 

steady state the real power supplied by the source should be 

equal to the real power demand of the load add a small power to 

compensate for the losses in the active filter. Thus dc capacitor 

voltage can be maintained at a reference value.  

        However, when the load condition changes, the real power 

balance between the source and the load will be disturbed. This 

real power difference is to be compensated for by the dc 

capacitor. This changes the dc capacitor voltage away from the 

reference voltage. In order to keep the satisfactory operation of 
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the active filter, the peak value of the reference current must be 

match with the real power drawn from the source. The charging 

or discharging  of the capacitor compensates the real power 

consumed by the load. If the dc capacitor voltage is recovered 

and attains the reference voltage, the real power supplied by the 

source is  equal  to  the load power. 

        The real reactive power injection may result in the ripple 

voltage of the dc capacitor. A low pass filter is generally used to 

filter these ripples which introduce a finite delay[11]. To avoid 

the use of this low pass filter the capacitor voltage is sampled at 

the zero crossing of the source voltage. A continuously changing 

reference current makes the compensation non instantaneous 

during transient. Hence this voltage is sampled at the zero 

crossing of any phase voltage. This makes the compensation 

instantaneous. Sampling only twice in a cycle as compared to six 

times in a cycle[12] give a little higher dc capacitor voltage rise 

or drip during transients, but the settling time is less.  

        In order to form the equation set, fundamental component is 

given reference output value and all other harmonics are equated 

to zero. In present simulation model, switching angles are 

evaluating for the 5
th

, 7
th

 and 11
th

 harmonics[13]. 

        The equation (11) derived for total harmonic distortation of 

the output voltage and current of an inverter is used in order to 

reduce the harmonics.  

 

100(
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2

1
2









 



n

na
a

THD

………(11) 

Where n = 6i ± 1(i = 1, 2, 3….) 

 

IV. MATLAB SIMULINK MODEL 

        The proposed algorithm has been simulated using 

MATLAB and its tools Sim Power System and Simulink. 

Simulation model for obtaining the three phase source voltage  

are  to be balanced and sinusoidal. A load with highly nonlinear 

characteristics is considered for the load compensation.  

 

 

 

 

 

 

 

 

 

 

Fig.3 Three phase supply with nonlinear loads 

 

 

 

 

 

 

 

 

fig.4  Model of nonlinear loads and shunt active power filter 

Using fuzzy logic controller 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5 MATLAB Simulink model of fuzzy logic controller 

 

 
 

fig. 6 the membership function of input and output 

 

V. SIMULATION RESULTS 

        The whole system is simulated in MATLAB. The system 

parameters selected for the simulation studies are given in 

TABLE 1. The three-phase source voltages are assumed to be 

balanced and sinusoidal. A load with highly nonlinear 

characteristics is considered for the load compensation[14]. 

             At the first stage, all IGBT devices are turned off so the 

DC-link is charged by the parallel diode, which is equivalent to 

three-phase bridge rectifier and then the second transient stage, 

the fuzzy controller is plunged 

into to control the DC link voltage to a rated value gradually 

without overshoot[15].   Case 1: with nonlinear load and Case 2: 

with fuzzy logic controller 

  

Table1. System Parameter 

 

 

 

 

  

 

 

 

 

        Fig 7,9. shows the source voltage and current curves before  

and after the APF is plunged into.  

        Fig 8,10. shows the THD of the nonlinear load before and   

after  the APF is plunged into. It can be seen that APF with fuzzy 

logic controller can compensate the harmonics, which makes the 

source current sinusoidal. 

System parameter values 

Supply voltage  230v 

Frequency  50Hz 

Source impedance 0.05Ω, 0.5mH 

Filter inductance 1.25mH 

Filter capacitance 21e-5F 

DC Voltage 400v 
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        In table 2 the rules of fuzzy logic controller are described 

which is used in fuzzy opration. 

 

 

 

 

 

 

 

 

 

  

Fig. 7 Three phase voltage and current waveform with non 

linear load 

 

 

 
 

Fig.8 THD analysis of three phase voltage                                             

waveform with nonlinear load 

 

Table2.Rules of fuzzy logic controller 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.9 Three phase voltages and current waveform   with 

shunt active power filter with connected fuzzy logic 

controller 

 

 
 

Fig.10 THD analysis of voltages with shunt active power filter 

using fuzzy logic controller 

 

        In Table 3 ,The Total Harmonics Distortion of non linear 

load before using Shunt  APF is about to 2.12 but after using 

shunt APF with fuzzy  logic is about to 1.25.  

 

Table3. Simulation Result 

 

 

 

 

 

 

 

VI. CONCLUSION 

        The paper presents the application of the fuzzy logic 

controller to control the compensating voltage. The Mamdani 

max-min approach is used for the fuzzy inference and the 

defuzzification method, respectively. The design of input and 

output membership for the fuzzy logic controller is very 

important for the system performance. The simulation results 

show that the fuzzy logic controller provides a good performance 

to control the compensating voltage of shunt active power filter. 

The %THD of the voltages at PCC point can be followed the 

IEEE Std. 519-1992.  

 

 

Rule 

no. 

INPUT OUTPUT 

1 (Error==NB)

&(CE==NB) 

(output1=NB)(Trip=Right)(1) 

2 (Error==NB)

&(CE==CZ) 

(output1=NB)(Trip=Right)(1) 

3 (Error==NB)

&(CE==PB) 

(output1=CZ)(Trip=Wrong)(1) 

4 (Error==CZ)

&(CE==NB) 

(output1=NB)(Trip=Right)(1) 

5 (Error==CZ)

&(CE==CZ) 

(output1=CZ)(Trip=Wrong)(1) 

6 (Error==CZ)

&(CE==PB) 

(output1=PB)(Trip=Right)(1) 

7 (Error==PB)

&(CE==NB) 

(output1=CZ)(Trip=Wrong)(1) 

8 (Error==PB)

&(CE==CZ) 

(output1=PB)(Trip=Right)(1) 

10 (Error==PB)

&(CE==PB) 

(output1=PB)(Trip=Right)(1) 

 %THD 

Before 

compensation 

2.12 

After 

compensation 

1.25 
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Abstract- The survey was undertaken during the period from 

October -2012 to September -2013 in the Vattakkayal, 

Sakthikulangara panchayath, Kollam district. The major 

objective of this study was to find out the Biodiversity status of 

fishes in Vattakkayal of Kollam district, South India. Fishes were 

collected from the study area  and the Meristic and 

Morphometric characters were measured and fishes were 

identified up to the species level, with the help of standard keys 

given by Day (1967),  Jayaram (1999), Talwar and Jhingran 

(1991). Conservation status of fishes from the Vattakkayal was 

assessed by following the CAMP and IUCN conservation status. 

The survey of the studied stretch of river resulted in recording of 

of 22 fish species  belonging to 10 orders and 17 families. IUCN 

(2011) and CAMP (1988) conservation status of each fish was 

listed. It was found that out of 22 species reported in the present 

study, 13.63 % are Vulnerable, 4.54 % are Endangered, 4.54 % 

are at Lower Risk And Near Threatened, 27.27 % are at Lower 

Risk and Least Concern,31.81% are Least Concern, 4.54% are 

Critically Endangered, Data Deficient for 4.54 % species and 9.0 

% are Not Evaluated as per IUCN Red list category (2011). As 

per CAMP (1998) evaluation status, 9.09 % species are Critically 

Endangered, 36.36 % are Vulnerable, 4.54 % are at Lower Risk 

And Near Threatened, 4.54 % are at Lower Risk,  9.09 % are 

data deficient 36.36 % are not evaluated. This is a pioneer study 

on the fish diversity of Vattakkayal,  a part of Ashtamudi lake 

and would help in adding some additional species to the previous 

diversity studies conducted on the diversity of fishes in the water 

bodies of Kollam district,South India. 

 

Index Terms- Ichthyofauna, Fish diversity, Vattakkayal, 

Biodiversity, Conservation status, IUCN, CAMP. 

 

I. INTRODUCTION 

ishes are the most dominant members of the lower 

vertebrates and constitute nearly about 35,000 species which 

inhabit the various types of water bodies. India is one of the 

mega biodiversity countries in the world and occupies the ninth 

position in terms of freshwater mega biodiversity [Mittermeier 

and Mitemeir, 1997]. In India there are 2,500 species of fishes of 

which 930 live in freshwater and 1,570 are marine [Kar et al.,   

2003]. In spite of being a renewable resource, indiscriminate 

harvesting of fishes from the natural water bodies is likely to 

cause serious depletion, particularly of those species which are 

already under the threat of extinction or endangerment. Present 

investigation was undertaken to study the fish diversity from 

Vattakkayal, A part of Ashtamudi Lake, Kollam district, 

Kerala,South India is the first effort in this direction. Various 

indigenous and commercial fishes of importance were identified 

in this area. Perciformes fishes are one of the most important 

groups of vertebrates for man and influencing his life in various 

ways. Considering the importance, in the present study an 

attempt has been made with the major objectives was to assess 

the status of these fish as per [CAMP (1998)] and [IUCN 

(2011)]. 

 

II. MATERIALS AND METHODS 

Study area  

          Vattakkayal, a part of Ashtamudi Lake in Kollam district is 

selected as the study area. Vattakkayal is located at  8°55'3" 

North latitude and 76°32'57" East longitude, and is about 9 km 

away from Kollam Railway Station and 8 km from Chinnakada 

Junction, nearby Maruthady area in Sakthikulangara panchayant. 

Vattakkayal occupies more or less a central position with respect 

to Neendakkara, Kavanadu and Maruthady area. The depth of the 

lake varies from 0 to 4 meters. The Kattakkal kayal on the 

western side is located very close to the Vattakkayal and it is 

connected by a channel of 6m width. Kattakkal kayal is 

connected with sea by another outlet and so Vattakkayal is 

interconnected with the sea by the Asthamudi Lake. The existing 

land use of the area consists of water bodies surrounded by 

marshy vacant land. Previously this low lying vacant land was 

used for paddy cultivation and the water body is enriched with 

fish and aquatic life in abundance. At present this kayal is with 

weeds like water hyacinth as the water body receives domestic 

wastes, domestic drainages, wastes from nearby factories etc. and 

is also subjected to many ecological problems. The Vattakkayal 

also indirectly receives waste water through Kattakkalkayal 

because it receives waste water discharged from neighboring fish 

processing unit, ice plant and freezing plants. 

F  
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Study area 

Collection and Identification of Fishes: 
          Fishes were collected from Vattakkayal with the help of 

local fishermen using different type of nets namely gill nets, cast 

nets, and dragnets. Fishes brought to laboratory were preserved 

in 10% formalin solution in separate specimen jar 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 collected from the 

study area  and the Meristic and Morphometric characters were 

measured and fishes were identified up to the species level, with 

the help of standard keys given by Day (1967),  Jayaram (1999), 

Talwar and Jhingran (1991). 

 

III. RESULTS 

          Biodiversity reflects the number, variety and variability of 

living organisms as well as how these change from one location 

to another and over time. In view of global deterioration of 

environment, documentation of fauna from all the ecosystems 

has become important to know the present status of biodiversity. 

The taxonomic composition of the fish fauna in Vattakkayal  

includes a total of  22 species belonging to 17 families and 10 

orders were identified from the Vattakkayal in number of catches 

carried out during the study period, October -2012 to September 

-2013 and was given in Table 1. Conservation status of fishes 

from the vattakkayal  is presented in Table 2 and percent 

occurrence of fish under CAMP and IUCN conservation status is 

given Table 3 and Fig. 1 and 2. The status of fishes of India in 

Conservation Assessment and Management Programme [CAMP] 

were categorized into 10 different groups of fish viz., Extinct 

(EX), Extinct in the Wild (EW), Critically Endangered (CR), 

Endangered (EN), Vulnerable (VU), Lower risk near threatened 

(LRnt), Lower risk least concern (LRlc), Lower risk conservation 

dependent (LRcd), Data deficient (DD) and Not Evaluated (NE). 

Out of 22 species reported in the present study, 9.09 % species 

are critically endangered, 36.36 % are vulnerable, 4.54 % are at 

lower risk and near threatened, 4.54 % are at lower risk, and 9.09 

% are data deficient 36.36 % are not evaluated. While 13.63 % 

are vulnerable, 4.54 % are Endangered, 4.54 % are at low risk 

and near threatened, 27.27 % are at low risk and least 

concern,31.81 are least concern, 4.54 are Critically endangered, 

data deficient for 4.54 % species and 9.0 % are not evaluated as 

per IUCN Red list category (2011). 

 

 

Table 1: Systematics of the Fish Fauna in  vattakkayal  during October  2012 to August 2013 

 

SL NO ORDER  FAMILY  GENUS SPECIES 

1 Cyprinodontiformes  Aplocheilidae Aplocheilus  lineatus 

2 Cyprinodontiformes  Aplocheilidae Aplocheilus  panchax 

3 Perciformes Belongidae Pseudosphromenus  cupanus 

4 Perciformes Channidae Channa  striata 

5 Perciformes Anabantidae Anabas  testudineus 

6 Perciformes Gobidae Awaous  grammepomus 

7 Perciformes Cichlidae Oreochromis  mossambicus 

8 Perciformes Cichlidae Etroplus  surantensis 

9 Perciformes Cichlidae Etroplus  maculatus  

10 Perciformes Chandidae Parambassis  thomassi 
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11 Perciformes Teapontidae Terapon  jarbua 

12 Beloniformes Hermirhamphidae Hyporhamphus  xanthopterus 

13 Anguiliformes Anguillidae Anguilla  bicolar bicolar 

14 Gonorhynchiformes Chanidae Chanos  chanos 

15 Clupeifomes Clupeidae Dayella  malabarica 

16 Mugiliformes Mugalidae Mugil  cephalus 

17 Elopiformes Megalopidae Megalop  cyprinoids 

18 Siluriformes Claridae Clarias  batrachus 

19 Siluriforms Heteropneustide Heteropneustes  Fossilis 

20 Siluriformes Bagridae Mysuts  gulio 

21 Siluriformes Bagridae Mystus  vittatus 

22 Cypriniformes Cyprinidae Puntius  sarana subnasutus 

 

Table 2: List of fishes recorded from Vattakkayal and their IUCN and CAMP Status 

 

Sl.No Species   IUCN status    

CAMP 

Status   

              

1 Aplocheilus lineatus   LRIc   LR   

              

2 Aplocheilus panchax   LC   DD   

              

3 Pseudosphromenus cupanus   LC   DD   

              

4 Channa striatus   LRIc   LRnt   

              

5 Anabas testudineus   VU   VU   

              

6 Awaous grammepomus   LC   NE   

              

7 Oreochromis mossambicus   NE   NE   

              

8 Etroplus surantensis   LRIc   NE   

              

9 Etroplus maculatus    LRIc   NE   

              

10 Parambassis thomassi   LRnt   VU   

              

11 Hyporhamphus xanthopterus   CR   CR   

              

12 Heteropneustes fossilis   VU   VU   

              

13 Anguilla bicolar   DD   NE   

              

14 Chanos chanos   NE   NE   
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Table 3: Percentage occurrence of fishes of  Vattakkayal under the conservation status CAMP(1998) IUCN (2011) 

 

    LRIC LC VU EN DD CR LRNT NE 

IUCN  

Status  Number of species 6 7 3 1 1 1 1 2 

                    

  %    Contribution 0.2727 0.3181 0.1363 0.0454 0.0454 0.0454 0.0454 0.09 

                    

                    

CAMP 

Status   LR LC VU EN DD CR LRNT NE 

  Number of species 1   -   8    - 2 2     1   8 

                    

 

 

  %  Contribution 

0.04 

    4   - 0.3636 - 0.0909 0.0909 0.0454 36.36 

 

 

 

 

 

 

 

 

 

 

15 Dayella malabarica   EN   CR   

              

16 Terapon jarbua   LC   VU   

              

17 Mugil cephalus   LC   VU   

              

18 Clarias batrachus   LC   VU   

              

19 Megalops cyprinoides   LRIC   NE   

              

20 Mystus gulio   LRIc   NE   

              

21 Mystus vittatus   LC   VU   

              

22 Puntius sarana subnasutus   VU   VU   
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IV. DISCUSSION 

          Biodiversity is essential for stabilization of ecosystem 

protection of overall environmental quality for understanding 

intrinsic worth of all species on the earth (Ehrlich and Wilson, 

1991). Fish diversity essentially represents the fish faunal 

diversity and their abundance. Fishes are the  keystone species 

which determine the distribution and abundance of other 

organisms in the ecosystem they represent and are good 

indicators of the water quality and the health of the ecosystem 

(Moyle & Leidy, 1992). In the present Ichthyofaunal study, 22  

species of  different  17 families and 10 orders were recorded 

from the Vattakkayal during the period, October 2012 to August 

2013. The general pattern of distribution and abundance has been 

reported from other lakes also (Stephens et al., 1974; Allen and 

Horn, 1975; Stephenson and Dredge,1976). The high quantity of 

fish obtained during the post  monsoon season could be attributed 

to the breeding pattern of the lake fishes in the tropics. Many of 

the lake fishes breed during the monsoon season (Mary,1970) 

and juveniles and sub adult of these fishes may contributed to the 

fishery during post monsoon season. While assessing the threat 

status of these fishes according to the IUCN red list and CAMP 

status some species are included in the list of Critically 

endangered, some are vulnerable, some others are lower risk and 

near threatened, and others in lower risk, data deficient 

categories. Similar studies were also reported from Chalakkudi 

river (Raghavan et al., 2008) Periyar tiger reserve 

(Radhakrishnan and Kurup, 2010) and by Ali et al. (2011). The 

informations collected from the fisherman and  local people also 

show that the number  and species of fishes in Vattakayal is 

decreasing year after year. This may be due to the pollution of 

the water body with domestic wastes and waste water. Previous 

studies on the fresh water fish fauna of Kerala are those of Kurup 

(1994), Easa  and Shaji(1995), Biju et al. (2008), Radhakrishnan 

and Kurup (2010) and Ali et al. Various biodiversity threats for 

fresh water fish fauna were also reported by many workers 

(Zacharias et al., 1996; Kurup,  2001 & 2002). 

 

V. CONCLUSION 

          The present study shows that the Vattakkayal  hosts a 

number of freshwater fish species. But the fish fauna of this lake 

are being threatened due to several anthropogenic activities 

including introduction of exotic fish species, habitat degradation, 

pollution, irrational fishing. Due to different anthropogenic 

activities the fish diversity of this water body is in declining 

mode. To conserve this inherent treasure of Ashtamudi lake, the 

wetland of international importance, a long term management 

plan should be adopted. Effective implementation on the 

regulation on mesh size and fishing gear is much needed to 

prevent over exploitation. Strict management measures with 

large public awareness would be essential to save the fish 

germplasm and its time to make proper policies and take 

necessary actions to improve conservation measures so that the 

future generations get the fish live on the earth rather than the 

photographs in the literature. This study would serve as a frame 

of reference for future initiatives in studying fish biodiversity and 

conservation management.   

 

REFERENCES 

[1] Ali, A., Raghavan R and Dahanukar, N. (2011). Puntius denisonii. In: 
IUCN  Red List of Threatened Species. Version 2011. 1. 
www.iucnredlist.org. Downloaded on 24th June 2011 

[2] Allen, L.G and Horn M.H. (1975). Abundance, diversity and seasonality of 
fishes in Colorao Lagoon, Alamiton Bay, California. Est. Coastal Mar. Sci.: 
371-380. 

[3] Bijukumar, A. (2000). Exotic fishes and freshwater fish diversity. Zoos’ 
Print Journal, 15(11): 363 – 367. 

[4] CAMP (1998). Conservation and Management Plan for Freshwater Fishes 
of India”. Organized by Zoo Outreach Organisation, NBFGR, Lucknow. 

[5] Day F. (1967). The fishes of India vol. 1 and 2  Jagamander agency New 
Delhi. 

[6] Easa P.S. and Shaji C.P. (1995). Fresh water fish diversity in Kerala part of 
the Nilagiri biosphere reserve. Research report. Peechi. Kerala Forest 
Research Institute. 

[7] IUCN (2011). IUCN Red list of Threatened Species. version 2011.1. 
<http/www.iucnredlist.org>  (Accessed on 12.06.2012). 

[8] Jairam, K. C. (1981). The freshwater fishes of India, Pakistan, Bangladesh, 
Burma and Sri Lanka – A Handbook. Zoological Survey of India, Culcutta, 
475pp. 

[9] Jayaram K.C. (1999).The fresh water fishes of the Indian Region, Narendra 
Publisting house. Delhi-551. 

[10] Kar D. A Kumar., C. Bohra and Sigh L. K, (Eds). (2003). Fishes of Barak 
drainage, mizaram and Tripura. In: Environment, Pollution and 
Management, APH  Publishing Corporation, New Delhi, 604: 203-211. 

[11] Kurup, M.B (2001). River and streams of Kerala part of westen ghats as a 
hot spot of exceptional biodiversity with a great degree of endemism. In 
M.R. Meena kumary. B. Joseph. J, Sankar. P.V., Pravin. P and L. Edwin  
Eds. P 204-217. Society of fisheries technologies  India, Cochin. 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      256 

ISSN 2250-3153  

www.ijsrp.org 

[12] Kurup, M.B, Radhakrishnan K.V. And Manojkumar T.G (2002). 
Biodiversity status of fishes inhabiting rivers of Kerala (South India) with 
special reference to endemism, threat and conservation measures. 

[13] Mittermeier R. A. and Mitemeir, C.G.  (1997). Megadiversity Earth’s 
biologically wealthiest Nation.In mc Allister, D.E. A Lttamiltion and B. 
Harvery (Eds). Global fresh water Biodiversity sea wind cemex, mexico 
city,” pp:1-140. 

[14] Molur, S. & Walker, S.(1998). Report of the Workshop “Conservation and 
Management Plan for Freshwater Fishes of India”. Zoo Outreach 
Organisation , Conservation Specialist Group of India, Coimbatore, India. 

[15] Moyle, P.B. and Leidy R.A.  (1992).Loss of biodiversity in aquatic 
ecosystems: evidence from fish faunas. In: Fiedler, P.L. and S.K. Jain 
(eds.). Conservation Biology: The Theory and Practice of Nature 
Conservation, Preservation and Management, Chapman and Hall, New 
York. pp. 127-169.  

[16] Raghavan R, Prasad G, Ali A and Pereira B. (2008b). Exotic Fishes in 
global biodiversity hotspot-a case study from river Chalakkudy, part of 
Western Ghats, Kerala, India. Biological Invasions, 10(1): 37-40 

[17] Stephens, J.R., Terry, C., Subber S.  and Allen M.J. (1974). Abundance, 
Distribution, Seasonality, Productivity, of the fish Population in Los 
Angeles Harbour 1972-1973. In: Marine Studies of San Padro Bay, Part 1V 
1-42. Environmental Field Investigation, (Soule and Oguri, Eds.) Allen 
Hancock Foundation Publication USC-SG-72. 

[18] Stephenson, W. and Dredge M.C.L.  (1976). Numerical Analysis of fish 
catches from Serpentine Creek. Proc. R. Soc. Qd., 87: 33-43. 

[19] Talwar P.K. and Jhingran A. (1991). Inland fishes of India and adjacent 
countries. Oxford and I.B.H publishing Co. New Delhi, 12: 115-6. 

[20] Zacharias V.J, Bhardwaj A.K and Jacob P.C (1996). Fish fauna of Periyar 
Tiger Reserve. Journal of the Bombay Natural History Society, 93:38-43. 

 

AUTHORS 

First Author – Seethal Lal. S, Department of Environmental 

Sciences, Kariavattom Campus, Thiruvananthapuram - 695581, 

Kerala, India. 

Second Author – Dr. Jaya D.S., Department of Environmental 

Sciences, Kariavattom Campus, Thiruvananthapuram - 695581, 

Kerala, India. e mail: jayvijayds@gmail.com 

Third Author – Dr. Sherly Williams E, Environmental Science, 

Aquaculture & Fish Biotechnology Lab, Department of   

Zoology, Fatima Mata National College, Kollam 691003, Ph: 

0474 -2743387, e mail: Mailbox @Fatima College.Net. 

 

Corresponding Author : Seethal Lal. S., E mail: 

456seethal@gmail.com



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      257 

ISSN 2250-3153 

www.ijsrp.org 

Performance Analysis Of Dispersed Manage RZ Pulse  

Mohammad Arshad*, Mohd. Amir Ansari** 

 
* Department of Electronics & Communication,  Integral University Lucknow 

** Department of Electronics & Communication,  Integral University Lucknow 

 
    Abstract- In this paper, the performance of 10 Gbps optical 

communication system with the dispersion managed RZ pulse 

has been reported. The return-to-zero (RZ) pulse is efficient for 

long-distance, high-bit-rate, wavelength division multiplexed 

(WDM) transmission dispersion-managed systems. In RZ pulse, 

the power is transmitted only for fraction of bit period. The effect 

of varying the dispersion parameter of single mode fiber on 

optical communication system has been noted. 

 

 Index Terms- RZ Pulse, NRZ Pulse,Q Value, Jitter,BER. 

 

I. INTRODUCTION 

The goal of an optical fiber communication system is to 

transmit the maximum number of bits per second over the 

maximum possible distance with the fewest errors. There are 

many modulation schemes that are come into existence for long-

haul systems, i.e., the format used to create the optical pulses. 

The simplest modulation scheme is a non-return-to-zero (NRZ) 

format, where the pulse is on for the entire bit period.  

Alternatively, a return-to-zero (RZ) format can be used 

where the pulse is on for only a portion of the bit period. Optical 

return-to-zero (RZ) signals are becoming increasingly important 

in optical communication systems. They have proven to be 

superior to the non return- to-zero (NRZ) format both in terms of 

receiver sensitivity, and in terms of fiber transmission 

performance. The RZ spectrum has a wider bandwidth than the 

NRZ spectrum. Receiver sensitivity is defined as the received 

optical power required in order achieving a certain bit error rate 

(BER). The electrical power of an RZ pulse with a 0.5 duty cycle 

will be twice that of an NRZ pulse. The RZ pulse has a 3 dB 

improvement in receiver sensitivity. The RZ format would be 

beneficial for systems with few channels but would require NRZ 

as the number of channels increase. The RZ format has the better 

receiver sensitivity and nonlinearity tolerance due to which this 

modulation format is of great interest for research scholars these 

days. The work is going on achieving high bit rates which is 

above 40 Gb/s. Due to its relatively broad optical spectrum 

which results is results in reduced dispersion tolerance and a 

reduced spectral efficiency. RZ pulse is less susceptible to inter 

symbol interference and better nonlinear robustness. RZ 

modulation has become a popular solution for 10 Gb/s systems 

because it has a higher peak power, a higher signal-to-noise ratio, 

and lower bit error rate that NRZ encoding .The duty cycle of 

pulses used also has its effect on the performance of system. So 

best suitable value for duty cycle must be taken. Dispersion is a 

big factor which degrades the performance of optical 

communication networks. Due to this several compensation 

technique had been developed. Some of the techniques are 

dispersion shifted fibers and dispersion compensation fibers. In 

dispersion compensation fibers the negative value of dispersion 

parameter is given. The amplifiers also have an important role in 

optical communication systems. With the Erbium doped fiber 

amplifier, the number of spans of standard single mode fibers has 

been decreased to great extant. 

 Mob, Fiirst, Geiger and Flscher el at.[1] theoretically 

and experimentally analyses advantages of nonlinear RZ over 

NRZ on 10 GB/s single-span links. Griffin, Walker, and 

Johnstone el at.[2] demonstrated a four-stage integrated module 

for 10 Gb/s chirped return-to-zero modulation using 

GaAs/AIGaAs electro-optic guided-wave technology and its 

performance is verified by dispersion-managed test bed 

transmission over 3000 km. Hodzic, Konrad and Petermann el 

at.[3] had proposed alternative modulation formats in N ×40 

Gb/s WDM standard fiber RZ-transmission systems. K. Ennser 

and K. Petermann el at [4] had investigated theoretically and 

experimentally the performance of RZ- versus NRZ transmission 

on standard single-mode fibers. On the basis of computer 

simulations, the RZ-transmission for the optimum system 

performance taking into account the dispersion, Kerr 

nonlinearity, attenuation and ASE noise was investigated. The 

parameters such as bit rate, distance and power levels are 

estimated for the lowest system degradation. The work considers 

different duty ratios including NRZ-pulses. Park, Wiesenfeld and 

Garret el at.[5] had demonstrated the transmission of a 40-Gb/s 

signal over multiple (up to six) 120-km spans of conventional 

single-mode fiber (SMF). They use a very low duty cycle return-

to-zero (RZ) format which employs optical pulses much shorter 

than the bit-period.  

 

II. SIMULATION SETUP FOR OPTICAL COMMUNICATION 
SYSTEM TO EXAMINE PERFORMANCE OF DISPERSED 

MANAGE RZ PULSE 
 

The particular system setup of optical communication system for 

dispersed manage RZ pulse is shown in figure (1). The 

component used in figure (1) are chosen from the Optsim 

component library palette and placed as per requirement in the 

design area of the Optsim editor. 
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Figure 1 

As shown in figure (1), the transmitter section consists of data 

source (pnseq1), modulator driver (rectdr1), electrical filter 

(filbes2), laser source (laslor1) and modulator (loamod1). Data 

source produces a pseudo-random sequence of bits at a rate of 10 

Gbit/s. The output of data source is given to modulator driver 

which produces a RZ format pulse with duty cycle of 0.5.From 

this the signal goes to the electrical Bessel filter having low pass 

type characteristics and -3dB bandwidth equal to 10 GHz. The 

output of laser source which is CW Lorentizan type and electrical 

filter is given to the modulator. The modulator is of amplitude 

modulator type which has  shaped input-output 

characteristics. The transmission medium used is a combination 

of standard single mode fiber (fiber1), dispersion compensation 

fiber (DCP), in line amplifier and pre-amplifier. In line amplifier 

(ampfg1) and pre-amplifier (oampfg2) is EDFA fixed gain 

amplifiers. The standard single mode fiber used is of 120 km 

length and the length of dispersion compensation fiber is 20 km. 
The output of pin photodiode is passed through a band pass 

Bessel filter (filbes1) with center frequency at 20 GHz. It is 

simulated to have 3 poles with -3 dB bandwidth of 10 GHz. The 

output from the filter is given to the measurement devices which 

are electrical scope (scope1), Q estimator (qesbm1), BER 

estimator (pesbm1) and optical probe (probe1) to get the results. 

 

III. RESULTS 
 

Figure (2), shows the bit error rate (BER) for various 

values of dispersion parameters against the fiber length of 

standard single mode fiber. Upto a certain length of fiber the 

effect of dispersion parameter on BER is negligible but as the 

length of fiber increases, the effect can be noted. It can be seen 

that with dispersion value of 14, minimum BER is achieved. 

Hence with increase in dispersion parameter, the value of BER is 

decreased. 

 

Figure 2: BER value versus single mode fiber length for variable dispersion 

parameter = 8, 10, 12, and 14 of RZ pulse 

Figure (3), shows Q-factor for various values of 

dispersion parameters against the fiber length of standard single 

mode fiber. It is seen that the Q-factor remains same for certain 

value of length. As the length of the fiber increases, the effect of 

dispersion parameter on Q-factor can be noted. The value of Q-

factor at 120 km length for dispersion value 8, 10, 12, 14 is 

24dB, 26dB, 27.1dB, 28.3dB respectively. Hence, the Q-factor of 

the system improves as the fiber length increases with increase in 

the value of the dispersion parameter for the dispersed manage 

RZ pulse system. 

 
Figure 3: Q value versus single mode fiber length for variable dispersion 

parameter = 8, 10, 12, and 14 of RZ pulse. 

 

Figure (4) shows average eye opening for various values 

of dispersion parameters against the fiber length of standard 

single mode fiber .For the value of fiber length upto 40 km, the 

average eye opening for low dispersion parameters is more than 

the higher value of dispersion parameter. After that the average 

eye opening value is better for high values of dispersion 

parameter. The average eye opening value is almost same for 

dispersion value of 12 and 14 at fiber length of 120 km. Hence at 

low value of fiber length, the average eye opening is more for 

small values of dispersion parameters and vice-versa. Hence with 

increase in the valve of dispersion parameter, the performance of 
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the system becomes better as there is increase in the value of 

average eye opening. 

 

Figure 4: Average Eye opening value versus single mode fiber length for 

variable dispersion parameter = 8, 10, 12, and 14 of RZ pulse. 

Figure (5) shows timing jitter values for various values of 

dispersion parameters against the fiber length of standard single 

mode fiber. For the value of fiber length upto 60 km, there is a 

fluctuation in the values of timing jitter for all the values of 

dispersion parameter. After that the timing jitter value decreases 

with increase in the value dispersion parameter. The dispersion 

parameter with value of 14 has less timing jitter value. The 

values of timing jitter at 120 km length of single mode fiber for 

dispersion value of 8, 10, 12 and 14 is 22ps, 8ps, 4ps, 3.6ps 

respectively. It can be seen that for the values of 12 and 14 the 

jitter value is almost same. Hence, there is an improvement in the 

system performance with increase in the dispersion parameter. 

 
Figure 5: Jitter value versus single mode fiber length for variable dispersion 

parameter = 8, 10, 12, and 14 of RZ pulse. 

IV. CONCLUSION 

The performance of 10 Gbps optical communication with the 

dispersion managed RZ pulse has been reported. The effect of 

varying the dispersion parameter of single mode fiber on optical 

communication system has been noted. It is observed that with 

increase in the value of dispersion parameter, there is an increase 

in the average eye opening and Q-factor value. The best result is 

achieved at the dispersion value of 14. It is reported that timing 

jitters decreased with increase in the vales of dispersion 

parameter. Also a good desirable bit error rate value is achieved 

as the value of dispersion parameter is increased in the dispersed 

manage system. 
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Abstract- Traffic load computation for real time traffic signal 

control system has become a challenging problem as well as the 

need of hour to make road traffic decent, safe, less time and fuel 

consuming. CCTV Cameras can prove to be a robust and 

sufficient solution in this direction. Images of the traffic captured 

with the help of CCTV Camera, can be processed to retrieve the 

required output about current traffic. This presents a model to 

count the traffic load by some parameters such as edge detection, 

histogram equalization, labeling and removing the noise with the 

help of median filter. The load computed can then be used to 

control the traffic signals. 

        The main purpose of the developed algorithm is to compute 

total traffic load at a particular junction, which is then further 

used for real time traffic control by generating green light timing 

of the traffic signal. For computing traffic load, two data source 

images have to be input, one is blank road image and the other is 

its corresponding road image with vehicles. The two images are 

compared to count the number of vehicles present in the traffic 

load image. The load computed will then be used to control the 

traffic signals. 

 

Index Terms- Image  processing, Traffic load computation. 

 

I. INTRODUCTION 

bject detection is an important field of research in computer 

vision. Before pattern recognition or object classification 

can be performed, finding the objects of interest from input 

image or video is vital. Once the objects of interest are detected 

and segmented, further processing can be done according to 

system’s application. The foundation of many computer vision 

applications, object detection is crucial in affecting the accuracy 

of the final output. Generally, there are two types of object 

detection methods. The first type is by doing background 

subtraction to locate the foreground pixels, followed by object 

segmentation to extract the objects of interest. Usually, image 

preprocessing techniques are required in this type of detection. 

The second type of object detection methods is more direct. It 

does not require much of the image preprocessing techniques. It 

exploits the relevant features of object in training classifiers to 

directly detect the objects of interest from input images or 

videos. Frame based object detection belongs to the first type. 

Most of the frame based object detection systems encounter 

shadow problem during detection. Shadows create problems that 

make the system difficult to segment individual objects when 

they are too close to each other. When more than one objects 

move closely together, their shadow may stack or overlap, 

causing the objects joined together. The system will detect them 

as one object and thus lower down the accuracy.  

         Hence, an approach is introduced to counter this problem, 

which is, using shadow removal in the preprocessing phase. This 

research focuses on the development of a system that works 

efficiently on traffic flow monitoring with the help of shadow 

removal algorithm The combination of these blocks is used to 

perform morphological image analysis. Morphology is the study 

of the shape and form of objects. Morphological image analysis 

can be used to perform image filtering, image segmentation, and 

measurement operations. 

1) The image is scanned from top to bottom for detecting 

the presence of an object.  

2)  One variable is maintained i.e., count that keeps track 

of the number of vehicles.  

3) This concept is applied for the entire image and the final 

count of objects is present in variable count. 

The complete procedure is shown by the following flow chart: 

 

O  
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Fig.1. Flow chart of proposed approach. 

 

         A. Original Image:- Original Image taken from blank road. 

         B. Image with vehicles:- Original Image consist of images 

of vehicles. 

         C. Histogram of original image:-       

         Using histogram equalization technique the contrast of each 

image is being enhanced.  

         D. Remove object less than required pixel:-Remove object 

from original image which is less than requried pixel in MATlab. 

Extract the suitable features and then extraction of objects. 

         E. Fill holes & extarct boundaries:- 

There always exist some noise regions both in the object & 

background region. So fill the holes & extract boundaries with 

the help of post processing technique. then label the image in rgb 

format. 

 

II. RELATED WORK 

         Chin H. L, Ming K. L, Siak W.K. [1] Described a system 

that is capable of detecting and segmenting objects from video 

frames which helps in traffic surveillance. Shadow is one of the 

problems faced by most of the object detection systems. It will 

affect the result of object detection and segmentation. Hence a 

shadow removal method is applied in the preprocessing phase of 

the system to amplify the accuracy of detection. 

         P. Gupta , G.N Purohit , A. Gupta. [2] Presented an 

efficient simulation model for counting the vehicles from the 

colored and gray-scale images through image processing 

techniques in Simulink environment. Video and Image 

Processing Blockset is a tool used for the rapid design, 

prototyping, graphical simulation, and efficient code generation 

of video and image processing algorithms. The approach used is 

morphological operation (Opening) which works very effectively 

for images captured. The developed process involves object 

feature identification, detection, and counting objects.  

         P. Gupta , G.N Purohit , A. Gupta. [3] Focused Corner 

detection technique is very useful for detect the corners in any 

traffic image. Corner that exists in any irregular line must be 

detected so that the irregular line can be interpreted to represent 

actual line. Corners serve to simplify the analysis of images. The 

developed Simulink model is reliable & can perform counting  

the vehicles on roads. This system provides services such as 

information about the location of the corners, the number of 

corners, and the corner metric values of the objects. Corner 

detection methods have a lot scope in future. 

         Madhavi Arora, V. K. Banga.[4] discussed two techniques 

for traffic light control. Firstly  discussed morphological method 

of edge detection for real time traffic control and then fuzzy 

logic. He compare two methods and find that fuzzy logic is 

simple to implement than morphology method because 

morphology method is very lengthy procedure, even because it is 

edge detection method it does not perform well during night 

time, edges of certain vehicles will not able detect due to dark  

at night time, but fuzzy logic only counts the number of vehicles 

not deal with edges, it gives more accurate results, He see cost 

factor then morphological method is less costly than fuzzy 

because morphology method only needs high quality camera not 

sensors which is less costlier. The fuzzy logic allows the 

implementation of real-life rules similar to the way in which 

humans would think, so no doubt fuzzy logic gives better result. 

It also deal with the no of vehicles due to which it gives better 

results but morphology method depends upon the density of 

traffic due to which it gives approximate result. This work may 

extend to find new methods for better results during night time 

using morphology technique so that cost and good results make 

the system more worthy. 

         Monica V., Andreea U., Simona C.[5] The presented a part 

of the research performed in the framework of the project 

“Intelligent techniques for modeling, analysis and optimization 

of urban traffic”, financed by the National Center of Programme 

Management. The main objective is to eliminate congestions in 

urban traffic, using an adaptive, intelligent and reconfigurable 

control system. Presented the two modeling methodologies as 

well as a cross-validation procedure of resulting models, based 

on the same input data. 

 

III. CONCLUSION 

         From review of various paper we conclude that there are 

different techniques are available for traffic load control. Corner 

detection, Simulik Model, Morphological Method, Fuzzy Logic 

used for traffic load computation , detection of traffic on road, 

edge detection. 

         Therefore at this stage use of real time algorithm for traffic 

load computation to calculate number of vehicles at a particular 

instance. Try to Calculate improve result as compare to 

conventional method in turn of time require for convergence.    
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Abstract- Vehicle number plate recognition is the most 

interesting and challenging research topic from past few years. It 

is shown that the number plates are different shape and size and 

also have different color in different countries. In India the most 

common vehicle number plate used yellow or white as 

background and black used as foreground color. In this paper we 

proposed a system to localization of number plate mainly for the 

vehicles in West Bengal (India) and segmented the numbers as to 

identify each number separately. This presents an approach based 

on simple and efficient morphological operation and sobel edge 

detection method. We also presents a simple approach to 

segmented all the letters and numbers used in the number plate. 

After reducing noise from the input image we try to enhance the 

contrast of the binarized image using histogram equalization. We 

mainly concentrate on two steps; one is to locate the number 

plate and second is to segment all the number and letters to 

identify each number separately. 

 

Index Terms- vehicle number plate recognition, character 

recognition. 

 

I. INTRODUCTION 

he automatic number plate recognition systems (ANPR) 

exist for a long time, but only in the late 90s it became an 

important application because of the large increase in the number 

of vehicles. The information extracted from the license plates is 

mainly used for traffic monitoring, access control, parking, 

motorway road tolling, and border control, making car logs for 

parking systems, journey time measurement etc. by the law 

enforcement agencies. The recognition problem is generally sub-

divided into 5 parts: (1) image acquisition i.e. capturing the 

image of the license plate (2) pre-processing the image i.e. 

normalization, adjusting the brightness, skewness and contrast of 

the image (3) localising the license plate (4) character 

segmentation i.e. locating and identifying the individual symbol 

images on the plate, (5) optical character recognition. There may 

be further refinements over these (like matching the vehicle 

license number with a particular database to track suspected 

vehicles etc.) but the basic structure remains the same. A guiding 

parameter in this regard is country-specific traffic norms and 

standards. This helps to fine tune the system i.e. number of 

characters in the license plate, text luminance level (relative 

index i.e. dark text on light background or light text on dark 

background) etc. So the problem can then be narrowed down for 

application in a particular country. For example, in India the 

norm is printing the license plate numbers in black colour on a 

white background for private vehicles and on a yellow 

background for commercial vehicles. The general format for the 

license plate is two letters (for state code) followed by district 

code, then a four digit code specific to a particular vehicle. In 

U.S.A no strict guidelines have been set regarding the fonts that 

can be used for this purpose. 

         Number plate is a pattern with very high variations of 

contrast. If the number plate is very similar to background it.s 

difficult to identify the location. Brightness and contrast is 

changes as light fall changes to it. The morphological operations 

are used to extract the contrast feature within the plate. The work 

is divided into several parts:  

A.  Input raw image  

B.  Image binarization  

C.  Reduce noise using mid-filtering method  

D.  Enhance contrast using histogram equalizer.  

E.  Plate localization  

F.  Character segmentation 

 

 
Fig.1. Block diagram of proposed approach. 

T 
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A. Input raw image :- 

B. Gray scale conversion :- 

         From the input RGB image it has to be convert to gray 

scale and the 8-bit gray value is calculated.  

C. Noise reduction :- 

         We used median filtering technique to reduce the paper and 

salt noise. We have used 3x 3 masks to get eight neighbors of a 

pixel and their corresponding gray value.  

D. Contrast enhancement using histogram equalization:- 

         Using histogram equalization technique the contrast of each 

image is being enhanced.  

E. Plate localization:-  

          The basic step in recognition of vehicle number plate is to 

detect the plate size. In general number plates are rectangular in 

shape. Hence we have to detect the edges of the rectangular 

plate. Mathematical morphology will be used to detect that 

region. Using Sobel edge detector we used to high light regions 

with a high edge magnitude and high edge variance are 

identified. Depending upon the threshold value edge will be 

detected from the input image. 

F. Character Segmentation  

         Matlab toolbox function provides a function called 

regionprops().  It measures a set of properties for each labeled 

region in the label matrix. We use boundingbox to measure the 

properties of the image region. After labeling the connecting 

components, the region will be extracting from the input image 

 

II. RELATED WORK 

         S.Roy, A. Choudhury, J. Mukherjee. [1]The proposed a 

system to localization of number plate mainly for the vehicles in 

West Bengal (India) and segmented the numbers as to identify 

each number separately. This paper presents an approach based 

on simple and efficient morphological operation and sobel edge 

detection method. He also presents a simple approach to 

segmented all the letters and numbers used in the number plate. 

After reducing noise from the input image we try to enhance the 

contrast of the binarized image using histogram equalization. We 

mainly concentrate on two steps; one is to locate the number 

plate and second is to segment all the number and letters to 

identify each number separately. 

         S. Du, M. Shehata, W. Badawy [2] Describe a 

comprehensive survey on existing (Automatic License Plate 

Recognition)ALPR Techniques by categorizing them according 

to the features used in each stage. Comparisons of them in the 

terms of Pros, Cons, Recognition results, & Processing speeds 

were addressed. A future forecast for ALPR was also given at the 

end. The future research of ALPR should concentrate on 

multistyle plate recognition, video-based ALPR using temporal 

information, multiplates processing, high definition plate image 

processing, ambiguous-character recognition. 

         P.anishiya, prof. S. Mary joans [3] focused a number plate 

localization and recognition system for vehicles in 

Tamilnadu(India) is proposed. This system is developed based on 

digital images and can be easily applied to commercial car park 

systems for the use of documenting access of parking services, 

secure usage of parking houses and also to prevent car theft 

issues. The proposed algorithm is based on a combination of 

morphological operation with area criteria tests for number plate 

localization. Segmentation of the plate  characters was achieved 

by the application of edge detectors, labeling and fill hole 

approach. The character recognition was accomplished with the 

aid of optical characters by the process of Template matching.   

S. H. Kasaei .,S. M. Kasaei [4] Presented a novel method of 

identifying and recognizing of Iranian car license plates. Firstly 

we extracted the plate location, and then we separated the plate 

characters by segmentation and applied a correlation based 

template matching scheme for recognition of plate characters. 

This system is customized for the identification of Iranian license 

plates. The system is tested over a large number (more than 150) 

of images, where this algorithm performs well on different types 

of vehicles including Iranian car and motorcycle plates as well as 

diverse circumstances. Finally it is proved to be %97.3 correct in 

the extraction of plate region and %94 correct in the 

segmentation of the characters and %92 in the recognition of the 

characters. He believe that this system can be redesigned and 

tested for multinational car license plates in the future time 

regarding their own attributes. 

         D. Jiang,T. M. Mekonnen,T. E. Merkebu,A Gebrehiwot.[5] 

Discussed paper presents about car plate recognition system.it 

describes, design algorism and future of implementation. The 

system has color image inputs of a car and the output has the 

registration number of that car. The system has three main steps 

to get the desired information. Those are plate localization, 

character segmentation and character recognition. First, the 

number of plate is extracted from the original image, then the 

characters from it are isolated, and finally each character is 

recognized. The algorithms were developed using a set of 

training images. The final program is capable of extracting the 

desired information in a high percentage of the test images. 

Z. Xu., H. Zhu.[6] Presented an efficient and robust method of 

locating license plate is presented. The method makes use of the 

rich corner information in the plate area and the edge information 

of license plates. It can deal with more difficult location 

problems, especially with a license plate existing in a 

complicated background. 

 

III. CONCLUSION 

         From review of various paper we conclude that there are 

different techniques are available for recognition of car number 

plate. Sobel edge dection method,Automatic license plate 

recognition, Novel method used for detects edge & fill holes less 

than 8 pixels only, categoring features in each stage ,identifying 

& recognizing car license plate. 

         Therefore at this stage use of improved character 

segmentation method to reduce effort required for recognizing 

vehicle license number plate. Try to Calculate improve result as 

compare to conventional method in turn of time require for 

convergence.    

 

REFERENCES 

[1] Sourav Roy, Amitava Choudhury, Joydeep Mukherjee.,” An Approach 
towards Detection of Indian Number Plate from Vehicle”International 
journal of Innovative Technology & Exploring 
Engineering(IJITEE)Volume-2, Issue-4, March 2013 . 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      265 

ISSN 2250-3153  

www.ijsrp.org 

[2]  [2] Shan. Du, Mohamed. Shehata, Wael. Badawy ,”Automatic License 
Plate Recognition(ALPR):A State-of –the-Art Review” IEEE Vol. 23, No.2, 
June 2013. 

[3] [3] P.Anishiya, Prof. S. Mary Joans,” Number Plate Recognition for Indian 
Cars Using Morphological Dilation and Erosion with the Aid Of Ocrs.” 
International Conference on Information and Network Technology, 
Vol.4,2011. 

[4] [4]  S. H. Kasaei .,S. M. Kasaei, " Extraction and Recognition of the 
Vehicle License Plate for Passing Under Outside Environment." IEEE 2011. 

[5] [5] D.Jiang,T. M.Mekonnen, T. E.Merkebu,A Gebrehiwot,“ Car Plate 
Recognition System.” Fifth International Conference on Intelligent Network 
and Intelligent System 2012. 

[6]  [6] Zhigang Xu, Honglei Zhu, “An Efficient Method of Locating Vehicle 
License Plate”,IEEE 2007. 

[7]   [7]Huili Han, Runping Han “Method of License plate Location Based on 
Edge Detection and Color Information” IEEE, 978-1-4577-1701-7/11, 
2011, pp1477-1480  

[8] Ch. Jaya Lakshmi, Dr A.Jhansi Rani, Dr. K. Sri          Ramakrishna, 
M.Lantikiran, V.R. Siddhartha,”A novel Approach for Indian License Plate 
Recognition System”, IJAEST, Vol 2 Issue I, 2011, pp 010-014.  

[9]  [9] P.Anishiya, Prof.S.M ary Joans,”Number Plate Recognition for Indian 
Cars Using Morphological Dilation and Erosion with the Aid Of OCRs”, 
IACSIT,Vol.4, 2011, pp 115-119.  

[10] [10] Phalgun Pandya, Mandeep Singh, “Morphology based Approach to 
Recognize Number Plates in India”, IJSCE, Vol.1, Issue 3, 2011, pp1 

07-112. 

 

AUTHORS 

First Author – Ms.Sushama H.Bailmare, Student of  M. E. 

Computer Science & Engineering, Department of Computer 

Science & Engineering, P.R.Patil College of Engg & 

Technology,Amravati., Email: sush_bailmare@rediffmail.com  

Second Author – Prof. A.B.Gadicha, Faculty of Computer 

Science & Engineering, Department of Computer Science & 

Engineering, P.R.Patil College of Engg & 

Technology,Amravati., Email: ajjugadicha@gmail.com 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      266 

ISSN 2250-3153  

www.ijsrp.org 

Audio Compression in MPEG Technology 

Manas Arora*,Neha Maurya** 

 
*Electronics and Communication Department, BBDNIIT 

**Electronics and Communication Department, BBDNIIT 

 
Abstract- MPEG stands for MOVING PICTURE EXPERTS 

GROUP is a standard for video and audio compression for 

eliminating the noisy signals from the transmitted signals from 

the satellite. Audio compression is a basic method defined under 

MPEG-1 and MPEG-4 which by coding techniques compress 

audio signals to filter out undesired signals .This paper focuses 

on the MPEG technology, need and coding technique for audio 

compression. 

 

Index Terms- MPEG; Audio compression; ISO; IEC; bit rate; 

DCT; standards; MPEG encoder; audio signal; filter. 

 

I. INTRODUCTION 

PEG is an acronym for MOVING PICTURE EXERTS 

GROUP that was formed by ISO and IEC. It sets the 

standard for audio and video compression and its transmission. 

Today in the field of communication compression standards from 

MPEG-1 to MPEG DASH have been developed that give digital 

output. MPEG is a first international algorithm for digital audio 

compression that showed high fidelity.  

       Data compression is a technique in which data content of the 

input signal to system is compressed so that original signal is 

filtered out and unwanted or undesired signals are removed and 

true digital signal is obtained as output. Therefore when audio 

signals are used in the form of data it is termed as AUDIO 

COMPRESSION. In this compression technique reducing the bit 

rate which is required is an important task for perfect design of 

an audio system. High quality audio transmission and storage are 

the basic goals of audio compression.[1] 

       Audio compression involves transparent coding of hi-fidelity 

audio signals at the lowest possible bit rates. And the quality is 

maintained with the appropriate maintenance of standards for 

high fidelity. The compressed audio signals are   characterized by 

a wide bandwidth with sampling rate of 44.1 kHz and a high 

resolution quantization of each sample of the signal at a rate of 

16 bits per sample which uses pulse code modulation (PCM) [1]  

       The Audio compression basically utilizes MPEG 1 standard 

which is a generic audio compression standard. Audio 

compression in MPEG unlike vocal coders have coders known as 

encoders that do not assume the nature of source which generates 

audio signals but coder itself designs by hearing ability of the 

consumer at the output 

 

II. MPEG TECHNOLOGY 

       The MPEG is a generic audio compression standard utilizing 

technology which compresses audio signal to make it audible to 

the human ear and remove the unwanted signals introduces in the 

communication path without assuming nature of audio source. In 

MPEG technology the perpetual parts of audio signals are 

maintained. MPEG technology also provides audio forward and 

reverse features by maintaining bit stream of the audio signal [5]. 

       The MPEG technology runs by different standards which 

consist of different parts defining aspect of technology. These 

standards in technology specify Profiles and Levels. Profiles are 

set of tools that are available, and Levels define the range of 

appropriate values for the properties associated with them. The 

standards were revised by amendments MPEG technology has 

standardized the following compression formats [5]: 

 MPEG-1 (1993)  

       Coding of moving pictures and associated audio for digital 

storage media at up to about 1.5  Mbit/s It was basically designed 

to allow moving pictures and sound to be encoded into the bit 

rate of a Compact Disc. It is used on Video CD and can be used 

for low-quality video on DVD Video. It was used in digital 

satellite/cable TV services, MPEG-1 down samples the images, 

as well as uses picture rates of only 24–30 Hz, resulting in a 

moderate quality. 

 MPEG-2 (1995): 

        It transports video and audio standards for broadcast-quality 

television. MPEG-2 standard   is considerably broader in scope 

than MPEG-1 It is also used on Blu-ray Discs 

 MPEG-3:  

       MPEG-3 dealt with standardizing scalable and multi-

resolution compression and basically   intended for HDTV 

compressionMPEG-3 is different from MP3 [2,3], defined under 

MPEG-1 Audio Layer III. 

 MPEG-4 (1998): 

       Coding of audio-visual objects (ISO/IEC 14496) is done. In 

this coding with additional complexity are made to achieve 

higher compression factors [2].It is closer to computer graphics 

applications. Defines compressed bit stream describes three-

dimensional shapes and surface texture [2] MPEG-4 supports 

Intellectual Property MPEG-4 AVC (or MPEG-4 Part 10 or 

H.264). MPEG-4 AVC is used on HD DVD and Blu-ray Discs, 

along with VC-1 and MPEG-2.MPEG-4 involves compression 

schemes in Brazil (ISDB-TB) and   JAPAN [6]. 

 MPEG-7 (2002): 

       Multimedia content description interface   defined under 

ISO/IEC 15938. 

 MPEG-21 (2001): 

       Multimedia framework defines under ISO/IEC 21000  

 

       MPEG is a standard for a multimedia framework and 

provides the intellectual property management and protection 

Moreover, recently   MPEG international standards are increased 

for multiple[6]  

 

M 
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       MPEG technologies based on different applications are: 

 MPEG-A. 

       Defined under ISO/IEC 23000 for the purpose for 

multimedia application formats [6] 

 MPEG-B (2006): 

       Defined as systems technologies under ISO/IEC 23001for 

binary MPEG format for XML Fragment Request Units, Bit 

stream Syntax Description Language (BSD) [7]. 

 MPEG-C (2006): 

       Define as MPEG video technologies and under ISO/IEC 

23002 for the accuracy requirements of  implementation of 

integer-output 8x8 inverse discrete cosine transform[8] 

 MPEG-D (2007): 

       Defined as MPEG audio technologies under ISO/IEC 23003 

for MPEG Surround [9] SAOC (Spatial Audio Object Coding) 

and USAC (Unified Speech and Audio Coding) 

 MPEG-E (2007): 

       It is defined for Multimedia Middleware. Under ISO/IEC 

23004 [10] for multimedia application programming interface 

(API) and component models 

 MPEG-V (2011): 

       Defined as media context and control and under ISO/IEC 

23005[11] for information exchange with Virtual Worlds 

 MPEG-M (2010): 

       It is a MPEG extensible Middleware (MXM) standard 

defined under ISO/IEC 23006 and defines MXM architecture and 

technologies, API and protocols for   MPEG extensible 

middleware (MXM)[12,13]. 

 MPEG-U (2010): 

       It is rich media user interfaces which iis defined under 

ISO/IEC 23007. 

 MPEG-H (2013): 

       It is for high efficiency coding and media delivery in 

heterogeneous environments. 

 MPEG-DASH (2012): 

       It is latest information technology standard used for dynamic 

adaptive streaming over HTTP (DASH) and is defined under 

ISO/IEC 23009 and is used for media presentation, description 

and segment formats 

 

III. AUDIO   COMPRESSION 

       Audio compression enables efficient storage and 

transmission of data. There may be varying amounts of 

compression in an audio data. There may be different levels of 

system complexity and compressed quality of audio data. The 

recorded waveform is reduced with varying amounts for the 

purpose of transmission with or without loss. Therefore there are 

two types of compression lossy are lossless. The digital audio 

data is readily processed through mixing, filtering and 

equalization. This is now subjected to an encoder that uses fewer 

bits than that present in the original audio data. This results in 

reducing the transmission bandwidth of digital audio streams and 

storage size of audio files. [15] 

       Audio compression may be lossy or lossless Lossy 

compression is transparent to human audibility but lossless being 

have a compressing  factor from 6 to 1[17,18]. 

       At the decoder, bit stream unpacking of encoded bit stream 

is done. It is followed by frequency sample reconstruction. 

Finally frequency-to-time mapping produces decoded audio data 

stream. In the audio compression DCT is used under MPEG 

technology. 

       Discrete Cosine Transform (DCT) is a main transform or 

mapping method used in the MPES technology which maps the 

time domain into frequency domain A DCT expresses a finite 

sequence of data points in terms of a sum of cosine functions 

oscillating at different frequencies. The discrete cosine transform 

is a linear, invertible function F: R
N
 R

N
 (where R denotes the 

set of real numbers), or equivalently an invertible N × N square 

matrix. Mathematically DCT is calculated from (1) 
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       The cosine graphs define the nature of frequency used in 

DCT transform and define the frequency of the audio signal. 

Basic cosine graphs used in the discrete cosine transform are: 

 

 
Figure 1: Cosine  graphs used in DCT 

 

       The audio compression using DCT method is an efficient 

method by which we can change the frequency content of the 

signal and analyze the signals in different frequency ranges in a 

fixed frequency domain. DCT also effectively compresses the 

audio signals and maintain the audibility feature of audio signals 

 

 

IV. NEED OF AUDIO COMPRESSION IN MPEG 

TECHNOLOGY 

       The basic MPEG standard for audio compression is MPEG-1 

as video is not designed for DBS (Direct Broadcast Satellite) 

TV’s. MPEG-1 audio compression supports both stereo and 

mono formats. 
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       Basic question arises the need of audio compression? 

Answer lies within the requirement of appropriate bit rate for 

high quality audio. Bit rate is defined as number of sample per 

second which is given by Rbits calculates from (2) 

 

            
nfR Sbits 

                                      (2) 

 

       The requirement of achieving high bit rate and clarity of 

audio signals basically defines the need of audio compression 

[14]. 

 

V. AUDIO COMPRESSION TECHNIQUE IN MPEG 

       An audio signal is a complex signal which has a wide 

spectrum and MPEG helps in perceptual phenomena for our ears. 

The large frequencies and smaller frequencies below masking 

threshold are inaudible to human ears. MPEG standard helps in 

defining standard and filtering audio signals in the available 

bandwidth and maintains signal to quantization ratio. In MPEG-1 

audio compression is performed as given in figure 1 and involves 

two process.Filter bank which uses filters divides spectrum of 

incoming signals in sub bands .Quantizer quantizes the sub bands 

15] 

 
Figure 2: Block  Diagram of MPEG-1 Encoder 

 

       The  basic  method by which audio compression in MPEG 

technology is done by MPEG encoder and decompression by 

MPEG decoder. Figure 3 shows block diagrams of the 

MPEG/audio encoder and decoder.[15] 

        In MPEG compression the input audio stream passes 

through a filter bank which divides the input into multiple sub 

bands. The input audio stream is simultaneously also passed 

through a psychoacoustic model which is used to determine the 

signal-to-mask ratio of each sub band. The bit or noise allocation 

block utilizes the output of psychoacoustic model and a decision 

is made about the total number of code bits which are available 

for quantization process. 

       Code bits also help in removing quantization noise. The 

output of compressor is quantized audio samples and these 

formats of the data are transformed into a decodable bit stream.  

       The MPEG decompression of the audio signals  simply 

reverses the formatting and then reconstruction of quantized code 

bits is done then reconstructs the quantized sub band values, 

which are finally transformed into the set of sub band values into 

a time-domain audio signal.[15] 

 

 
                        MPEG ENCODER 

 

Figure 3.1: MPEG ENCODER R block diagram 

 
 

MPEG DECODER 

 

Figure 3.2: MPEG DECODER block diagram 

 

       The MPEG audio standard has three distinct layers for 

compression. 

Layer I is the basic algorithm 

       Layers II and III are enhancements of Layer I. Each 

successive layer improves the compression performance at the 

increasing cost of encoder and decoder complexity. 

       a) Layer 1. The Layer I algorithm uses the basic filter bank 

which is found in all layers. This filter bank divides the audio 

signal into 32 constant-width frequency bands. The filters are 

simple and provide time and frequency resolutions by which it is 

easily perceived by human ears The design of   Layer I has three 

concessions. First, the 32  constant width bands which do not 

accurately reflect the ear’s critical frequency bands.  Second, the 

filter bank and its inverse are not lossless transformations. 

Thirdly, adjacent filter bands have a significant frequency 

overlap [15] 

       b) Layer II. The Layer II algorithm is a simple enhancement 

of Layer I. It improves compression performance by coding data 

in larger groups. By the Layer II encoder forms frames of 3 by 12 

by 32 that is total of 1152 samples per audio channel as 

compared to Layer I codes data in single groups of 12 samples 

for each sub band .Layer II removes stereo redundancy coding 

and there is one bit allocation The encoder encodes with a unique 

scale factor for each group of 12 samples to avoid audible 

distortion. The Layer II algorithm improves performance as it 

uses efficient code for representing the bit allocation, the scale 

factor values, and the quantized samples [15] 

       c) Layer III The Layer III algorithm is a much more refined 

approach.[16,17] though it is based on the same filter bank found 

in Layers I and II. Layer III compensates for some filter bank 

deficiencies by processing the filter outputs with a modified 

discrete cosine transform (MDCT).[15] 

       These al the three layers completely design the methods of 

audio compression in MPEG technology. 
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VI. CURRENT   TRENDS 

       MPEG technology is an ever developing technology in the 

field of communication which advances day by day as audibility 

is the chief medium used by the receiver in the communication 

.Currently MPEG are used in satellite communications, DBS 

TV’s, TATSKY dish television network which uses MPEG-

4,MPEG-1,MPEG-2 and MPEG-DASH. MPEG-D is being used 

in audio technologies like MPEG SURROUND, SAOC (Spatial 

Audio Object Coding) and USAC (UNIFIED SPEECH AND 

AUDIO CODING).MPEG dynamic adaptive streaming over 

HTTP (DASH) technology is an upcoming technology in the 

current era of communication which enhances and maintains 

fidelity of audio signals. 

 

VII. CONCLUSION 

       MPEG is a basic standard for designing and compressing 

both audio and video signals which are then transmitted to the 

receiver end. MPEG 1 and MPEG 4 are standards dedicated to 

audio compression which by coding techniques compress audio 

signals and noisy or undesired signals are filtered. 
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Abstract- OFDM has several distinct challenges in the underwater channel environment. The underwater 

channel is known to be highly frequency selective with large delay and Doppler spreading as well as fast time 

variance. To overcome the poor  communication  environment  between  the  underwater  acoustic  signal  

transmitter  and  receiver,  previous research applied underwater acoustic OFDM communication system which 

had efficient bandwidth capacity and could mitigate multi-path delay spread effect via guard interval. 

Concurrently with this OFDM signal, additional data could be transmitted through spread spreading 

technique, which was called water-line technique. However, this decreased the performance of the OFDM 

modulation because the water-line signal degraded OFDM signal. An essential feature of this system is that it 

offers greater power and schemes with significant error protection for the transmission of sensor data 

information requiring a higher quality of service (QoS). The proposed underwater acoustic multimedia system 

employs high power, low speed modulation, and schemes providing significant error protection for the 

transmission of sensor data messages requiring a stringent bit-error rate (BER). In contrast, low power, high 

speed modulation, and less capable error protection schemes are provided for messages that can tolerate a high 

BER. 
 

Index Terms- OFDM, Water-line, Spread Spectrum, Underwater Channel 

 

I. INTRODUCTION 

n last decades, Orthogonal Frequency Division Multiplexing (OFDM) based communication a system has 

been identified as one of key transmission techniques for next generation wireless communication 

systems. The main attractions of OFDM are handling the multi-path interference, and mitigate inter-symbol 

interference (ISI) causing bit error rates in frequency selective fading environments. Wireless mobile 

communication systems of the 21st century have to confirm a wide range of multimedia services such as 

speech, image, and data transmission with different and variable bit rates up to 2 Mbit/s. It is all recognized 

that there is a great impact of channel coding on the performances of OFDM based wireless communication 

system to provide high data rates over severe multipath channels. The transmission scheme of additional data 

based on underwater OFDM system is described in Figure 1. The input serial bit sequence is modulated by M-

ary modulator and it is converted to N 's parallel data sequence through the A/D(Analog to Digital 

Conversion). The IFFT (Inverse Fast Fourier Transform) pair is used for the high-speed transform 

implementation. Because this data is affected from the previous symbol, it is transmitted through the 

underwater channel by inserting the GI (Guard Interval) to maintain the orthogonal between the two sub-

carriers. The GI part uses the CP (Cyclic Prefix) that copies the back of OFDM symbol to the front of the 

original data to avoid the continuous ISI (Inter Symbol Interference).

I 
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Figure 1: Block Diagram of OFDM Communication System and Water-line in the 

Underwater

 
 

X(t)= l(K) ϕl,k (t- lTsym)                                (1) 
 

The N is OFDM sub-carriers number, X (k) l means the information signal l –th symbol and k -th sub-

carriers, Tsym 

=Tg +Td , Tg is the length of Guard Interval, Td is the actually transmitted OFDM symbol duration, and ϕL,K  

(K ) is the basic signal element. ϕL, K (K) is presented by. 
 

ϕl,k =                                                 (2) 
 

II. RESEARCH ELABORATIONS 

THE UNDERWATER ACOUSTIC CHANNEL 

The underwater acoustic communication channel is extremely complex in nature. The complexity arises 

from the fact that the channel is not perfectly homogeneous. The numerous imperfections are mainly due to 

density and temperature gradients and the non-homogeneities of the water due to suspended particles of solid 

or gaseous matter. The constant water motion and the channel boundaries like the bottom and the surface 

further increase the complexity. The effect of such complex nature of the channel is the strong multi-path 

phenomenon and the Doppler spread. These phenomena are themselves not constant and are continuously 

varying. When viewed from a communication system designer’s point of view, the four aspects that are of 

fundamental concern are namely 

a) Multi-path phenomenon causing Inter-Symbol Interference and reverberation. 

b) Transmission Loss due to geometrical spreading and absorption. 

c) Ambient Noise. 

d) Doppler Spreading due to relative motion between the transmitter and receiver. 

It is to be noted that all the four aspects listed above are continuously varying in nature and the communication 

system  design  needs  to  constantly  track  these  variations  to  effectively  mitigate  their  effects.  The  

following paragraphs further elaborate the above stated aspects. 
a) Multi-path Phenomenon: This is the most challenging aspect of the underwater acoustic channel. The 
boundaries of the surface and bottom reflect the energy; so numerous travel paths exist between the transmitter 
and the receiver. 
This is further complicated by imperfect boundaries. The whole phenomenon results in time dispersal of the 
signal.
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This time spreading can be as high as hundreds of milliseconds in shallow water to several seconds in deep 

waters. At high frequency, the total time spread is less due to absorption at boundaries and attenuation in water. 
 

b)  Transmission  Loss:  The  acoustic  wave  reduces  in  intensity  as  it  propagates  through  the  medium  

due  to geometrical spreading and absorption mechanism. Though the attenuation of acoustic waves in water is 

negligible as compared to the RF waves in water, there is considerable loss in energy due to absorption 

mechanism in water. The loss due to geometrical spreading can be either spherical or cylindrical in nature. The 

loss per unit range is a strong function of frequency and is given by where TL is the transmission loss in dB, 

‘ f ’ is the frequency and ‘α‘is the absorption function . 
 

c) Ambient Noise: Ambient Noise influences the received Signal to Noise ratio and largely controls the 

transmitter power. It generally decreases in frequency over the range of interest. Inshore environment and 

marine worksites are noisier than deep ocean environment and the communication system design needs to cater 

for the worst case performance conditions. The platform noise from which the system operates also needs to be 

considered despite the efforts to isolate the transducers. Knudsen curves give a good insight into the ambient 

noise in the underwater medium. 
 

d) Doppler Spread: This is introduced by relative motion between the transmitter and receiver, or by option of 

the water. The shift is 0.35 Hz / (knots. KHz) one way, or 0.70 Hz / (knots. KHz) two way of relative motion. 

Due to the scarcity of channel bandwidth (caused by absorption losses and projector transducer 

characteristics), Doppler spread may easily result in further reduction in available bandwidth. This is because 

some allowances for guard band must be made especially for FSK system. 
 

OFDM PARAMETERS SELECTION 

The main parameters which need to be fixed in the transmitter are namely, 

• Sampling Frequency, Fs 

• Number of FFT and IFFT points, N 

• The length of the cyclic prefix, as a fraction of the symbol duration 

• The modulation scheme of the individual sub-carriers. 
 

The selection of Fs and N automatically fixes a number of other dependent parameters such 

as i) The symbol duration (T) without the cyclic prefix. This is because, T = N / Fs 

ii) The number of frequency bins (N) and the bin spacing or the carrier separation, ( Fs / 

N) 

iii) The number of bins falling within the bandwidth of interest i.e., from 6 KHz to 9 KHz, and hence the 

number of sub-carriers available for modulation. The indices these useful bins into the N-point IFFT can also 

be ascertained. The selection of the cyclic prefix length and the modulation scheme of individual carriers affect 

the data rate and the robustness of the system to channel effects. In this project, the limitations in the selection 

of the parameters are: 
 

• The minimum sampling frequency needs to be about 2.56 times (or at-least 2 times) the value of maximum 

frequency content (i.e., 9 KHZ) of the signal. 

• The length N, of the FFT or IFFT needs to be a power of 2, for ease of processing. 

• The symbol duration needs to be more than 30 msec in order to overcome the effects of multi-path and 

hence the ISI. This will also ensure a better integration at the receiver end when the symbol is being detected. 
• The sub-carrier spacing needs to be more than the maximum deviation due to Doppler shift. If this limitation is 
to be overcome, there has to be a suitable algorithm for Doppler compensation. 
 

Higher sub-carrier spacing results in lesser Inter-Carrier-Interference (ICI) due to minor drifts in sampling rate, 

but the downside is the reduction in data rate. It can be seen that the selection of the above-mentioned 

parameters is an iterative one, and any set of parameters is a tradeoff between integration time of the symbol 
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duration, immunity to ISI and Gaussian Noise; and the data rate. The communication system being reported 

has the following set of parameters:- 

 
 

Sampling frequency 32768 Hz 

FFT and IFFT length 1024 

Guard time / Cyclic 
prefix 

3.906 ms 

Symbol duration 
without cyclic prefix 

31.25 ms 

Symbol duration 
with cyclic prefix 

35.1562 ms 

Number of carriers 
used 

96 

Carrier spacing 32 Hz 

Frequency band of 
usage 

6016 Hz to 9088 Hz 

 

Table: 1.2 
 

To increase the transmission rate we generate twelve such basebands in the frequency range 6016 Hz to 

9088 Hz 

.Each such baseband accommodates 5460 bits. These sub bands are then frequency shifted so that they occupy 

frequency range 28672 Hz to 65536 Hz .Frequency shifting is done by modulation and filtering techniques. 

This gives effective bit rate of 65520 bits per second. 

 

III. SIMULATION AND RESULTS 

The trials and tests of the Communication System discussed in the previous chapters can be broadly 

categorized into two types, namely, 1) Simulation of the channel within the same computer and 2) Trials 

carried out in the acoustic test water tank. These are considered separately in the following paragraphs.  Trials 

on Simulated Channel Channel Model: An underwater acoustic communication channel, as discussed in 

Chapter 3, has the four main characteristics 
• Multi-path phenomenon 
• Transmission Loss 

• Additive Noise 

• Doppler Effects 

Any channel model of the underwater medium needs to incorporate the above four features. The 

hypothetical channel considered for the purpose of simulation has the following characteristics: 
• Channel length 2000 m 
• Depth of channel 300 m 

• Transducers depth 50 m 

• Loss due to bottom / surface bounce 3 dB 
 

Under the above conditions, there can be multiple paths between the transmitter and the receiver. Not all of the 

secondary paths have sufficient strength to interfere at the receiver. For the purpose of simulation, we can 

consider a direct path and a few indirect paths. The signal arriving from the indirect paths are reduced in 

strength due to the extra distance traversed (hence more path loss – proportional to the extra distance) and one 

or more bottom / surface bounce loss. It can be safely concluded that the strongest of the indirect path 

signals are at least 4 dB below the direct path signal. This means that its strength is 0.63 times the strength 
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of the direct path signal. The next issue is the extent of delay of the indirect path signal. Since it traversed the 

extra distance, the delay is the time taken for the sound wave to travel this extra distance in the water medium. 

The underwater channel considered above can be modeled as a FIR filter with the tap delays equal to the delay 

of each indirect path signal arriving at the receiver and the coefficients are the relative strength of these signals 

with respect to the direct path signal. For the first set of Simulations, one indirect path signal of strength 0.63 

and delay of 56 milliseconds is considered. The Additive noise is added in the channel such that the SNR 

varies from 0 dB to 30 dB. This model of the channel simulates strong multi-path effects, propagation loss, 

and additive noise. The transmitter itself simulates the Doppler effects sending out a re-sampled waveform. 

Simulations were carried out over the channel discussed above by considering a random set of 50,000 bits for 

each simulation. The simulation results are as follows: 

No multipath effect for SNR = 8 dB BER = 3 in 1000; 

SNR= 10 dB BER = 3 in 10000; 

With Multipath effect for SNR = 8 dB BER = 2 in 100 

SNR = 10 dB BER = 1 in 100. 

IV. CONCLUSION 

    In this paper, we studied the improve the performance of the water-line signal on top of OFDM 
underwater communication.   An acoustic data communication system has been designed for ‘Underwater 
Channel’ with the features as brought out in first part. A modulation scheme namely, OFDM has been used in 
the design of the system, deviating  from  the conventional  path  of  using  ‘Single  Carrier-Frequency  
Systems’ for  such  applications. The simulation yielded results comparable with the conventional systems. 
The performance of the system in actual trials in Acoustic Test Water-Tank further proves the efficacy of 
such a modulation scheme. The system could prove the concept of high data rate using OFDM for 
underwater applications. In the case of implementation on a special purpose DAQ card, the initial Channel 
Probe / Message Detect algorithm may be suitably modified, and Barker sequences may be used. 
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Abstract- This paper review analysis of the performance of a fuel 

cell energy source based Multi Level Inverter topology. Multi 

Level Inverter topologies are suitable in high power application 

due to their ability to synthesize waveforms with better harmonic 

spectrum. The Multilevel inverter circuit analysis and selection 

of proper references discussed based on the formulation 

switching patterns. A Single phase five level cascaded inverter is 

used to explain the methods. The method can be easily extended 

to an m-level inverter. The cascaded inverter is subjected to a 

new modulation scheme, which uses multiple modulating signals 

with a single carrier. In order to justify the merits of the proposed 

modulation scheme, harmonic analysis for and measured THD 

and output voltages are compared and discussed. 

 

Index Terms- Multilevel inverter, Multicarrier Pulse width 

modulation, Total harmonic distortion, PV Cell, Switching 

frequency optimal PWM, Sub harmonic PWM modulation index. 

 

I. INTRODUCTION 

uel cell power generation is very desirable since it is 

renewable and does not contribute to pollution or Global 

climate change. FC is especially attractive for -applications in 

where sunshine is available for most of the time. This paper 

presents a FC array connected to Cascaded H-Bridge type multi-

level inverter to achieve sinusoidal voltage waveform and output 

sinusoidal current to the utility grid with a simple and cost 

effective power electronic solution. The topologies of multilevel 

inverters are classified in to three types the Flying capacitor 

inverter, the Diode clamped inverter and the Cascaded bridge 

inverter [1][2]. The proposed scheme of multilevel inverter is the 

multi carrier sub-harmonic pulse width modulation (MC-SH 

PWM) [4][5].  

 

II. LITERATURE REVIEW     

         In the year 2000, George A. O'Sullivan, presented “Fuel 

Cell Inverters for Utility Applications” in which he describes that 

Fuel cells are rapidly achieving economic viability, and they 

produce none of the air pollutants that harm human health. For 

utility applications, fuel cell dc must be economically converted 

without isolation transformers. A fault-tolerant design that safely 

dissipates fuel cell thermal energy when the utility fails is 

presented. A design of power converters for connecting fuel cells 

to utilities is described. The transformer less design consists of a 

boost converter followed by an inverter. While specifications are 

given for a 500 kW design at 60 Hz, other power levels and 

frequencies can be easily scaled. In the same year 2000, 

J.Padulles,G,W Aultand J.R McDonald, in their paper “An 

Approach to the dynamic modeling of fuel cell characteristics for 

distributed generation operation” describes an approach to the 

modeling of subsystems from the power systems point of view 

and main conclusions of modeling activity. This paper also 

suggests that fuel cell plants be designed to be capable of 

delivering ancillary services as well as power in order to 

facilitate their market entry with added value features. This paper 

also reports on modeling of the different plant subsystems in 

order to understand how such a plant will operate in future. In the 

year 2004, Jin Wang, Fang Z.Peng, Joel Anderson and Ryan 

Buffenbarger, in their paper “Low cost fuel cell inverter system 

for residential power generation” describes the low cost 10 kW 

inverter system to overcome the high installation cost of 

commercialization of sofc.In the same year 2004, Rajesh 

Gopinath, Sangsun Kim, Jae-Hong Hahn, Prasad N. Enjeti, Mark 

B. Yeary, , and Jo W. Howze, in their paper “Development of a 

Low Cost Fuel Cell Inverter System With DSP Control” 

describes the development of a low cost fuel cell inverter system 

in detail. The approach consists of a three-terminal push-pull dc–

dc converter to boost the fuel cell voltage (48 V) to 200 VDC. A 

four switch [insulated gate bipolar transistor (IGBT)] inverter is 

employed to produce 120-V/240-V, 60-Hz ac outputs. High 

performance, easy manufacturability, lower component count, 

safety and cost are addressed. Protection and diagnostic features 

form an important part of the design. Another highlight of the 

proposed design is the control strategy, which allows the inverter 

to adapt to the requirements of the load as well as the power 

source (fuel cell). A unique aspect of the design is the use of the 

TMS320LF2407 DSP to control the inverter. Two sets of lead-

acid batteries are provided on the high voltage dc bus to supply 

sudden load demands. Efficient and smooth control of the power 

drawn from the fuel cell and the high voltage battery is achieved 

by controlling the front end dc–dc converter in current mode. 

The paper details extensive experimental results of the proposed 

design on Department of Energy (DoE) National Energy 

Technology Laboratory (NETL) fuel cell. In the same year 2004, 

Dongmei Chen Huei Pengl in their paper “Modeling and 

Simulation of a PEM Fuel Cell Humidification System” 

describes that maintaining proper fuel cell membrane 

humidification is a key challenge in achieving optimal fuel cell 

performance. For automotive applications, the load and 

environment conditions are constantly changing. Therefore, the 

membrane humidity needs to be properly controlled during 

transient. A humidifier system using water vapor exchange 

membrane is modeled and analyzed in this paper. The 4-state 

humidifier model is integrated with a fuel cell stack. Feedback 

and feed-forward control algorithms are developed so that the 

fuel cell maintains its highest membrane water content under a 

wide range of operation conditions without flooding. 

         This paper presents the implementation of an efficient 

method for computing low order linear system models of Solid 

Oxide Fuel Cells (SOFCs) from time domain simulations. The 

F  
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method is the Box-Jenkins algorithm for calculating the transfer 

function of a linear system from samples of its input and output. 

In the year 2005[3], Hennann Wetzel, Norbert Frbhleke, Joachim 

Bicker, Peter Ide, Jiirgen Kunze in their paper “Fuel Cell Inverter 

System with Integrated Auxiliary Supply” describes an 

innovative, flexible modular concept for a fuel cell inverter 

system with optimized overall efficiency for a domestic heater 

and compared with conventional and frilly bidirectional 

solutions. Three types of bidirectional insulated DC/DC 

converters are discussed. The design should take into account the 

asymmetrical flow of power from the fuel cell to the mains and 

back to the fuel cell for the supply of the auxiliary equipment An 

integrated auxiliary power supply turned out to be best, which is 

fed during normal operation directly by the fuel cell, and, during 

start-up by the mains. A loss analysis for both operation modes 

has been carried out as support for the final design decision. A 

multilevel inverter is to determine the switching angles (times) so 

as to produce the fundamental voltage and not generate specific 

higher order harmonics. In this work, techniques are given that 

allow one to control a multilevel inverter in such a way that it is 

an efficient, low total harmonic distortion (THD) inverter that 

can be used to interface distributed dc energy sources to a main 

ac grid.  A procedure to eliminate harmonics in a multilevel 

inverter has been given which exploits the properties of the 

transcendental equations that define the harmonic content of the 

converter output. Specifically, it was shown that one can 

transform the transcendental equations into symmetric 

polynomials which are then further transformed into another set 

of polynomials in terms of the elementary symmetric 

functions[1] In  this paper, a power line conditioner using a 

cascade multilevel inverter is presented for voltage regulation, 

reactive power (VAr) compensation, and harmonic filtering. The 

cascade M-level inverter consists of (M-1)/2 H Bridges, in which 

each bridge has its own separate DC source. This new inverter 

can: (1) generate almost sinusoidal waveform voltage with only 

one time switching per line cycle; (2) eliminate transformers of 

multipulse inverters used in the conventional static VAr 

compensators; and (3) make possible direct connection to the 

13.8 kV power distribution system in parallel and series without 

any transformer. In other words, the power line conditioner is 

much more efficient and more suitable to VAr compensation and 

harmonic filtering of distribution systems than traditional 

multipulse and pulse width modulation inverters. It has been 

shown that the new inverter is especially suited for VAr 

compensation. This paper focuses on feasibility and control 

schemes of the cascade inverter for voltage regulation and 

harmonic filtering in distribution systems. Analytical, simulated, 

and experimental results show the superiority of the new power 

line conditioner [14]. In This paper presents the development of a 

control scheme for a multilevel diode-clamped converter 

connected in a series-parallel fashion to the electrical system 

such that it can compensate for deviations in utility voltage (sag, 

surge, and unbalance) and act as a harmonic and/or reactive 

current source for a load. New carrier-based multilevel pulse 

width modulation techniques are identified to maximize switch 

utilization of the two back-to-back diode-clamped inverters that 

constitute the universal power conditioner. An experimental 

verification for a six-level power conditioner is given[15].In This 

paper is to present a new pulse-width modulation (PWM) 

technique for multilevel inverter/converter control, which 

provides more degrees of freedom for specifying the cost 

function than that for step modulation technique, for a given 

hardware. Therefore, the presented technique eliminates more 

specified low order harmonics without resorting to the increase 

of hardware. In comparison with the selective harmonic 

elimination PWM technique, for the same number of eliminated 

low order harmonics, the presented technique provides the 

advantages of both lower total harmonic distortion (THD) and 

less switching. Simulation and experimental results are presented 

to confirm the above-mentioned claims [16] In This paper 

presents transformer less multilevel power converters as an 

application for high-power and/or high-voltage electric motor 

drives. Multilevel converters: (1) can generate near-sinusoidal 

voltages with only fundamental frequency switching; (2) have 

almost no electromagnetic interference or common-mode 

voltage; and (3) are suitable for large volt-ampere-rated motor 

drives and high voltages. The cascade inverter is a natural fit for 

large automotive all-electric drives because it uses several levels 

of DC voltage sources, which would be available from batteries 

or fuel cells. The back-to-back diode-clamped converter is ideal 

where a source of AC voltage is available, such as in a hybrid 

electric vehicle. Simulation and experimental results show the 

superiority of these two converters over two-level pulse width-

modulation-based drives [17]. 

 

III. MULTI LEVEL CONVERTER TOPOLOGIES     

         The general objective of the multi level converter is to 

synthesize a sinusoidal voltage form several levels of voltages by 

constructing a staircase kind of wave shape. Typically the 

different voltage levels are obtained from several capacitors 

connected in series across a DC bus the minimum number of 

levels of voltage in a multi level inverter is three. Basic multi 

level topologies have been categorized into the following three 

types (1) Diode clamped; (2) Flying capacitor; and (3) Cascaded 

inverter topologies. 

 

A. Diode clamped multi level inverter (DCMI) [6] 

         The DCMI uses capacitors in series to divide up the DC bus 

voltage into a set of voltage levels. To produce “m” levels of the 

phase voltage at the output, this inverter needs (m-1) capacitors 

on the DC bus. A 3 level DCMI are shown in fig 1a In the 3 level 

inverter as shown in fig 1 the DC bus consists of two capacitors. 

For a DC bus voltage Vdc, the voltage across each capacitor is 

Vdc/2; so the voltage stress across each device will be limited to 

Vdc/2, through clamping diodes. In the 3 level inverter, there are 

three switching combinations to generate three level voltages 

across the load. The diode clamped inverters require high voltage 

rating for the blocking diodes. Also the device ratings are not 

equal. The capacitor voltage is also not balanced[13]. 

         When the number of levels is high enough in the DCMI 

harmonic content will be low enough to avoid the need for filters. 

These inverters have high efficiency because all the devices are 

switched at the fundamental frequency. The control method for 

this inverter is simple especially for back to back inter tie system. 

However, this type of inverter suffers from the drawback of 

having to use a large number of clamping diodes when the 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      277 

ISSN 2250-3153  

www.ijsrp.org 

number of levels is high. It is also difficult to control the flow of 

real power for the individual converter levels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.1 Circuit diagram of Diode-clamped multilevel 

converter 

 

B. Flying capacitor multi level inverter (FCMI) [12] 

         In PCMI a ladder structure of DC side capacitors is used 

where the voltage on each capacitor differs from that of the next 

capacitor. To generate m level staircase output voltage, m – 1 

capacitors in the DC bus are needed. The size of the voltage 

increment between two capacitors determines the size of the 

voltage levels in the output waveform. Figure 2a shows the 3-

level configuration for a flying capacitor type inverter; if requires 

two bus capacitors and two more capacitors for maintaining the 

voltage levels .The major advantage of FCMI is that large 

amount of storage capacitors provide extra ride through 

capabilities during power storage. Both real and reactive power 

flow can be controlled, making this a possible voltage source 

converter candidate for high voltage direct current (HVDC) 

applications. The major disadvantage is that too many capacitors 

are used that makes the packaging difficult for this inverter. In 

addition switching losses are high especially due to real power 

transfer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.2 circuit diagram of multilevel converter using flying 

capacitor 

 

C. Multilevel converter using cascaded-converter with separate 

DC sources[21] 

         The third structure introduced here is a multi level inverter, 

which uses cascaded inverters with separate DC sources 

(SDCSs). The general function of this multi level inverter is the 

same as that of the two previous inverters. The multi level 

inverter using cascaded inverter with SDCSs synthesizes a 

desired voltage from several independent sources of DC 

voltages, which may be obtained from batteries, fuel cells or 

solar cells. This configuration has become very popular recently 

in AC power supply and adjustable speed drive applications. This 

inverter can avoid extra clamping diodes or voltage balancing 

capacitors. A single phase 3 level configuration of such an 

inverter is shown in fig 3a. Each SDCS is associated with a 

single phase full bridge inverter. The AC terminal voltages of 

different level inverters are connected in series. By different 

combinations of the four switches Sa1- Sa4 each inverter can 

generate three different levels of voltage outputs + Vdc, -Vdc 

and zero. The AC outputs of each of these full bridge inverters 

are connected in series such that the synthesized voltage 

waveform is the sum of the inverter outputs. In this topology, the 

number of output phase voltage levels is defined by m = 2s + 1, 

where s is the number of DC sources. For a three phase system, 

the output voltage of the three cascaded inverters can be 

connected in either star or delta configuration. As this 

configuration uses separate DC sources, it is well suited for 

various renewable energy sources such as fuel cell, photovoltaic 

and biomass. 

         The major advantage of this configuration is that it requires 

the least number of components among all multi level inverters 

to achieve the same number of voltage levels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.3 Circuit diagram of multilevel converter using 

cascaded-converter with separate DC sources 
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CONCLUSION 

         1. Those Fuel Cells are preferred which have high voltage 

ratings and low current profile. This is because at higher current 

the losses within the fuel cell will be more and hence the 

efficiency of the system, for which it is known, will deteriorate. 

But the main draw back of higher voltage fuel cells is that 

voltage level can be increased only by adding series stacks. This 

adds to the system cost. 

         2. In low power rating fuel cells, low voltage is an issue. 

Boost converter provides a solutions to raise the voltage level of 

the FC stack. Besides this bi-directional DC to DC converters are 

also used for boosting and isolation. This increases the bulkiness 

of the whole application.  

         3 "Multi Level Converter". After a brief overview of the 

background information, design considerations presented 

multilevel voltage source converters that synthesize the converter 

voltage by equally divided capacitor voltages. All these 

converters have been completely analyzed and simulated. 

Multilevel converters The application on which the multilevel 

voltage source converter may have the most impact is the 

adjustable speed drive. Using multilevel converters not only 

solves harmonics and EMI problems, but also avoids possible 

high frequency switching dvldt induced motor failures. With a 

balanced voltage stress in devices and utility compatible features, 

the multilevel converters have shed a light in the power 

electronics arena and are emerging as a new breed of power 

converters for high-voltage high-power applications. 

 

REFERENCES 

[1] J.M. Correa, F.A. Farret, L.N. Canha, M.G. Simoes, “An Electrochemical-
Based Fuel Cell ModelSuitable for Electrical Engineering Automation 
Approach,” IEEE Trans. Industrial Engineering,vol. 51, no. 5, pp. 1103-
1112, Oct. 2000. 

[2] R.F. Mann, J.C. Amphlett, M.A.I. Hooper, H.M. Jensen, B.A. Peppley, P.R. 
Roberge, Development and Application of a generalized Steady-State 
Electrochemical Model for a PEM  fuel  Cell,” J. of Power Sources, vol. 86, 
pp. 173-180, 2000. 

[3] E. Hernandez, B. Diong, “A Small-Signal Equivalent Circuit Model for 
PEM Fuel Cells,” IEEE,Applied Power Electronics Conference and 
Exposition, vol. 1, no. 1, pp. 121-126, 6-10 March 2005 

[4] P. Famouri, R. S. Gemmen, “Electrochemical Model of a PEM Fuel Cell,” 
IEEE Power Engineering Society General Meeting, vol. 3, pp. 1436-1440, 
Jul. 2003. 

[5] R.F. Mann, J.C. Amphlett, T.J. Haris, B.A. Peppley, P.R. Roberge, R.M. 
Baumert, “Performance Modeling of the Ballard Mark IV Solid Polymer 
Electrolyte Fuel Cell,” J. of Electrochemical Society, vol.142, no.1, pp. 9-
15, Jan. 1995.  

[6] M. Uzunoglu, M. S. Alam, “Dynamic Modeling, Design, and Simulation of 
a Combined PEM Fuel Cell and Ultracapacitor System for Stand-Alone 
Residential Applications,” IEEE Trans. Energy Conversion, vol. 21, no. 3, 
pp. 767-775, Sept. 2006. 

[7] J. Padulles, G. W. Ault, and J. R. McDonald, “An Integrated SOFC Plant 
Dynamic Model for Power System Simulation,” J. Power Sources, vol. 86, 
no. 1-2, pp. 495-500, Mar. 2000. 

[8] K. Xing, and A. M. Khambadkone, “Dynamic Modeling of Fuel Cell with 
Power Electronic Current and performance analysis,” IEEE International 
Conference on Power Electronics and Drive Systems, vol. 1, pp. 607-612, 
17-20, Nov. 2003. 

[9] P. T. Krein, S. Balog, Xin Geng, “High-Frequency Link Inverter for Fuel 
Cells Based on Multiple- Carrier PWM,” IEEE Trans. Power Electronics, 
vol. 19, no. 5, pp. 1279-1288, Sept. 2005. 

[10] J. N. Chiasson, L. M. Tolbert, K. McKenzie, Z. Du, “Harmonic Elimination 
in Multilevel Converters,” IASTED International Conference on Power and 

Energy Systems (PES 2003), February 24-26, 2003, Palm Springs, 
California, pp. 284-289. 

[11] J. S. Lai, F. Z. Peng, “Multilevel Converters - A New Breed of Power 
Converters,” IEEE Transactions on Industry Applications, vol. 32, no. 3, 
May 1996, pp. 509-517.  

[12] F. Z. Peng, J. W. McKeever, D. J. Adams, “A Power Line Conditioner 
Using Cascade Multilevel Inverters for Distribution Systems,” IEEE 
Transactions on Industry Applications, vol. 34, no. 6, Nov. 1998, pp. 1293-
1298.  

[13] L. M. Tolbert, F. Z. Peng, T. G. Habetler, “A Multilevel Converter-Based 
Universal Power Conditioner,” IEEE Transactions on Industry 
Applications, vol. 36, no. 2, Mar./Apr. 2000, pp. 596-603.  

[14] F.-S. Shyu and Y.-S. Lai, “Virtual Stage Pulse-Width Modulation 
Technique for Multilevel Inverter/Converter,” IEEE Transactions on Power 
Electronics, vol. 17, pp. 332-341, May 2002.  

[15] J. N. Chiasson, L. M. Tolbert, K. J. McKenzie, Z. Du, “A Unified Approach 
to Solving the Harmonic Elimination Equations in Multilevel Converters,” 
IEEE Transactions on Power Electronics, to appear in 2004.  

[16] L. M. Tolbert, F. Z. Peng, “Multilevel Converters as a Utility Interface for 
Renewable Energy Systems,” IEEE Power Engineering Society Summer 
Meeting, July 15-20, 2000, Seattle, Washington, pp. 1271-1274.  

[17] F. Z. Peng and J. S. Lai, “A static var generator using a staircase waveform 
multilevel voltage-source converter,” in Proc. PCIM/Power Quality, 1994, 
pp. 58-66. 

[18] N. S. Choi, G. C. Cho, and G. H. Cho, “Modeling and analysis of a static 
var compensator using multilevel voltage source inverter,” in Con$ Rec. 
IEEE/IAS Annu. Meeting, 1993, pp. 901-908. 

[19] C. Hochgraf, R. Lasseter, D. Divan, and T. A. Lipo, “Comparison of 
multilevel inverters for static var compensation,” in Con$ Rec. IEEE/IAS 
Annu. Meeting, 1994, pp. 921-928. 

[20] M. Carpita and S. Teconi, “A novel multilevel structure for voltage source 
inverter,” in Proc. EPE 1991, pp. 90-94. 

[21] F. Z. Peng and J. S. Lai, “A multilevel voltage-source inverter with separate 
dc sources,” in Con$ Rec. IEEE/IAS Annu. Meeting, 1995, pp. 2541-2548. 

[22] F. Z. Peng and T. Fukao, “A multilevel inverter for static var generator 
applications,” in IEE Jpn., Paper SPC-93-71, 1993. 

 

AUTHORS 

First Author – Kishwar Jhan Ali, Research scholar, Department 

of Electrical engineering, TIT Bhopal,  kishwar03@yahoo.com 

Second Author – Rajesh Sahu, Prof. Department of Electrical 

Engineering, TIT Bhopal,  rajesh_sahu50@yahoo.com 

 

mailto:rajesh_sahu50@yahoo.com


International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      279 

ISSN 2250-3153  

www.ijsrp.org 

A Survey on Human Brain Interface 
1
Ananth B.R, 

2
Divya D 

 
1Student, Dept of T.C.E, K.S.I.T, Bangalore-62 
2Student, Dept of T.C.E, K.S.I.T, Bangalore-62 

 
Abstract- A complete blessing in disguise”-for completely 

paralysed people with none of their body parts functioning. 

Virtual human brain is an astonishing technological milestone 

which allows the quadriplegic patients to control the computer 

using their thoughts. 

 

Index Terms- Amyotrophic Lateral Sclerosis, neurons, Pedestal, 

Neuroprosthetic device, Digital Signal Processing, EEG, Motor 

cortex. 

 

I. INTRODUCTION 

he Virtual human brain is a system (electrodes, sensors, and 

computer) in which brain activity in the patient is monitored 

and the intention of the user is converted  into computer 

commands
[1]

. This system senses, transmits, analyzes and applies 

the language of neurons. It is very useful for patients 

with amyotrophic lateral sclerosis (ALS) or spinal cord injury
 [1]

 . 

It is a branch of science exploring how computers and the human 

brain can be meshed together. It sounds like science fiction (and 

can look like it too), but it is motivated by a desire to help 

chronically injured people
[1]

. 

 

II. PRINCIPLE 

 

 
 

Fig: Virtual Human Brain
 [1] 

         The principle of operation behind this system is that with 

intact human brain functioning brain signals are generated. The 

signals generated are interpreted and translated into the cursor 

movements
 [2][1]

. This offers the user an alternate pathway to 

control a computer with thoughts. In this system, a sensor is 

implanted within the brain of the patient. This sensor monitors 

the activity of the brain from a small group of neurons. The 

sensor after interpreting the brain signals sends the electrical 

pulses, which are encountered by the neural signal interpreter 

which in turn sends the commands to the Computer (input)
[1]

.The 

technique used here is Neuro feedback.ie. A Neuromotor 

prosthetic device converts the brain activity into computer 

commands. By this means, a 
 
paralyzed people can move           a 

robot arm or drive their own wheelchair, just by thinking about it
 

[3]
. The sensor implanted in the brain uses 96 hairs –thin 

electrodes that senses the electromagnetic signature of neurons 

firing in specific areas of brains, for example, the area that 

controls the arm movement
 [1]

. The sensor translates that activity 

into electrically charged signals, which are then sent to an 

external device and decoded in software .the decoder connects to 

and can use the brain signals to control an external device. 

 

III. NEUROMOTOR PROSTHETIC DEVICE 

         To successfully translate thoughts into actions, a    BMI 

motor neuroprosthetic device would be required                                     

to incorporate several discrete functions
 [4]

. These include 

detection of an appropriate “brain intent” signal in some real-

time modality, rapid extraction of the signal from the available  

data (in the face of noise),  communication of  that  signal to 

some form of internal or external actuator  device, and  then 

feedback on the task to determine whether and  how  precisely  

the  “brain intent”  command was actually performed. Each of 

these steps often emulates rather widespread steps occurring 

within the human nervous system and encompassing all normal 

brain function
 [5] [8]

. This is a wired technology where a sensor 

implanted on brain and electrode is hooked up to travel to 

pedestal on the scalp
 [1]

. From there, a fiber optic cable carries the 

brain activity data to a nearby computer. To interpret the brain 

signals even EEG can also be used. The signal generated by the 

brain is converted into the form of waveforms. 

 

T  
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Fig: Neuromotor Prosthetic Device
 [1] 

 

         Motor cortex
 
controls voluntary movements of the body. 

Those wires feed back to a tiny array – an information storage 

device – attached to a "pedestal" in the skull. Another wire feeds 

from the array into a computer. The obtained brain waveforms 

(EEG) signal can be done in time domain, e.g.: by comparing the 

amplitudes of EEG and infrequency domain. DIGITAL SIGNAL 

PROCESSING techniques can be used for sampling and band 

pass filtering the signal
 [6]

. Calculating these time or frequency 

domains features and then classifies them. 

 

IV. A  TINY CHIP IMPLANT 

 

 
Fig: Tiny chip implant

 [1] 

 

         The above figure shows how the brain signals are captured 

by the sensor
 [1]

. A day is not far when hooking up Brain to          

a system of electronic stimulators plugged into the muscles of the 

arm or legs. That would open up the prospect of patients moving 

not   just a cursor or their wheelchair, but their own bodies
 [7]. 

A 

well advanced software need to be developed which is 

compatible enough to get the input commands as brain signals 

and perform the activity as required. 

 

EEG Signal Analysis 

         Electroencephalography (EEG) has been used for decades 

to measure the brain's electrical activity. Planning and 

performing a complex movement (e.g., reaching and grasping) 

requires the coordination of muscles by electrical activity that 

can be recorded with scalp EEG from relevant regions of the 

cortex.  The EEG signals are recorded from electrodes placed on 

the scalp
 [9]

. The EEG preprocessing equals there are two types of 

EEG recording Monopolar, Bipolar. Monopolar picks up the 

voltage difference between the active electrode at scalp and the 

reference electrode on the ear lobe. Bipolar gives the voltage 

difference between the active electrodes which are placed on the 

scalp. The EEG signals are characterized by the following 

rhythms: delta waves, theta waves, alpha waves and beta waves. 

The frequency range of delta activity is 3Hz or below and found 

predominantly in infants up to 1year and deep sleep stages of 

normal adults.  Theta activity has a frequency range of 4Hz to 

8Hz. It exists in normal infants and children as well as during 

drowsiness and sleep in adults. Presence of   high  
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theta activity in awake adults suggests abnormal and pathogenic 

conditions. Alpha activity has frequency range of 8Hz to 13Hz. It 

is usually seen in posterior region of brain in each side, being 

higher in amplitude in dominant side. The amplitude is less than 

50µV. This is the major rhythm seen in normal relaxed adults. 

Beta has a frequency range of 13Hz to 30Hz and is predominant 

in frontal portion. This rhythm is present in alert or anxious                

subjects. The characteristics said above strongly depend on 

individual, age the brain signals are highly complex and random 

frontal portion and mental state.   

 

V. FUTURE  ENHANCEMENTS 

          Using this virtual human brain system the process                

of “MIND READING” can be  done of individuals
[1]

. The 

thoughts of animals and birds can be read in near  future. A 

completely self  operated  ROBOT  can be designed which when 

interfaced with computer can perform the actions as  per  the  

thoughts of  the  user. Wireless and miniature version of this  

system can be created so that no physical sensor implantation  is  

required
[1]

. 
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Malicious Web Pages 
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Abstract- Internet became a platform for fast communication and 

information transactions. Web pages undergo constant dynamic 

transformations. Due to this reason, it has become attackers 

preferred pathway for installing illicit products. It also made the 

intruders to use World Wide Web to hack or attack a client’s 

system. Malwares may be installed to the target system to 

disclose the user information. Malicious web pages are created 

using code attacks, finding system vulnerabilities and other 

methods. It contains potential threats. Number of web pages and 

malicious content in it, is increasing proportionally. Thus, it 

requires a large security concern in the Internet. Various 

approaches have been made to detect maliciousness. 

Evolutionary computation reached its top notch in recent years. 

Fuzzy systems are used in solving issues in various application 

domains. This paper proposes a novel approach using genetically 

evolved Fuzzy rules. Every web page contains its own features 

which may differ for a malicious web page. Using this factor, the 

system is implemented. 

 

Index Terms- Drive by-download, Genetic Algorithm, Fuzzy 

system, Security. 

 

I. INTRODUCTION 

ith the advent and the rising popularity of networks, 

Internet, intranets and distributed systems, security is 

becoming one of the focal points of research. Web content is 

undergoing a significant transformation. Early web pages 

contained simple, passive content, while modern web pages are 

increasingly active, containing embedded code such as ActiveX 

components, JavaScript, or Flash that executes in the user’s 

browser. 

          Malicious web page contains potential threats, which is a 

collection of scripts, foreign contents or an exploited content, 

added by an intruder to a web site. While performing a web 

service, a user will make request for a particular web site to a 

web server. The request is sent using communication messages. 

The server responds to the request by sending the requested web 

site to the user. It may contain malicious content or other 

software that install malware in the client’s system. These are 

powerful to disclose the user’s confidential informations that 

may include personal and professional matters without their 

knowledge. The vulnerabilities of web browsers and web based 

services have increased numerously by out numbering the 

conventional security concerns in the computer society. Security 

concern should be made mandatory for every user while 

accessing a web page. In order to provide this security, the threat 

of maliciousness will be given more priority. 

The usage of internet services have become essential in today’s 

environment. Most user interactive applications are written in 

JavaScript or VBScript. These scripting Languages provides an 

easy access to a service but because of the vulnerabilities of web 

browsers users security is compromised as it is easy to inject a 

malignant web code in to a web page since the user system is 

neither patched nor updated. As a matter of fact, more and more 

people are concerned with malicious code that could exist in 

software products. Malicious codes are pieces of code that can 

affect the secrecy, the integrity, the data and control flow, and the 

functionality of a system. 

          Most user system use anti-virus softwares to detect 

DHTML-code attacks. These softwares concentrate on the 

detection of binary executables by using signature based 

encryption. Their efficiency depends on the updation frequency. 

Changing the content of DHTML code is easier than changing 

binary executable programs. The updating frequency of 

signatures is slower than transformation frequency of malicious 

DHTML codes. This makes signature-based techniques 

ineffective to detect variants of malicious codes. In an 

experiment conducted, which tested the efficiency of anti-virus 

software against the commonly used obfuscation, the average 

false negative rate was 40% to 80%.  

          This paper proposes a method for detecting maliciousness 

using genetically evolved fuzzy rules. The potential features of a 

web page are extracted in this paper for implementation. 

 

II. LITERATURE REVIEW 

          To detect malicious web pages, the approaches used are 

mainly classified as: State change technique, Signature technique 

and Machine learning approach. The major techniques used by 

an attacker on a system are SQL injection, Obfuscation, Browser 

vulnerability Exploitation and URL redirection. The popular 

search engines are being abused by compelling the users to visit 

malicious web sites. 

          State change approach which is also known as rule-based 

approach monitors change of state against unauthorized creation 

of executable files or register entries in the client system[29].To 

detect drive by-download attack Bragin et al used event triggers 

by creating some trigger conditions to find unauthorized 

activities in file system, process creation and registry system[6]. 

Behaviour monitoring module is also conducted in a client 

system to track malicious behaviour [23]. 

          To detect malicious web pages, Bin, Jianjun, Fang, Dawei, 

Daxiang and Zhaohui [13] proposed the concept of abnormal 

visibilities. The authors showed  three main forms of abnormal 

visibility: width and height attributes of iframe, setting the 

display style of iframe ‘display: none’, generating iframe tag 

dynamically to make obfuscation. Abnormal visibility 

fingerprints are created and used to detect malicious web pages. 

Each web page is scanned to detect any form of abnormal 

W 
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visibility. The detected value in any kind of abnormal visibility is 

compared with a threshold value.  

          SQL injection exploits a vulnerable database application 

that runs in web servers. It allows unauthorized operations in 

vulnerable databases to collect user information and also to make 

changes in the data itself. This allows the adversary to directly 

alter the contents of the server’s database and inject his own 

content [22]. 

          Signature system uses low or high interaction client side 

Honeypot. It uses signatures for finding the malicious web page. 

In HoneyC system, Snort signature is used and in Monkey-spider 

system, contents of web page are crawled and stored in files [1]. 

Unknown attacks are not considered in this approach which 

becomes its drawback. 

          Machine learning approach consists of various methods to 

find maliciousness. HTTP responses from potential malicious 

web pages are analyzed to extract potential malicious 

characteristics [3], [21]. Another method proposes finding of 

malicious page by choosing features according to the usage of 

DHTML [30]. A Semantic aware reasoning detection algorithm 

based on structures of HTML codes is malicious web proposed to 

detect page [16]. Features of web pages, differentiated as static 

and run time are been selected to check the maliciousness of a 

web page using scoring algorithm [28]. 

          Thus most of the machines learning approaches use 

features that are extracted from web page properties. 

Compromising a client system or a legitimate web site causes 

spread of malicious content. Thus this is not enough to classify 

malicious web page from a benign page. 

 

III. METHODOLOGY 

          This paper proposes a method to find malicious web page 

using genetically evolved fuzzy rules. Potential features of a web 

page are selected. These features are those that remain 

unchanged in a web page while it is executed. [28] Van Lam Le, 

Ian Welch, Xiaoying Gao, Peter Komisarczuk suggested 26 

potential features from which we selected 21 optimal features. 

 

TABLE 1 

POTENTIAL FEATURES 

 

Sl.no. Features 

1. Number of redirection 

2. Number of iframe and frame tag 

3. Number of external link in iframe and frame tag 

4. Iframe and frame link length 

5. Ratio of vowel character in iframe and iframe 

link 

6. Ratio of special character in iframe and frame 

link 

7. Number of external links(other than iframe) 

8. Other link length  

9. Number of scripts 

10. Number of script lines 

11. Ratio of special character in script 

12. Script length  

13. Script word length 

14. Script function argument length 

15. Number of objects 

16. Number of applets 

17. Object link length 

18. Ratio of special character in object links 

19. Ratio of vowel character in object links 

20. Number of object attributes 

21. Applet link length 

 

          Binary encoding and Rule creation are the two important 

steps in this approach. Genetic algorithm and fuzzy rules used to 

make the binary encoding of features and the rule creation 

respectively. The binary encoded conditions undergoes cross 

over to develop new and more combination rules. Thus various 

new rules of web page features can also be checked. 

 

Genetic Fuzzy System 

          It is one of the most successful approaches to hybridize 

fuzzy systems with learning and adaption method apart from 

neural network [16], [17]. Genetic fuzzy systems are soft 

computing paradigm which focuses on the design and generation 

of fuzzy rules using evolutionary algorithm. It can solve complex 

real world problems which are difficult to be solved by 

conventional systems. 

 
 

Fig 1. Genetic fuzzy System 

 

          The Michigan-style genetic fuzzy rule-based system is a 

machine learning system which employs linguistic rules and 

fuzzy sets in its representation and is ideal for the rule discovery 

[18]. Genetic Algorithms are search algorithms based on natural 

genetics that provide robust search capabilities in complex spaces 

and thereby offer a valid approach to problems requiring efficient 

and effective search processes.[1] [19].This approach mainly 

used in all type of  probabilistic optimization problems and is 

inspired by biological evolution process. A  Genetic Algorithm 

maintains a population of candidate solution for the problem at 

hand, and makes it evolve by iteratively applying a set of 

stochastic operators. The operators mainly used are mutation and 

crossover. 

 

Fuzzy System 

          A fuzzy rule based system consists of two components: 

knowledge base and inference system [20]. Definition of the 

database and derivation of the rule base is associated with 

knowledge base. The definition of database is associated with 

variable universe, scaling factors of function, granularity per 

variable and membership functions associated with labels. 

Derivation of the rule base associated with fuzzy rule 

composition. The design of the knowledge base majorly focused 

on machine learning or human expert information. 
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Fuzzy logic 

          Fuzzy rules carries out the concept of partial truth or 

partial membership. There are membership values that range 

from 0.0 to 1.0 which denotes the false and truth respectively. 

Linguistic variables are essential to approximate the reasoning, 

because they are used to determine truth and possibility values of 

fuzzy propositions [21].Fuzzy logic provides an alternative way 

to represent linguistic and subjective attributes of the real world 

in computing 

 

IV. PROPOSED METHOD 

          Using Genetic Algorithm, from a set of initial fuzzy rules 

we are creating combinations. The initial fuzzy rules used are 

Mamdani Fuzzy rules. As already seen, genetic algorithm is a 

function optimizer. It will produce the combination of fuzzy rules 

using mutation and cross over. Here we are using multiple-point 

mutation and double-point cross over. The method uses a 

probabilistic measure to apply genetic algorithm operators. 

 

 
 

          For each webpage extract the basic feature vectors and 

calculate the antecedent occurrence frequency of the 

corresponding rules. That measure can be taken as the weightage 

of the rule and is given by        

     

            max (A/A+B,B/A+B)        

          (1) 

          A rule with ‘n’ features in its antecedent part, have a 

weightage which is given by 

                     
(2) 

 are the feature vector frequency in the webpage. 

                Expectation of taking best rule,  

  
  (3) 

 

 = Rule with maximum weightage 

                              =   if r1 > r2…….rn 

 

 

 
Fig 2. Architecture for proposed system 

 

Algorithm 

 

1. Start 

2. Extract and analyze the web data set with the potential 

features. 

3. Initialize the fuzzy rules using MAMDANI fuzzy model. 

               If Ai && Aj then Ri 

               If Bi && Bj then Rj 

               If Ci && Cj then Rk 

4. Generate new featured fuzzy rules using Genetic Algorithm 

for a fixed number of iterations. These new rules are created by 

mutation and cross over, 

              A’i && B’j then R’j 

              A’j && B’i then R’i 

              A’i && C’i then R’k 

              B’i && C’j then R’i 

5. Assign weightage to the initially formed fuzzy rules. 

6. Apply the above formed weighted rules on the features of the 

webpage to confirm the maliciousness. 

7. Stop. 

 

V. IMPLEMENTATION 

          The proposed method is simulated using matlab. The 

potential features in Table 1 are extracted from the web pages. 

Using some of these features, initial fuzzy rules are developed. 

The genetic algorithm tool kit in matlab generates fuzzy rules. 

Fuzzy rules are given as the population and it will undergo 

mutation and cross over, to generate new combinations of rules. 

The rules are being represented as bit form. Each rule will be of 

17 bits. Using these rules the maliciousness in the web pages are 

found. Considering a single web page, it may be malicious or 

non-malicious. In this situation, weightage is given for each 

potential features. Thus conformance in the malicious page 

detection is made. 

 

VI. RESULT AND DISCUSSION 

          Sample formed rules: 

          If (number of iframe and frame tag= low) or (number                                                                                             

of redirection= high) then malicious= high 
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          If (number of iframe and frame tag= medium) or (number 

of redirection = high) then malicious = high 

          If (number of iframe and frame tag = low) or (number of 

redirection = medium) then malicious = medium 

          If (number of iframe and frame tag = low) or (number of 

redirection = low) then malicious = low 

 

 
 

Fig 3: Fuzzy controller for Malicious Detector 

 

          The formed rules are converted into bit form in the 

following way. As there are 26 features, the feature vector is 

represented as 5 bit vector. Linguistic variables are represented 

using 2 bits.  Output variable is represented using 1 bit. Thus the 

single rule will be of 17 bits that includes two features and result.  

 

 
 

Fig 4: Fuzzy rule with membership value 

 

          For each rule we have to allot appropriate weightage using 

max (A/A+B, B/A+B). This Max-weight technique is applied, 

when the page contain similar value for different features. Then 

the probability of selecting best rule is pointed to the rule with 

maximum weightage.  

 

 
 

Fig 5:  Fuzzy rule surface 

 

VII. CONCLUSION AND FUTURE WORK 

          The formed rules accurately measure the maliciousness of 

the web page. This work majorly concentrates on malicious 

detection using genetically evolved fuzzy rules. The weightage 

given to the potential features of the web page gives more 

conformances to the presence of maliciousness. 

          Inclusion of more number of potential features and type II 

fuzzy are further enhancement for this work. The collected 

malicious web pages can be classified using a non-linear 

classifier to increase accuracy.  
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Abstract- Mars Rovers are the unmanned machines on planet 

MARS which are send to analyze and provide details about the 

planet. GPU and Genetic Algorithms are upcoming technologies 

used in Mars Rovers for analyzing and sending the data back to 

the Earth base station. GPU stands for Graphics Processing Unit 

in which Image compression is the basic layout of the 

technology. Image compression involves WAVELET transform 

and Image segmentation involves genetic algorithm. This paper 

focuses on   introducing the GPU technology and Genetic 

algorithm and methods involved in it which are key for space 

communication in the near future. 

 

Index Terms- GPU technology; GeForce; Genetic Algorithm; 

Wavelet Transform(WT); Wavelet; Pixels; Inverse WT.        

 

I. INTRODUCTION 

PU is an acronym for GRAPHICS PROCESSING UNIT. It 

is a technology which increases rate of operation in the field 

of science and its applications. CPU and GPU is a powerful 

combination because as CPU consists of a few cores optimized 

for serial processing, and GPU consists of thousands of smaller, 

but efficient cores which and is designed for parallel 

performance [1, 15, 16]. 

        The mathematically-intensive tasks, which may strain CPU, 

GPU technology lifts up the burden of CPU and frees 

up cycles which can be used for other applications. 

        The first company to develop the GPU was NVIDIA. 

NVIDIA’s   GeForce256 is the first to be developed which is 

capable of billions of calculations per second, and processes a 

minimum of 10 million polygons per second. It has over 22 

million transistors, as compared to 9 million of Pentium III 

version of INTEL. 

        GPU technology also involves workstation versions called 

the Quadro, by which over 200 billion operations per second can 

be processed and are delivered at the rate up to 17 million 

triangles per second.[2] 

        The GeForce card is compatible with other graphic 

cards namely APIs, OpenGL, Microsoft's DirectX, Intel's  

Accelerated Graphics Port (AGP) and AMD 's 3D..GPU clock is 

known as Engine clock and is measured in megahertz (MHz)[1, 

15] 

        In the field of computers genetic  algorithm(GA) is a  basic 

search which mimics the process of natural selection. The 

heuristic search (also sometimes called a meta heuristic) is  used 

to generate useful solutions for optimization and search 

problems  It is an artificial intelligence used by most intelligent 

machines[3]. 

        Genetic algorithms belong to the larger class of evolutionary 

algorithms (EA), which generate solutions to optimization 

problems using techniques inspired by natural evolution, such 

as inheritance,  mutation,  selection, and  crossover[3]. 

 

II. FEATURES OF  

GPU TECHNOLOGY 

        The GPU technology consists of LLNL which has fully 

functioning supercomputing environment. NVIDIA's Compute 

Unified Device Architecture (CUDA) technology is a hardware 

specification for its General Purpose Graphics Processing Units 

(GPGPUs). GPGPU’s can also  refered as "GPU"  as 

GPU are Single Instruction, Multiple Thread (SIMT) devices 

[16].  

        GPU computing is fundamentally different from CPU 

computing. GPU technology is also known as "stream 

processing" as it focuses on very high numbers of floating point 

computations. The computer algorithm with 10x, 20x or 100x 

speedups even compared to a modern multi-core CPU follow this 

technology. GPU is five times more efficient than a CPU as GPU 

optimizes  results and enhances CPU performance. 

        The Tesla M2050 and EDGE of GPU technology installed 

at 200 node graphics cluster, are capable of 515 double precision 

GFLOPS in GPU technology are capable of 1.03 TFLOPS which 

have double precision or 2.06 TFLOPS of single-precision which 

shares global memory between 448 cores or 6.25 MB per core[4] 

 

GENETIC ALGORITHM 

 As in case of humans genes play an important role in the 

transmission of characters to off springs from parents and best 

suitable healthy genes are selected by the numerous segments of 

chromosomes ,in the same way Genetic algorithm (GA) is a 

method in which noise free segments are used to construct an 

image. These segments are obtained from different images of 

same object. In genetic algorithm fitness of segments are 

analyzed. The principle of Natural Selection is also applicable in 

GA where only noise free segments are selected and rest are 

dropped. An image formed using GA is called as Generation 

which can be further used to form new generations. GA requires 

following two aspects 

 Genetic representation of the solution. 

 A fitness function to evaluate the segments [12,13, 14]. 

 

G  
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III. ADVANCEMENT IN GPU TECHNOLOGY 

        Earlier in the field of computers and graphics involved a  

shared software which was used to define the graphics layout of 

the computers and mostly all graphics were driven by software 

DirectX. This software used to couple the main memory and 

secondary memory of the computers to execute particular 

application. Different versions of DirectX performed different 

functions and performed graphics analysis[5].As the technology 

advanced a dedicated graphics card introduced in CPU which 

had its own inbuilt memory options and RAM was saved both 

from timeless usage and over utilization. These cards where 

named as GeForce. In the MARS rovers these cards provide both 

color management and memory space consideration which are 

the key constrain for Image compression. Table 1 describes the 

advancement in dedicated cards and technology involved in them 

[5].    

 

TABLE 1:  GPU TECHNOLOGY ADVANCEMENT 

 

YEAR GPU 

TECHNOLOGY 

TRANSISTORS 

1995 NV1 1million 

1999 GeForce 256 22 million 

2002 GeForce4  63 million 

2003 GeForceFX 130 million 

2004 GeForce6 220 million 

2005 GeForce7 302 million 

2006-

2007 

GeForce8 754 million 

2008 GeForceGTX200 1.4 billion 

 

IV. METHODOLOGY OF GPU TECHNOLOGY 

        In the field of communication this technology leads to 

graphical analysis of signals and helps in color management of 

the input data. In Mars rovers GPU technology helps in 

maintaining color strength of images taken by it and compresses 

the image so that main memory can accommodate large amount 

of data in the form of images taken by the camera of a rover. The 

sequential steps where GPU technology in  a rover is used 

 

 
 

Image Compression performed by a ROVER 

 

        In GPU technology graphics pipeline is a key method to 

analyze and compress image using Wavelet transform  

        Graphics pipeline is a fundamental concept in computer 

graphics and refers to a series of interconnected stages through 

which data and commands describing a scene in an image by 

which a rover can built an image and process it to the 

PHOTOREALISTIC model of the object on MARS [6,7]. 

Graphics pipeline also helps in adapting the images on the screen 

close to the human eye observations. GPU helps in modifying 

image and remove noisy signals by the use of wavelets with 

respect to time for analyzing, compressing  and maintaining 

nature and layout of PIXEL of an image. 

 

The basic methodology of GPU technology is: 

 
 

Flow Chart of Methodology of GPU Technology 

 

        a) Bus interface It interfaces with the system for sending 

and receiving data by processing commands[7]. 

        b) Vertex Processing It converts each vertex into a 2D 

screen position, and color is determined by lighting process. A 

programmable vertex shader is used which enables custom 

transformations for effects like warping, deformations of a shape. 

By vertex processing, vertices are transformed to screen space 

[7]. 

        c) Clipping It removes the parts of the image which are 

invisible in the 2D screen view like backsides of objects, areas 

which the applications or window system do not cover which are 

thus, deleted or clipped [7]. 

        d) Triangle Setup Collected vertices are converted into 

triangles and information is generated for every attribute of every 

pixel associated with the triangle [7]. 

        e) Rasterization In this triangles are filled with pixels which 

are known as "fragments" which may or may not wind up in the 

frame buffer [7]. 

        f) Occlusion Culling It removes pixels that are hidden or 

occluded by other object [7]. 

        g) Parameter Interpolation In this values for each fixed 

pixel is computed on the basis of color, fog, and texture [7]. 

        h) Pixel Shader In this stage textures and final colors are 

added to the fragments. In this   stage  a programmable pixel 
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shader is used to combine  pixel's attributes and textures in a 

user-defined way for generating custom shading effects in the 

image [7]. 

        i) Pixel Engines These are used for mathematically 

combination of final fragment colors, coverage and degree of 

transparency with the existing data stored at the associated 2D 

location in the frame buffer for producing the final color for the 

pixel [7]. 

        j) Frame Buffer Controller The frame buffer controller 

interfaces the physical memory which stores the actual pixel 

values. The frame buffer memory is often used to store graphics 

commands, textures and other attributes associated with each 

pixel [7]. 

 

GENETIC ALGORITHM 

        In a genetic algorithm, an object is segmented and a  

population of solutions  are obtained for a problem and these are 

evolved toward better solutions whose properties can be altered. 

These solutions are represented in binary as strings of 0s and 

1s.In this algorithm solutions are obtained from a population of 

randomly occurring segments and by an iterative process whose 

,final results obtained are termed as a generation. In each 

generation, the fitness of solution in the population is evaluated 

and the most fit solution are stochastically selected from the 

population, and each individual's solution is modified (in similar 

way as in humans chromosomes are recombined and possibly 

randomly mutated) to form a new generation. The new 

generation of solutions is then used in the next iteration of 

the algorithm. Commonly, the algorithm terminates when either a 

maximum number of generations has been produced, or a 

satisfactory fitness level has been reached for the population [2].                     

A standard representation of each segment or solution is as 

an array of bits of 0s and 1s.GA has main property has similar 

genetic representations as in humans in which appropriate 

segments of chromosomes are recombined. In the same manner 

noiseless or less noisy segments are combined to form a solution 

in GA which are convenient as they are aligned due to their fixed 

size, which facilitates simple crossover operations.  

 
Methodology of Genetic Algorithm 

 

        GA representations are explored in genetic 

programming and graph-form representations in human 

chromosomes are also explored in evolutionary programming of 

genetic algorithm in which different segments are analyzed. 

 

V. ANALYTIC APPROACH 

        In the analytic application to MARS ROVERS featuring 

Satellite Communication both GPU and GA contribute to image 

compression and image segmentation respectively. 

Image compression is a technique to reduce image size, PSNR 

value and number of pixels per block keeping W/L ratio same in 

order to increase the capacity of file storage and to improve the 

losses introduced in communication process. 

        Image segmentation is a process in which proper segments 

are selected to reconstruct the image which are less noisy and are 

close to object in the same way as in a human chromosomes are 

segmented to form an offspring .A composite image is formed by 

segments of different images taken of same object by MARS 

ROVERS. 

        Both the techniques GPU technology and GA are used by 

MARS rovers to communicate the EARTH base station and 

connect both the planets.  

 

Image Compression 

        Compression of an image taken by the Rover is a technique 

in which W/L of the image, number of pixels and resolution are 

maintained. In the rovers graphics nature of the image is 

maintained and memory constrains are modified. In image 

compression size of the image is changed so that available 

memory can be effectively utilized and speed of operation is 

enhanced. The graphics layout of the image is modified by GPU 

technology and compression is obtained by transforming the 

image by using Wavelet transform. This transform transforms 

image into another form of representation. It does not change the 

information content present in the image. Wavelet Transform 

provides a time-frequency representation of the image [17]. 

The Wavelet transform involved uses small wavelets of finite 

energy and multi resolution techniques for analyzing different 

frequencies. Wavelets used in this transform are localized waves 

and have energy constrains in both time and space. 

 

 
a WAVE and a WAVELET 

 

        In the image compression using Wavelet transform image is 

divided into number of signals and each signal to be analyzed is 

multiplied with a wavelet function which is acts as a window 

function and then the transform is computed for each segment 

generated. Value of the output of the system using Wavelet 

transform depends upon width of the wavelets used which scale 

and translate the signals. 

        Nature of timing sequences of wavelets transform may be 

Continuous or Discrete. The window function of continuous 

wavelet transform from (1). 
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                                 (1) 

        The continuous wavelet transform is the sum over all time 

of scaled and shifted versions of the mother wavelet ψ. The 

coefficients in continuous wavelet transform are calculated from 

(2). 

dttstfsC ),,()(),(                          (2) 
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in which is proportional to time information and s is 

proportional to inverse frequency information[8]. 

        Equation 3 gives window function of discrete wavelet 

transform.  
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        The Discrete Wavelet transform is calculated using above 

window function and respective transform function is (4). 

 

        


 kngkxngxny *

                 (4) 

        The Discrete Wavelet Transform (DWT), is based on sub-

band coding and yields fast computation of Wavelet Transform. 

It is easy to implement and also reduces the computation time 

and resources required [17]. 

        In image compression and processing techniques there are 

256 intensity levels or scales in which 0 is black and 255 are 

white. Each level is represented by an 8-bit binary number so 

black is 00000000 and white is 11111111[8]. 

  

 
Intensity level of an Image 

 

        At the receiver end decompression is performed   using 

inverse Wavelet transform (WT) and original image as by (5). 
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        Equation (7) is the inverse DWT used by rovers to 

decompress images is given by[10,11].  
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        Therefore image compression algorithms aim to remove 

redundancy in data in a way which makes image reconstruction 

possible and redundancies are removed. It is a compression 

technique which aims to reduce the requirements of storage 

space, transmission bandwidth and transmission time and helps 

in quicker transmission and decompressed at receiver  

 

Image Segmentation 

        Image segmentation is a process of dividing an digital 

image into multiple segments or parts. According to some 

homogeneity criteria set of pixels, pixels in a region are similar 

in both segments and un segmented image in respect to color, 

intensity or texture and it helps in locating and identifying 

objects and boundaries in an image. The basic goal of image 

segmentation is to simplify or change the representation of an 

image into something that is more meaningful and easier to 

analyze. In the image segmentation an image is segmented in 

number of segments and a new image is reconstructed using 

segments so that a lossless or less noisy image can be formed. It 

is basically performed by use of Genetic algorithm which 

analyses and selects less noisy segments for reconstruction. 

        Genetic algorithm is a method of dividing parental image 

into segments and from the population of segments it judges and 

create an   offspring  image with best fitted valued segments. 

Major GA operators are [12, 13, 14] 

 Mutation 

 Crossover 

 Reproduction or reconstruction 

 

 
GA rule for Image Segmentation 

 

        The choice of a segmentation technique over another and 

the level of segmentation are decided by the particular type of 

image and characteristics considered but all have same flow 

diagram.  

        A simple GA algorithm has following steps:  

 Start with a randomly generated population of n bit 

segments of images 

 Calculate the fitness f(x) of each segment in the 

population.  

 Repeat the steps until an image is reconstructed 

using best fitted segments. 

 We select a pair of parental images from the current 

population of images which on selection has least 

noise effect.  

 With probability, crossover the pair at a randomly 

chosen point to form two new reconstructed images 

as offspring. If no crossover takes place, form two 

offspring that are exact copies of their respective 

mother image.  

 Mutate the two new reconstructed images at each 

locus with probability and place the resulting 

segments in new population.  

 Replace the current population with new population 

of reconstructed images[12,13,14] 

  

        This  results in an image segments that collectively cover 

the entire image or a set of contours extracted from the image. 
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The quality of segmentation depends upon the quality of image, 

gray level, texture, color, depth [12].  

 

VI. APPLICATIONS 

        GPU technology is primarily used for analyzing and 

maintaining graphics layout of 3-D applications, and redraws 3D 

objects on 2D screen. It also creates lighting effects and 

transforms objects every time a 3D scene[2] Practical application 

of image segmentation range from filtering of noisy images, 

medical imaging, locating objects in satellite images , iris 

recognition, fingerprint recognition[4]. 

 

VII. CONCLUSION 

        MARS rovers the unmanned machines involve image 

compression and image segmentation for sending data back to 

the Earth base stations. These techniques are involved for 

effective utilization of memory and removing noise effects so 

that true information can be communicated from the captured 

image of the events going on planet MARS. 
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Abstract- Real estate developments in Thailand, particularly 

housing, contribute to economic and national development. 

Almost all housing in Thailand is provided by the private sector. 

However, due to high competition and also negative factors 

affecting housing market such as economic downturn, political 

instability, high interest rate, etc., developers have to increase 

their competitive potential to survive in this market.  

         A house is an important element for living but it normally 

has high value. Consequently, people do not buy houses 

frequently during their lifetime.  This is why many residential 

developers ignore ways to promote customer loyalty. However, 

according to some successful real estate developers in Thailand, 

30% – 40% of customers visiting new residential projects during 

the selling period are influenced by word of mouth from former 

customers.  This implied that customer loyalty is very important 

in successfully running a real estate business in the long run.  

         According to previous related research paper, customer 

loyalty is affected by customer satisfaction, while customer 

satisfaction is derived from customer perceived value. The 

purpose of this study is to identify the dimensions of customer 

perceived value of purchasing a house in a housing estate and 

investigate their impact on customer loyalty, using customer 

satisfaction as a mediating variable. The dimensions of perceived 

value from related study consisted of functional value including 

product and price, social value, emotional value and relational 

value. Most research in the past focused only on the perception 

of tangible value related to a physical product.  This research, 

however, is concerned more about intangible value.   

         Data was collected from 253 home buyers/owners living in 

housing estates developed in Bangkok and peripheral areas due 

to high housing density in this area. Factor analysis was used as 

an analysis tool to confirm the underlying dimensions according 

to previous study and then, regression was employed to quantify 

the relationship between perceived value and satisfaction and 

also the relationship between satisfaction and loyalty. The study 

found that all dimensions of customer perceived value from 

previous study have a positive impact on both customer 

satisfaction and loyalty significantly. It’s interesting that 

“relational value” emerged as the most important factor to 

customer satisfaction in the study rather than core function of the 

product. This finding has implications for housing estate 

developers to concern more about relationship with their 

customers to create customer loyalty leading to long term 

benefits. 

 

Index Terms- Home Buyer, Perceived Value, Satisfaction, 

Loyalty 

 

I. INTRODUCTION 

Real estate developments in Thailand, particularly housing, 

contribute to economic and national development. Almost 

all housing in Thailand is provided by the private 

sector.(Pornchokchai, 2011)However, due to high competition 

and also negative factors affecting housing market such as 

economic downturn, political instability, high interest rate, etc., 

developers have to increase their competitive potential to survive 

in this market.  

        A house is an important element for living but it normally 

has high value. Consequently, people do not buy houses 

frequently during their lifetime.  This is why many residential 

developers ignore ways to promote customer loyalty. However, 

according to some successful real estate developers in Thailand, 

30% – 40% of customers visiting new residential projects during 

the selling period are influenced by word of mouth from former 

customers.(Prachachat Turakij, 2006)  This implied that 

customer loyalty is very important in successfully running a real 

estate business in the long run. 

        According to previous related research paper, customer 

loyalty is affected by customer satisfaction (J. J. Cronin & 

Taylor, 1992; Reidenbach & Sandifer-Smallwood, 1990; 

Woodside, Frey, & Daly, 1989), while customer satisfaction is 

derived from customer perceived value.(Gill, Byslma, & 

Ouschan, 2007; Khan, Kadir, & Wahab, 2010; Moliner, 

2009)The purpose of this study is to identify the dimensions of 

customer perceived value of purchasing a house in a housing 

estate and investigate their impact on customer loyalty, using 

customer satisfaction as a mediating variable.  

 

II. LITERATURE REVIEW  

2.1 Perceived value 

        According to many related research papers, the concept of 

perceived value has 2 major approaches. The first approach 

explains perceived value construct consisting of 2parts which are 

benefit received (economic, social and relational)  and sacrifice 

made (price, time, effort, risk and convenience)(J.Jr. Cronin, 

R  
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Brady, & Hult, 2000; Dodds, Monroe, & Grewal, 1991; Lapierre, 

2000; Roig, Garcia, Tena, & Monzonis, 2006) 

        The second approach is based on multidimensional concept 

of perceived value under 2 main dimensions; cognitive which is 

mainly related to economic value of the core product or service  

and affective which concerns about social and emotional value. 

(Roig, et al., 2006)This concept is based on an assumption that 

perceived value should not be viewed as the outcome from a 

single value resulting from a trade- off  between benefit and 

sacrificebecause perceived value is complex in nature and should 

be measured as multi-dimensional value.  (Bolton & Drew, 1991; 

Khan, 2010) Consequently, this research is studied based on the 

second approach.  

        Sweeney &Soutar (2001)studied about customer perceived 

value in purchasing durable goods (furniture and car stereo) and 

identified dimensions of perceived value as quality, emotional, 

price and social value. (Sweeney & Soutar, 2001)WhileRoig, 

Garcia, Tena, &Monzonis (2006) identified functional, emotional 

and social value as perceived value dimensions.(Roig, et al., 

2006)Moliner (2009) focused only on functional value which 

included quality of service and price in his study. (Moliner, 

2009) 

        However, most of the research focuses only on the value of 

the physical product and neglecting the value of 

relationship(Dwyer & Tanner, 1999)Moreover,  

Lindgreen&Wynstra (2005) suggested that future research should 

focus on 2 main dimensions of perceived value which are core 

product value and relational value.(Lindgreen & Wynstra, 

2005)Consequently,  Khan (2010) studied on 2 main dimension 

of perceived value which consisted of  perceived functional value 

which is related to quality, price and value of service and 

perceived relational value relating to confidence and 

communication. Both of them had effect on future intention 

significantly.(Khan, 2010; Khan, et al., 2010) 

        For this research, there are 4 main dimensions of perceived 

value included in the study as follows;   

        Perceived functional value : Perceived functional value of 

purchasing a house in this study includes 2 main dimension 

which is the value from a core product (Gill, et al., 2007; 

Lapierre, 2000; Moliner, Sanchez, Rodriguez, & Callarisa, 2007; 

Sweeney & Soutar, 2001) including quality, design and function 

of a house(Torbica & Stroh, 2001)and the value for money of a 

price (Chen & Hu, 2010; Gill, et al., 2007; Khan, 2010; Khan, et 

al., 2010; Lapierre, 2000; Moliner, 2009; Moliner, et al., 2007; 

Roig, et al., 2006; Sweeney & Soutar, 2001) 

        Perceived social value: Perceived social value of purchasing 

a house in this studycan be explained as the utility derived from 

the product’s ability to enhance social self-concept such as the 

feeling of acceptable from other people and how the product can 

make good impression on other people.  (Roig, et al., 2006; 

Sheth, Newman, & Gross, 1991; Sweeney & Soutar, 2001) 

Perceived emotional value: Perceived emotional value of 

purchasing a house is the utility derived from the feelings or 

affective states that a purchased house generates such as feeling 

good, like, happy or comfortable. (Gill, et al., 2007; Roig, et al., 

2006; Sheth, et al., 1991; Sweeney & Soutar, 2001) 

        Perceived relational value:Perceived relational value of 

purchasing a house is the utility derived from relationship with 

housing estate developer. Relational value attributes are; image, 

conflict, solidarity, trust (Lapierre, 2000) and communication 

(Khan, 2010; Khan & Kadir, 2011; Khan, et al., 2010) 

 

2.2 Customer satisfaction 

        There are many researchers in the past studying about 

customer satisfaction. Parker & Mathew (2001) found that 

customer satisfaction has a different meaning to each customer 

but normally satisfaction can be viewed as 2 alternatives; as an 

outcomeof a consumption activity or experience and as a process 

by comparing what is received and what is expected.(Parker & 

Mathews, 2001)(Gilly & Gelb, 1982) 

        According to marketing concept, customer satisfaction is in 

the central position between thought and practice and is a major 

outcome of marketing activities which lead to the post purchase 

behavior such as attitude change, repeat purchase and brand 

loyalty. (Churchill & Surprenant, 1982)It is believed that high 

level of customer satisfaction is the best indicator of future profit 

of the organization.(Kotler, 1991) 

 

2.3 Customer Loyalty 

        Customer retention and customer loyalty is the main basic 

goal of the organization as the consequent positive effect is 

repurchasing, long term relationship and profitability.  (Zineldin, 

2006)Beside repurchasing, customer loyalty also includes word 

of mouth. (Gro¨nroos, 1990)Mangold, Miller, & Brockway 

(1999) determined communicationbetween people as the 

important factor that influenced on customer purchasing behavior 

significantly because word of mouth from former customer who 

hasever experienced on the product or service seems more 

reliable.(Mangold, Miller, & Brockway, 1999) Consequently, 

word of mouth has major influence on purchasing decision of 

new customers. (Yi, 1990) 

 

2.4 Relationship among perceived value, customer 

satisfaction and customer loyalty  

        Perceived value is the important factor that affects customer 

satisfaction (Gill, et al., 2007; Khan, et al., 2010; Moliner, 

2009)and leads to customer loyalty or behavioral 

intention(McDougall & Levesque, 2000; Woodside, et al., 

1989)Many empirical studies confirmed that customer 

satisfaction has influence on customer loyalty significantly. (J. J. 

Cronin & Taylor, 1992; Reidenbach & Sandifer-Smallwood, 

1990; Woodside, et al., 1989) Consequently, Increasing customer 

satisfaction andcustomer retention leads to improved profits, 

positive word-of-mouth, andlower marketing expenditures 

(Reichheld, 1996) 

        Based on literature review, the hypothesises are as follows; 

        H1: Perceived functional value – quality has a positive and 

direct influence on customer satisfaction. 

        H2: Perceived functional value – price has a positive and 

direct influence on customer satisfaction  

        H3: Perceived social value has a positive and direct 

influence on customer satisfaction 

        H4: Perceived emotional value has a positive and direct 

influence on customer satisfaction  

        H5: Perceived relational value has a positive and direct 

influence on customer satisfaction 

        H6: Customer satisfaction has a positive and direct 

influence on customer satisfaction. 
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III. THE METHODOLOGY AND MODEL 

        The questionnaire consists of three sections. The first 

section is to screen the respondents who must be buyers/owners 

of houses in housing estate. The second section is to evaluate the 

perceived value dimension consisting of perceived functional 

value (quality and price), perceived emotional value, perceived 

social value and perceived relational value and also to evaluate 

customer satisfaction and customer loyalty. And the last section 

is to determine the demographic background of the 

respondents.Data was collected from 253 home buyers/owners 

living in housing estates developed in Bangkok and peripheral 

areas due to high housing density in this area. 

        Factor analysis (principal axis, varimax rotation) was used 

as an analysis tool to confirm the underlying dimensions.  An 

analysis of the Eigen values for perceived value suggested that 

five factors exist under perceived value dimension consisting of 

perceived functional value – quality (FVQ), perceived functional 

value – price (FVP), perceived social value (SV), perceived 

emotional value (EV) and perceived relational value (RV). The 

total variance extracted by the three factors were 69.25 

percent(Kaiser-Meyer-Olkin = 0.943, Bartlett’s test of sphericity 

was significant at p = 0.000 level).  

        Reliability analysis was conducted to evaluate the multi-

item scales of each perceived value dimension, customer 

satisfaction and customer loyalty. The Cronbach alpha results 

listed in table I were all the retained items and offer strong 

support for the reliability of five customer perceived value 

dimensions derived from the factor analysis 

 

Table I: Reliability Analysis 

 

Variables Number of items Cronbach Alpha 

perceived functional value – quality (FVQ) 6 0.892 

perceived functional value – price (FVP) 3 0.879 

perceived social value (SV) 4 0.915 

perceived emotional value (EV) 5 0.918 

perceived relational value (RV) 11 0.960 

Customer Satisfaction 5 0.903 

Customer Loyalty 4 0.965 

 

 

        Multiple regressionwas employed to quantify the 

relationship between perceived value dimensions consisting of 

perceived functional value – quality, functional value – price, 

social value, emotional value and relational valueand customer 

satisfaction. The results showed that all independent variables 

together explain 76 percent of the variance (R
2
) in customer 

satisfaction, which is significant at F value 156.715. Among 

these fivedimensions, an examination of the t-value indicates that 

perceived functional value - quality (9.007), perceived functional 

value – price (8.757), perceived social value (7.697), perceived 

emotional value (14.852) and perceived relational value (16.122) 

contributes as good predictors to customer satisfaction.  

        Simple regression was used to test the customer loyalty as 

the dependent variable and the customer satisfaction as the 

independent variable.  The results showed that customer 

satisfaction explains62 percent of the variance (R
2
) in customer 

loyalty, which is significant at F value 152.142 with t-value of 

20.366  

        Results are shown in Table II. The model confirmed the 

positive and direct influence of all perceived value dimensions 

on customer satisfaction and also customer satisfaction on 

customer loyalty. Therefore, H1 – H6 were accepted. 

 

 

Table II :  Regression Analysis 

 

Dependent 

variables 
Independent variable Beta  t-value significance 

Customer 

Satisfaction 

  

  

  

  

perceived functional value – quality (FVQ) 0.281 9.007 0.000 

perceived functional value – price (FVP) 0.274 8.757 0.000 

perceived social value (SV) 0.240 7.697 0.000 

perceived emotional value (EV) 0.465 14.852 0.000 

perceived relational value (RV) 0.503 16.122 0.000 

Customer 

Loyalty 
Customer Satisfaction 0.789 20.366 0.000 
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The figure below is the final research model showing the results 

of regression analysis. 

 

 

 
Figure I : Research model 

 

IV. THE FINDINGS 

        The dimensions of perceived value consisting of perceived 

functional value including quality and price, social value, 

emotional value and relational value. The study found that all 

dimensions of customer perceived value in the research model 

have positive impact on customer satisfaction significantly. And 

also the customer satisfaction has a positive impact on customer 

loyalty. It’s interesting that “relational value” emerged as the 

most important factor affecting customer satisfaction in the study 

rather than the core function of the product.  

 

V. SUMMARY AND CONCLUSIONS 

        In summary, all dimensions of perceived value have 

significant impact on customer satisfaction which is a mediating 

variable to customer loyalty. Most of the researches in the past 

focused only on the perception of tangible value related to a 

physical product.  This research, however, concerns more about 

intangible value,especially the emotional and relational value 

which have the most impact to customer satisfaction. This study 

has implications for housing estate developers to pay attention 

tomaintaining a good relationship with their customers and also 

focuses on emotional marketing to increase customer satisfaction 

and customer loyalty leading to long term and sustainable 

benefits.  
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Abstract- A field study was conducted at the Teaching and 

Research Farm, University of Agriculture, Makurdi, in 2008 and 

2009 cropping seasons. The objective was to determine the 

effects of six selected growth regulators viz: 2, 4-

dichlorophenoxyacetic acid (2, 4-D), aluminum tetraflouride 

(AIF4), fusicoccin, ethrel (2-chloroethyl phosphonic acid) – both 

at 200mg/L; coconut milk and potassium nitrate (KNO3) at 15% 

each, on the growth of four castor accessions namely; LAF-4, 

LAF-11, AKW-5 and AKW-7. Observations on growth were 

recorded on leaf area index (LAI), absolute growth rate (AGR), 

net assimilation rate (NAR), number of leaves and plant height – 

all per plant at 4, 8, 12, 16, 20, 24 and 28 weeks after sowing. 

The technique of growth analysis described by Steel and Torrie 

was adopted for data collection. Results showed that all the 

growth parameters were significantly affected by growth 

regulators and castor accessions at all growth stages, and were 

higher when castor accession were treated with 15% of coconut 

milk. Castor accessions varied significantly in growth being 

higher in AKW-5 at early growth stages and LAF-4 at latter 

growth stages. The 15% of coconut milk and AKW-5 interaction 

produced significantly higher growth at 8 to 24 WAS than other 

growth regulators and castor accession interactions. AKW-5 

showed greater growth response to application of 15% of 

coconut milk.    

 

Index Terms- growth, responses, castor, application, growth 

regulators. 

 

I. INTRODUCTION 

astor (Ricinus communis L.) a member of the family 

Euphorbiaceae is a tall glabrous indeterminate annual 

(Onwueme and Sinha, 1991[1]). Although castor plant has 

promising attributes either as an industrial or medicinal crop, the 

non extensive cultivation of this crop has tended to obscure its 

significance as a commerce commodity. In Nigeria, castor has so 

far remained unexplored and underexploited and very little is 

known about its cultivation. Thus it contributes little as a foreign 

exchange earner in Nigeria, and its production is below optimum 

level for industrial uses. 

        According to Hudson (1984[2]), growth, development and 

yield of crop plants, together with factors affecting them occupy 

a position of primary importance in crop production. He further 

reported that growth and development of crops are products of 

interplay between its genetic constitution and the environment. 

While the genetic make up of a crop is a fixed entity that delimits 

the extent to which that crop can develop and yield, the actual 

performance of the crop is regulated by the environment in which 

it grows. 

        Plant growth regulators act inside plant cells to stimulate or 

inhibit specific enzymes or enzyme systems and help regulate 

plant metabolism (Gianfagna, 1987[3]). Experience with 2, 4-D 

using the tobacco cell line cv Virginia Bright Italia (vB1-0) 

demonstrated that 2, 4-D promotes cell division at optimum dose 

of 10µm (Prisca and Nick, 2005[4]). Chen (2001[5]) noted that 

when 2, 4-D was administered as the only auxin, it was sufficient 

to maintain a high level of cell division. Field trials showed that 

by applying potassium nitrate, growth and grain yield as well as 

the protein content in the grains could be increased (Cakmak, 

2003[6]). Single treatments of 10% and 15% of coconut milk 

resulted in significantly increased plant height, chlorophyll 

content and yield of Abelmoschus esculentus L., Hibiscus 

sabdariffa and Solanum gilo L. (Mukaila et al., 2005[7]). In a 

study on ethrel (2, chloroethyl phosphonic acid) application to 

tomato (Atta-Aly et al., 1994[8]), the period of cell division was 

extended up to 16-18 days as compared to that of control, which 

completed its cell division in 10-12 days. A large stimulation of 

growth of tobacco calluses by fusicoccin has been reported (De 

Witt, 1995[9]). Zhao et al., (2002[10]) observed that when both 

2, 4-D and NAA were present, AIF4 caused a strong stimulation 

of cell division and strong decrease of cell length. 

        There is dearth of information on the response of castor to 

growth regulators with respect to growth. The objective of this 

study was therefore, to determine the effects of some growth 

regulators on the growth of castor. 

 

II. MATERIALS AND METHODS 

        Four castor accessions namely: LAF-4, LAF-11, AKW-5, 

AKW-7 and six growth regulators viz: 2,4-D (2,4-

dichlorophenoxyacetic acid), fusicoccin, ethrel (2-chloroethyl 

phosphonic acid, aluminum tetraflouride AIF4) – both at 

200mg/L; coconut milk and potassium nitrate (KNO3), at 15% 

each were used as treatments. Three castor seeds were sown per 

hill on the ridge and spaced 90cm x 50cm with a population 

density of 22, 222 plants per hectare. Thinning to one seedling 

per stand was done three weeks after sowing (WAS). The 

experiment was laid out in Randomized Complete Block Design 

with three replications. The gross plot size was 8m x 9.9m 

(79.2m
2
) with net plot size of 7.2m

2
. 

 

C  
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        The plots were weeded manually twice, before and after 

flowering at 30 and 60 days intervals respectively. Split foliar 

application of growth regulators was done at 40 days after 

sowing and one week after flowering. The plants were sprayed 

fortnightly with Vetox 85 insecticide at the rate of 1.1kg 

chemical per 225 litres of water starting from 9 WAS to 

minimize insect damage by weevils, leaf rollers, grasshoppers 

and aphids. 

        Data on selected growth parameters collected from five 

randomly labelled plants from net plots were recorded at 4, 8, 12, 

16, 20, 24 and 28 weeks after sowing and included the following: 

 

(i) Leaf Area Index (LAI) = LA 

      GA  

 

where:  

      LA = total leaf area in cm
2
. 

      GA = area covered on    ground in cm
2
.    

 

(ii) Absolute Growth Rate (AGR) = W2-W1 - g/m
2
/day 

              t2  - t1 

     

where:  

       W1 and W2 = total dry weight of plant material in 

grams.  

       t1 and t2 = sampling times in weeks after sowing 

 

(iii) Net Assimilation Rate (NAR) = 

       W2-W1 x Log A2 – Log A1 g/m
2
/day 

      A2-A1              t2    -    t1 

 

 

where: 

       W1, W2 = total dry weight of plant (g) 

      A1, A2 = total leaf area (cm
2
) 

       t1, t2 = sampling times (weeks after sowing). 

 

        The technique of growth analysis was adopted according to 

Steel and Torrie (1980[11]) and Hunt (1978[12]). 

 

(iv) Plant height (cm) 

 

(v) Number of leaves per plant. 

 

        Data collected were analyzed statistically using the Analysis 

of Variance Procedure described by Singh and Chaudhary, 

1979[13]; Steel and Torrie, 1980[14]. Treatment effects were 

compared by the Fisher’s Least Significant Difference Procedure  

(F-LSD) at 5% level of probability. 

 

III. RESULTS 

Leaf Area Index 

        Results on leaf area index (LAI) are presented in Table 1. 

LAI was significantly affected by growth regulators at all growth 

stages, and castor accessions at 8 to 16 WAS. LAI was higher 

when castor accessions were treated with 15% of coconut milk at 

8 to 16 WAS (Table 1). Significant variation in LAI was 

observed among the four castor accessions with AKW-5 being 

higher in LAI at 8 to 16 WAS, and LAF-4 at 20 to 28 WAS. LAI 

increased steadily from 8 to 12 WAS (stage of maximum leaf 

expansion) and thereafter, decreased till 28 WAS with age of 

plant. 

        Growth regulator x castor accession interactions on LAI at 

8, 12 and at 16 WAS were significant (Table 2). The 15% of 

coconut milk x LAF-4, LAF-11, AKW-5, AKW-7 interactions 

produced higher LAI at 8, 12 and 16 WAS followed by 200mg/L 

of AIF4 x castor accession interactions at 12 WAS (Table 2). 

 

Absolute Growth Rate  

         Absolute growth rate (AGR) was significantly influenced 

by growth regulators at 4 WAS to 28 WAS (Table 3). Higher 

AGR was observed under the stimulative influence of 15% of 

coconut milk. Castor accessions varied significantly in AGR, 

being higher in AKW-5 accession at 4, 8, 12, 24 and 28 WAS, 

and in LAF-4 at 16 and 20 WAS. Castor accessions produced 

steady increase in AGR up to 16 WAS, and thereafter, decreased 

till 28 WAS. 

        Significant growth regulator x castor accession interactions 

on AGR occurred at 12, 16 and 24 WAS (Table 4) with 15% of 

coconut milk x castor accession interactions being significantly 

higher than other growth regulator x castor accession interactions 

at 12, 16 and 24 WAS. 

 

Net Assimilation Rate 

        Results summarized in Table 5 show that net assimilation 

rate (NAR) was significantly affected by growth regulators at all 

weeks after sowing (growth stages), and was higher under 

coconut milk treatment (15%). Table 5 shows variations in net 

assimilation rate with age of plant at different growth regulator 

applications. Net assimilation rate increased steadily from 4 

WAS up to the stage of maximum leaf expansion (12 WAS) and 

thereafter, decreased up to 28 WAS. Net assimilation rate was 

significantly affected by castor accessions at 4, 12, 16 and 20 

WAS except at 28 WAS, being higher with LAF-4 accession at 

12, 16, 20 and 24 WAS; LAF-11 at 8 WAS, and AKW-5 at 4 

WAS. 

        Growth regulator x castor accession interaction on net 

assimilation rate was significant at 4, 12, 16 and 20 WAS (Table 

6). Coconut milk @ 15% x LAF-4, LAF-11, AKW-5 and AKW-

7 interactions produced higher net assimilation rate (Table 6). 

Number of Leaves Per Plant 

        Results on number of leaves (NOL) at 8 WAS 

corresponding with the ripe-to-flower stage, 12 WAS 

corresponding with the stage of maximum leaf expansion and 

panicle formation, 16 WAS corresponding with the capsule 

development stage, 20 to 24 WAS corresponding with the 

capsule drying stage, and 28 WAS corresponding with 

physiological maturity and final harvest stage are presented in 

Table 7. Growth regulators significantly affected number of 

leaves at 8 to 28 WAS. Coconut milk treated plants produced 

significantly higher number of leaves compared to other growth 

regulators. Number of leaves was higher at 12 WAS but reduced 

abruptly at 16 WAS until 28 WAS. Higher NOL occurred in 

AKW-5 at 8 to 16 WAS compared to other accessions, and in 

LAF-4 at 20 to 28 WAS compared to LAF-11, AKW-5 and 

AKW-7 castor accessions (Table 7). 
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Growth regulator x castor accession interaction on NOL was 

significant at 8 to 16 WAS (Table 8), and 20-28 WAS (Table 9). 

Castor accession x coconut milk interaction produced higher 

NOL followed by castor accession x aluminum tetraflouride at 8 

to 16 WAS (Table 8). 

 

Plant Height 

        Results on plant height (PH) at different times of sampling 

are summarized in Table 10. Height of castor plant was 

significantly affected by growth regulators at all the growth 

stages (weeks after sowing) and was higher when plants were 

sprayed with 15% of coconut milk. There was a steady increase 

in PH at 4 WAS, till 28 WAS. Plant height varied significantly 

among the four castor accessions. At each growth stage, AKW-5 

plants were taller than others. 

        Growth regulator x castor accession interactions on PH were 

significant at 4, 8 and 12 WAS (Table 11); 20, 24 and 28 WAS 

(Table 12), with 15% of coconut milk x   LAF-4 and AKW-5 

interactions producing higher PH than other interactions. 

 

IV. DISCUSSION 

Leaf Area Index 

        Leaf area index is a measure of the photosynthetic activity 

of crop plants (Steel and Torrie, 1980[15]). There was a steady 

rise in leaf area index which reached maximum point at 12 WAS 

corresponding with the stage of maximum leaf expansion. The 

increase in leaf area index was essentially due to increase in the 

number of leaves. The higher leaf area index observed with 

coconut milk treated plants could be attributed to the positive 

stimulative influence of coconut milk under favourable 

environmental conditions. At 16 WAS till 28 WAS, there was an 

abrupt decline in leaf area index mainly due to proportional 

reduction in number of leaves with age of plant. 

 

Absolute Growth Rate 

        Absolute growth rate increased steadily from 4 WAS to 16 

WAS in all the castor accessions being higher with 15 % of 

coconut milk followed by 200mg/L of AIF4 and 15% of KNO3 

due to increased production and translocation of assimilates (dry 

matter) to both vegetative and reproductive parts caused by 

growth regulators. 

        The subsequent decline in absolute growth rate from 20 to 

28 WAS was probably due to a progressive decline in number of 

leaves and net assimilation rate which presumably led to a 

greater diversion of assimilates to the panicles than to the 

vegetative parts. Horseman et al (1986[16]) reported that 

absolute growth rate is associated with age of plant and decreases 

as plants approach physiological maturity. 

 

Net Assimilation Rate 

        In all the four castor accessions (LAF-4, LAF-11, AKW-5 

and AKW-7), the physiological effect of coconut milk was 

responsible for higher net assimilation rate that was observed. 

The higher net assimilation rate at early stages of growth 

appeared to follow the trend of rapid leaf expansion and increase 

in number of leaves observed at 12 WAS in Table 5. Net 

assimilation rate and leaf area index are correlated. The 

progressive decrease in net assimilation rate with age of plant (16 

to 28 WAS) could be due to relatively slower rate of leaf 

development as leaves approached maximum size. Okezie et al. 

(1980[17]) reported that white yam grown in Southern Nigeria 

between May and October attained maximum net assimilation 

rate at 10 WAS which decreased thereafter, with increase in age 

of the crop. Ezedinma (1967[18]) reported significant seasonal 

drifts in net assimilation rate of cowpea even at an early age of 

one week after sowing. 

 

Number of Leaves per Plant  

        The increase in the number of leaves with 15% of coconut 

milk (crude cytokinin) could be attributed to its stimulative effect 

(cell division) which led to proportional increase in the quantity 

of dry matter produced per unit time at optimum environmental 

conditions. Caers and Vending (1986[19]) reported that 

application of coconut milk in Solanum gilo promoted 

photosynthetic activity mainly by means of increase in leaf 

chlorophyll content and leaf number. Davis (1984[20]) showed 

that the quantity of dry matter produced per unit time is a 

function of the number and size of leaves per plant at optimum 

light intensity, light duration and soil moisture conditions. 

        The fewer number of leaves produced with other growth 

regulators was probably due to decline in their stimulative effect 

and hence decline in the quantity of dry matter produced. 

 

Plant Height 

        It was observed that, type of growth regulator 

notwithstanding, castor plants grew steadily up to 28 WAS. The 

greater stimulative effect of 15% of coconut milk probably 

produced higher plant height observed at all growth stages in all 

the castor accessions. 

        The plant height pattern was found to agree with the normal 

sigmoid growth pattern for crop plants (Hunt, 1978[21]). Single 

treatments of 100mg/L of IAA, 100mg/L of GA3 and 15% of 

coconut milk resulted in significantly increased plant height, 

chlorophyll contents and yield of Abelmoschus esculentus L., 

Hibiscus sabdariffa and Solanum gilo L. (Mukaila, et al., 

2005[22]). Ethrel effectively reduced plant height and lodging 

when applied to crops (Brown, 1996[23]). 

        Based on these discussions, it could be concluded that, 15% 

of coconut milk which is a crude source of cytokinin (zeatin) 

exerted greater stimulative effect (cell division) which led to 

higher growth when compared to the stimulative effects of other 

growth regulators evaluated in this study. 

        AKW-5 showed greater growth response to application of 

growth regulators compared to other castor accessions.  
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Table 1.    Effects of Growth Regulators and Castor Accessions on Leaf Area Index per 

Castor Plant at different times of Sampling in 2008 and 2009 (Combined Data). 

 

    

Treatments Weeks after sowing  
8                  12                  16                 20           24             28 

Growth Regulators       

2, 4-D @ 200mg/L 2.64 3.83 0.14 0.04 0.02 0.01 

Coconut milk @ 15% 4.22 7.88 0.27 0.07 0.04 0.02 

AIF4 @ 200mg/L 3.84 6.54 0.24 0.07 0.04 0.02 

KNO3 @ 15% 3.83 6.30 0.24 0.06 0.04 0.02 

Fusicoccin @ 200mg/L 3.48 5.52 0.19 0.06 0.03 0.01 

Ethrel @ 200mg/L 3.17 4.89 0.18 0.05 0.03 0.01 

LSD (0.05) 0.09 0.15 0.03 0.007 0.004 0.003 

       

Castor Accessions       

LAF-4 3.43 7.21 0.23 0.07 0.05 0.03 

LAF-11 3.25 4.48 0.19 0.05 0.03 0.02 

AKW-5 4.11 7.29 0.29 0.06 0.03 0.02 

AKW-7 3.34 4.33 0.13 0.05 0.03 0.01 

LSD (0.05) 0.07 0.13 0.02 0.006 0.003 0.003 

Regulator x Accessions     *     *     *    NS    NS    NS 

     

Key: 

 

NS = Not Significant       
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Table 2.   Growth Regulator x Castor Accession Interactions on Leaf Area Index at 8, 12 and 16 Weeks After Sowing in 2008 and 2009 (Combined 

Data). 

 

 

                                     8 Weeks after sowing                                    12 Weeks after sowing                           6 Weeks after sowing 

 

 

Growth Regulators 

Castor Accessions Castor Accessions  Castor Accessions 

LAF-4 LAF-11 AKW-5 AKW-7 LAF-4 LAF-11 AKW-5 AKW-7 LAF-4 LAF-11 AKW-5 AKW-

7 

2, 4-D @ 200mg/L 2.39 2.40 4.07 1.70 3.90 3.66 5.00 2.77 0.15 0.17 0.14 0.10 

Coconut milk @ 15% 4.26 3.80 4.20 4.60 8.54 4.72 8.51 6.70 0.26 0.25 0.41 0.15 

AIF4 @ 200mg/L 3.60 3.70 4.11 3.96 8.24 4.71 7.90 4.70 0.24 0.19 0.38 0.14 

KNO3 @ 15% 3.50 3.73 4.10 4.00 8.10 4.71 7.90 4.50 0.25 0.20 0.36 0.13 

Fusicoccin @ 200mg/L 3.42 3.00 409 3.40 7.45 3.92 6.83 3.89 0.23 0.18 0.23 0.12 

Ethrel @ 200mg/L 3.38 2.84 4.07 2.40 7.05 3.70 5.40 3.40 0.22 0.17 0.20 0.12 

LSD (0.05) 0.17 0.13 0.06 
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Table 3.    Effects of Growth Regulators and Castor Accessions on Absolute 

Growth Rate (G/M
2
/Day) per Castor Plant at different times of Sampling in 2008 and 2009 

(Combined Data). 

 

   Weeks after sowing 

Treatments 4 8 12 16 20 24 28 

Growth Regulators        

2, 4-D @ 200mg/L 1.89 3.88 34.20 61.73 13.40 3.10 1.25 

Coconut milk @ 15% 2.14 4.33 38.93 69.09 14.85 3.48 1.39 

AIF4 @ 200mg/L 2.09 4.25 37.45 67.73 14.55 3.33 1.37 

KNO3 @ 15% 2.08 4.25 37.10 67.35 14.65 3.33 1.35 

Fusicoccin @ 200mg/L 2.05 4.13 35.70 66.00 13.80 3.21 1.32 

Ethrel @ 200mg/L 1.98 4.03 34.95 64.75 12.62 3.15 1.30 

LSD (0.05) 0.16 0.31 0.47 0.65 1.02 0.06 0.04 

        

Castor Accessions        

LAF-4 2.02 4.12 37.85 69.20 14.63 3.30 1.31 

LAF-11 2.09 4.25 35.80 65.76 13.51 3.18 1.35 

AKW-5 2.16 4.37 37.97 67.15 14.33 3.39 1.36 

AKW-7 1.88 3.83 33.93 62.32 13.43 3.18 1.30 

LSD (0.05) 0.13 0.25 0.38 0.53 0.83 0.05 0.03 

Regulator x Accessions     NS NS     *    *    NS        * NS 

     

Key: 

 

NS = Not Significant       
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Table 4. Growth Regulator x Castor Accession Interactions on Absolute Growth Rate (G/M
2
/Day) at 12, 16 and 24 Weeks After Sowing in 2008 and 

2009 (Combined Data). 

 

 

                                    12 Weeks after sowing                             16 Weeks after sowing                           24 Weeks after sowing 

 

 

Growth Regulators 

Castor Accessions Castor Accessions  Castor Accessions 

LAF-4 LAF-11 AKW-5 AKW-7 LAF-4 LAF-11 AKW-5 AKW-7 LAF-4 LAF-11 AKW-5 AKW-

7 

2, 4-D @ 200mg/L 35.40 34.00 35.00 32.40 64.30 62.90 60.40 59.30 3.20 3.10 3.10 3.00 

Coconut milk @ 15% 40.70 38.00 40.80 36.20 72.20 68.17 71.00 65.00 3.50 3.40 3.60 3.40 

AIF4 @ 200mg/L 38.40 37.00 39.40 35.00 71.30 66.90 69.70 63.00 3.40 3.20 3.50 3.20 

KNO3 @ 15% 39.60 36.00 38.80 34.00 70.10 67.60 68.50 63.20 3.30 3.30 3.50 3.20 

Fusicoccin @ 200mg/L 37.00 35.00 37.60 33.00 69.30 65.00 67.30 62.40 3.20 3.10 3.37 3.17 

Ethrel @ 200mg/L 36.00 34.60 36.20 33.00 68.00 64.00 66.00 61.00 3.20 3.00 3.30 3.10 

LSD (0.05) 0.94 1.31 0.13 
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Table 5.  Effects of Growth Regulators and Castor Accessions on Net 

Assimilation Rate (G/M
2
/Day) per Castor Plant at different times of 

sampling in 2008 and 2009 (Combined Data). 

 

   Weeks after sowing 

Treatments 4 8 12 16 20 24 28 

Growth Regulators        

2, 4-D @ 200mg/L 0.13 0.43 41.33 32.00 1.62 0.83 0.37 

Coconut milk @ 15% 0.30 0.58 47.75 37.50 2.10 1.03 0.51 

AIF4 @ 200mg/L 0.23 0.52 45.67 36.58 1.93 0.90 0.43 

KNO3 @ 15% 0.30 0.58 45.92 35.75 1.95 0.96 0.48 

Fusicoccin @ 200mg/L 0.23 0.51 45.92 34.75 1.88 0.89 0.47 

Ethrel @ 200mg/L 0.20 0.47 43.67 34.17 1.78 0.78 0.40 

LSD (0.05) 0.01 0.05 0.59 0.60 0.06 0.06 0.06 

        

Castor Accessions        

LAF-4 0.22 0.53 47.33 36.50 2.03 1.02 0.45 

LAF-11 0.24 0.54 44.56 34.50 1.83 0.87 0.43 

AKW-5 0.25 0.53 46.28 36.17 2.00 0.96 0.46 

AKW-7 0.22 0.45 42.00 33.33 1.64 0.74 0.43 

LSD (0.05) 0.007 0.04 0.48 0.49 0.05 0.05 NS 

Regulator x Accessions * NS     *    *    *      NS   NS 

     

Key: 

 

NS = Not Significant       
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Table 6.  Growth Regulator x Castor Accession Interactions on Net Assimilation Rate at 4, 12, 16 and 20 Weeks After Sowing in 2008 and 2009 

(Combined Data). 

 

 

       4 Weeks after Sowing               12 Weeks after sowing           16 Weeks after sowing   20 Weeks after sowing                          

 

Growth Regulators 

Castor Accession Castor Accession Castor Accession Castor Accession 

LAF-

4 

LAF-

11 

AKW

-5 

AKW

-7 

LAF-

4 

LAF-11 AKW-5 AKW

-7 

LAF-

4 

LAF-11 AKW

-5 

AKW

-7 

LAF-

4 

LAF-

11 

AKW

-5 

AKW

-7 

 

2, 4-D @ 200mg/L 

 

0.10 

 

0.10 

 

0.10 

 

0.10 

 

43.00 

 

40.33 

 

43.00 

 

39.00 

 

33.00 

 

30.00 

 

35.00 

 

30.00 

 

1.60 

 

1.57 

 

1.80 

 

1.50 

 

Coconut milk @ 15% 

 

0.30 

 

0.30 

 

0.30 

 

0.30 

 

51.00 

 

47.00 

 

49.00 

 

44.00 

 

40.00 

 

37.00 

 

38.00 

 

35.00 

 

2.40 

 

2.00 

 

2.20 

 

1.80 

 

AIF4 @ 200mg/L 

 

0.20 

 

0.30 

 

0.20 

 

0.20 

 

46.00 

 

45.67 

 

48.00 

 

43.00 

 

38.00 

 

36.33 

 

36.00 

 

36.00 

 

2.10 

 

1.90 

 

2.00 

 

1.70 

 

KNO3 @ 15% 

 

0.30 

 

0.30 

 

0.30 

 

0.30 

 

49.00 

 

44.67 

 

47.00 

 

43.00 

 

37.00 

 

35.00 

 

37.00 

 

34.00 

 

2.20 

 

1.90 

 

2.10 

 

1.60 

 

Fusicoccin @ 

200mg/L 

 

0.20 

 

0.20 

 

0.30 

 

0.20 

 

50.00 

 

45.67 

 

46.00 

 

42.00 

 

35.67 

 

34.33 

 

36.00 

 

33.00 

 

2.00 

 

1.80 

 

2.00 

 

1.70 

 

Ethrel @ 200mg/L 

 

0.20 

 

0.20 

 

0.20 

 

0.20 

 

45.00 

 

44.00 

 

44.67 

 

41.00 

 

35.33 

 

34.33 

 

35.00 

 

32.00 

 

1.87 

 

1.80 

 

1.90 

 

1.57 

 

LSD (0.05) 

 

0.02 

 

0.18 

 

1.21 

 

0.12 
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Table 7.  Effects of Growth Regulators and Castor Accessions on Number of 

Leaves per Castor Plant at different times of Sampling in 2008 and 2009 

(Combined Data). 

 

   Weeks after sowing 

Treatments 8 12 16 20 24 28 

Growth Regulators       

2, 4-D @ 200mg/L 15.50 21.75 16.25 13.25 10.50 7.75 

Coconut milk @ 15% 25.25 37.25 31.00 27.25 24.00 19.92 

AIF4 @ 200mg/L 22.50 32.50 26.50 23.25 19.75 17.00 

KNO3 @ 15% 20.75 31.50 25.75 22.75 19.75 16.50 

Fusicoccin @ 200mg/L 19.00 29.75 24.00 20.75 17.75 14.75 

Ethrel @ 200mg/L 17.50 26.25 21.50 18.25 15.00 12.00 

LSD (0.05) 0.90 1.13 0.80 0.84 0.68 0.71 

       

Castor Accessions       

LAF-4 19.33 30.50 25.00 22.00 19.00 16.17 

LAF-11 20.17 29.50 23.83 20.83 17.83 14.50 

AKW-5 21.83 31.00 25.33 21.50 18.17 15.00 

AKW-7 19.00 28.33 22.50 19.33 16.17 12.94 

LSD (0.05) 0.73 0.92 0.65 0.69 0.55 0.58 

Regulator x Accessions     *    *    *     *    *    * 

     

Key: 

 

NS = Not Significant       
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Table 8. Growth Regulators x Castor Accession Interaction on Number of Leaves at 8, 12 and 16 Weeks After Sowing in 2008 and 2009 (Combined 

Data). 

 

 

                                    8 Weeks after sowing                                      12 Weeks after sowing                         16 Weeks after sowing 

 

Growth Regulators 

Castor Accessions Castor Accessions  Castor Accessions 

LAF-4 LAF-11 AKW-5 AKW-7 LAF-4 LAF-11 AKW-5 AKW-7 LAF-4 LAF-11 AKW-5 AKW-

7 

2, 4-D @ 200mg/L 15.00 16.00 17.00 14.00 20.00 23.00 24.00 20.00 15.00 17.00 18.00 15.00 

Coconut milk @ 15% 25.00 25.00 27.00 24.00 39.00 35.00 37.00 38.00 31.00 30.00 32.00 31.00 

AIF4 @ 200mg/L 21.00 23.00 24.00 22.00 32.00 32.00 34.00 32.00 28.00 26.00 27.00 25.00 

KNO3 @ 15% 19.00 21.00 23.00 20.00 33.00 30.00 30.00 30.00 27.00 25.00 27.00 24.00 

Fusicoccin @ 200mg/L 18.00 19.00 21.00 18.00 31.00 30.00 30.00 28.00 25.00 24.00 25.00 22.00 

Ethrel @ 200mg/L 18.00 17.00 19.00 16.00 28.00 27.00 28.00 22.00 24.00 21.00 23.00 18.00 

LSD (0.05) 1.79 2.26 1.60 
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Table 9. Growth Regulators x Castor Accession Interaction on Number of Leaves at 20, 24 and 28 Weeks After Sowing in 2008 and 2009 (Combined 

Data). 

 

 

                                    20 Weeks after sowing                             24 Weeks after sowing                           28 Weeks after sowing 

 

 Castor Accessions Castor Accessions  Castor Accessions 

Growth Regulators LAF-4 LAF-11 AKW-5 AKW-7 LAF-4 LAF-11 AKW-5 AKW-7 LAF-4 LAF-11 AKW-5 AKW-

7 

2, 4-D @ 200mg/L 13.00 14.00 14.00 12.00 10.00 11.00 12.00 9.00 8.00 8.00 9.00 6.00 

Coconut milk @ 15% 27.00 27.00 28.00 27.00 24.00 24.00 25.00 23.00 20.00 20.00 21.00 19.00 

AIF4 @ 200mg/L 25.00 22.00 24.00 22.00 21.00 20.00 19.00 19.00 19.00 16.00 17.00 16.00 

KNO3 @ 15% 24.00 23.00 23.00 21.00 22.00 19.00 20.00 18.00 18.00 17.00 16.00 15.00 

Fusicoccin @ 200mg/L 22.00 21.00 21.00 19.00 19.00 18.00 18.00 16.00 16.00 15.00 15.00 13.00 

Ethrel @ 200mg/L 21.00 18.00 19.00 15.00 18.00 15.00 15.00 12.00 16.00 11.00 12.00 9.00 

LSD (0.05) 1.68 1.35 1.42 
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Table 10.   Effects of Growth Regulators and Castor Accessions on Plant Height 

(CM) at different times of Sampling in 2008 and 2009 (Combined Data) 

 

 

Treatments 

                                   Weeks after sowing 

    4             8             12           16            20               24          28            

Growth Regulators        

2, 4-D @ 200mg/L 24.55 45.83 84.40 117.55 143.85 162.10 176.55 

Coconut milk @ 15% 33.50 57.30 96.97 135.72 159.18 177.32 191.15 

ALF4 @ 200mg/L 30.95 55.35 92.38 133.25 156.25 175.99 189.75 

KNO3 @ 15% 30.42 54.78 93.65 131.30 156.63 174.52 189.13 

Fusicoccin @ 200mg/L 29.30 51.30 90.00 129.27 153.85 172.42 186.50 

Ethrel @ 200mg/L 27.50 48.50 87.65 126.02 150.53 168.75 183.50 

LSD (0.05)                    1.19         1.33        1.36         1.77         1.37         1.13        1.92 

 

         

Castor Accessions 

LAF-4 37.67 58.75 95.02 127.78 156.75 175.53 191.50 

LAF-11 22.15 49.20 87.57 127.46 153.83 171.67 179.52 

AKW-5 38.50 59.75 95.78 133.17 158.25 176.05 194.03 

AKW-7 19.17 41.00 85.00 127.00 144.68 164.17 179.33 

LSD (0.05)                   0.97         1.08  1.11        1.45         1.12       0.93           1.57 

 

Key: 

 

NS =  Not Significant 
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Table 11. Growth Regulator x Castor Accession Interactions on Plant Height (CM) at 4, 8 and 12 Weeks After Sowing in 2008 and 2009 (Combined Data). 

 

4 weeks after sowing           8 Weeks after sowing     12 Weeks after sowing 

 

 

Growth Regulators 

Castor Accessions 

LAF-4  LAF-11  AKW-5  AKW-7 

Castor Accessions 

LAF-4  LAF-11  AKW-5  AKW-7 

Castor Accessions 

LAF-4  LAF-11  AKW-5  AKW-7 

 

2, 4-D@ 200mg/L  

 

28.20 19.00 35.00 16.00 49.20 41.00 56.10 37.00 84.00 82.60 90.00 81.00 

 

 

 Coconut milk @ 15% 

 

43.00 25.00 43.00 23.00 64.00 57.00 64.20 44.00 102.10 93.80 101.00 91.00 

 

 

ALF @ 200mg/L 40.40 23.40 40.00 20.00 62.70 53.00 62.70 43.00 97.00 89.00 96.50 87.00 

 

 

KNO3 @ 15%  39.40 23.30 39.00 20.00 60.60 54.00 61.50 43.00 99.00 91.00 98.60 86.00 

 

 

Fusicoccin @ 200mg/L 38.00 22.20 38.00 19.00 59.00 47.20 58.00 41.00 95.00 86.00 95.00 84.00 

 

 

Ethrel @ 200mg/L 37.00 20.00 36.00 17.00 57.00 43.00 56.00 38.00 93.00 83.00 93.60 81.00 

 

LSD (0.05)                              2.38          2.64     2.71  
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Table 12.     Growth Regulators x Castor Accession Interaction on Plant Height (CM) 20, 24 and 28 Weeks After Sowing  

  in 2008 and 2009 (Combined Data). 

 

20 Weeks after sowing           24 Weeks after sowing     28 Weeks after sowing 

 

 

Growth Regulators 

               Castor Accessions 

LAF-4   LAF-11  AKW-5  AKW-7 

               Castor Accessions 

LAF-4  LAF-11  AKW-5  AKW-7 

              Castor Accessions 

LAF-4   LAF-11  AKW-5  AKW-7 

 

2, 4-D@ 200mg/L  

 

135.00 147.00 151.30 142.10 158.40 165.00 171.00 154.00 177.00 175.00 188.20 166.00 

 Coconut milk @ 15% 

 

166.00 159.00 163.70 148.00 183.30 176.00 181.00 169.00 197.10 183.60 198.00 186.00 

ALF4 @ 200mg/L 163.00 156.00 160.00 146.00 181.67 175.00 179.30 168.00 196.00 182.00 196.00 185.00 

 

KNO3 @ 15%  161.00 158.00 161.50 146.00 179.10 174.00 178.00 167.00 195.00 181.50 196.50 184.00 

 

Fusicoccin @ 200mg/L 159.40 154.00 158.00 144.00 177.70 172.00 175.00 165.00 193.00 179.00 194.00 180.00 

 

Ethrel @ 200mg/L 156.10 149.00 155.00 142.00 173.00 168.00 172.00 162.00 191.00 176.00 192.00 175.00 

LSD (0.05)                                                  2.74                        2.27     3.84 
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    Abstract- In present times, the use of DG systems in large amounts in different power distribution systems has become very popular 

and is growing on with fast speed.  Although it is considered that DG reduces losses and improves system voltage profile, this paper 

shows that this is not always true. The paper presents a GA-IPSO based approach which utilizes combined sensitivity factor analogy 

to optimally locate and size a multi-type DG in IEEE 57-bus test system with the aim of reducing power losses and improving the 

voltage profile. The multi-type DG can operate as; type 1 DG (DG generating real power only), type 2 DG (DG generating both real 

and active power) and type 3 DG (DG generating real power and absorbing reactive power). It further shows that though the system 

losses are reduced and the voltage profile improved with the location of the first DG, as the number of DGs increases this is not the 

case. It reaches a point where any further increase in number of DGs in the network results to an increase in power losses and a 

distortion in voltage profile. 

    Index Terms- Distributed Generation (DG), Particle Swarm Optimization (PSO), Genetic Algorithm (GA), system loss reduction, 

voltage profile improvement 

I. INTRODUCTION 

istributed generation (DG) is small-scale power generation that is usually connected to distribution system. The Electric Power 

Research Institute (EPRI) defines DG as generation from a few kilowatts up to 50MW [1]. CIGRE define DG as the generation, 

which has the characteristics (CIGRE, 1999): it is not centrally planned; it is not centrally dispatched at present; it is usually connected 

to the distribution networks; it is smaller than 50-100MW. Ackermann et al. have given the most recent definition of DG as: “DG is 

an electric power generation source connected directly to the distribution network or on the customer side of the meter.” [2]. 

In most power systems, a large portion of electricity demand is supplied by large-scale generators. This is because of economic 

advantages of these units over small ones. However, in the last decade, technological innovations and a changing economic and 

regulatory environment have resulted in a renewed interest for DG units. A study by the Electric Power Research Institute (EPRI) 

indicated that by 2010, 25% of the new generation was to be distributed. Natural Gas foundation concluded that this figure could be as 

high as 30% [3]. Different technologies are used for DG sources such as photo voltaic cells, wind generation, combustion engines, fuel 

cells and other types of generation from the resources that are available in the geographical area [4].  

Systems Power Loss Minimization and Voltage Profile Improvement 

Normally, the real power loss reduction draws more attention for the utilities, as it reduces the efficiency of transmitting energy to 

customers. Nevertheless, reactive power loss is obviously not less important. This is due to the fact that reactive power flow in the 

system needs to be maintained at a certain amount for sufficient voltage level. Consequently, reactive power makes it possible to 

transfer real power through transmission and distribution lines to customers. System loss reduction by strategically placed DG along 

the network feeder can be very useful if the decision maker is committed to reduce losses and to improve network performance (e.g. 

on the level of losses and/or reliability) maintaining investments to a reasonable low level [5]. This feature may be very useful in case 

of revenue recovered by distribution company (DISCO) which is not only based on the asset value but also on network performance. 

Studies indicate that poor selection of location and size of a DG in a distribution system would lead to higher losses than the losses 

without DG [6a, 6b]. In a power system, the system operator is obligated to maintain voltage level of each customer bus within the 

required limit. To ensure voltage profiles are satisfactory in distribution systems, different standards have been established to provide 

stipulations or recommendations. For example, the American National Standards Institute (ANSI) standard C84.1 has stipulated that 

voltage variations in a distribution system should be controlled within the range of -13% to 7% [7]. Actually in practice, many 

electricity companies try to control voltage variations within the range of ±6%. One of the upcoming widely adopted methods for 

improving voltage profiles of distribution systems is introducing distributed generation (DG) in distribution systems. The DG units 

improve voltage profiles by changing power flow patterns. The locations and size of DGs would have a significant impact on the 

effect of voltage profile enhancement. 

Distributed Generation penetration, placement and sizing 

Usually, DGs are integrated with the existing distribution system and lots of studies are done to find out the best location and size of 

DGs to produce utmost benefits. The main characteristics that are considered for the identification of an optimal DG location and size 

D 
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are the minimization of transmission loss, maximization of supply reliability and maximization of profit of the distribution companies 

(DISCOs). Due to extensive costs, the DGs should be allocated properly with optimal size to enhance the system performance in order 

to minimize the system loss as well as to get some improvements in the voltage profile while maintaining the stability of the system. 

The effect of placing a DG on network indices usually differs on the basis of its type, location and load at the connection point [8]. 

Thus interconnection planning of DG to electrical network must consider a number of factors. The factors include DG technology; 

capacity of DG unit; location of DG connected and network connection type [9, 10]. 

II. FORMULATIONS 

Power flow sensitivity factors 
The real and reactive power flow in a line l connecting two buses, bus i and bus j can be expressed as: 

 

 

 

 

From these equations the power flow sensitivity factors can be evaluated using; 

 

 

 

 

 

 

Power loss sensitivity factors 
The real and reactive power losses in a line k connecting two buses, bus i and bus j can be expressed as; 

 

 

 

 

From these equations the power flow sensitivity factors can be evaluated using; 

 

 

 

 

 

 

The combined sensitivity factor of each bus is obtained as follows; 

 

Multi-objective function 

The multi-objective index for the performance calculation of distribution systems for DG size and location planning considers the 

below mentioned indices by giving a weight to each index. 

Real power loss reduction index 

Real Power Loss Reduction Index (PLRI) is expressed as:                                                   
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Reactive power loss reduction index 
Reactive Power Loss Reduction Index (QLRI) is expressed as; 

          

Q

QQ

baseL

DGiLbaseL
QLRI

)(

)()(




                                                                

 

Voltage profile improvement index 

The Voltage Profile Improvement Index (VPII) is defined as; 
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Multi-objective based problem formulation 
In order to achieve the performance calculation of distributed systems for DG size and location the Multi-Objective Function (MOF) 

is given by; 

           VPIIQLRIPLRI wwwMOF 321
                                 

 

Where; 

           w1
 , w2

 and w3
 are the respective weights assigned to each factor. 

The sum of the absolute values of the weights assigned to all the impacts should add up to one.  

That is; 

           1
321
 www                                                       

 

These weights are indicated to give the corresponding importance to each impact indices and depend on the required analysis. The 

weights vary according to engineer’s concerns. 

Operational constraints formulation 

The above formulated multi-objective function is minimized subject to various operational constraints so as satisfy the electrical 

requirements for the distribution network. 

Load balance constraint 

For each bus, the following load regulations should be satisfied; 
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Real and reactive power generation limit 

This refers to the upper and lower real and reactive power generation limit of generators at bus-i. 
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Voltage limit 

The voltage must be kept within standard limits at each bus. 

           NVVV biii
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DG real and reactive power generation limit 

This includes the upper and lower real and reactive power generation limit of distributed generators connected at bus-i. 
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III. PROPOSED METHODOLOGY 

The flow chart shown gives the implementation steps of the proposed GA-IPSO based approach for optimal allocation of DG units. 

System power flow and power loss sensitivity factors have being used in order to come up with the candidate buses for DG location. 

The results of these sensitivity factors are then passed to GA which gives possible DG sizes for each location. This is done by 

randomly initializing the DG sizes for each location and then optimizing these values using a predefined multi-objective function. 

The output of the GA algorithm is handed over to the IPSO for further optimization. The GA output which is handed to IPSO 

comprise of some sets of solutions each having a DG location and the associated DG size. IPSO then uses these GA optimized results 

as its set of initial particles. This assists to achieve faster convergence. 
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Figure 1: A flowchart for the proposed methodology 

IV. RESULTS AND DISCUSSIONS 

The number of DGs to be included in a power network can be limited by several factors. The two main factors are the undesirable 

effects on power system parameters and the economical factors. This research was mainly concerned with the system power losses and 
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the voltage profile of the network and thus the effects of DG penetration on these system parameters have been investigated. Having 

considered both an interconnected and radial distribution networks and verified the robust of the method [11], the researchers chose an 

IEEE 57-bus test system for this study. The DG limits were taken to be as follows; 0MW - 48MW for real power limit (Type 1, 2 and 

3 DGs), 0Mvar – 12Mvar for reactive power limit (Type 2 DG) and -12Mvar – 0Mvar for reactive power limit (Type 3 DG). 

 

Table 1: Results for CSF, Fitness and optimal DG sizes for Multi-type DGs located on chosen candidate buses 

 

After calculating the combined sensitivity factors, the buses were arranged in order of sensitivity and those with a factor of more than 

2.0 were selected as the candidate buses. Table 1 shows the results of the optimal DG sizes for each respective candidate location and 

the associated best fitness achieved for all the three types of DGs. Both real and reactive power losses are considered in while 

investigating the effect of DG penetration on system power losses. The number of DGs was assumed to increase from one, two, three 

and then four. This was done sequentially ensuring that the candidate bus with the most optimal size was chosen first followed with 

the others in the same order. Thus the most optimal DG location and size was included in the four cases. 

 

 

 

 

 

 

 

 

Effects of DG penetration on power system losses 
 

Table 2: Effects of type 1 DG penetration on system power losses 
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Table 3: Effects of type 2 DG penetration on system power losses 

 

Table 4: Effects of type 3 DG penetration on system power losses 

 

As it can be seen from table 2 the introduction of only one type 1 DG on bus 36 reduced the real power losses from the base case 

scenario of 28.043MW to 22.583MW and the reactive losses from 153.731Mvar to 131.751Mvar. The inclusion of the second DG in 

the system further reduced both real and reactive power losses to 22.178MW and 120.69Mvar. The introduction of the third DG 

reduces only the reactive power losses to 116.903Mvar while on the other hand results to an increase in the real power losses to 

23.818MW though this value is still less than the base case real power loss value. It is also of interest to note that the inclusion of the 

fourth DG in the system results to increase in both real and reactive power losses. As a matter of fact the real power losses are 
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increased to a value greater than the case without DG in the network. Thus when considering this type of DG the optimal number of 

DGs to be placed in this case is two when considering real power losses reduction and three when considering reactive power losses 

only. This is because the introduction of an additional DG results to an increase in the power losses from the previous case. 

From the results in table 3, the introduction of the first optimally placed and sized type 2 DG in the network reduced the real power 

losses from the base case value of 28.043MW to 21.764MW and the reactive power losses from 153.731Mvar to 131.309Mvar. The 

inclusion of the second and third DG in the network further reduces the real power losses to 21.216MW and 19.137MW and the 

reactive power losses to 122.358Mvar and 112.787Mvar respectively. It is evident that the introduction of the fourth DG in the 

network increases both real and reactive power losses in the system from the previous case. Thus the optimal number of DGs for real 

reactive power loss reduction when considering this type of DG was determined to be three. 

The optimal placement and sizing of the first type 3 DG in the network results to a decrease in real power losses of the system from a 

base case loss of 28.043MW to 22.566MW and reactive power losses from 153.731Mvar to 131.621Mvar as shown in table 4. The 

introduction of the second and third DGs in the network further reduces the real power losses to 22.345MW and 20.104MW and 

reactive power losses to 121.093Mvar and 111.248Mvar respectively. It is important to note that though the inclusion of the fourth DG 

in the network results to a further reduction in reactive power losses to 107.823Mvar, it results to an increase of real power losses from 

the previous 20.104MW to 22.656MW though this value is still less than the base case real power loss value. Thus the optimal number 

of DGs in the system is three when considering real power losses but all the four DGs can be included in the network if the objective 

is to reduce reactive power losses. 

Effect of DG penetration on Bus Voltage Profile 

 

Figure 2: A graph of the lowest bus voltages for different DG types and DG numbers 

 

Figure 3: A graph of the highest bus voltages for different DG types and DG numbers 

From figure 2 above it can be seen that all the three cases resulted to an increase in the lowest bus voltage level. It also important to 

note that there was an increase for each additional DG added in the network up to the fourth DG. Since the most ideal case was to 

have this voltage as close to 1pu as possible it can be concluded that type 2 DG performed better in this case compared to the other 

two types. This is because its lowest bus voltage level with four DGs in the system was 0.9807pu, though this might compromise the 

highest bus voltage value as evident in figure 3.  
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With the effects of the different DG types and numbers on lowest bus voltage in mind it can be seen that the same effects are shown 

for the highest bus voltages. That is all the three types of DGs results to an increase in the highest bus voltage level with an increase in 

number of DGs in the network. This increase might limit the number of DGs to be included in a system depending on the voltage limit 

specifications given by the particular country’s regulation authorities. 

V. CONCLUSION 

After using the GA-IPSO method to study the effects of DG penetration on power losses and voltage profile. It was clearly shown that 

the system power losses reduced with the introduction on DGs in to the network up to an optimal number where any further DG 

inclusion resulted to an increase in system power losses. The voltage profile also behaved in a similar manner where further DG 

introduction from the optimal number resulted to deviation of bus voltages outside the acceptable limits. Thus the objectives of the 

research work were achieved successfully. 
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    Abstract- Degradation of natural resources and 

environmental pollutions are most concerning subject in present 

day context among the social scientist as well as the 

environmentalist. As the population increase day by day the 

amenities are not improve simultaneously. With the advancement 

of science and technologies the needs of human beings has been 

changing rapidly. As a result different types of environmental 

problems have been arising. Guwahati the capital city and the 

gate way of north east India is also not exceptional on it. After 

the shifting of the state capital from Shillong to Dispur , the city 

has been faced lots of problems which impact on the degradation 

of environment and poses as a threat to the biodiversity. In the 

present study, an attempt has been made to provide a 

comprehensive study of the degradation of natural resources in 

Guwahati city and its impact on the environment. The study is 

based on primary and secondary data which has been collected 

from the field and different sources. The findings reveal that the 

mushroom growth of multistoried buildings, encroachment of 

hillside and wetlands, improper disposal of municipal solid waste 

makes the city environment worsen. The only river Bharalu 

converted as a most polluted river in India. Deeparbeel, only 

world ramsarsite of Assam has lost it’s water quality. The study 

is concluded with a few fruitful suggestions, which may be 

beneficial to encourage the competent authorities/ researchers to 

work towards to stop further degradation of environment 

pollution. 

 

    Index Terms- Flash flood, Natural resource, Pollution, Solid 

waste, Water body 

I. INTRODUCTION 

egradation of natural resources can also mean a loss of 

biodiversity and a loss of environment in an area. Natural 

resource degradation is not a new thing, it has been happening all 

over the world for centuries. The problem is that it is now 

occurring at a much faster rate, therefore not leaving enough time 

for the environment to recover and regenerate. The greater 

demands placed on the environment by an ever increasing human 

population is putting a great strain and drain on the earth’s 

limited natural resources. Gradually it effect on natural 

environment and polluted it. 

Guwahati, the capital city of Assam is one of the fast 

growing urban centres of India. Due to rapid growth of 

population, transport network, trade and commerce and industrial 

activities, the flow of labour group of people to the city is 

increasing tremendously. They are creating unauthorized 

settlements affecting the existing as well as proposed land use 

pattern of the city. Moreover, these unauthorized or squatter 

settlements are not confined to existing or proposed residential 

areas. Rather, these develop in the areas are not suitable for 

habitation, like hill slopes, swampy lands, areas by the side of the 

railway track and riversides. Growth of settlement in these areas 

has negative impacts on the environment in the form of loss of 

vegetation cover and biodiversity, soil loss, land slide, flood, etc. 

The location and distribution of these settlements in a city may 

influence the degradation of natural resources. 

  

Guwahati is said to be the legendary Pragjyotishpur, the 

city of Eastern Light. The city has a rich historical past and finds 

frequent mention in medieval historical sources. The city is lying 

at the south bank of mighty river Brahmaputra is bounded by 

91º38′E and 91º 51′E longitude and 26º5′N and 26º12′N latitude 

(Map-1). The whole city region is an undulating plain 

interspersed with a number of hills and wet lands.  

The emergence of modern Guwahati started in 1826. 

The town was connected by railway line with rest of India in 

1890. Guwahati experienced phenomenal growth after 

independence of the country following the establishment of 

major institutions of higher education. Guwahati is situated on 

the bank of river Brahmaputra. It is located towards the south 

eastern side of Kamrup district, which is surrounded by Nalbari 

district in the north, Darrang and Morigaon district in the east, 

Meghalaya state in the south and Goalpara and Barpeta districts 

in the west .The physical feature of the city is an undulating plain 

with varying altitudes of 49.5 meter to 55.5meter above mean sea 

level. The southern and eastern sides of the city are surrounded 

by hillocks. Apart from the hilly tracts, swamps, marshes, water 

bodies like Deepar beel, Borsola beel & Silasakoo beel 

,Silpukhuri, Dighali pukhuri, Jorpukhuri and Nagkota pukhuri 

also cover the city.  Guwahati is the largest urban center in 

Assam comprising of 24% of the total urban population of the 

state. The population within Guwahati Municipal Corporation 

area is 809,895 as per 2001 census. Guwahati has 60 wards 

according to Guwahati Municipal Corporation which covering an 

area of 216 square kilometer (Gogoi,2012):.     

      

D 
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                Map no.1  Location Map of the City 

 

Objectives of the Study: The present study aims  to- 

   Identify the factors that effect on degradation  

    of natural resources. 

   Know the degradation pattern of natural resources.  

   Find out the impact of degradation on environment. 

 

                          II. MTERIALS AND METHOD 

The methodology adopted to study the degradation of 

natural resources and its impact on environment, necessitated the 

use of primary and secondary data. The unit of observation has 

been confined within the limits of Guwahati city.  The study 

being geographical, both primary and secondary data have been 

collected in order to arrive at a clear conclusion.  The study has 

been carried out in three phases - pre field work, field work, and 

post field work. In the pre field stage secondary data has been 

collected from diverse sources like Guwahati Municipal 

Corporation, Guwahati Metropolitan Development Authority, 

Town and Country Planning office, Census of India and visiting 

various web sites. General information on Guwahati regarding 

land use, physical characteristics, industry etc. has been collected 

from different official records and libraries. Over and above, 

discussion and focused interviews were held with various 

stakeholders to gain insight into the problems related to resource 

degradation and its impact on environment. The conclusions of 

the study have been drawn on the basis of the findings derived 

from the analysis of both primary and secondary data and also 

from personal observations in the field. 

                      

                             III. RESULT AND DISCUSSION 

 Factors That Effect on Degradation of Natural Resources: 

As had been evident with urbanization across the 

developing world, the city attracted or and continues to attract all 

classes of migrants who became its residents. On one end of that 

migration were the elite who arrived and rapaciously cornered 

the best residential and commercial spaces with scant regard to 

civic or environmental concerns, and even breaking or bending 

laws at will; and on the other end the impoverished whom the 

city enabled to eke out a living who had to find spaces to take 

shelter wherever they could, even encroaching on forest land. 

Guwahati the capital city of Assam and gateway of north east 

India is facing heavy population flow from inner and outer side 

of the city.  As a result the percentage of area under residential 

use is increasing continuously although the total area considered 

has been increased to some extent. This is definitely due to the 

growth of population. But there is no substantial increase in area 

under other uses like transportation, market places, green belt 

and recreation. This indicates that development in basic services 

is at a far slower pace than the growth of population. 

Transfer of capital and establishment of new industry 

and rampant growth of commercial activities added salt into the 

problem. Encroachment over vulnerable lands, growth of several 

new colonies, filling up of low lying areas for residential 

establishments led to abrupt and abnormal horizontal expansion 

of the city. All legislative checks and control on land-use pattern 

for planned development of the city was foiled completely. The 

physiographic set up of the region has important bearing on land 

use pattern and planning of the city. The city is growing rapidly 

in last few decades with growth rates of 131.60 in 1971-1991 and 

38.59 in 1991-2001.The total area of the city was only 43.82 

square kilometer in 1971. In 1974 it came under the 

administration of Municipal Corporation with 34 wards and the 

area increased to 216.79 square kilometers (Govt. of Assam, 

1999). In this way the development of Guwahati is being started 

in sectoral form (Map-3).The municipal area remains the same in 

2001 also, although the area under Guwahati Municipal 

Development Authority or that of Greater Guwahati has 

increased to 262sq.kms. The total population has increased from 

252305 in 1971 to 809895 in 2001(COI, 2001). The density of 

population is 3735 persons per square kilometer in 2001. Due to 

undulating surface the distribution of household in the city is not 

equal. The distribution of household is shown in map number 2. 

 

           
                                          Map no. 2 
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                            Map no. 3 

 

Guwahati since 1972 has been the capital of the 

reorganized state of Assam. Before 1972 it was never a state 

head quarter in modern times except for a brief period, though in 

ancient times the area was location of various pre-historic urban 

settlements. As a head quarter of the state administration , the 

city became the central place of the state with respect to various 

Government services, more intensive linkage with its hinterland 

and better linked in terms of transport and communication. 

These factors contributed to enormous density growth of 

Guwahati during 1971 – 2001 as can be seen from table number  

1. 

Table - 1: Growth profile of Guwahati in relation 

 to urban growth in Assam. 
Year Population 

(000) 

Decadal 

Growth 

Share (%) 

 In  

urban 

population 

of Assam 

1901 11.6   - 15.13 

1911 12.5 7.03 13.43 

1921 16.5 32.04 12.97 

1931 21.8 32.26 13.44 

1941 29.6 35.79 14.22 

1951 43.6 47.36 12.65 

1961 100.7 130.9 12.89 

1971 123.7 22.9 9.6 

1981 200.3 61.87 11.24 

1991 557.6 188.25 23.22 

2001 809.8 38.6 24 

 
 

In 1901 the population was 11661. In 1921, the rate of 

population increase was 32.40 percent (12481 to 16480). The 

rate of increase for next decade (1931) was also the same that 

means 32.22 percent (217970). The significant development 

during the British period was the establishment of the 

cantonment at Paltan bazaar, opening new lines of transport and 

communication and improvement of old ones within the town 

which were added to the city. During the decade 1931-1951, the 

city recorded an increase of population of 35.78 percent i.e. from 

21797 (1931) to 295698 (1941) from 1951 to 1961 the 

population increase was significantly, from 43615(1951) to 

10072(1961). With the increasing and expansion of population 

and their activities  the land use pattern has been changing day 

by day and as a result of this the natural resources are decreasing 

day by day. The table 1 shows the landuse pattern of the city and 

it also shows how natural resources are degrading day by day by 

the human activities from 1977 to 2007.        

Table - 2 : Areas under Different Land Use 

Categories in Guwahati, in Km2 (%), 1977-2007. 

 
 Land Use  

 Category 

  / Year 

 

1977 

 

1999 

 

2007 

 

Agricultural 

 Land 

 

15.79 

(7.00) 

12.46 

(6.00) 

9.85 

(5.00) 

Barren Land 

 

30.68 

(14.00) 

17.5 

(8.00) 

0.36 

(5.00) 

Dense Forest 

 

40.76 

(19.00) 

 

35.9 

(17.00 

23.0 

(11.00) 

Swamp 

 

 

 

24.07 

(11.00) 

21.1 

(10.00) 

94.5 

(44.00) 

Built up Land 

 

 

49.02 

(23.00) 

70.3 

(32.00) 

94.5 

(44.00) 

Open Forest 7.96 

(4.00) 

 

11.9 

(5.00) 

 

15.8 

(7.00) 

River 

 

 

21.56 

(10.00) 

25 

(12.00) 

22 

(10.00) 

Sand Bar 

 

 

15.9 

(7.00) 

12.1 

(6.00) 

1 14 

(6.00) 

 
Scrub Land 

 

 

10.45 

(5.00) 

 

9.7 

(4.00) 

 

9 

(4.00) 

 
Wetland 

 

 

0.6 

(.003) 

 

0.6 

(.003) 

0.58 

(.003) 

Total Area 

 

 

216.79 

(100) 

 

216.79 

(100) 

 

216.9 

(100) 

 Source : Borah .J,and  Gogoi B, 2012 

 

On the basis of remote sensing data, there has been 

considerable decrease in agricultural land (from 7% to5%), 

barren land (from 14% to 5%), dense forest (from 19% to 11%) 
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and swamps (11% to 8%) during the period 1977 – 2007. As 

expected, the area under built up land has increased 

tremendously, i.e. from 22.61 per cent of the total area to 43.59 

per cent with a rate of increase of 3.09 per cent per year. By 

analyzing the land use data it has been found that the rise in built 

up area is at the expense of forest land, barren land, agricultural 

land and swamps. In the earlier decades i.e. in 1970s and 1980s 

the expansion of built up area was mainly at the cost agricultural 

land (ARSAC, 1991). The hills in the city have dense and open 

forests cover. Clearance of these forests has resulted in 

degradation of natural resources and leads to pollution of 

environment. 

 

Degradation Pattern of Natural Resources: 

The increasing population has created a lot of civic and 

environmental problems in Guwahati. Influx of the immigrant 

both from inside and outside the state into the city is the prime 

factor of population explosion. Unplanned growth of city 

functions resulted into the present chaotic civic situation in the 

city. The natural environment is progressively destroyed for 

unplanned construction of buildings and roads, release of 

industrial wastes to the drainage channels, stagnation of filthy 

water in the intermittently unfilled depressions, which become 

the breeding place of mosquitoes, etc. have created serious 

problem of natural resource degradation and environmental 

pollution, endangering the health of civic life of Guwahati.  

Natural resources are precious gift of the nature to the 

human beings. A country or an area may be rich by its own 

natural resources. Guwahati the capital city of Assam is rich by 

its natural resources and it attracts people from the pre historic 

period. Diverse landscape pattern along with rich flora and fauna, 

historical and religious monuments makes the city more 

attractive. The surface of the city is not plain. It has many 

hillocks and numerous surface water bodies comprising wetlands 

and ponds which hold water for a considerable period of time 

after the rains. Different rare species of wild animals, snakes and 

butterflies, plants including orchids are found on the hills.   

Wetlands are considered as a natural resource because it is the 

habitat of various aquatic plants and animals. The wetlands are 

locally known as beel and name of the beel found in the city are 

Deepar beel, Hahsora beel, Narangi beel, Silasako beel, Borsola 

beel and Sarusola beel. Among these the Hahsora, Narengi and 

Silasaku are located in the eastern part of the city while the 

Sarusola and Borsola in the middle part and Deepar beel in the 

western part (Map-5).  

Wetlands are the kidneys of nature. They recharge 

groundwater and serve as storm water deposits. People depend 

on them for fishing and agriculture. They also influence a 

region’s micro-climate. Borsola-Sorusola and other wetlands 

which are critical storm water basins are either polluted or 

encroached upon. Pollutants from the Noonmati oil refinery, 

owned by the Indian Oil Corporation, have turned the water at 

Sorusola black. Borosola looks like a garbage dump. Flanked by 

the landfill on one side, Deepar beel, as the wetland is called, 

was notified Ramsar site for 40 sq km area. Now, only 10 sq km 

is available for water spread. On the southern end of Deepar are 

stone quarries, adjacent to the Rani-Garbhanga reserve forests, a 

crucial elephant corridor and habitat of the hoolock gibbon. 

Intermittent blasts, thick dust from the quarries and constant 

groaning of trucks make Deepar look more like an industrial hub. 

Quarrying within Deepar has pushed this once-pristine 

ecosystem to the brink of disappearance, says a Planning 

Commission field report of 2008. It also fixes the blame on 

construction of a railway line, large-scale encroachment, heavy 

siltation from the denuded hills, accumulation of filth and waste 

from the Bharalu and Bahini rivers, unregulated fishing practices 

and invasion of aquatic weeds. 

                       

 

                                               Map no.5 

But Guwahati has grown in the last two decades 

because of construction work on its wetlands.  The national 

highway to Dispur, which once had wetlands on either side, now 

has shopping malls, apartments and showrooms. Residential 

areas like Tarun nagar and Lachit nagar are also built on 

wetlands. 

The large number of wetlands that Guwahati once had is 

now being reduced to fragmented forms. With the growing 

population and increase in the buildup area, the aforesaid beels 

have a significant role and it will be appropriate if each of these 

is dealt with separately .Though there are also a number of small 

streams emerging from the surrounding hills that flow through 

the city, yet most of them have been converted into constricted 

drains by the encroaches and because of the disposal of waste by 

the inhabitants. Deepar beel which has been designated as a 

Ramsarsite in 2002 is facing encroachment in a big way. The 24 

hectare  municipal dump yard lies on the eastern corner of 

Deepor, a biodiversity-rich wetland near Guwahati. It is also the 

lone Ramsar site in Assam. Wetlands of global importance are 

conserved and protected through the international treaty, Ramsar 

Convention. The dump yard came up in 2005, three years after 

Deepor was declared a Ramsar site. 

                Sola beel, one of the notable wetlands of Guwahati 

city, is situated near Paltan Bazaar. The beel once provided a 

habitat for a large number of flora and fauna and receives 

rainwater from nearest hills and plains is now transformed into a 
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Dumping site. The misfortune of this beel (wetland) started when 

the Revenue Department initiated the process of issuing land 

documents to the people who started residing on its banks. While 

issuing such land documents, the importance of this wetland as a 

storm water reservoir was not taken into consideration. 

Encroachment started on the lake and as a result, the size of the 

beel started shrinking rapidly. Silsako, once a 120 hectare 

wetland, has turned into a grand multiplex. It has a tennis court, a 

hotel owned by the Tata Group, a hotel management institute, an 

institute for social studies . On the other side of Silsako are over 

1,000 hutments. Most families settled here about 15 years ago. 

The collapse of the rural and agricultural economy post-1990s 

and the boom in construction and service sector around Guwahati 

fuelled this migration. 

 Among the several tanks located in the city the major 

ones are Joor pukhuri, Dighali pukhuri, Nagkata pukhuri and 

Silpukhuri . Besides the tanks there are several natural springs in 

Guwahati city which are located in the hills. The river Bharalu is 

the main natural drainage line flowing through the city and is the 

outlet through which the city’s whole sewage is disposed to the 

river Brahmaputra .  The upper part of the Bharalu is known as 

river Bahini, which has already been diverted by a canal to the 

river Basistha near the military Hospital. The river has been 

conveniently diverted near Dispur to straighten the meander and 

is ultimately connected  with Basistha at Dakhingaon. From here 

the river flows towards Deepar beel Via Mora Bharalu. The 

closure of the sluice gate near the Pragjyotish college results in 

the accumulation of the rainwater from the catchments area in the 

drain. As this water cannot flow out through the Mora Bharalu( 

dead river) to Deepar beel, the shallow and narrow channel of 

Mora Bharalu fails to clear off the accumulated water with any 

great speed. This keeps the water level of the Bharalu river high 

for weeks together and causes water logging in the entire low-

lying areas of the basin. The middle part of Mora Bharalu river 

bed is at a higher elevation due to which it fails to carry off the 

normal discharge. 

Bharalu is the only river that is within its entry and exit 

of Guwahati City and it is the most polluted river in Guwahati 

(Map-6). It flows through the city with many pollutants. The 

water of this river is not suitable for uses. It is observed that 

human activities along the river with visible encroachment to the 

banks, contribute to the heavy level of pollution of the river. This 

is the section that industrial discharges and municipal sewerage 

are discharged into the river. Human settlements along the 

Bharalu river have increased dramatically due to the growth of 

the city and population increase. 

 

 
                                  Map no.6                                     

        
                                  Waste dumping in Bharalu 

       This has raised serious concern for the environmentalists on 

the area of Bharalu river for the last two decades. The river has 

seen a massive deterioration in quality with the increase in 

population of the city. This increase in the city’s population 

coupled with a sluggish economy has led to the mushrooming of 

slums, which tend to reside next to the riverbanks of which 

sanitation facilities are non-existent. Since the communities are 

not served by amenities and public utilities, they have tended to 

discharge their raw sewage into the streams next to them. This 

has lead to the well being of communities living downstream of 

the Bharalu river being adversely affected. Also lack of 

environmental awareness and law enforcement capacity has left 

Guwahati residents with a deplorable situation impacting 

adversely on all who live in, or indeed visit the city.  

 

Impact of Degradation on Environment : 

As all these natural reservoirs of water are being 

encroached and filled up as a result flood has become a regular 

phenomenon in the city leading to an unhealthy situation .Like 

other old cities of India, Guwahati has also the bitter legacy of 

urban sprawl and unplanned growth. Topographic constraints, 

non-existent urban planning and particularly, encroachment on 

public land and non-enforcement of municipal regulations are 

the main reasons those have turned Guwahati into one of the 

unplanned city of the country. Degradation of natural resources 

and create environment problems like soil erosion and siltation. 

Loss of forest cover is an important contributing factor to the 

occurrence of land slide in the city in recent years.  Landslide 

now becomes a common environmental hazard all over the 

world.  The nature of slope and the geomorphic processes induce 
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landslides, but it became more hazardous as soon as the 

settlement process started on the hills (Sarma, S. 1988). 

The hills of the Guwahati city are coated with a thick 

layer of immature soil with low permeability, which naturally 

became more landslides prone during rainy season. There are 18 

hills in Guwahati out of which many are landslide-prone. The 

State Soil Conservation Department has identified 8 of the 18 

hills in Guwahati city as unfit for human habitation by virtue of 

being landslide-prone.  The Kharguli, Narkashur, Fatasil, 

Panjabari, Noonmati, Upper Hengrabari, Gotanagar and 

Jyotinagar hills are prone to soil erosion or landslide. 

Unauthorized rapid growth of settlement on the hills is 

said to be the root cause of most of the landslides. In addition, 

major deforestation has contributed to the existing malice. The 

frequency of landslides increases with the increase of settlement. 

Majority of the landslides since 1990 have occurred in the low 

and moderate risk zones because of ever-increasing human 

habitation. The hills, which are currently in the low landslide-

prone category, will soon become high-risk zones because of 

rampant encroachment. Degradation of natural resources in  

Guwahati  has also affected the city’s biodiversity and has led to 

the rise in incidents of man-animal conflict. 

Earth-cutting and deforestation on the foothills  has 

emerged as a grave environmental hazard, adversely affecting the 

fragile hill eco-system and triggering a host of civic woes for the 

residents of Panjabari, Khanapara, Basistha, Beltola, areas. 

 

                  
                        Degradation Soil cover in Guwahati 

Flash floods, waterlogging and dust pollution have 

aggravated in the area due to the deforestation and earth-cutting 

in the foothills. Once a picturesque area with verdant hills on 

both sides of the meandering highway, Jorabat’s beautiful 

landscape now stands disfigured with ugly scars due to the 

vandalism taking place on the foothills. With much of the green 

cover of the foothills now eroded, particularly those on the 

Meghalaya side, the red topsoil has become loose and a short 

spell of rain is enough to bring it down. 

Dust pollution is a constant problem with a veil of dust 

covering the area all the time. Water logging is another menace, 

as the hills are now bereft of much of their water-retention 

capacity due to deforestation. A single burst of shower is enough 

to inundate parts of the highway and low-lying areas. With the 

rainy season on, the threat of landslides also looms large over the 

area. With the monsoons on, landslides are a distinct possibility 

in the area. A landslide here will not only cause destruction of 

life and property but will also block the arterial highway linking 

Guwahati with areas in the east and the south. The deforestation 

on the foothills is further worsening the problem of flash floods 

and water logging in the plain areas of Panjabari, Beltola and 

Basistha. 

           Increasing population leads to corresponding increase in 

traffic population. The problem of traffic congestion has become 

horrible. Robust growth of real estate sector, the scarcity of 

drinking water has been looming large. Man made problem flash 

flood is significant in Guwahati over the years. The encroachers 

in order construct houses and cut the hill slopes. The encroachers 

are not spare low lying wetland areas of the city also. It changes 

the physiography of the city. Moreover improper disposal of 

Municipal Solid Waste clog the drains of the city and in rainy 

season artificial floods are occur. The twin man-made factor 

creates flash flood in Guwahati city. Flash flood is making life 

measurable in the city.  

            Floods are one of the most common disaster phenomena, 

causing considerable personal injury and property damage. 

Problems related to flooding and vulnerability of the population 

have greatly increased in recent decades due to several factors 

including changes in land-use in the hinterlands, urbanization of 

flood-prone sites, squatter settlements and sub-standard 

constructions, and increased household density (Munich Re., 

2002; Pelling, 2003). The swamps and ‘beels’ in city act as 

storage of rain water during the monsoon. Filling up of these 

swampy areas is the major cause of city’s flash flood. 

 

                                     IV. CONCLUSION          
 Degradation of natural resources has emerged as one of the 

major concerns of the world community as significant 

environmental impacts are attributed to it. Present study revealed 

that the population in the city has been rapidly increased after the 

shifting  of capital from Shillong to Guwahati. Due to rapid 

population growth and urbanization, Illegal settlements, 

industries and excessive growth of invasive species the natural 

resources has been degrading gradually. As a result  hills and 

wetlands are encroached. Hence, with a depleting green cover on 

the hill tops and hill slopes, shrinking wetlands and low lying 

areas due to human interference and encroachment, the 

environment in the city is witnessing and experiencing 

unprecedented pollution (Deka et al, 2011). It is not only the 

disposal of  waste on the land, clogging drains and constricting 

roads, but also the defective collection and disposal mechanism 

on the part of the administration that has  led to the deterioration 

of the living environment on the one hand and the degradation of 

the surface and ground water quality on the other.The 

disappearing wetlands and hill slope destabilisation have 

worsened the situation. Guwahati has several forested hills, but 

many have been denuded. The red, slushy mud gushes with 

rainwater flooding the city. The soil of the hill is also used to fill 

the wetlands and as raw material in the construction industry. 

Two-thirds of the city was built by filling lowlands and wetlands 

with the hill soil. Keeping change pattern in the city  it is being 

recommended to the planners and managers to take urgent and 

necessary measures for conservation of beels and hills, which 

will otherwise, became extinct in the near future. Lastly, to 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      327 

ISSN 2250-3153  

www.ijsrp.org 

protect the natural resources from habitat loss, fragmentation and 

alteration the following recommendations are given  

 Regular monitoring of the wetland and hill using 

various modern techniques,  

 Continuous environmental awareness program among 

local people.  

 Alternative livelihood options to those depends upon the 

beel. 

 Proper enforcement of the policies.  

 Afforestation around the barren area. 

 Minimize the encroachment around the beel and hill 

area. Unauthorized encroaches are to be evicted from 

vulnerable points for which strict legislative control will 

be necessary. 
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Abstract- Load balancing is the process of improving the 

performance of a parallel and distributed system through a 

redistribution of load among the processors [1] [5]. In this paper 

we present the performance analysis of various load balancing 

algorithms based on different parameters, considering two typical 

load balancing approaches static and dynamic. The analysis 

indicates that static and dynamic both types of algorithm can 

have advancements as well as weaknesses over each other. 

Deciding type of algorithm to be implemented will be based on 

type of parallel applications to solve. The main purpose of this 

paper is to help in design of new algorithms in future by studying 

the behavior of various existing algorithms 

 

Index Terms- Load balancing (LB), workload, distributed 

systems, Static Load balancing, Dynamic Load Balancing, 

Performance, Redistribution of load 

 

I. INTRODUCTION 

n parallel and distributed systems more than one processors 

processing parallel programs. The amount of processing time 

needed to execute all processes assigned to a processor is called 

workload of a processor. A system [2] [3] of distributed 

computers with tens or hundreds of computers connected by high 

speed networks has many advantages over a system that has the 

same standalone computers. A distributed system provide the 

resource sharing as one of its major advantages, which provide 

the better performance and reliability than any other traditional 

system in the same conditions. One of the research issues in 

parallel and distributed systems is the development of effective 

techniques for distributing workload on multiple processors. The 

main goal is to distribute the jobs among processors to maximize 

throughput, maintain stability, resource utilization and should be 

fault tolerant in nature. 

         Local scheduling performed by the operating system 

consists of the distribution of processes to the time-slices of the 

processor. On the other hand Global scheduling is the process of 

deciding where to execute a process in a multiprocessor system. 

Global scheduling may be carried out by a single central or 

master processing element, or it may be distributed among the 

processing elements. Global scheduling is further classified into 

static and dynamic scheduling categories. In static scheduling 

processes are assigned to processors before the executions starts. 

On the other hand dynamic scheduling can reassign the processes 

to the processors during the execution. Load sharing and load 

balancing are the further classifications of dynamic scheduling. 

Load sharing struggle to avoid the unshared state in processors 

which remain idle while tasks compete for service at some other 

processor. Load balancing also do the same but it goes one step 

ahead of load sharing by attempting to equalize the loads at all 

processors. Load balancing is to ensure that every processor in 

the system does approximately the same amount of work at any 

point of time. Processes may migrate from one node to another 

even in the middle of execution to ensure equal workload. 

Algorithms for load balancing have to rely on the assumption 

that the on hand information at each node is accurate to prevent 

processes from being continuously circulated about the system 

without any progress. Load balancing is one of prerequisites to 

utilize the full resources of parallel and distributed systems. Load 

balancing may be centralized in a single processor or distributed 

among all the processing elements that participate in the load 

balancing process. 

         Several tasks are scheduled for separate processors, based 

on the current load on each CPU. Many researches have been 

carried out on load balancing for many years with the aim is to 

find the load balancing schemes with overhead as low as 

possible. 

 

II. PAPER ORGANIZATION 

         In our paper we have carried out the study of six load 

balancing algorithms, various parameters are used to check the 

results. In this paper first Introduction is given then in III brief 

introduction of static load balancing algorithms, IV gives 

introduction of dynamic load balancing algorithms, in V we have 

given parameters we selected to analyze algorithms VI gives the 

study of results with the help of table I and conclusion is given in 

VII. VIII includes the references. 

 

III. STATIC LOAD BALANCING 

         In this method the performance [3] [6] of the processors is 

determined at the beginning of execution. Then depending upon 

their performance the work load is distributed in the start by the 

master processor. The slave processors calculate their allocated 

work and submit their result to the master. A task is always 

executed on the processor to which it is assigned that is static 

load balancing methods are non-preemptive. The goal of static 

load balancing method is to reduce the overall execution time of 

a concurrent program while minimizing the communication 

delays. A general disadvantage of all static schemes is that the 

final selection of a host for process allocation is made when the 

process is created and cannot be changed during process 

execution to make changes in the system load. 

 

A. Round Robin and Randomized Algorithms 

         In the round robin [5] processes are divided evenly between 

all processors. Each new process is assigned to new processor in 

I  
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round robin order. The process allocation order is maintained on 

each processor locally independent of allocations from remote 

processors. With equal workload round robin algorithm is 

expected to work well. Round Robin and Randomized schemes 

[6] work well with number of processes larger than number of 

processors. Advantage of Round Robin algorithm is that it does 

not require inter-process communication. Round Robin and 

Randomized algorithm both can attain the best performance 

among all load balancing algorithms for particular special 

purpose applications. In general Round Robin and Randomized 

are not expected to achieve good performance in general case. 

 

B. Central Manager Algorithm 

         In this algorithm [10], A central processor selects the host 

for new process. The minimally loaded processor depending on 

the overall load is selected when process is created. Load 

manager selects hosts for new processes so that the processor 

load confirms to same level as much as possible. From the on 

hand information on the system load state central load manager 

makes the load balancing judgment. This information is updated 

by remote processors, which send a message each time the load 

on them changes. This information can depend on waiting of 

parent’s process of completion of its children’s process, end of 

parallel execution 

         The load manager makes load balancing decisions based on 

the system load information, allowing the best decision when of 

the process created. High degree of inter-process communication 

could make the bottleneck state. This algorithm is expected to 

perform better than the parallel applications, especially when 

dynamic activities are created by different hosts. 

 

C. Threshold Algorithm 

         According to this algorithm, the processes are assigned 

immediately upon creation to hosts. Hosts for new processes are 

selected locally without sending remote messages. Each 

processor keeps a private copy of the system’s load. The load of 

a processor can characterize by one of the three levels: 

underloaded, medium and overloaded. Two threshold parameters 

tunder and tupper can be used to describe these levels. 

 

Under loaded - load < tunder 

Medium - tunder ≤ load ≤ tupper 

Overloaded - load > tupper 

 

         Initially, all the processors are considered to be under 

loaded. When the load state of a processor exceeds a load level 

limit, then it sends messages regarding the new load state to all 

remote processors, regularly updating them as to the actual load 

state of the entire system. If the local state is not overloaded then 

the process is allocated locally. Otherwise, a remote under loaded 

processor is selected, and if no such host exists, the process is 

also allocated locally. Thresholds algorithm have low inter 

process communication and a large number of local process 

allocations. The later decreases the overhead of remote process 

allocations and the overhead of remote memory accesses, which 

leads to improvement in performance. A disadvantage of the 

algorithm is that all processes are allocated locally when all 

remote processors are overloaded. A load on one overloaded 

processor can be much higher than on other overloaded 

processors, causing significant disturbance in load balancing, and 

increasing the execution time of an application. 

IV. DYNAMIC LOAD BALANCING 

         It differs from static algorithms in that the work load is 

distributed among the processors at runtime. The master assigns 

new processes to the slaves based on the new information 

collected [2] [7]. Unlike static algorithms, dynamic algorithms 

allocate processes dynamically when one of the processors 

becomes under loaded. Instead, they are buffered in the queue on 

the main host and allocated dynamically upon requests from 

remote hosts. 

 

A. Central Queue Algorithm 

         Central Queue Algorithm [12] works on the principle of 

dynamic distribution. It stores new activities and unfulfilled 

requests as a cyclic FIFO queue on the main host. Each new 

activity arriving at the queue manager is inserted into the queue. 

Then, whenever a request for an activity is received by the queue 

manager, it removes the first activity from the queue and sends it 

to the requester. If there are no ready activities in the queue, the 

request is buffered, until a new activity is available. If a new 

activity arrives at the queue manager while there are unanswered 

requests in the queue, the first such request is removed from the 

queue and the new activity is assigned to it. 

         When a processor load falls under the threshold, the local 

load manager sends a request for a new activity to the central 

load manager. The central load manager answers the request 

immediately if a ready activity is found in the process-request 

queue, or queues the request until a new activity arrives. 

 

B. Local Queue Algorithm 

         Main feature of this algorithm [12] is dynamic process 

migration support. The basic idea of the local queue algorithm is 

static allocation of all new processes with process migration 

initiated by a host when its load falls under threshold limit, is a 

user-defined parameter of the algorithm. The parameter defines 

the minimal number of ready processes the load manager 

attempts to provide on each processor. Initially, new processes 

created on the main host are allocated on all under loaded hosts. 

The number of parallel activities created by the first parallel 

construct on the main host is usually sufficient for allocation on 

all remote hosts. 

         From then on, all the processes created on the main host 

and all other hosts are allocated locally. 

         When the host gets under loaded, the local load manager 

attempts to get several processes from remote hosts. It randomly 

sends requests with the number of local ready processes to 

remote load managers. When a load manager receives such a 

request, it compares the local number of ready processes with the 

received number. If the former is greater than the latter, then 

some of the running processes are transferred to the requester and 

an affirmative confirmation with the number of processes 

transferred is returned. 
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V. PARAMETERS 

         The performance of various load balancing algorithms is 

measured by the following parameters. 

 

A. Overload Rejection 

         If Load Balancing is not possible additional overload 

rejection measures are needed. When the overload situation ends 

then first the overload rejection measures are stopped. After a 

short guard period Load Balancing is also closed down. 

 

B. Fault Tolerant 

         This parameter gives that algorithm is able to tolerate 

tortuous faults or not. It enables an algorithm to continue 

operating properly in the event of some failure. If the 

performance of algorithm decreases, the decrease is proportional 

to the seriousness of the failure, even a small failure can cause 

total failure in load balancing. 

 

C. Forecasting Accuracy 

         Forecasting is the degree of conformity of calculated results 

to its actual value that will be generated after execution. The 

static algorithms provide more accuracy than of dynamic 

algorithms as in former most assumptions are made during 

compile time and in later this is done during execution. 

 

D. Stability 

         Stability can be characterized in terms of the delays in the 

transfer of information between processors and the gains in the 

load balancing algorithm by obtaining faster performance by a 

specified amount of time. 

 

E. Centralized or Decentralized 

         Centralized schemes store global information at a 

designated node. All sender or receiver nodes access the 

designated node to calculate the amount of load-transfers and 

also to check that tasks are to be sent to or received from. In a 

distributed load balancing, every node executes balancing 

separately. The idle nodes can obtain load during runtime from a 

shared global queue of processes. 

 

F. Nature of Load Balancing Algorithms 

         Static load balancing assigns load to nodes probabilistically 

or deterministically without consideration of runtime events. It is 

generally impossible to make predictions of arrival times of loads 

and processing times required for future loads. On the other 

hand, in a dynamic load balancing the load distribution is made 

during run-time based on current processing rates and network 

condition. A DLB policy can use either local or global 

information. 

 

G. Cooperative 

         This parameter gives that whether processors share 

information between them in making the process allocation 

decision other are not during execution. What this parameter 

defines is the extent of independence that each processor has in 

concluding that how should it can use its own resources. In the 

cooperative situation all processors have the accountability to 

carry out its own portion of the scheduling task, but all 

processors work together to achieve a goal of better efficiency. In 

the non-cooperative individual processors act as independent 

entities and arrive at decisions about the use of their resources 

without any effect of their decision on the rest of the system. 

 

H. Process Migration 

         Process migration parameter provides when does a system 

decide to export a process? It decides whether to create it locally 

or create it on a remote processing element. The algorithm is 

capable to decide that it should make changes of load distribution 

during execution of process or not. 

 

I. Resource Utilization 

         Resource utilization include automatic load balancing A 

distributed system may have unexpected number of processes 

that demand more processing power. If the algorithm is capable 

to utilize resources, they can be moved to under loaded 

processors more efficiently. 

 

VI. COMPARISON 

         The comparison of various load balancing algorithms on 

behalf of the different parameters is shown in Table I 

 

 

TABLE I: PARAMETRIC COMPARISON OF LOAD BALANCING ALGORITHMS 

 

Parameters Round 

Robin  

 

Random Local 

Queue 

 

Central 

Queue 

 

Central 

Manager 

Threshold 

Overload Rejection  No No Yes Yes No No 

Fault Tolerant No No Yes Yes Yes No 

Forecasting Accuracy More More Less Less More More 

Stability Large  Large Small Small Large Large 

Centralized/Decentraliz

ed 

D D D C C D 

Dynamic/Static S S Dy Dy S S 

Cooperative No No Yes Yes Yes No 

Process Migration No No Yes No No No 

Resource Utilization Less Less More Less Less Less 

  



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      331 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

VII. CONCLUSION 

       Load balancing algorithms work on the principle that in 

which situation workload is assigned, during compile time or at 

runtime. The above comparison shows that static load balancing 

algorithms are more stable in compare to dynamic and it is also 

ease to predict the behavior of static, but at a same time dynamic 

distributed algorithms are always considered better than static 

algorithms. 
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Abstract- Cloud computing is a major change, caused by the 

underlying commoditization of IT. It is expected to see a future 

dominance of the open source model in cloud computing, which 

will solve the major adoption concerns for users. Even a small 

private cloud built on our college intranet gives us an idea of the 

dominance of cloud computing in near future. The scope of the 

cloud built in is scalable, allocate more capacity only when you 

need it, allocate more instances only when you need them, 

dynamic Instance Creation and Termination upon receiving a 

request. 

        Cloud computing Services-A comparison Recognized as 

one of the Top 10 technologies of 2010 by Gartner, Cloud 

computing has generated a lot of interest and competition in the 

industry. With the emergence of new cloud Providers, identifying 

one that best suits the business needs of an enterprise is a 

challenging and difficult task. Adopting a cloud Provider 

requires a detailed study of parameters like data security, SLA's 

and options that address the reduction of capital expenditure.  

        In this paper, we are  carries out a high level comparison of 

the significant features delivered by key public cloud providers 

of the industry and key considerations that enterprises need to 

take into account while they embark on  Cloud computing. 

Setting up of Private Cloud to provide IaaS (Providing an 

Operating System to the user) And SaaS Services (Web 

Applications). 

 

Index Terms- Cloud computing, Private cloud, Services 

 

I. INTRODUCTION 

loud Computing  is a model for enabling ubiquitous, 

convenient, on-demand network access to a shared pool of 

configurable computing resources (e.g. storage, applications, and 

services) that can be rapidly provisioned and released with 

minimal management effort or service provider interaction
.
 

Cloud computing providers deliver applications via the internet, 

which are accessed from a Web browser, while the business 

software and data are stored on servers at a remote location 

 

II. EXISTING SYSTEM 

        Cloud Computing  is a model for enabling ubiquitous, 

convenient, on-demand network access to a shared pool of 

configurable computing resources (e.g. storage, applications, and 

services) that can be rapidly provisioned and released with 

minimal management effort or service provider interaction
.
 

Cloud computing providers deliver applications via the internet, 

which are accessed from a Web browser, while the business 

software and data are stored on servers at a remote location 

The drawbacks of non-cloud computing based systems 

        In the past, computing tasks such as word processing were 

not possible without the installation of application software on a 

user's computer. A user bought a license for each application 

from a software vendor and obtained the right to install the 

application on one computer system. With the development of 

local area networks (LAN) and more networking capabilities, the 

client-server model of  computing was born, where server 

computers with enhanced capabilities and large storage devices 

could be used to host application services and data for a large 

workgroup. Typically, in client-server computing, a network-

friendly client version of the application was required on client 

computers which utilized the client system's memory and CPU 

for processing, even though resultant application data files (such 

as word processing documents) were stored centrally on the data 

servers. Multiple user licenses of an application were purchased 

for use by many users on a network. 

 

Advantages of cloud computing systems 

        Cloud computing differs from the classic client-server 

model by providing applications from a server that are executed 

and managed by a client's web browser, with no installed client 

version of an application required. Centralization gives cloud 

service providers complete control over the versions of the 

browser-based applications provided to clients, which removes 

the need for version upgrades or license management on 

individual client computing devices. The phrase "software as a 

service" (SaaS) is sometimes used to describe application 

programs offered through cloud computing. A common 

shorthand for a provided cloud computing service (or even an 

aggregation of all existing cloud services) is "The Cloud". 

 

Characteristics of cloud 

 Agility:- improves with users' ability to re-provision 

technological infrastructure resources. 

 Cost is claimed to be reduced and in a public cloud 

delivery model capital expenditure is converted to 

operational expenditure. 

 Device and location independent. 

 Scalability. 

 Performance monitoring. 

 Maintenance of cloud applications is easier. 

 

Types of Cloud Services 

        PaaS:- Platform as a service .Deliver computing platform 

and solution stack as a service. 

        SaaS :- Software as s service. 

        IaaS :- Infrastructure as a service .Delivers computer 

infrastructure –typically a platform virtualization environment as 

a service along with raw block storage and networking. 

C  
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        HaaS :- Hardware as a service. It’s a procurement process 

similar to licensing. Generally speaking, a managed service 

provider remotely monitors and administers hardware on a 

client's site on a subscription basis. 

 

Cloud Computing Components 

        Cloud Controller:-  Eucalyptus component that provides the 

web UI (an https server on port 8443), and implements the 

Amazon EC2 API. There should be only one Cloud Controller in 

an installation of UEC. This service is provided by the Ubuntu 

eucalyptus-cloud package.  

        Cluster Controller:- Eucalyptus component that manages 

collections of node resources. This service is provided by the 

Ubuntu eucalyptus-cc package.  

        Node Controller:- Eucalyptus component that runs on nodes 

which host the virtual machines that comprise the cloud. This 

service is provided by the Ubuntu package eucalyptus-nc.  

        Storage Controller:- Eucalyptus component that manages 

dynamic block storage services (EBS). Each 'cluster' in a 

Eucalyptus installation can have its own Storage Controller. This 

component is provided by the eucalyptus-sc package.  

        Walrus Controller-Eucalyptus component that implements 

the Amazon S3 API, used for storing VM images and user 

storage using S3 bucket put/get abstractions.  

 

III. PROPOSED SYSTEM 

        The existing systems specified earlier in the synopsis are all 

public clouds that are deployed on the internet and are 

geographically located far away. These systems provide 

transparency to the users that access the services via the World 

Wide Web. Whereas, the system proposed in our project is a 

private cloud, which is deployed on the intranet of our college. 

This cloud will enable the users to access resources and 

applications on the cloud, built on the systems of the college 

itself. This cloud would be accessible only from a system on the 

college intranet and not via the World Wide Web.  

        The volumes attached to the user instance would be 

independent of the instance which the user is running. Each user 

has got his/her own volume (storage space) which can be 

attached to any of the instances launched by the user. 

        The system will constantly monitor the load on the Node 

Controllers and automatically perform appropriate tasks of 

Creation or Termination of Instances on the node. 

        The system starts the Node Controller if the load exceeds a 

certain specified threshold (Threshold is assumed at 80%) and 

shuts down a running Node Controller if the load is below the 

specified threshold for certain predetermined period of time. 

 
Fig no 5: Building A Private Cloud 

 

IV. MAIN ALGORITHM 

        The main algorithm of the project is the implementation 

algorithm for configuring the cloud. 

 

I. Configuration of Interfaces on the Cloud Controller 

II. Restarting the Network Services on the Cloud 

Controller 

III. Install the Hypervisor (KVM OR XEN) 

IV. Create a Virtual Hard Drive 

V. Install preferably a Server Operating System on that 

Virtual Machine 

VI. Configuration of Interfaces on the Node Controller 

VII. Restarting the Network Services on the Node Controller 

VIII. Update and install respective Eucalyptus 

Services on both the Controllers 

IX. Synchronize the Cloud and the Node Controllers 

10. Disable the Firewalls 

11. Bridge the Connectivity Ports 

12. Check status for each component (both on CC and NC) 

13. Register Services on the Cloud Controller 

14. Download Credentials from the Localhost on the Cloud  

15. Alter the Virtualized Component Specifications 

16. Bundle the Images 

17. Launch the Instances 

18. For providing security use –SSH command  

19. To run and manage the resources use hybrid firefox. 

20.Check for EKI,ERI.EMI  files on hybrid firefox  

 

        Once all above steps implemented just download credentials 

on node and access the file 
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        This figure shows A development of IAAS service ie. Image 

is deployed on the node after implementing all the above steps 

which are shown in algorithm after that on node run the word 

Processor software which is implemented in PHP.  

 

Programming Languages Used For Implementation Of Saas 

Service 

The following programming languages were used for 

implementation: 

 HTML 

Used for developing interface of the Word processor 

 Mysql 

Used for creation and management of Databases 

 PHP 

 

        Used for uploading and downloading of user documents by 

using above languages we are creating word processor 

application we are develop one application and on node we are 

just passing our application and user can access it through the 

node and data is stored at cloud controller 

 

Tools Used For Implementation Of Iaas Services 

        The following tools were used for implementation: 

• Ubuntu Desktop 12.10-Operating System 

•  Eucalyptus-Private Cloud Software 

• SSH Server-Secure Shell (remotely executing 

commands) 

•  Shell Script-Executable Code (.sh files) 

 

The following tasks can be performed and can enhance the 

performance of the cloud. 

 Automatically turning node controllers on/off:-Now as 

we can switch off the idle nodes from the cloud 

controller, we have to sense the load from the nodes and 

then comparing with the Threshold set, turn them off. 

Also when a fresh load arises and if there are no free 

nodes to handle it, we have to automatically switch on 

the idle nodes again from the cloud controller. 

 Dynamic Instance Creation and Termination:-If the 

number of requests for a particular service increases the 

threshold the nodes can serve, then dynamically 

launching the new Instance of that service. And if no 

users are using that service, then dynamically 

terminating that instance. 

 More Applications can be provided on the cloud For 

Example: - Image Processing Services, video 

compression, Document format converters. 

 Develop a Word Processor application: Develop a Word 

Processor application in php and retrieve the data and 

show  it in database 

 

V. RESULTS 

Download Credentials 

a)Go To: https://192.168.1.2:8443/ 

Login: 

Username:admin 

Password:admin 

b)Enter New Password As admin And Enter Administrators E-

Mail Address 

c)Click On Credentials Tab.Click On Download Credentials 

Button 

d)Save The File To The Desktop 
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Figure No 8: Registering The Cloud 

 

 
Figure No 9:- Run System Monitor On Cloud Controller: 

 

 
Figure No 10:- Run System Monitor On Node Controller: 

 

Performance Enhancements 

        The following tasks can be performed and can enhance the 

performance of the cloud. 

 Automatically turning node controllers on/off:-Now as 

we can switch off the idle nodes from the cloud 

controller, we have to sense the load from the nodes and 

then comparing with the Threshold set, turn them off.  

 Dynamic Instance Creation and Termination:-If the 

number of requests for a particular service increases the 

threshold the nodes can serve, then dynamically 

launching the new Instance of that service. And if no 

users are using that service, then dynamically 

terminating that instance. 

 More Applications can be provided on the cloud For 

Example: - Image Processing Services, video 

compression, Document format converters. 

 Develop a Word Processor application: Develop a Word 

Processor application in php and retrieve the data and 

show  it in database 

 

VI. CONCLUSION 

        Cloud computing is the next big wave in computing. It has 

many benefits, such as better hardware management, since all the 

computers are the same and run the same hardware. It also 

provides for better and easier management of data security, since 

all the data is located on a central server, so administrators can 

control who has and doesn't have access to the files. There are 

some down sides as well to cloud computing. Peripherals such as 

printers or scanners might have issues dealing with the fact that 

there is no hard drive attached to the physical, local machine. If 

there are machines a user uses at work that aren't their own for 

any reason, that require access to particular drivers or 

programs, it is still a struggle to get this application to know that 

it should be available to the user. 
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Abstract- The objective is to design and implement an 

automated Temperature control system using embedded 

system design in order to control the temperature of a 

system. As such, it is vital that those in engineering fields 

understand the technologies associate with this area. My 

paper will include the design and construction of a 

microcontroller-based automated temperature control 

system along with a temperature display using LCD. A 

working system will ultimately be demonstrated to validate 

the design. The system made is only a prototype. A larger 

system can be made using this prototype as a model. 

 

Index Terms- Temperature Controller ICs, Microcontroller, 

Embedded system 

 

I. INTRODUCTION 

he concept of this paper is to create an Automatic 

Temperature Control System to control the temperature 

of a system. The circuit maintains the temperature of the 

system in a particular range. The fan RPM increases with 

increase in temperature and vice versa. For the circuit, it 

consists of Temperature Sensing Unit, PIC AT89c52 μC, 

LCD Module, Switching Device, Driver, PWM generator, a 

Fan and a Heater. It will operate based on the values or 

ranges of temperature in the system which is detected by the 

Temperature Sensor. The Temperature Sensor detects the 

temperature of the system. The Temperature Sensor consists 

of an LM35 IC. The temperature sensor is connected to the 

ADC input of the PIC μC. It converts the analog input to a 

digital value. The PIC is connected to a switching device 

relay. It is used to switch on the heater. The PIC generates 

PWM according to the temperature sensor value. The PWM 

generated output control signals are sent to the Motor Driver 

IC L293D. Motor Driver ICL293D is fed with the PWM 

generated output from PIC. By using the L293D, two dc 

motors can be connected. The speed of the fan is controlled 

by the ON time of the PWM generated by the controller. 

With increasing ON time, the speed of the fan or the heater 

increases reducing the temperature of the system. The LCD 

module is also connected to the PIC microcontroller. The 

LCD module displays the current temperature. The LCD 

display used is a 16x2 Alphanumeric Display with code 

LM016L. It is a parallel LCD which is connected to the 

microcontroller I/O ports.  

II. PROBLEM STATEMENT    

The basic idea of the project is to replace manual settings of fan 

in accordance with temperature so that it detects temperature 

variations automatically and control its speed. The application 

dictates that temperature settings are usually kept constant for 

long periods of time, but it’s nonetheless important that step 

changes be tracked in a “reasonable” manner. Thus the main 

requirements boil down to 

1. Allowing a chamber temperature set-point to be entered, 

2. Displaying temperature sensor, and, 

3. Tracking step changes in set-point temperature with 

acceptable rise time and error. 

TEMP RANGE                                                             

 

1. LESS THAN ROOM 

       TEMPERATURE                                 

2.    ROOM TEMP                                                                            

3.    MORE THAN ROOM    

                    TEMPERATURE 

 

Although not explicitly a part of the specifications in Table 1, it 

was clear that the customer desired digital displays of set-point 

and actual temperatures, and that set-point temperature entry 

should be digital as well. 

  

III. METHODOLOGY 

The temperature sensor LM35 senses the temperature and 

converts it into an electrical (analog) signal, which is applied to 

the micro controller through ADC. The analog signal is 

converted into digital format by the analog-to-digital converter 

(ADC). The sensed and set values of the temperature are 

displayed on the 16x2-line LCD. The micro controller drives 

control relays by means of ULN driver circuit to control the fan 

speed with the help of high wattage tagged wire wound resistor. 

 

Single pole double throw (SPDT) relays are connected to the 

micro controller through a ULN driver circuit. The relays require 

5 volts at a current of around 50 mA, which can not provided by 

the micro controller. So the ULN driver circuit is added. The 

relays are used to operate the electrical fan or for operating any 

other electrical device. Normally the relays remain off. As soon 

as pin of the micro controller goes high, the relays operate. This 

project uses regulated 5V, 500mA power supply. 7805 three 

terminal voltage regulator is used for voltage regulation. Bridge 

T 
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type full wave rectifier is used to rectify the ac out put of 

secondary of 230/12V step down transformer.  

 

The circuit maintains the temperature of the system in a 

particular range. A fan and a heater are used for controlling the 

temperature of the system. The fan RPM increases with increase 

in temperature and vice versa. The working of the heater is also 

the same. The current temperature within the server room is 

measured by using a temperature sensor. When the current 

temperature is below the lower limit of the desired range, the 

system must be heated by using a heating element, air heater. 

 

When the current temperature is below the lower limit 

of the desired range, the system must be cooled by using a fan. 

When the current temperature is within or successfully turned 

back to the required range, no control action is needed. The 

current temperature of the room must be continuously displayed 

on the LCD. The controller should use LEDs as backup display 

to indicate the current state of temperature .This makes user is 

easily to know current temperature of the system. The 

Temperature Sensor detects the temperature of the system. 

 

The Temperature Sensor consists of an LM35 IC. The 

temperature sensor is connected to the ADC input of the PIC μC. 

It converts the analog input to a digital value. The PIC is 

connected to a switching device relay. It is used to switch on the 

heater. The PIC generates PWM according to the temperature 

sensor value. The PWM generated output control signals are sent 

to the Motor Driver IC L293D. Motor Driver IC L293D is fed 

with the PWM generated output from PIC. By using the L293D, 

two dc motors can be connected. The speed of the fan is 

controlled by the ON time of the PWM generated by the 

controller. With increasing ON time, the speed of the fan or 

the heater increases reducing the temperature of the system. The 

LCD module is also connected to the PIC microcontroller. The 

LCD module displays the current temperature. Maintenance and 

controlling of Boilers temperature. 

 

 
Fig1. Working Model of project 

IV. CONCLUSIONS AND SCOPE OF FURTHER WORK 

    Here by we come to the end of our mini project “A 

PRECISION TEMPERATURE CONTROLLER USING 

EMBEDDED SYSTEM. This project has presented a means of 

controlling the temperature of a system. This system helps to 

maintain the temperature within a limit. This system is very 

marketable because of its simplicity, low cost, low power 

consumption and small size. It can be used in various industrial 

applications such as to control the temperature in boilers, 

refrigerator, AC, Computers and Laboratories. 

 

V. MODIFICATION 

    The goals of this paper were purposely kept within what was 

believed to be attainable within the allotted timeline. As such, 

many improvements can be made upon this initial design. That 

being said, it is felt that this design represents an functioning 

miniature scale model which could be replicated to a much larger 

scale. The following recommendations are provided as ideas for 

future expansion of this project. 

1. Changeable temperature limits can be applied by adding a 

matrix keypad. 

2. High precision sensors such as Platinum Wire can be used. 

This makes it possible to measure more range of 

temperature. 
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4. Nikita Shukla, currently 7
th

 SEM student pursuing B.E. from 

S.S.I.P.M.T. Raipur (C.G.) reached finals of robotics in IIT 

BBSR. Minor project undertaken in “A precision temperature 

controller using embedded system.” 

 

 

3. Kajol Asthana, currently 7
th

 SEM student pursuing B.E. from 

S.S.I.P.M.T. Raipur (C.G.) presented paper in Samvid. Minor 

project undertaken in “A precision temperature controller using 

embedded system.” 
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Abstract- This present study aims to find out the impact of 

technostress on job satisfaction and organizational commitment 

among IT professionals. For this purpose, Computer Hassles 

Scale (Hudiburg), Job Satisfaction Scale (Singh and Sharma, 

1971), Organizational Commitment Scale (Dhar et al. 2001) is 

administered to sample of 80 IT professionals from IT park 

Chandigarh in age range of 20-30 years. Pearson product 

moment coefficient of correlation is used for statistical analysis 

of the results. Results clearly revealed that technostress is 

negatively correlated to job satisfaction and organizational 

commitment. 

 

Index Terms- Technostress, Job Satisfaction, Organizational 

Commitment, IT professsionals. 

 

I. INTRODUCTION 

t is an undeniable fact that technology has become an integral 

part in today’s society. Technological revolution in 

organization has improved efficiency, but at the same time as 

technology is rapidly changing, it has caused a lot of employees 

to suffer from technostress. 

         Technostress has been defined as “modern disease of 

adaptation caused by an inability to cope with new computer 

technologies in a healthy manner”(Brod 1984) and as a “state of 

arousal observed in certain employees who are heavily dependent 

on computers in their work” (Arnetz and Wiholm 1997). 

Basically, technostress is the general feeling of anxiety and the 

negative impact on thoughts, behaviours, attitudes, and body 

when a person is expected to deal with technology (Kupersmith, 

1992; Weil & Rosen, 1997). 

         Tarafdar et al., (2007) described technostress as a problem 

of adaptation as a result of a person’s inability to cope with or to 

get used to information and communication technologies (ICT). 

Additionally, they have identified five components of 

technostress, also known as technostress creators,which are: 

         1. Techno-overload: A situation where ICT users are forced 

to work faster and longer. 

         2. Techno-invasion: A situation where ICT users felt that 

they can be reached anytime or constantly “connected” which 

caused a blurring between work-relatedand personal contexts. 

         3. Techno-complexity: A situation where ICT users feel 

that their skills are inadequate due to the complexity related to 

ICT. As a consequence, they are forced to spend time and effort 

to learn and understand the various aspects ofICT. 

         4. Techno-insecurity: A situation where ICT users feel 

threatened that they willlose their job, either being replaced by 

the new ICT or by other people who are better in ICT compared 

to them. 

         5. Techno-uncertainty: A situation where ICT users feel 

uncertain and unsettled since ICT is continuously changing and 

need upgrading. 

 

         IT jobs are most coveted in modern era and the most 

brilliant section of youth are working for it but these jobs are 

mostly contractual with less job security but high pay and entail 

strong competitiveness, along with a globalize life style (Lim & 

Teo, 1990). The working environment exposes the software 

professionals to high strain, uncertainty, lack of proper personal 

development opportunities as well as greater imbalance of work 

activities (Computer World, 2006). 

         Committed employees can be described as those who have 

high involvement with their organizations and very much like to 

remain part of the organizations. Having committed employees is 

advantageous to organization as they are less likely to resign or 

to be absent, and are more willing to share and make sacrifices 

for the sake of their organizations (Greenberg, 2005). In addition, 

individuals who exhibited higher commitment to their 

organizations were also found to have higher loyalty and lower 

work stress (Muthuveloo & Rose, 2005), higher performance 

(Boshoff & Mels, 1994), and were much more willing to accept 

organizational change (Vakola & Nikolaou, 2005). 

         Dawis and Nestron (1984) defined job satisfaction as the 

result of the workers appraisal of the degree to which the work 

environment fulfills the individuals needs. The term job 

satisfactions refer to the attitudes and feelings people have about 

their work. Positive and favorable attitudes towards the job 

indicate job satisfaction. Negative and unfavorable attitudes 

towards the job indicate job dissatisfaction (Armstrong, 2006). 

         A number of studies had also focused specifically on the 

relationship between organizational commitment and job stress 

(Boshoff & Mels, 1994; Dale & Fox,2008; Lee & Jamil, 2003; 

Lopopolo, 2002; Mathieu & Zajac, 1990; Meyer et al., 2002; 

Omolara, 2008;Vakola& Nikolaou, 2005). According to Omolara 

(2008), employees with low level of stress were more committed 

to achieving organizational goals and reported higher level of 

commitment towards the organization. 

         Strains due to “technostress” can be psychological or 

behavioral. Psychological strains are emotional reactions to 

stressor conditions and include, among others, dissatisfaction 

with the job, depression, and negative self-evaluation. Behavioral 

I  
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strains include reduced productivity, increased turnover and 

absenteeism, and poor task performance (Tarafdar et al., 2010). 

 

II. OBJECTIVES 

         The purpose of this study was to study technostress in 

relation to job satisfaction and organizational commitment. 

 

HYPOTHESES 

         Based on the objective of present study, following 

hypotheses have been formulated: 

 Technostress was expected to be negatively correlated 

with job satisfaction. 

 Technostress was expected to be negatively correlated 

with organizational commitment. 

Method 

 Sample: A random sample comprised of 80 IT 

professionals in the age range was 20- 30 years. Sample 

was collected from IT park Chandigarh. 

 

Tests and Tools: 

 Computer Hassles Scale (Hudiburg, 1992) 

 Job Satisfaction Scale (Singh and Sharma, 1971 ) 

 Organisational Commitment Scale (Dhar et al. 2001) 

 

III. RESULTS AND DISCUSSION 

         As per the requirement of the hypotheses, the raw data was 

processed and means, SDs and inter-correlation was calculated 

and shown in table 1 and table 2 respectively: 

 

 

Table 1: Mean and SD for the sample (n=80) 

 

 
Mean SD 

Technostress 55.5 9.13 

Job Satisfaction 63.8 13.09 

Organizational Commitment 26.2 3.81 

 

Table 2: Inter-correlations matrix for the sample (n=80): 

 

Variables          (1)          (2)           (3) 

Technostress (1)  -.276* -.267* 

Job Satisfaction (2)   -.269* 

Organisational 

Commitment (3) 

   

 

*value of correlation significant at 0.05 level = .250 

**value of correlation significant at  0.01 level= .325 

 

         A perusal of the correlation matrix for the sample indicated 

that technostress was founded to be negatively related with job 

satisfaction (r=-.276), organizational commitment (r=-.269). 

 

Results revealed that all hypotheses were upheld. 

         Technostress is linked to reduced job satisfaction. 

Professionals who experience and attempt to cope with 

technostress creators are likely to have negative appraisals of 

their jobs.(Ragu-Nathan, Tarafdar, Ragu-Nathan, & Tu, 2008). 

         As far as technostress is concerned, recent study was found 

to investigate the influence of technostress on organizational 

commitment. In this study which was conducted among the end 

users of Information and Communication Technologies (ICT), 

the existence of technostress creators were found to lead to a 

decline in job satisfaction, which in turn led to a decrease in 

organizational and continuance commitment while technostress 

inhibitors led to the opposite trend (Ragu-Nathan, Tarafdar, 

Ragu-Nathan, &Tu, 2008). 

 

         Weil and Rosen (1997), Brod (1984) reported that there is 

practitioner evidence that technostress results in perceived work 

overload, demoralized and frustrated users, information fatigue, 

loss of motivation, and dissatisfaction at work. 

         Corbett et al. (1989) found work changes resulting from the 

use of computer-based manufacturing technologies to be 

associated with decreased job satisfaction. 

         These authors stated that users experience “technostress” 

due to information overload, IS invasion of personal life, 

inability to deal with uncertainty and complexity of IS, and a 

sense of insecurity due to rapid advances in IS .”technostress” 

may significantly reduce job satisfaction, commitment, 

innovation, and productivity (Tarafdar,Tu, Ragu-Nathan, and 

Ragu-Nathan, 2011). 

         A consequence of technostress is job dissatisfaction, which 

promotes low productivity and high employee turnover in 

organizations (Alleyne & Demonte, 2012) 
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IV. CONCLUSION 

         Previous literature is indicative of fact that there exists 

negative impact of technostress on job satisfaction, 

organizational commitment; this has been proved in the current 

research also. Technostress leads to negative appraisals of job, 

reduced productivity, increased turnover and absenteeism, and 

poor task performance resulting in job dissatisfaction and lower 

organizational satisfaction. Management of technostress depends 

on how one perceives techno changed interprets it. Positive 

attitude and involvement in job work may help software 

professionals to cope up with technostress. 
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Abstract- The study was designed to investigate the effect of 

aerobic exercise with carnitine supplementation on reduction of 

weight, blood pressure and heart rate levels among Haramaya 

University students subjected to similar intensity, duration, 

frequency, and type of exercise. Individuals with BMI 25.5 – 30 

kg/m2, age 18 - 30 years old, and no impairment or chronic 

diseases were involved in the study and the training lasted eight 

weeks. Twenty overweight individuals, 10 male and 10 female 

were recruited for the study and randomly assigned to control 

group (CG) and experimental group (EG) with equal number of 

participants and sex differences. The experimental group 

participants were supplemented with 2.5 g carnitine at each 

aerobic exercise sessions. Throughout the training program, 

measurements were taken at pre training (PT), during training 

(DT) and post training (PoT) and comparisons were made 

between pre training (PT) and during training (DT), and again 

between pre training (PT) and post training (PoT) of male and 

female participants for both control and experimental groups by 

using paired sample T test. The measurements taken were 

reduction in weight, BMI, blood pressure, heart rate, and body 

circumferences. Finding of this study revealed that aerobic 

exercise with carnitine supplement resulted in higher reduction of 

body weight, BMI, blood pressure, heart rate, and body 

circumferences when compared to aerobic exercise without 

carnitine supplement. Particularly, the difference between 

females was higher than males and female EG reduced the higher 

values on each parameters. Thus, overweighed individuals 

particularly females are advised to use carnitine to bring about 

significant changes in body weight, BMI, blood pressure, heart 

rate and body circumferences levels.   

 

Index Terms- aerobic exercise, blood pressure, BMI, body 

weight, carnitine, heart rate, overweight. 

 

I. INTRODUCTION 

Healthy life style is the concern of all human beings to live 

long and healthy. In the civilized societies there is an 

increased use of technologies that mostly affect the health of 

society. The use of modern transportation, communication, 

working system, etc, make more passive and negatively affect 

the health and fitness of the people (South Australia Department 

of Health, 2006). 

        Over weight and/or obesity is the problem that most occur 

on passive individuals due to less expenditure of the energy 

intake. The body needs a certain amount of energy (calories) 

from food to sustain basic life functions. Body weight is 

maintained when calories eaten equals the number of calories the 

body expends. When more calories are consumed than burned, 

energy balance is tipped toward weight gain, overweight, and 

obesity. Genetic, environment, behavior and socioeconomic 

factors may all lead to overweight and obesity (U.S. Department 

of Health and Human Services, 2004). The excess amount of fat 

in the body has also risk factor on health conditions. Overweight 

and obesity are risk factors for diabetes, heart disease, high blood 

pressure and other health problems. Since there is no single cause 

of all overweight and obesity, there is no single way to prevent or 

treat overweight and obesity that will help everyone. Once 

overweight is developed, it is difficult for many patients to 

achieve. Most of the time peoples are using exercises, diet, 

behavioral modification and weight loss drugs. In some cases of 

extreme obesity, surgery may be recommended (U.S. Department 

of Health and Human Services, 2010). The medications should 

be combined with nutrition education, behavioral intervention, 

exercise program and a long-term weight-maintenance plan 

(Margaret, 2007). 

        The use of nutritional supplements are being increasing 

through the world for weight reduction. According to Adele and 

O’Byrne special report in (2004 ) among the fifteen expert 

reviewed top supplements for fat burning and weight loss, L-

carnitine is the best and safest supplement for weight and obesity 

reduction and for our heart to function efficiently especially 

during exercise (Adele and O’Byrne, 2004). 

        Carnitine is a quaternary amine (β-hydroxy-γ-N-

trimethyammonium butyric acid with-M.W. of 161.2), and is 

known as a vitamin and amino acid like substance. L-carnitine is 

a cofactor required for transformation of free long-chain fatty 

acids into acylcarnitines and for their subsequent transport into 

the mitochondrial matrix, where they undergo β-oxidation for 

cellular energy production. Synthetic carnitine occurs as both D 

and L isomers. However, only L-carnitine is physiologically 

active. The main function of carnitine in the body is to facilitate 

lipid oxidation by transporting long-chain fatty acids into the 

H  
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inner mitochondria region where they undergo β-oxidation(Cha, 

2008). 

        A study done at Nottingham University, UK in (2006) 

indicated that the body uses carnitine to turn fat into energy. 

Specifically, carnitine is required for transporting long chain 

fatty acids and their derivatives into the mitochondria of 

cells(Stephens et al., 2007 ).   

        In humans, carnitine is absorbed in the small intestinal 

mucosa by sodium-dependent active transport and by passive 

transport. In blood, carnitine does not need protein for a carrier, 

and is present in the free or acylcarnitine form. Experimental 

evidence suggests that the transport of long chain fatty acids into 

the mitochondria is a rate limiting step in fatty acid oxidation. 

During sustained low to moderate exercise, fatty acid oxidation 

increases to become the predominant energy source to muscles. 

The excess availability of carnitine for transport is so important 

at this time (Stephens et al., 2007).   

        The supplemental carnitine has different benefits for human 

physiology. Studies have shown the effects of supplementing L-

carnitine on reducing obesity, blood glucose, blood pressure and 

increasing cardiac functions and exercise or specific metabolites 

performance. According to Flanagan (2010), L-Carnitine 

supplementation lead to improvements in several complications 

seen in uremic patients, including cardiac complications, 

impaired exercise and functional capacities, muscle symptoms, 

increased symptomatic intradialytic hypotension and 

erythropoietin-resistant anemia through normalizing the reduced 

carnitine palmitoyl transferase activity in red cells. However, 

they have yielded inconsistent results and the usefulness of 

carnitine as a functional food for weight loss in combination with 

aerobic exercise remains unknown (Flanagan et al., 2010). 

        In addition, there are different results of carnitine 

supplement related to human, particularly for production of 

energy from long chain fatty acid, for treatment of different 

diseases, and increasing exercise performance. Mostly the 

overweight and obese individuals are unable to practice exercise 

for long duration up to fat burning. There is also absence of best 

way of treating overweight and/or obesity and very few finding 

has been done on the interaction of carnitine with aerobic 

exercise for treatment of overweight and/or obesity, blood 

pressure and heart rate. Therefore, the purpose of this study is to 

investigate the effects of aerobic exercise with carnitine 

supplement on the reduction of weight, blood pressure and heart 

rate levels among Haramaya University main campus 

undergraduate students. The students were engaged in similar 

intensity, duration, frequency and type of exercise with the use of 

carnitine and without carnitine supplementation. The finding of 

this study has importance for Ethiopian who are overweight 

and/or obese to have best way of treatment for the problem. 

        The general objective was to find out the effects of aerobic 

exercise with carnitine supplementation on reduction of weight, 

blood pressure and heart rate levels among Haramaya University 

main campus undergraduate students. The Specific objectives 

were to find out the effects of aerobic exercise with carnitine 

supplement on reduction of weight, to compare the effects that 

aerobic exercise with carnitine supplement has brought about on 

reduction of blood pressure and heart rate and to contrast the 

results that we obtain after supplementing carnitine on reducing 

weight, blood pressure and heart rate levels of the participants. 

II. MATERIAL AND METHODS 

The Study Design 

The study layout for this study was as the following table; 

 

 

Table 1. The study design layout 

 

Total sample 

Treatment Groups 

        Control  group (CG) Experimental  group (EG) 

Supplement  None  L-carnitine 

Type of exercise Aerobic exercise Aerobic  exercise  

Frequency  4days/week 4days/week 

Total duration  8 weeks 8 weeks 

Duration /session  60 minute  60 minute 

Intensity  Low-moderate  (40-60%HRmax) Low-moderate(40-60%HRmax) 

Exercise days Monday, Tuesday, Thursday, and Saturday    Monday, Tuesday, Thursday, and Saturday    

Time of training  Afternoon (4:30-5:30Pm). Afternoon (4:30-5:30Pm). 

 

        The sample of the study that was selected with purposive 

sampling based on the criteria was grouped into two by the 

systematic random grouping method. The two groups were 

consisted of equal number of male and female. The supplement 

was figurella L-carnitine and the dose was 2.5gram/session for 

one subject. The supplement was administered orally in tablet 

form 15 minute before the training session with a cup of water. 

The exercise session was started with low intensity for one week 

for adaptation process and then transit to moderate intensity. 

Moderate exercise intensity was used for the rest of durations. 

The feeding habits of subjects were as usual without changing. 

Under this design the parameters that were studied were BMI (by 

weight and height), blood pressure and heart rate. The 

measurement was taken three times in eight weeks. That were 

before, during (after 4 weeks) and after the experiment.  

 

Sample Size and Sampling Techniques
 
 

        Purposive sampling technique was used to select the sample 

with predetermined criteria’s of the study. The criteria’s were 
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being free from disability and chronic disease, the age (between 

18 and 30 years old), BMI (25.5-30kg/m
2
)

 
and the person who 

were volunteer to participate. Based on the sampling technique 

and criteria’s, 20 participants (men and women) with control 

group 10 (5 males and 5 females) and experimental group 10 (5 

males and 5 females) participants were selected for the study. 

The two groups were matched by sex only. In the consideration 

of the age of participants, there was no significant difference 

between the two groups (22.80 ± 1.93, for experimental and 

22.67 ± 1.87 for control group). 

 

Experimental Measurements 

        The measurement of body height and weight was done 

using calibrated height-weight digital balance beam scale. The 

measurements were recorded in meter and kilogram respectively. 

The weight and height measurements were taken to calculate the 

percentage of total body weight and height ratio for 

determination of BMI. Then, it was calculated as the following; 

BMI (kg/m
2
) = weight (kg) / height (m 

2
) 

        Measurement of blood pressure and resting heart rate were 

taken at the brachial artery of arm by the use of calibrated digital 

blood pressure-pulse rate monitor. The measurement of exercise 

heart rate was used to measure the pulse rate of participants after 

one minute exercise. Body circumference measurement was also 

to know the fat content of the body.  

 

Materials for Data Collection 

        The L-carnitine, calibrated balanced beam scale for weight-

height measurement, meter for body circumference 

measurement, and calibrated digital blood pressure-pulse rate 

monitor were used in this study. The Haramaya University 

gymnasium and gymnasium materials were also used as the 

training place and materials for the study respectively. 

 

Method of Data Analysis 

        The data collected from the study was analyzed using SPSS 

version 16 software. The paired sample t test was used for the 

study to compare pre-training, during training and post training 

measurements of all designed parameters at significance level p< 

0.05. The comparisons were made between pre-training and 

during training, and between pre-training and post training. 

 

III. RESULTS AND DISCUSION 

Body Height, Body Weight and BMI 

 

Table 2. Mean body height (m), body weight (kg), and BMI ( kg/m
2
) for control and experimental groups of male and female 

participants 

 

Sex  

 

Male  

Parameters  CG EG 

PT DT PoT PT DT PoT 

Body Height  1.66±0.05 1.66±0.05 1.66±0.05 1.72±0.05 1.72±0.05 1.72±0.05 

Body Weight  74.88±5.17 72.88±5.74 71.50±5.36 82.98±9.57 80.74±9.30 78.10±8.99 

BMI 27.11±1.23 26.31±1.51 25.77±1.20 27.93±1.66 27.14±1.61 26.23±1.67 

 

Females  

Body Height  1.53±0.09 1.54±0.08 1.54±0.08 1.62±0.09 1.62±0.09 1.63±0.08 

Body Weight 63.76±8.15 63.18±7.99 62.98±7.96 75.52±10.88 73.38±9.97 70.90±9.72 

BMI 27.23±1.01 26.63±1.56 26.52±1.51 28.76±1.31 27.82±1.18 26.72±1.33 

Note: CG= Control Group, EG=Experimental Group, PT=Pre Training, DT=During Training, PoT=Post Training, and all values are 

Mean ± SD 

 

Table 3. Comparison between pre training (PT) and during training (DT) of weight (kg) and BMI (kg/m
2
) for control and 

experimental groups of both sexes after four weeks training. 

 

Sex  Parameters                  CG                 EG 

MD Tcal. P-value MD Tcal. P- values 

Male Weight  2.00 3.14 0.04 2.24 4.71 0.01 

BMI 0.80 2.51 0.07 0.79 5.53 0.01 

Female Weight 0.58 3.79 0.02 2.14 4.32 0.01 

BMI 0.60 1.58 0.20 0.94 8.99 0.00 

Note: CG= Control Group, EG=Experimental Group, MD= Mean Difference, Tcal.= T calculated, P- value= significance value at (p< 

0.05), and T-tabulated= 2.13 for all groups. 

 

        As shown from Table 4.1 and 4.2, there were significant 

differences between the measurements of PT and DT after four 

week training program. Both male and female participants of 

experimental group and control group showed significant 

(P<0.05) change in weight.  

        The experimental group males lost 2.24 kg (3 %) and 

females lost 2.14 kg (3 %) whereas, the control group males lost 

2 kg (3 %) and females lost 0.58 kg (1 %) within the four weeks 

training program. Female experimental group lost slightly more 

weight when compared to female control groups. This showed 

that more fat was burned in the experimental group than the 

control group and the use of carnitine supplement facilitates fat 

burning by transporting the long chain fatty acid in to the 

mitochondria for energy production. 
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        Height was taken for the calculation of BMI. But the change 

of this character was insignificant and it was not included in the 

tables for statistical analysis. Since weight reduction in control 

and experimental group was different, BMI also showed 

significant difference between the two groups. Significant 

reductions (P<0.05) were obserbed in the experimental group of 

both male and female participants than the control group. In 

experimental group males and females decreased 0.79 kg/m
2
 and 

0.94 kg/m
2
 respectively, of BMI within four week aerobic 

exercise and carnitine supplementation. On the other hand, 

control group males and females reduced the BMI of 0.80 kg/m
2
 

and 0.60 kg/m
2
 respectively, in the four week aerobic exercise 

training. The reduction in BMI was increased in experimental 

group especially among female participants. 

 

 

Table 4. Comparison between pre training (PT) and post training (PoT) of weight (kg), and BMI (kg/m
2
) for control and 

experimental groups of both sexes at the end of 8 week training. 

 

Sex  Parameters  CG EG 

MD Tcal P- values  MD Tcal P- values 

Male Weight  3.38 6.29 0.00 4.88 5.81 0.00 

BMI 1.34 5.38 0.01 1.70 7.37 0.00 

Female Weight 0.78 3.26 0.03 4.62 8.28 0.00   

BMI 0.71 2.00 0.12 2.04 27.79 0.00 

Note: CG= Control Group, EG=Experimental Group, MD= Mean Difference, Tcal.= T calculated, P- value= level of significance at 

(p<0.05)and T-tabulated= 2.13 for all groups. 

 

        As Table 4.1 and Table 4.3 showed, there was a significant 

difference on weight loss of control and experimental group 

within 8 weeks training program. At end of training male and 

female participants of experimental group who were taking 

exercise and carnitine supplement lost 4.88 kg (6 %) and 4.62 kg 

(6 %) respectively. The control group males lost 3.38 kg (4.5 %) 

and females 0.78 kg (1 %) of weight. Experimental group taking 

carnitine in addition to aerobic exercise showed more weight loss 

compared to the control group. Particularly the difference 

between females was very high. As a result of change in weight, 

BMI also changed significantly (p<0.05) in experimental group 

as well as control group of male participants. Experimental group 

males and females reduced 1.70 kg/m
2
 and 2.04 kg/m

2
 of BMI 

respectively. The control group males and females also decreased 

BMI 1.34 kg/m
2
 and 0.71 kg/m

2 
respectively.  

The result showed that experimental group who took carnitine 

supplement and performed exercise reduced BMI more than the 

control group who was on exercise without any carnitine 

supplement. The female participants of experimental group lost 

more compared to control female participants. But within 

experimental group only slight difference was seen between male 

and female participants. This was due to the use of carnitine 

which activate acylCoAs metabolism and transporting long-chain 

FAs into the mitochondria for utilization energy substrate. 

 

 

Blood Pressure and Heart Rate  

         

 

Note: CG= Control Group, EG=Experimental Group, PT=Pre Training, DT=During Training, PoT=Post Training, SBP=Systolic 

Blood Pressure, DBP= Diastolic Blood Pressure, RHR= Resting Heart Rate, HER= Exercise Heart Rate, and the data in the form of 

Mean ± SD 

 

          Table showed that the systolic blood pressure and diastolic 

blood pressure were significantly different between PT and DT 

after four week training. Blood pressure of the experimental 

group reduced more than the control group. 

          Four week of training and carnitine supplementation 

reduced the mean value of experimental group by 17.40 mmHg 

and 10.40 mmHg for male and female participants respectively, 

in systolic blood pressure, 10.60 mmHg and 10 mmHg for male 

and female participants respectively, in diastolic blood pressure. 

The control group also showed reduction of 10.40 mmHg in 

systolic blood pressure and 8.80 mmHg in diastolic blood 

pressure for males as well as 6.60 mmHg in systolic blood 

Sex  Parameters  CG EG 

PT DT PoT PT DT PoT 

 

Male 

SBP 127.60±8.91 117.20±1.92 108.00±4.47 131.80±8.79 114.40±7.30 112.20±9.07 

DBP 80.20±8.29 71.40±6.77 74.00±8.94 82.80±4.87 72.20±12.32 73.80±8.14 

RHR 76.60±5.98 72.60±6.47 69.60±6.07 76.80±12.46 69.20±12.62 64.40±9.63 

HER 138.40±15.13 129.60±6.69 126.40±6.07 129.60±15.13 116.80±12.46 109.60±10.43 

 

Female 

SBP 115.40±6.27 108.80±9.15 107.20±5.22 120.80±12.29 110.40±9.61 104.40±5.18 

DBP 79.20±5.50 68.80±8.35 71.00±7.42 81.00±13.17 71.00±8.49 71.00±6.67 

RHR 78.80±8.44 72.20±3.90 68.60±4.45 87.60±6.69 79.00±1.73 73.60±6.02 

HER 130.40±9.21 128.80±9.55 122.40±6.69 131.20±9.55 116.80±4.38 115.20±3.35 
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pressure and 10.40 mmHg in diastolic blood pressure for 

females. 

          The improvement in systolic blood pressure and diastolic 

blood pressure was higher in both sexes of the experimental 

group compared to the control group. But there was no more 

significant difference between male and female participants of 

experimental group within four week training program. This was 

because of carnitine supplement enhanced the function of heart 

as the fat composition of the body reduced due to the increased 

appearance of carnitine which facilitated the fat oxidation of the 

body. 

          Heart rate also showed significant change in both 

experimental and control groups. Even though, the change was 

occurred in both groups more reduction in heart rate observed 

from the experimental group. That was 7.60 bpm for male and 

8.60 bpm for female participants in resting heart rate and 12.80 

bpm for male and 14.40 bpm for female participants in 

exercising heart rate with four week aerobic exercise and 

carnitine supplement in the experimental group. Whereas, the 

control group improved 4 bpm in resting heart rate and 8.80 bpm 

in exercising heart rate of male participants; as well as 6.60 bpm 

in resting heart rate and 1.60 bpm in exercising heart rate for 

female participants within four week aerobic exercise training. 

The experimental group reduced more in heart rate compared to 

control group. The difference based on sex wise was higher 

between females than males. This was due to carnitine 

supplementation which improved the heart ability/ capacity to 

pump blood efficiently and increased the size of blood vessels. 

 

 

Table 7. Comparison between pre training (PT) and post training (PoT) of systolic blood pressure (mmHg), diastolic blood 

pressure (mmHg), resting heart rate (bpm) and exercise heart rate (bpm) for control and experimental groups of male and 

female participants at the end of 8 weeks training. 

 

Sex  Parameters                   CG                EG 

MD Tcal. P- value MD Tcal. P- value 

 

Male 

SBP 19.60 3.45 0.03 19.60 2.90 0.04 

DBP 6.20 2.50 0.07 9.00 2.30 0.08 

RHR 7.00 4.72 0.01 12.40 6.08 0.00 

HER 12.00 1.99 0.12 20.00 4.56 0.01 

 

Female 

SBP 8.20 4.63 0.01 16.40 4.42 0.01 

DBP 8.20 1.83 0.14 10.00 2.76 0.05 

RHR 10.20 2.09 0.11 14.00 9.23 0.00 

HER 8.00 2.39 0.08 16.00 4.00 0.02 

 

Note: CG= Control Group, EG=Experimental Group, SBP=Systolic Blood Pressure, DBP= Diastolic Blood Pressure, RHR= Resting 

Heart Rate, HER= Exercise Heart Rate, MD= Mean Difference, Tcal.= T calculated, P- value= level of significance at (p< 0.05) and 

T-tabulated= 2.13 for all groups. 

 

          The data (Table 5, Table 6 and Table 7) showed that 

systolic blood pressure and diastolic blood pressure were 

significantly reduced for male and female participants of both 

groups. In the experimental group reductions were shown in the 

mean value of systolic blood pressure 19.60 mmHg and diastolic 

blood pressure 9 mmHg for male participants. In female 

participants systolic and diastolic blood pressures reduced 

(p≤0.05) mean value of 16.40 mmHg, 10 mmHg respectively 

after eight week of aerobic exercise and carnitine 

supplementation. Control group (only on aerobic exercise 

training) also reduced mean value of systolic blood pressure 

19.60 mmHg and diastolic blood pressure 6.20 mmHg among 

males and 8.20 mmHg for both systolic and diastolic blood 

pressure of female participants at the end of eight week training 

program. The improvement of systolic and diastolic blood 

pressure showed in experimental group was more than the 

control group. Blood pressure improvements were observed in 

both groups because of the loss of body fat (body weight) in both 

groups. But, the difference in blood pressure between the two 

groups was due to carnitine and increased loss of weight 

observed in the experimental group.  

          Significant changes in heart rates were observed in both of 

experimental and control groups of male and female participants. 

In experimental (with aerobic exercise and carnitine supplement) 

group, males improved their mean value of resting and exercising 

heart rate by 12.40 bpm and 20 bpm respectively. In female 

participants of experimental group mean value of resting heart 

rate and exercising heart rate reductions were, 14 bpm, and 16 

bpm respectively.  In the control group resting heart rate and 

exercising heart rate were reduced by 7.00 bpm, and 12.00 bpm 

respectively in male participants and by 10.20 bpm, and 8.00 

bpm respectively in female participants. Experimental group 

reduced more than the control group in resting heart rate and 

exercising heart rate in both male and female participants within 

eight week training program.  

 

Body Circumference Measurements 
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Table 8. Mean of body circumference measurements (cm) for control and experimental groups of male and female 

participants 

 

Sex Parameters  CG EG 

PT DT PoT PT DT PoT 

 

 

Male  

CC 120.60±1.82 117.60±3.78 115.20±2.77 125.40±6.31 122.60±6.27 121.00±6.08 

BC  31.40±1.14 30.40±0.89 29.40±1.14 33.20±1.64 30.60±1.95 30.40±1.82 

WC 91.20±5.93 88.20±5.12 86.00±4.90 96.00±4.30 93.40±3.78 91.80±3.83 

HC 104.60±3.21 103.00±3.87 100.00±2.35 107.40±4.45 105.40±4.39 102.40±5.59 

WHR  0.87±0.06 0.86±0.04 0.86±0.04 0.89±0.03 0.89±0.02 0.90±0.03 

TC 58.60±3.85 56.40±3.51 53.80±3.03 58.80±4.44 56.40±3.51 54.20±4.09 

 

 

Female 

CC 114.00±6.78 108.80±9.15 108.00±6.44 120.60±3.43 118.00±5.52 115.40±3.91 

BC 30.60±1.52 29.20±1.92 28.00±1.58 32.80±2.17 30.40±2.30 28.80±1.30 

WC 90.80±6.22 87.40±8.29 88.00±8.0 104.80±5.72 100.40±6.32 96.80±4.38 

HC 106.80±5.63 104.20±4.44 103.60±3.97 110.20±6.42 108.20±7.60 106.40±7.09 

WHR  0.85±0.03 0.84±0.05 0.86±0.03 0.95±0.05 0.93±0.03 0.91±0.04 

TC 60.40±3.29 58.00±2.55 57.20±2.16 65.00±4.12 61.40±4.72 58.80±3.70 

Note: CG= Control Group, EG=Experimental Group, PT=Pre Training, DT=During Training, PoT=Post Training CC= Chest 

Circumference, BC= Brachial Circumference, WC= Waist Circumference, HC= Hip Circumference, WHR= Waist to Hip Ratio, TC= 

Thigh Circumference and the data in the form of Mean ± SD.  

 

Table 9. Comparison between pre training (PT) and during training (DT) of body circumferences (cm) for control and 

experimental groups of male and female participants after four weeks training. 

 

Sex Parameters                CG                 EG 

MD Tcal. P- value MD Tcal. P- value 

 

 

Male 

CC 3.00 2.74 0.05 2.80 8.63 0.00 

BC  1.00 2.24 0.09 2.60 14.00 0.00 

WC 3.00 4.24 0.01 2.60 7.20 0.00 

HC 1.60 3.14 0.04 2.00 3.23 0.03 

WHR  0.02 1.78 0.15 0.00 -0.20 0.85 

TC 2.20 3.77 0.02 2.40 7.67 0.00 

 

 

Female  

CC 5.20 8.92 0.00 2.60 2.53 0.07 

BC 1.40 2.75 0.05 2.40 9.80 0.00 

WC 3.40 2.26 0.09 4.40 7.33 0.00 

HC 2.60 1.91 0.13 2.00 1.91 0.13 

WHR  0.01 0.91 0.42 0.02 0.74 0.50 

TC 2.40 2.33 0.08 3.60 3.88 0.02 

Note: CG= Control Group, EG=Experimental Group, CC= Chest Circumference, BC= Brachial Circumference, WC= Waist 

Circumference, HC= Hip Circumference, WHR= Waist to Hip Ratio, TC= Thigh Circumference, MD= Mean Difference, Tcal.= T 

calculated, P- value= significance value at (P< 0.05) and T-tabulated= 2.13 for all groups. 

 

          Table 8 and 9 showed that there were changes in body 

circumferences of experimental and control groups except waist 

to hip ratio as a result of reduction of nominator and denominator 

(waist and hip).  

          Within four week training program of the study male 

experimental group reduced the mean value of chest 2.80 cm, 

brachial 2.60 cm, waist 2.60 cm, hip 2 cm, and thigh 2.40 cm. 

The mean values of chest, brachial, waist, hip, and thigh 

decreased by 2.60 cm, 2.40cm, 4.40cm, 2 cm and 3.60 cm, 

respectively in female participants of experimental group within 

four week training program. Control group reduced the mean 

value of chest circumference 3 cm, brachial 1 cm, waist 3 cm, 

hip 1.60 cm and thigh 2.20 cm for male participants and chest 

5.20cm, brachial 1.40cm, waist 3.40cm, hip 2.60cm and thigh 

2.40cm for female participants with four week training program.  

The reduction of waist hip ratio was 0.02 cm and 0.01cm in male 

and female control group and 0.02cm female experimental group, 

respectively. This was because of proportional reduction of waist 

and hip in both groups. 

          In comparison, the male experimental group reduced 

slightly more in body circumferences than the male control 

group. There was no difference between female participants of 

experimental and control groups. There were slight differences 

between male and female participants of experimental group 

(males reduced more). These were because of carnitine 

supplementation increased the use of stored fat of the body by 
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shuttling the long chain fatty acids into mitochondria when they 

converted into acylCoA from the body as a result of exercise. 

          Manipulating the carnitine pool of skeletal muscle at rest, 

both physiologically and pharmacologically, had provided 

insight into the regulation of skeletal muscle fat and carbohydrate 

oxidation, both at rest and during exercise and the interchange 

between anaerobic and oxidative energy provision at the onset of 

exercise. Increasing muscle total carnitine content would indeed 

alleviate the decline in skeletal muscle fat oxidation seen during 

incremental exercise in healthy individuals (Stephens et al., 

2007). 

 

 

Table 10. Comparison between pre training (PT) and post training (PoT) of body circumference (cm) for control and 

experimental groups of male and female participants at the end of 8 weeks training. 

 

Sex  Parameters                  CG                 EG 

MD Tcal. P- value MD Tcal. P- value 

 

 

Male  

CC 5.40 5.01 0.01 4.40 8.63 0.00 

BC  2.00 6.33 0.00 2.80 14 0.00 

WC 5.20 6.50 0.00 4.20 7.20 0.00 

HC 4.60 9.02 0.00 5.00 3.23 0.03 

WHR  0.01 1.73 0.16 0.00 -0.20 0.85 

TC 4.80 6.00 0.00 4.60 7.67 0.00 

 

 

Female 

CC 6.00 6.71 0.00 5.20 7.84 0.00 

BC 2.60 3.83 0.02 4.00 8.94 0.00 

WC 2.80 2.26 0.09 8.00 6.14 0.00 

HC 3.20 3.00 0.04 3.80 3.41 0.03 

WHR  -0.01 -0.56 0.61 0.04 1.96 0.12 

TC 3.20 3.30 0.03 6.20 5.36 0.01 

Note: CG= Control Group, EG=Experimental Group, CC= Chest Circumference, BC= Brachial Circumference, WC= Waist 

Circumference, HC= Hip Circumference, WHR= Waist to Hip Ratio, TC= Thigh Circumference, MD= Mean Difference, Tcal. = T 

calculated, P- value= significance value at (P< 0.05) and T-tabulated= 2.13 for all groups 

 

          Table 9, and 10 showed significant (p<0.05) difference 

between PT and PoT measurements occurred in the chest, 

brachial, waist, hip, and thigh circumferences of experimental 

except the waist hip ratio which was not significant. In the 

control group there were also significant changes except the 

waist hip ratio. 

          Throughout the program the reduction of body 

circumferences in female experimental group was more than the 

female control group except waist hip ratio. In experimental 

group females reduced the mean value of chest (5.20 cm), 

brachial (4 cm), waist (8 cm), hip (3.80 cm), and thigh (6.20 cm) 

where as males reduced the mean value of chest (4.40 cm), 

brachial (2.80 cm), waist (4.20 cm), hip (5 cm) and thigh (4.60 

cm) within full training program (eight week). In control group, 

females reduced the mean value of chest circumference (6 cm), 

brachial (2.60 cm), waist (2.80 cm), hip (3.20 cm) and thigh 

(3.20 cm) throughout the training program and male participants 

reduction was chest (5.40 cm), brachial (2 cm), waist (5.20 cm), 

hip (4.60 cm) and thigh (4.80 cm) throughout the training 

program. The reduction of waist hip ratio was not significant 

(p<0.05) in both groups. 

          In comparison the reduction of body circumference 

measurements in experimental group was slightly greater than 

control group specifically among female participants. Great 

difference was observed around waist and below that of the body 

parts where more fat was accumulated. Even though, all 

participants of this study were overweight, the percentage of 

body fat in females is more than the males by nature and this 

created the difference between the male and female participants 

of experimental group. These differences were the result of 

increased utilization of supplemented carnitine in female 

experimental group by the presence of more body fat and lower 

body carnitine due to lower lean mass that synthesis carnitine  in 

nature. From puberty to adulthood, plasma carnitine 

concentrations in males increased and stabilized at a level that 

was significantly higher than those in females. This suggested 

that sex hormones had a role in the regulation of carnitine plasma 

concentrations and supplementation was more effective in 

females (Vaz and Wanders, 2002). 

 

IV. CONCLUSION 

          In fact of the experimental result of the study, the 

following conclusions were made; Supplementation of carnitine 

combined with aerobic exercise increased the rate of reduction of 

weight and BMI significantly and females were more benefited. 

As a result of improving the functional capacity of heart muscles 

due to carnitine supplement, blood pressure improved in the 

experimental groups of male and female participants better than 

control group. The result of this study indicated that carnitine 

supplement combined with aerobic exercise is more efficient to 

improve the heart rate level. Considerable differences have been 

observed between experimental and control group in the 

reductions of body circumference measurements; experimental 

group showed greater reduction compared to control group 

especially in case of females. 
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Abstract- The study was conducted to investigate the effect of 

aerobic exercise on improving health related physical fitness 

components of Dilla University sedentary female community 

.Twenty females from Dilla university sedentary female 

community were selected as study subjects and their age range 

were22-28 years. All Selected subjects were participated in 

moderate intensity aerobic exercise for 12 consecutive weeks, 

i.e.3 days per week 60 minute duration per day. Pre, during and 

post training tests were conducted on the components of health 

related physical fitness variables The data collected from the 

study subject was analyzed using SPSS version 16 software. The 

data pertaining to health-related physical fitness components 

were analyzed by paired sample ‘t’ test to determine the 

difference between initial and final mean for participant 

.According to analyzed  data  in 12meter run 724.8 mean 

difference was recorded. The mean difference value boosted in 

push up performance by5.4 after 12 weeks aerobic exercise. In sit 

up and sit and reach test 4.7 and4.52 increments were observed 

respectively. But in body mass index 2.18 decrement and in body 

weight 5.8 reduction were observed throughout the study period. 

The result obtained in this study indicated that there were 

significant improvement in cardiovascular endurance, muscular 

endurance, muscular strength and flexibility but in the case of 

body mass index and body weight there were reduction. Based 

on this finding, it can be concluded that Moderate aerobic 

exercise has positive effect on improvement of health related 

physical fitness components of sedentary female communities 

 

Index Terms- Aerobic exercise, improving health related 

physical fitness components, sedentary females 

 

I. INTRODUCTION 

undamental movements of man, which they have achieved 

from their pre-human ancestors, are walking, running, 

jumping, climbing, throwing, pulling, pushing etc. By 

permutation and combination of these basic fundamental 

movements, man has developed various secondary movements 

essential for day-to-day living and for the use in games and 

sports. Physical fitness is important for all human beings, 

irrespective of their age. A given work may not be carried out if 

the required physical strength is not available. Fitness is the first 

and foremost thing to enjoy the life fully (Reddy, 2012). 

 

Regular physical activity, fitness, and exercise are critically 

important for the health and wellbeing of people of all, whether 

they participate in vigorous exercise or some type of moderate 

health-enhancing physical activity. Even among frail and very 

old adults, mobility and functioning can be improved through 

physical activity (Butler et al., 1998). 

       Regular aerobic exercise will produce beneficial effects for 

any age group providing the exercise is specific and appropriate 

to the level of fitness of the individual. Progressive exercise 

correctly performed will increase the level of fitness and improve 

health. It will also create a sense of well -being, produce greater 

energy and reduce the risk of developing many diseases. Exercise 

makes demands on the body systems over and above normal 

every day activities and as result the systems adapt anatomically 

and physiologically (Rosser, 2001). 

       Appropriate regular daily physical activity is a major 

component in preventing chronic disease, along with a healthy 

diet and not smoking. For individuals, it is a powerful means of 

preventing chronic diseases; for nations, it can provide a cost 

effective way of improving public health across the population. 

Available experience and scientific evidence show that regular 

physical activity provides people, both male and female, of any 

conditions including disabilities with a wide range of physical, 

social and mental health benefits. (WHO 2003)  

       Fitness for living in the house or on the farm or at office or 

factory or in work places or in any service implies freedom from 

disease, enough strength, endurance and other abilities to meet 

the demands of daily living. Doing physical activity everyday 

contributes to optimum health and quality of life. Life styles can 

be changed to improve health and fitness through daily exercises. 

Aerobic exercise stimulates heart, lungs and all working group of 

muscles and produces valuable changes in body and mind. Many 

physiological changes are determined by daily aerobic exercises 

(Shahana et al., 2010).  

       Many research studies says physical exercise are important 

for the development of all physical fitness but no research was 

done in Ethiopia specially in Dilla University on women health 

related physical fitness problems. Now a days in our country 

Ethiopia, because of sedentary life style most people are attacked 

by chronic disease such as; coronary heart disease, hypertension, 

diabetes, and Some other upcoming diseases. According to many 

research studies finding physical inactivity is one of the causes 

for development of chronic disease and poor fitness. Similarly, in 

Dilla University people are living sedentary lifestyle due to poor 

culture of having regular physical exercise. Therefore. The 

F  
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research investigated the effects of aerobic exercises on 

improvement of health related physical fitness components of 

Dilla university sedentary female community 

 

II. MATERIALS AND METHODS 

Study Design 

        In this study informal experimental design was applied. The 

layout for this study was as the follows: 

 

Table1. The study design layout 

 

Treatment  Aerobic exercise program  

Frequency  3days/week 

Total duration  12 weeks 

Duration /session  40-60 minutes  

Intensity  Moderate (55-69HRmax) 

Exercise days Monday, Wednesday and Friday 

Time of training  Morning  

 

Sample Size and Sampling Technique 

        For this study stratified random sampling was used to select 

subjects. Because of Dilla university sedentary female 

community holds students, staff members and householders. 

Total number of females who willingly registered to participate 

in this study were 65 .Based on medical history questionnaire as 

well as inclusion and exclusion criteria 5 participants were 

excluded and 60 sedentary female were full filled inclusion 

criteria. To select appropriate representative from those sedentary 

female community three strata were made and they were grouped 

in to Students, Staff members and Householder (non-workers) 

and they were considered asP1, P2 and P3 respectively and then 

the following formula was conducted. 

n1= n (p1) 

        N  

Methods of Data collection and Data Analysis 

        The data collected through fitness tests like 12 minutes 

run/walk test for cardiovascular endurance, push up test for 

muscular strength, sit up test for muscular endurance, sit and 

reach test for flexibility, and body mass index (BMI) test for 

body composition  and the collected data were analyzed 

interpreted and tabulated in to a meaningful idea using manually 

and in computer in order to compare the health related physical 

fitness variable changes observed among participants that 

underwent aerobic exercise program. Data was analyzed using 

computerized statistical package software (SPSS). The paired t-

test was used to compare the pre training and post training data. 

The level of significance was 0.05 

 

III. RESULT AND DESCUSSION 

        To achieve the purpose of the study 20 females from Dilla 

university sedentary female community were selected as subjects 

and their age was 22-28years.Aerobic exercise was given for 12 

consecutive weeks The variables selected for this study were 

health related physical fitness components. Pre, during and 

posttest were conducted for all the 20 subjects on health related 

physical fitness components and the scores were recorded and 

then the collected data were analyzed by paired  t-test by using 

SPSS. The results for each fitness variables are discussed below. 

 

 

Table2. Mean values of 12
th

 minute run/walk and push up for Dilla University sedentary female community 

 

Aerobic exercise 

Dependent variables PT  

Mean ±SD 

DT  

Mean ± SD 

POT  

Mean ± SD 

12 minute run 1393.6±289.03 1737.8±253.910 2118.6 ± 261.251 

Push up  5.200 ± 2.8760 8.000 ± 2.65568 10.600 ±3.2991 

Values are mean ± SD, PT = pre training test which was taken before aerobic exercise, DT=during training test which was measured 

at 6
th 

week of aerobic exercise, POT= posttest which was taken after 12
th

 week of aerobic exercise training.  

 

           The above table 2 showed that there was significant 

difference in-between the pre to post test score. The 

improvement in performance was due to the aerobic exercise in 

which they were engaged in. The mean score value for 12minute 

run/walk test before aerobic exercise was 1393.8,during training 

test was 1737.6m and after training mean score value was 

2118.6m,. When we compare the mean value score of before 

tarining test with the mean score values of after 12 weeks aerobic 

exercise,the mean difference value increased by 

724.8m(52%).This result indicated the effective change was 

observed on partcipants cardiovascular fitness level and muscular 

strengh 
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Figure 1. Pre, During and Post (CVE) 12meter run/walk and push up (Muscular strength) test result for Dilla University sedentary 

female community 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          As indicated in the table 2 and figure 1 the push up Mean 

value of pre training test result was 5.200 during traing test was 

8.00 and posttraining test was 10.60.When we compare 

performance of an individuals before training test result to after 

training test 5.4 mean difference was recoded. The improvement 

in pushup performance implies an enhancement in muscular 

strength. From this result it is possible to cocnlude that aerobic 

exercise has positive effects on push up performance,indeed in 

muscular strength. results matched with the finding of Selvam 

and his friend. They conducted a study on selected effect of 

aerobic exercise on selected physiological variables among 

college girls. Their study finding revealed that  aerobic exercise 

uses large muscle groups rhythmically and continuously and 

elevates the heart rate and breathing for a sustained period.( 

Selvam and sudha 2008) 

 

 

Table 3.Pre, during and Post training test Mean values of sit up (number/ minute) and, sit and reach test (cm). 

 

Aerobic exercise 

 

Dependent variable  

PT  

Mean ±SD 

DT  

Mean ±SD 

POT  

Mean ±SD 

SU 6.4000±6.57227 8.9000±6.71134 11.1500±7.02833 

STRT -1.2200±6.57216 0.8850±5.9194 3.3000±5.22987 

 

Values mean ± SD, PT = pre training test which was taken before aerobic exercise, DT=during training test measured at 6
th 

week of 

aerobic exercise, POT= posttest which taken after 12
th

 week of aerobic exercise training, SU=sit up, STRT=sit and reach test 

 

         The data (table 3) showed that there were significance 

difference before the exercise and after 12 weeks of aerobic 

exercise on individuals’ sit up and sit and reach performance. 

The mean values of sit-ups (number/minute ) were 6.40  in 

before aerobic exercise, which was improved to 8.90in during 

test and improved by 11.15 after 12 week aerobic exercise test, 

this means the sit up performance improved  by 4.75 (79%) after 

12 weeks of aerobic exercise. The main reason for these 

improvements was due to aerobics exercise they took in the 

gymnasium. The above table also revealed the sit and reach 

performance. The mean value of sit and reach flexibility test 

was-1.22, 0.8850 and3.30 for pre, during and posttest 

respectively.  When we compare the mean value of pretest result 

with post test result 4.52 increments was observed .The 

improvement of the rate of this data was one indicator of the 

improvement of the participant’s range of motion in the joints. 

The reason behind this change was aerobic exercise training that 

they were engaged in 

 

1393.8 5.2

1737.6
8

2118.8 10.6

PT DT POT
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Figure2. Sit up (Muscular strength) and sit and reach (Flexibility) test results of pre, during and after 12 weeks aerobic 

exercise. 

 

         The results in Figure 2 showed the improvement of sit-up 

and sit and reach performance due to the 12 weeks aerobic 

program. The finding of this study was corroborated by Li et al. 

(2006) who did his study on the Effectiveness of Aerobic 

Exercise Intervention on Worksite Health-Related Physical 

Fitness -A Case in a High-Tech Company. His study finding 

indicated that 12-week aerobic exercise program was effective in 

improving the abdominal muscle strength and endurance of 

employees of a high-tech company 

 

 

Table 4. Mean values for Bodyweight (kg), height (m) and body mass index (kg/m
2
) of Dilla University sedentary female 

communities before, during and after aerobic exercise program. 

 

Aerobic exercise 

Dependent variable  PT  DT  POT  

WT(KG) 66.5000±8.59927 63.9000±8.16862 60.7000±8.11172 

HT(M) 1.6060±0.06492 1.6060± 0.06492 1.6060±0.06492 

BMI 25.678±2.4333 24.7531±2.30416 23.4960±2.24224 

 

Values are mean ± SD, PT= pre training test which was taken before aerobic exercise, DT=during training test which was measured 

at 6
th 

week of aerobic exercise, POT= posttest which is taken after 12
th

 week of aerobic exercise training, WT =Weight, HT =height, 

BMI=body mass index. 

 

         As indicated intable4, the mean values of participants’ 

weight was 66.5 before aerobic exercise, this was reduced to 63.9 

in during exercise and 60.7 after 12 weeks aerobic exercise. This 

mean totally the mean of weight was reduced by 5.8kgthroughout 

the study period. This was due to the12 week’s aerobic exercise 

under which the participants went through. The result also 

showed that the height was same throughout the study. Which 

indicates no significance difference was observed on height of 

participants. But it was taken to calculate body mass index 
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Figure 3 Bodyweight, height and body mass index pre, during and posttest results of participants 

 

        According to table 4 and figure 3, significance difference 

was observed on the mean value of BMI. The mean values of an 

individual’s before exercise was25.676 which was decreased to 

24.753 and 23.496 during and after aerobic exercise respectively 

.At the end of the study, the mean value of participants BMI was 

significantly reduced by 2.18kg/m
2
 One of the major benefits of 

aerobic exercise that reducing risk of obesity by ensuring healthy 

body composition. Both body mass index and body weight of 

individuals was highly reduced by 12 weeks aerobic exercises, 

the main reason of this change might be increase of daily calories 

expenditure of participants during aerobic exercise This result 

was consistent with the finding of Wills and his friends. The 

result of their investigation showed that Aerobic exercise was 

efficient method of exercise for losing body weight and body fat 

(Willis et al., 2012).This result was also  agreed with finding of 

Arslan. He pointed out eight weeks step aerobic dance exercise 

significantly decreased body composition parameter of middle 

aged sedentary obese women (Arslan, 2011) Aerobic exercise 

including walking, running, and swimming has been proven to be 

an effective 

 

IV. CONCLUSIONS 

Based on the major finding of the study, the following points are 

stated as conclusion 

 

 Moderate aerobic exercise has positive effect on 

improvement of cardiovascular endurance, muscular 

strength, muscular strength and flexibility of sedentary 

female communities 

 Aerobic exercise significantly reduced the body mass 

index and body weight of sedentary female 

 Moderate aerobic exercise has significant effects on 

improvement of health related physical fitness 

components.  
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     Abstract: This work is done under Interdisciplinary 

Programme in Biophysics. Studies were carried on seeds of 4 

socio-economically important Legumes growing on road side. 

The seeds of following four plants are selected: 

 

All four plants belong to botanical family. Leguminosae new 

named family (This family characterised by the presence of 

Legume fruit, diadelphons stamen condition and 

monocarpellary unilocular ovary with marginal placentation. 

 

     Keywords: Electromagnetic field, X-rays, growth and 

development of plants under high power line. 

 

I. INTRODUCTION 

e know that an electric charge at rest has electric field 

only. A moving charge produces both the electric and 

magnetic fields. If the charge is moving with a non-zero 

acceleration then both the magnetic and electric fields will 

change with time and space it then produces electromagnetic 

waves. 

In an electromagnetic wave the sinusoidal variation in both 

electric and magnetic field vectors occurs simultaneously. 

The electromagnetic field can be produced by electromagnets, 

electrical transmission lines, radiations are also 

electromagnetic waves. 

The overhead power lines can generate electrical and 

magnetic fields. In Today’s world, an increasing level of 

sensibility to health and ecological problems is seen. High 

voltage overhead power lines generate electric and magnetic 

fields in their neighbourhood. 

For the general public, the limiting value of electric field is 

10000 volt/m. The formula used to find electric field strength 

is 

 E = 
  222222

3

22

8

yxhyhyxhyh

hK




 

-6 
C/m  

The formula used to find magnetic field is 

 B =
r

i2

4

0




 

II. METHODOLOGY 

Studies were carried out on four socio-economically important 

legume plants growing along road sides of district Saharanpur. 

Seeds of following four legume plants selected in the present 

study. 

1. Cicer arietinum = Gram 

2. Vigna radiata = Moong  

3. Vigna moongo = Urd  

4. Vicia faba = Bakhla  

Growth Studies 

Germination and Seedling Growth  
For seedling growth experiments were performed with above 

seeds soaked in water. For germination and seedling growth 

studies, seeds selected for uniformity (criteria being the size, 

weight and colour of the seeds) were surface sterilized with 

0.1% mercuric chloride thoroughly washed and then seeds 

given various light & X-ray treatment. Thereafter seeds were 

washed with distilled water and transferred on moist filter 

paper in petri plates for germination and seedling growth in 

petri plates. Irrigation done when ever found necessary. 

In order to obtain the effects of Red light, blue light and green 

light, the moistened seeds were exposed to these lights for 12 

hr, at dark room temperature 24°C ± 2°C and then allowed to 

germinate in a dark room under normal temperature of their 

growth period. All the petri dishes containing seeds were kept 

in complete darkness after exposure to light. Side by side a 

control set also run in dark without any light treatments. Three 

petri dishes containing 20 seeds each were kept for further 

observation: at 3
rd

 , 5
th

 and 7
th

 day of germination. Similarly 3 

petri dishes containing 20 seeds each without any light 

treatment were also placed in dark as control set. The light 

source constituted one 60 W incandescent lamp which was 

kept 75 cm away from petri dishes.  

In order to obtain result related to the effects of X-rays on 

seed germination and seedling growth, experiments were 

made on four legume seeds. The X-ray tube was operated at 

about 100,000 volts, 100 pk. Kilovolts and 5 milliamperes. 

The X-rays were filtered through 1 mm of aluminium screen 

and the soaked seeds were placed at a distance of 30 cm. from 

the target. At this setting the output of the machines was 

approx. 38 reontgens per minute. They were subjected to the 

radiations for various lengths of time in seconds such as 60 

seconds, 90 seconds and 120 seconds. 

This type of treatment gave doses of 38, 57 and 76 r units 

respectively (Wort, 2011). These treated seeds were then 

placed in petri plates consisting of moist filter paper, for 

germination and seedling growth. Side by side a control set 

without X-ray doses was also run, control set, simultaneously. 

For seedling growth studies, samples were collected on 3
rd

, 5
th
 

and 7
th

 day of germination. The seedling were dissected into 

root, shoot and cotyledon. Length, fresh weight dry weight of 

these seedling was recorded. In the case of residual cotyledon 

only the fresh weight and dry weight was measured. Here 

often root named as radicle and shoot named as Epicotyl in 

Cicer and Vicia sp. While in Vigna sp, it is named as 

hypocotyl. 

W 
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The dry material of these selected seedling samples were used 

for quantitative estimation of total N, total P and total heavy 

metal content. Further to observe the effect electro magnetic 

field created by light and X-ray seeds were also used for 

chlorophyll development and studies on certain enzyme 

activity. These plants were also collected from the field 

beneath high voltage wire (experimental) and also away 

from high voltage wire (control) and total than in these 

samples total N, total P and total heavy metal were estimated. 

Methods of Bio-Chemical Estimation: Total Nitrogen  
For quantitative estimation of nitrogen in plant sample, the 

digestion was done according to Snell and Snell (1954) and 

later the nitrogen in the digest was estimated calorimetrically. 

50 mg dry powder of plant sample or 500 mg air dried soil 

was digested with 5 ml of concentrated sulfuric acid (Conc. 

H2SO4) and 2 ml of 30 percent hydrogen peroxide (H2O2) for 

ca. 5 minutes on sand bath. 

After cooling the digest, 3 

ml. more of hydrogen 

peroxide was added to it 

and the digestion was 

continued for about 30 

minutes more, till the 

contents became clear. The 

cooled digest was diluted to 

a known volume (50 ml). 

The estimation of the digest was done with Nessler’s reagent, 

0.5 ml of digested solution was added, the volume was made 

pto 5 ml with distilled water and allowed to stand for 10 

minutes to stabilize the colour. Absorbance was read at 430 

nm and the nitrogen was estimated quantitatively with the 

help of calibration curve (Figure 2). 

Side by side total Nitrogen is also determined by modified 

Kjeldahl method. For this digestion, 1 gm of air dry soil 

material/plant tissue material is put in 500 cc. Kjeldahl flask 

and pour into 25 cc of conc. H2SO4, 5 gm of fuses potassium 

and 1 piece of CuSO4 of a size of mustard is also added. Now 

the content is heated slowly in the beginning and vigorously 

afterwards till the content in a flask becomes colourless and 

clear light blue. Content is cooled and volume made 250 cc 

with distilled water. Now the N2 was then distilled and driven 

off adding excess of NaOH and boiling in the distillation flask 

through routine method as suggested by Selwood (1959). 

Total Phosphate  
For the estimation of total phosphate, the digestion was done 

by 60 percent per chloric acid (HClO4) and 30 percent 

hydrogen peroxide (H2O2). Later, the phosphate content was 

estimated calorimetrically using metol as reducing agent. 

50 gm dry powder of plant sample of 1 gm air dried soil was 

digested with 10 ml of 60 percent percholoric acid and 3 ml of 

30% hydrogen peroxide on a hot plate to dryness and the 

residue was dissolved in 10 ml distilled water. 1 ml of this 

digest was taken in a test tube 

along with 3 ml of copper acetate 

buffer (2.5 g CuSO4.5H2O) and 

46 g of sodium acetate dissolved 

in 2N acetic acid and volume 

made to 1 litre); 0.5 ml 5 percent 

ammonium molybadate solution 

and 0.5 ml of metol reagent (2g 

metol dissolved in 100 ml of 10 

percent sodium sulphite solution) 

and mixed thoroughly after each addition.  

The intense blue colour developed was allowed to stand for 10 

minutes. Absorbance was read at A 525 nm (Allen, 1940, 

Oser, 1965) and the amount of phosphate was then 

quantitatively determined by using a calibration curve (Figure 

3).  

Total Heavy Metal 
For the estimation of total heavy metals, the digestion was 

done by concentrated nitric acid (Conc. HNO3) and per 

chloric acid (HCIO4). Later, from the digest, the heavy metals 

were extracted in purified dithizone (Sandell, 1950) and 

estimated calorimetrically. 

100 mg dry powder of plant sample was digested in a mixture 

of 2 ml 60% per chloric acid (HClO4) and 2 ml concentrated 

nitric acid (Conc. HNO3) by heating on a hot plate to dryness. 

The residue dissolved in 10 ml ammonium citrate buffer pH 

8.5 (90 g ammonium citrate dissolved in 1 litre distilled water 

and made to pH 8.5 with ammonium hydroxide). Similarly 

100 mg air dried soil was digested in 10 ml of 2N HNO3 and 2 

citrate buffer (pH 8.5) was added. For heavy metal extraction 

by complexing with dithizone, plant or soil digest was made 

to pH 8.5 with sodium 

hydroxide (NaOH) and 

extracted repeatedly with 5 

ml of the purified dithizone 

solution (100 mg of 

dithuizone dissolved in 

minimum volume of 

chloroform (CHCl3)), 

partitioning against dillute 

ammonia, collecting the aqueous dithizone containing layer, 

acidifying this fraction with few drops of NH2SO4, re-

extracting the dithizone in chloroform and making up the 

volume of 1000 ml with chloroform to give a final 

concentration 0.01 percent dithizone in chloroform. The 

extracts were pooled, made to 20 ml with chloroform and the 

absorbance read at A520 nm. The quantities of total heavy 

metals were estimated with the help of standards and the 

calibration curve (Figure 4). 

Chlorophylls  
For chlorophyll contents fresh weight of tissue was 

homogenized with 80% acetone, later centrifuge at 3000 rpm, 

for 5 minutes, final volume was made to 10 ml with 80% 

acetone absorbance of the extracts was read at 645 nm and 

665 nm. The chlorophyll content were estimated by the 

formulae of Arnon (1949) which is shown below: 

 Chl-a, mg/1 = 12.72 A665 – 2.58 A645 

 Chl-b, mg/1 = 22.87 A645 – 4.67 A665 

 Chl-a+b, mg/1 = 8.05 A665 – 20.29 A645 

Estimation of Enzyme Activity 
A common trismaleate solution hydroxide buffer (NaOH) pH 

6.8 was used as the extraction cum assay buffer for assay of 

protease, alpha amylase, peroxidase and IAA oxidase (Vimla, 

1983). The buffer was prepared with 50 ml of 0.2 M solution 

of tris maleate and (23.2 g of maleic acid and 45 ml of 0.2 

MNaOH, both mixed and diluted to 200 ml) (Gupta et al. 

2002) 

Crude enzyme was extracted by homogenizing ca. 1 g tissue 

in ca. 10 ml of the above buffer. The resultant homogenate 

was centrifuged to get a clear supernatant and made to a 

definite volume of buffer. This preparation constituted the 

crude enzyme extract. Further each enzyme was assayed as 

per the method given here under.  

(A) Protease 
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1 ml enzyme was incubated with 1 ml substance (4g casein) 

per ml extraction buffer incubated for one hour at ca 400 C. 

The reaction was quenched by addition of 2 ml of 20% TCA 

and chilling for three hours. The supernatant was collected by 

centrifugation and then made slightly alkaline by the addition 

of 1 ml 1.5 N NaOH and the final 

volume made to 5 ml (A). 1 ml of 

(A) was mixed with 5 ml of copper 

sulphate reagent (50 ml of 20% 

Na2CO3 in 0.1 N NaOH was mixed 

with 1 ml of 0.5% CuSO4 in 10% 

solution tertarate before use). After 

10 minutes, 1 ml of Folin Phenol 

reagent (Lowry et al., 1951) was 

added to the reaction mixture kept for 0 minutes and it’s 

absorbance was read against blank A620 mm (Yamono and 

Varner, 1973). The amount of Amino acid released in terms of 

Tyrosine was calculated with the help of calibration curve 

(Figure 5). Total protease activity has been express as mg. 

Tyrosine released per hour per gram fresh weight. 

 

(B) Alpha-amylase  
1 ml enzyme was incubated with 1 

ml substrate (0.15% starch in 0.2 

ml KH2PO4 for CaCl2) for 10 

minutes. The reaction was 

quenched by the addition of 3 ml 

iodine reagent (1 ml of 0.6% 

iodine in 5% to 6% potassium 

iodine in water : 1 ml of this stock 

solution made to 50 ml with 0.05 

N HCl) and the amount starch degraded determined through 

A625 nm (Filner and Verner, 1967). Amount of starch 

degraded was determined with the help of a calibration curve 

(Figure 6) total enzyme activity is shown as mg starch 

degraded per minute per gram fresh weight. 

(C) Peroxidase  
The reaction mixture for anzyme determination contained 0.8 

ml extraction buffer and 2 ml 1% benzidine solution (0.5 

benzidine was added to 4.33 m, of Glacial acetic acid at 50°C 

later kept in boiling water for ca 8-10 minutes to this a 

solution of 0.42 g Anhydrous sodium acetate in water was 

added and the volume made to 50 ml with extraction buffer), 

2 ml hydrogen peroxide (30% H2O2 diluted in the proportion 

of H2O2 : H2O (1:4) and 1 ml enzyme extract. The blank was 

prepared by mixing the reaction mixture as above, except that 

H2O2 was not added. The blue colour developed in reaction 

mixture by the enzyme activity, was measured by recording. 

A475 adding the enzyme exactly after 1 minute after. The 

enzyme activities expressed as A475 per minute fresh gram 

fresh weight with the help of calibration curve. (Figure 7) 

(D) IAA Oxidase  
2 ml of the enzyme was incubated 

with 0.5 ml IAA solution (200 

50 minute. After incubation 2 ml of 

the reaction mixture was mixed with 

4 ml Salkowski Reagent (2% v/v 0.5 

m ferric chloride in 35% perchloric 

acid). And its O.D. at A425 nm was 

read after 30 minutes against blank. 

The mg IAA degraded was calculated with the help of 

standard curve (Figure 8). Total IAA oxidase activIty has 

degraded minute per gram 

fresh weight.  

III. PROPOSED WORK 

On the basis of available literature and previous work done by 

some workers the present work was done to observe effect of 

various colour of light and x-ray on the following lines. 

1. Seeds germination and seedling growth as affected 

by different colour of light doses in above plants. 

2. Effect of X-ray doses on seed germination and 

seedling growth. 

3. Total Nitrogen, estimation in the dry samples of 

seedling of above 4 plants. 

4. Total phosphorus estimation in the dry samples of 

seedling of above 4 plants. 

5. Total heavy metal estimation in the above dry 

samples of seedling of above 4 plants. 

6. Side by side above 4 plants were also collected from 

the field growing beneath the high voltage wire and 

also away from these wire and then subjected to total 

N, total P and other heavy metal estimation. 

7. Certain biochemical change such as enzymatic 

activity and chlorophyll development in above 4 

plants.  

Effects of Different Colour of Lights on Seed Germination 

and Seedling Growth 
Studies were carried out on the effects of different colour of 

light such as Red, Blue and Green light on seed germination 

and subsequent seedling growth in dark in four Legume plants 

(1) Gram = Cicer arietinum (2) Mung = Vigna radiata (3) Urd 

= Vigna moongo and (4) Bakhla = Vicia faba. To carry out 

the study, surface sterilized seeds were used. There after the 

sterilized seeds were given light doses for 12 hrs, at room 

temperature and then growth in dark. Similarly, seeds soaked 

in distilled water serves as control. Likewise, the effect of 

different doses of X-ray were also studies in these plants. X-

ray doses were given for 60 seconds, 90 seconds and 120 

seconds. 

Results of these observations are given in table 5 to 12 and 

figure 9 to 16. 

Cicer Arietinum  
Table 5 and 6 and also figure 9 to 10 show the effects of 

different colour of light pretreatment for 12 hours on 

germination and subsequent seedling growth of Cicer 

arietinum growth in dark. 

Germination:  
Table 5 indicates that Red light increases germination 

percentage, whereas, blue and green light results inhibition of 

germination percentage in this plant. However, the extent of 

inhibition is more is green light pre-treated sets. Thus, 

germination percentage in Red light is 107.1% of the control 

light. 

Table 5 

Effect of Different colour of light on germination 

percentage of Cicer arietinum seedling grown in dark 

Treatment  Colour of 

Light  

Control  Red  Blue  Green  

12 hours  84.00  90.00  70.00  60.00  
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Seedling Growth: 
Table 6 and figure 9 and 10 show that like germination 

seedling growth is also promoted in Red light pretreated sets 

and inhibited in blue and green colour light treated sets. Thus, 

in Red Light treated sets on 5
th

 day root and shoot lengths are 

promoted as compared to control respectively. Likewise, fresh 

weight in the same Red light concentration are also promoted 

as compared to control at the same day. Results, further show 

that inhibition is more in green light pretreated sets as 

compared to other Light treated sets and control set. Thus, 

root length are inhibited by ca. 25%, 44% and 50% at 3
rd

 , 5
th

 

and 7
th

 day respectively in green light. Similar pattern of 

inhibition in fresh weight was also observed with root and 

shoot in Blue and Green light treated sets. Thus, on 5
th

 day in 

Blue light root and shoot fresh weight inhibited by ca. 21% 

and 17% respectively on 5
th

 day while fresh weight wise these 

inhibition in green light are more in the same organ. 

Table 6 also shows that increase in dry matter of root and 

shoot are paralleled by decrease in the cotyledon dry weight. 

However, the pattern of dry matter transfer from cotyledon 

and distribution in the seedling part is nearly similar to that of 

control. Thus, in general there is more retention of dry matter 

in presence of green light in the cotyledon as compared to 

Blue and Red light pretreatment of seeds. 

Effects of different X-ray doses on seed germination and 

seedling growth 

Vigna Radiata (Mung) 
Table 15 and 16 and figure 19 and 20 show the effects of 

pretreatment of seeds with different doses of X-ray on 

germination and subsequent seedling growth of Vigna radiata 

(L); Wilezek = Phaseolus aureus, Roxb. 

Germination  
Table 15 shows that there is an increase in percent 

germination at 60 seconds X-rays treated sets and gradual 

decline in germination percentage at all other higher 

concentrations used. However, the decrease in percent 

germination is more with the increase in X-ray doses. Thus, in 

this cultivar of Vigna radiata at 60 seconds X-ray doses, the 

increase in percent germination is 3.2% over the control. 

Although, there is a gradual inhibition in percent germination 

beginning from 90 seconds concentrations, however, decline 

in germination percentage significance at 120 seconds X-ray 

doses. 

Table 15 

Effect of different doses of X-rays on seed germination 

percentage of Vigna Radiata  

Treatment  Doses of 

X-ray 

(Seconds)  

0  60  90  120  

X-rays  92.0  95.0  88.0  83.0  
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Effect of Different colour lights and X-rays on total 

Nitrogen during seedling growth 

Vigna Moongo (Urd) 
Table 23 and figure 27 show the pattern of total nitrogen 

(Total N) uptake and transfer from cotyledons and distribution 

in various seedling parts as affected by pretreatment with 12 

hours. Red, blue and green lights in Vigna moongo (urd) 

grown in dark. Total N transfer is promoted in Red light 

treated sets and inhibited in blue and green light treated sets 

matches with growth promotion and inhibition in the same 

lights. Comparison of the data also indicates that transfer of N 

to root and shoot part is more in Red light treated sets than 

blue and green light treated sets. Further, results also show 

that the retention of total N is more in  shoot as compared to 

roots in this Legume. Thus, in red light treated sets total N 

content in root is 138.8%, 119.9% and 119.9% of control 

respectively on 3
rd

 , 5
th

 and 7
th

 day of germination. While 

these values of shoot are 139.8%, 126.2% and 116.6% of 

control respectively a the same days in same treatment. 

Further, in blue and green light treated sets total N level is 

inhibited in both root and shoot. Thus, total N level in root on 

3
rd

 , 5
th

 and 7
th

 day are 59.8%, 53.4% and 65.0% of control 

respectively in green light treated sets, whereas, these values 

are 62.8%, 52.7% and 62.5% of control respectively on the 

same day in shoot. Table also shows that the loss/transfer 

from cotyledon is more in presence of Red light than two 

other light treated sets in this legume. 
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Effect of Different colour of lights and X-rays on Total 

Phosphate transfer during seedling growth 

Vicia Faba (Bakhla) 
Table 32 and figure 36 shows that pattern of total phosphate 

uptake and transfer from cotyledons and distribution in the 

seedling parts as affected by Red, Blu4e and green light 

pretreatment to seed grown in dark. Result shows that there is 

promotion in total P transfer in Red light treated sets as 

compared to total P level in seedling of blue and green light 

treated sets. Thus, in Red light sets total P level in root are 

139.7%, 134.5% and 124.8% of the control and in shoot 

134.0%, 118.1% and 131.7% of the control on 3
rd

 , 5
th

 and 7
th
 

day of germination, respectively. Similarly, in blue light sets 

total P levels in root are 67.2%, 76.1% and 80.0% of control 

on 3
rd

 , 5
th

 and 7
th

 day of germination, whereas, in shoot in 

blue light treated sets on same days these values are 68.0%, 

82.0% and 80.6% of the control, respectively. Further in green 

light treated sets total P levels on 3
rd

 , 5
th

 and 7
th

 day are 

59.1%, 72.3% and 70.7% of the control in root and 60.6%, 

75.9% and 64.1% of the control of shoot respectively.  

Comparison of the data indicates that transfer of total P is 

more in Red light than in blue and green light treated sets.  

 

 
Effect of Different colour of lights and X-rays on total 

heavy metal transfer during seedling growth 

Cicer Arietinum (Gram) 
Table 37 and figure 41 shows the pattern of total heavy metal 

and transfer from cotyledon in seedling parts as affected by 

Red, blue and green light to pretreated seeds in Cicer 

arietinum. Results shows that the total heavy metal transfer is 

promoted in Red light treated sets as compared to control and 

other lights treated sets. Thus, in Red light treated sets total 

heavy metal levels in root are 116.6%, 122.7% and 128.5% of 

the control and in shoot these values are 120.0%, 115.3% and 

111.1% of the control on 3
rd

 , 5
th

 and 7
th

 day of germination, 

respectively. Similarly in Blue light treated sets total heavy 

metal levels on 3
rd

 , 5
th

 and 7
th

 day of germination are 88.8%, 

90.0% and 96.4% of the control in root respectively. 

However, total heavy metals in root of green light pretreated 

sets are 77.7%, 77.2% and 78.5% of the control on 3
rd

 , 5
th

 and 

7
th

 day of germination respectively.  
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Biochemical Analysis of total N, P and heavy metals of soil 

and edible parts of four legume plants grown beneath high 

voltage electric wire (Experimental) and 200 mt. distance 

away (Control) from electric wire 

Vigna Radiata (Mung) 
Table 46 shows certain comparative biochemical 

characteristics total N total P and total heavy metal in and 

plant parts of Vigna radiata at 60
th

 day frown on field beneath 

high voltage wire (experimental) and also 200 mt away from 

wire (control). 

Analysis of total N, total P and total heavy metal done in 

collected samples of soil, root, shoot, pod and seed of Vigna 

radiata grown on both control and experimental fields. Results 

shows that uptake of total N, total P and total heavy metal 

decreases in mung plant growing beneath high voltage wire. 

Thus, total N, total P and total heavy metal values in soil of 

experimental fields are 85.0%, 76.9% and 93.4% of control 

field soil respectively. However, these values in root tissue are 

79.8%, 73.1% and 69.2% of control respectively. Similarly 

these parameters in shoot are 88.0%, 84.9% and 76.9% of 

control samples respectively. These investigation were also 

done with the edible part of plant. Thus total N, total P and 

total heavy metal in pod are 80.2%, 78.0% and 85.9% of 

control respectively nearly similar results found in seed tissue.  

 
Effect of light and X-rays on Chlorophyll development 

and Enzymatic activity in some legume plants 

Vicia Faba (Bakhla) 
Table 52 shows that different colour of light have twin effect 

of promotion and inhibition in chlorophyll development of 

Bakhla plant. Thus, Red and Blue light promotes chlorophyll 

development whereas, green light inhibits chlorophyll 

development. Thus, total chlorophyll content on mg per gram 

fresh weight basis in Red light and blue light treated sets are 

143.0% and 127.5% of control respectively in this plant. 

However, these value in green light are 79.3% of the control.  

 

RESULTS AND DISCUSSION 

1. Pretreatment of soaked seeds with different colour of 

light shows that there is general inhibition (in blue and 

green light) and promotion (in red light) of germination 

and seedling growth of 4 legumes in response to 12 hours 

pretreatment with red, blue and green light at room 

temperature, grown in dark. At both blue and green light 

treatment the dry weight increase in seedling parts are 

suppressed with simultaneous decrease in day matter 

loss/transfer from the cotyledons of legumes. Further, in 

red light pretreated seeds the dry weight increase in 

various seedling parts are induced with simultaneous 

increase in dry matter loss/transfer from cotyledons. 

Observation also shows that different colour of light have 

differential effect on seed germination and seedling 

growth in four legume plants. 
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2. Similarly pretreatment of soaked seeds with different 

doses of x-rays (60 seconds, 90 second and 120 seconds). 

It was observed that there is general inhibition (at higher 

time lengths i.e. 90 and 120 seconds pretreatment of x-

ray) and promotion (at lower time lengths of 60 seconds 

pretreatment of x-ray) of seed germination and seedling 

growth f four legumes. At both inhibitory doses the dry 

weight increase in seedling parts, are decreased with 

simultaneous decrease in dry matter loss/transfer from the 

cotyledons of four legumes. Further the dry weight 

increases in various seedling parts are induced with 

simultaneous increase in dry matter loss/transfer from 

cotyledons. Result further shows that x-ray treatment for 

different time length have differential effect on seed 

germination and seedling growth in above four plants.  

3. Observation made with total Nitrogen (Total N) uptake 

and distribution in seedling part is nearly similar to dry 

weight changes in four legume plants. Further, the total N 

level on per organ basis are inhibited in presence of blue 

and green light as compared to red light and control. 

Similarly total N level also decreases in different doses of 

x-ray pretreated sets. Observation shows that 60 seconds 

x-ray dose promotes total N transfer from cotyledons to 

seedling parts, however, beyond this there is suppression 

in total N mobilization. 

4. Observation made with total phosphate (total P) uptake 

and distribution in seedling part is nearly similar to total N 

mobilization. Likewise, total P levels on per organ basis 

increases in red light pretreated sets as well as in 60 

seconds x-ray pretreatment. However, total P mobilization 

decreases in blue and green light treated sets as well as in 

90 and 120 seconds x-ray doses. Thus, these observation 

shows that the decreased total N and P levels of seedling 

parts as shown by data on per gram basis, is consequence 

of decreased growth in seedlings.  

5. In general, total heavy metal uptake and distribution rates 

are enhanced in the presence of red light pretreatment as 

well as in 60 seconds x-ray doses. However, total heavy 

metal mobilzation is inhibited in blue and green light as 

well as in the presence of higher x-ray doses. 

6. In the same manner observation were under actual field 

conditions to note the effect of high voltage electric wire 

on our four experimental legume plants. Result indicates 

that total N, total P and total heavy metal in general found 

to decrease in plant parts present beneath high voltage 

wire. 

7. Likewise, observations with chlorophyll development 

have also shown that light has dual effect of promotion 

and inhibition on total chlorophyll development in all 

these plants. There is considerable promotion of 

chlorophyll  development in Red and blue light and 

inhibition in green light. Similarly, observation shows 

that chlorophyll development is promoted in 60 seconds 

x-ray pretreated sets as compared to 90 and 120 seconds 

x-ray pretreatment to seeds.  
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Abstract: The inhibitive effect of congo red was examined as corrosion inhibitor for the corrosion of zinc in 1N 

HCl by conventional weight loss and gasometric methods. Results obtained show that congo red exhibited high 

inhibition efficiencies. The inhibition efficiency was found to increase with increase in the inhibitor 

concentration. The adsorption of the inhibitor molecules on the zinc metal surface obeyed Temkin adsorption 

isotherm. 

Index Terms: Congo red, acidic solutions, zinc corrosion, weight loss 

I. INTRODUCTION 

ecause of its immense use in various industries, the protection of zinc metal against corrosion has gained 

much importance. In order to remove the undesirable scale and rust from the surface of the metals several 

acids are used
1-4

 in many industrial processes which may involve metal dissolution and excess acid 

consumption. Among the various methods available for the protection of metals against corrosion, use of 

inhibitors is an important one. Inhibitors are compounds when added in small amounts to a corrosive medium, 

control the reaction between the metal and the medium. A survey of the literature reveals the fact that organic 

compounds containing oxygen, nitrogen and sulphur atoms are widely used as corrosion inhibitors for zinc 

metal corrosion in various acidic environments
5-14

. The effectiveness of these compounds in bringing down the 

corrosion of metals largely depends on their ability to get adsorbed on the metal surface through the polar 

groups present in their molecular structure acting as active adsorption centres. 

 Nowadays much attention is focused on organic dyes because of the existence some desirable 

characteristics such as possessing hetero atoms like oxygen, nitrogen and sulphur, triple  bonds, conjugated 

double bonds and aromatic rings in their molecular structures which are rich sources of electrons essential for 

the adsorption process. Because of these characteristics organic dyes are expected to perform as efficient 

corrosion inhibitors for a wide variety of metals.  

 In the present work, we have evaluated Congo red as a corrosion inhibitor for zinc in 1N HCl medium 

employing the conventional weight loss and gasometry methods.  

II. EXPERIMENTAL 

2.1 Material  

The zinc metal specimens used in this work has the following composition: lead 1.03%, cadmium 0.04%, iron 

0.001% and the remainder being zinc. Zinc metal specimens were pretreated before the experiments by 

polishing with a series of emery papers of various grades from 400- 1200, degreased with absolute ethanol and 

air dried. For weight loss and gasometric experiments zinc metal specimens of size 4cm*2cm* 0.08cm with a 

small hole of approximately 3mm near the end of the specimen were used.  

2.2 Solutions 

The corrosion medium used was 1N HCl prepared from A.R grade HCl and  deionised water. 

2.3 Inhibitor 

B 
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 The organic dye, Congo red was imported  from Alfa Aesar company of England. Fig 1 presents the 

molecular structure of Congo red. 

                                     

N

N
N

N

NH2

H2N

SO3Na

NaO3S

 
2.4 Weight loss experiments 

 In the weight loss experiments, the pre-weighed zinc metal specimens were suspended in a 200ml 

beaker containing 100ml of acidic solutions for two hours. Then the metal specimens were removed from the 

acid solution, washed with deionised water, cleaned, dried and reweighed. From this the metal weight loss was 

determined as the difference between the initial weight and weight after 2 hours immersion in acid solutions. 

The experiments were repeated in the absence and in the presence inhibitor of different concentrations. Each 

experiment was repeated thrice and the average of the three values was taken as the final value. 

 The % inhibition efficiency (I.E) and the degree of surface coverage (θ) were calculated by using the 

following equations. 

                       

                                                  

Where Wo and Wi are the weight loss in the absence and presence of the inhibitors respectively. 

 The corrosion rate (C.R) of the metal was calculated by using the following equation. 

                                             

Where W is the weight loss of the zinc metal (mg), A is the surface area of the metal specimen(cm
2
), t is the 

exposure time (h) and D is the density of the metal (g/cm
3
). 

2.5 Gasometry Experiments 

 The procedure for gasometry method for evaluation of inhibition efficiency of the inhibitors of various 

concentrations is described elsewhere
15

. The inhibition efficiency is calculated by using the following equation. 

                                                              
Where Vo and Vi are the volume of hydrogen gas evolved in the absence and presence of the inhibitors 

respectively. 

III. RESULTS AND DISCUSSION 

Weight loss and gasometry studies were carried out at seven different concentrations of the inhibitor and 

the inhibition efficiency (IE) values were calculated. Values of inhibition efficiency obtained from the weight 

loss and gasometry experiments for the inhibitor for the corrosion of zinc in 1N HCl in the presence of different 

concentrations of the inhibitor are presented in the table-1 

Table 1: Values of inhibition efficiency (I.E(%)) obtained from the weight loss and gasometry experiments for 

the corrosion of zinc in 1N HCl in the presence  of different  concentrations of the inhibitor. 

Method 

employed 

Values of I.E(%) for different concentrations (mM) of congo red 

inhibitor 

1 5 10 20 30 40 50 

Weight loss  21.7 45.5 58.4 68.2 74.4 80.7 84.6 

Gasometry  22.1 46.3 57.8 67.5 74.9 81.1 83.9 
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It can be observed from the table 1 that there is very good agreement between the values of inhibition 

efficiency obtained from both weight loss and gasometric methods. The results also show that the inhibition 

efficiency increases with increase in the inhibitor concentration. The dependence of inhibition efficiency of the 

inhibitor on the concentration is shown in figure-2 

 
Figure 2 Variation of inhibition efficiency with concentration of the inhibitor. 

Values of corrosion rates obtained from the weight loss and gasometry experiments  for the inhibitor for 

the corrosion of zinc in 1N HCl in the presence of different concentrations of the inhibitor are presented in the 

table-2 

Table 2  Values of corrosion rates obtained from the weight loss and gasometry experiments for the corrosion 

of zinc in 1N HCl in the presence  of different  concentrations of the inhibitor. 

 

Method 

employed 

Values of corrosion rates for different concentrations (mM) of 

congo red inhibitor 

1 5 10 20 30 40 50 

Weight loss  109.6 76.3 58.2 44.5 35.8 27.0 21.6 

Gasometry  109.1 75.2 59.1 45.5 35.1 26.5 22.5 

 

From the table it can be seen that the corrosion rates for the corrosion of zinc in 1N HCl decreases with 

increasing concentration of the inhibitor. The effect of inhibitor concentration on the corrosion rates is shown in 

figure-3. 
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Figure 3 Variation of corrosion rate with concentration of the inhibitor 

From the chemical structure of congo red dye we can observe  the presence of two-NH2 groups, two-

SO3Na groups, two azo groups and six aromatic rings. All these groups are rich sources of electrons and can act 

as active adsorption centers. The inhibitor molecules can get adsorbed via these groups.  

Apart from this, the amino group in the molecule can get protonated in acid medium to form the cationic 

form of the inhibitor. As the chloride ions present in the medium which posses lesser degree of hydration gets 

adsorbed specifically on the positively charged metal surface resulting in the creation of excess negative charge 

on the  metal surface. In this situation the adsorption of the cationic form of the inhibitor is favoured. This leads 

to more adsorption and hence more inhibition efficiency.  

IV. ADSORPTION ISOTHERMS 

Adsorption isotherms are very important in the understanding of the mechanism of inhibition of 

corrosion of metals. Adsorption of inhibitor molecules on the metal surface is characterized by various 

adsorption isotherms such as Langmuir, Temkin, Freundlisch etc., From the weight loss measurements the 

degree of surface coverage (θ) for various concentrations of the inhibitor were evaluated. Langmuir’s isotherm 

was tested by plotting C/ θ   vs C for all concentrations. No straight line was obtained which indicated that the 

adsorption of the inhibitor on the surface of the zinc from 1N HCl does not obey Langmuir’s adsorption 

isotherm. Temkin’s adsorption isotherm was tested by plotting logC vs θ which resulted in a straight line 

thereby showing that the adsorption of the inhibitor on the surface of zinc from 1N HCl obeys Temkin’s 

adsorption isotherm. Figure -4 shows the Temkin adsorption isotherm plot for zinc in 1N HCl containing 

different concentrations of the inhibitor. 
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Figure 4 Temkin adsorption isotherm plot for zinc in 1N HCl containing different 

concentrations of the inhibitor 

 

V. CONCLUSIONS     

 The congo red dye used as a corrosion inhibitor for zinc in 1NHCl performed well and gave high 

percentage of inhibition efficiency. It exhibited a maximum inhibition efficiency of 84.6% at 50mM 

concentration. The adsorption of the inhibitor on zinc surface obeyed Temkin adsorption isotherm.      
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     Abstract: Now a day's accidents are increasing more and 

more, so safety has acquired a priority. Improper usage of 

brakes is also one of the problems for accident. The project 

idea is to improve the safety parameters regarding to brakes. 

Sudden recognition of any object in front panics the driver, at 

that situation normal drivers fail to use brakes correctly this 

leads accident, taking the driver reaction time into account we 

will try to assist the driver by doing this we can avoid accidents 

and hence can increase safety. 

 

   Index Terms: Brakes, Safety, Time. 

 

I. INTRODUCTION 

rakes are used to inhibit the motion in order to prevent the 

collisions. Generally During emergency situations, 

whenever drivers see an object in front suddenly, they get 

panicked and fail to apply brakes completely. For normal 

drivers the reaction time to press the brake pedal is high but the 

force applied is insufficient, hence they may fail to use the full 

braking efficiency of the car which leads to accident.  

 

Active safety braking system will help in emergency 

conditions by increasing braking force. The speed with which 

driver presses the brake pedal in normal conditions is different 

with speed in emergency conditions. Drivers press the brake 

pedal quickly during emergency situations. By analysing the 

speed  

With which brake pedal is pressed active safety system will 

detect the emergency condition and applies full braking force 

even though diver did not press the brake fully. This active 

safety system has to be used with ABS and ESP equipped cars 

in order to increase the control of the car while emergency 

braking. 

 

II. Literature Review 

  

 Studies from various road safety surveys have stated 

that normal drivers fail to apply brakes completely during 

emergency condition. The main reason is that the stopping 

distance depends on the deceleration when we apply brakes, 

due to insufficient braking force applied the stopping distance 

is more and hence this leads the vehicle to crash due to 

collision with the obstacle. 

 The work began with the method to detect the 

problem by considering the reaction time, hence to detect the 

driver intention to apply full brake, trails are made to consider 

the time taken for the brake pedal to move some amount of 

distance and hence fix some threshold time to detect the 

emergency. 

 

III. Proposed Methodology 

 

 System has been designed with the required algorithm 

in order to detect and differentiate the normal and emergency 

situation. Active safety system interprets a quick push of brake 

pedal as emergency condition. The components in active safety 

systems are brake pedal, optical sensor, micro controller, motor 

and brake.  

 

 
 

 

 

            Brake pedal will give analog output voltage when brake 

is pressed. This voltage value is given as input to the micro 

controller. Optical sensor is used to detect the speed with 

which brake pedal is pressed. Optical sensor is placed at 70% 

of brake pedal path. Optical sensor gives analog value which 

has to be converted into digital value for analysing. Optical 

sensor values are given as input to micro controller. 

Micro controller will take two inputs one is from brake pedal 

another is from optical sensor. Output from brake pedal will   

determine whether brake pedal is pressed or not. Optical sensor 

will give output voltage whenever brake pedal crosses it. When 

brake pedal is pressed a timer is switched on. Timer is 

switched off whenever brake pedal is released. Time between 

the brake pedal pressed and brake pedal crossing the optical 

sensor is given by the timer. This timer value is compared with 

threshold value. Whenever the timer value is less than 

threshold value the system declares it as emergency condition 

and motor is actuated to increase the braking force. 

 

B 

mailto:arun.vallamkondu@gmail.com
mailto:settykalyan@gmail.com


International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      369 

ISSN 2250-3153  
 

www.ijsrp.org 

 

 
          We can increase the brake force by pulling diaphragm of 

vacuum booster in emergency conditions, or by pulling hand 

brake.  Hand brake is usually used to keep the vehicle 

motionless in parking or inclined places. The motor pulls the 

hand brake cable for few seconds in emergency condition to 

increase braking force. 

      Now a day’s most of the vehicles have hydraulic braking 

system which is more efficient system than mechanical braking 

system. Hydraulic braking system mainly consists of brake 

pedal, master cylinder and vacuum servo. Vacuum servo will 

assist the driver by increasing the braking force thus reducing 

the braking effort. Vacuum servo multiplies the brake force 

applied by the driver. It consists of rubber diaphragm in centre 

dividing it into two chambers. One chamber is low pressure 

(vacuum) chamber and is connected to engine intake manifold. 

Other chamber is filled with atmospheric air when brake is 

pressed which has high pressure than vacuum. Due to this 

pressure difference diaphragm will move forward and creates 

force on brake fluid. According to the braking diaphragm will 

move further and thus fluid will move. When brake is pressed 

fully the diaphragm will move fully in forward direction thus 

multiplying braking effort. 

         Active safety braking system will increase the braking 

force in emergency situations by pulling the diaphragm by 

using motor. This method of increasing braking force is more 

efficient than hand brake principle. 
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IV. Results 

 From the graph, results obtained clearly differentiate the normal and emergency conditions, a shown in graph, we can clearly 

observe the time taken by brake pedal to reach the 70% of its position is much less in emergency condition than the normal condition. 

 
 

Conclusion 

 
Finally we conclude that one can reduce the stopping distance by implementing the active safety braking system and hence accidents or decreased. 
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     Abstract- Using a Multi-objective evolutionary granular algorithm is proposed to match face images before and 

after plastic surgery. The algorithm first generates non-disjoint face granules at multiple levels of granularity.  

The granular information is assimilated using a multiobjective genetic approach that simultaneously optimizes 

the selection of feature extractor for each face granule along with the weights of individual granules.  On the 

plastic surgery face database, the proposed algorithm yields high identification accuracy as compared to 

existing algorithms and a commercial face recognition system.  Our evaluation results obtained using genetic 

algorithm with data sets. 

 
Index Terms –  Granular, Genetic algorithm 

I. INTRODUCTION 

            Plastic surgery procedures provide a proficient and en-during way to enhance the facial appearance by 

correcting feature anomalies and treating facial skin to get a younger look. Apart from cosmetic reasons, plastic 

surgery procedures are beneficial for patients suffering from several kinds of disorders caused due to excessive 

structural growth of facial features or skin tissues. These procedures amend the facial features and skin texture 

thereby providing a makeover in the appearance of face. Figure 1, shows an example of the effect of plastic 

surgery on facial appearances. With reduction in cost and time required for these procedures, the popularity of 

plastic surgery is increasing. Even the widespread acceptability in the society encourages individuals to undergo 

plastic surgery for cosmetic reasons. According to the statistics provided by the American Society for Aesthetic 

Plastic Surgery for year 2010 [1], there is about 9% in-crease in the total number of cosmetic surgery 

procedures, with over 500,000 surgical procedures performed on face. 

  
 Transmuting facial geometry and texture increases the intra class variability between the pre- and post-

surgery images of the same individual. Therefore, matching post-surgery images with pre-surgery images 

becomes an arduous task for automatic face recognition algorithms. Further, as shown in Figure 2, it is our 

assertion that variations caused due to plastic surgery have some intersection with the variations caused due to 

aging and disguise. Facial aging is a biological process that leads to gradual changes in the geometry and 

texture of a face. Unlike aging, plastic surgery is a spontaneous process and its effects are generally contrary to 

that of facial aging. Since the variations caused due to plastic surgery procedures are spontaneous, it is difficult 

for face recognition algorithms to model such non-uniform face transformations. On the other hand, disguise is 

the process of concealing one’s identity by using makeup and other accessories. Both plastic surgery and 

disguise can be misused by individuals trying to conceal their identity and evade recognition. Variations caused 

due to disguise are temporary and reversible; however, variations caused due to plastic surgery are long -lasting 

and may not be reversible.  

Owing to these reasons, plastic surgery is now established as a new and challenging covariate of face 

recognition alongside aging and disguise. Singh et al. [2] analyzed several types of local and global plastic 

surgery procedures and their effect on different face recognition algorithms. They have experimentally shown 
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that the nonlinear variations introduced by surgical procedures are difficult to address with current face 

recognition algorithms. De Marsico et al. [3] developed an approach to integrate information derived from local 

regions to match pre - and post - surgery face images. Recently, Aggarwal et al. [4] proposed sparse 

representation approach on local facial fragments to match surgically altered face images. Though re-cent 

results suggest that the algorithms are improving towards addressing the challenge, there is a significant scope 

for further improvement. 

 
Figure 1: Illustrating the variations in facial appearance, texture, and structural geometry caused due to plastic surgery (images taken from internet). 

 

 This research presents a multiobjective evolutionary granular computing based algorithm for 

recognizing faces altered due to plastic surgery procedures. As shown in Fig. 3, the proposed algorithm starts 

with generating non -disjoint face granules where each granule represents different information at different size 

and resolution. Further, two feature extractors, namely Extended Uniform Circular Local Binary Pattern 

(EUCLBP) [5] and Scale Invariant Feature Transform (SIFT) [6], are used for extracting discriminating 

information from face granules. Finally, different responses are unified in an evolutionary manner using a 

multiobjective genetic approach for improved performance. The performance of the proposed algorithm is 

compared with a commercial -off-the-shelf face recognition system (COTS) for matching surgically altered face 

images against large scale gallery. 

 

 

 
 
Figure 2: Relation among plastic surgery, aging, and disguise variations with respect to face recognition 
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Figure 3:  Block diagram illustrating different stages of the proposed algorithm 
 

II. RELATED WORK 

 

 The allure for plastic surgery is experienced world-wide and is driven by factors such as the availability 

of advanced technology, affordable cost and the speed with which these procedures are performed. Facial 

plastic surgery is generally used for correcting feature defects or improving the appearance, for example, 

removing birth marks, moles, scars and correcting disfiguring defects. According to the recent statistics released 

by The American Society for Aesthetic Plastic Surgery for year 2008. 

Every year, millions of American individuals undergo cosmetic plastic surgery. There has been an 

increase of about 162% in the total number of plastic surgeries from 1997 to 2008.   In 2008 alone, more than 

one million facial plastic surgeries they’re performed and most common surgical procedures are Liposuction, 

Blepharoplasty, Rhinoplasty, Chemical peel and Laser skin resurfacing.  It is expected that 40% women and 

18% men will go for plastic surgery in near future.  It is also estimated 29% white Americans and 31% non-

white Americans will go for ethnic plastic surgery in near future.   Plastic surgery distribution by age: 0-18 

years constitute 2% of the total procedures, 19-34 years constitute 22%, 35-50 years constitute 45%, 51-64 

years constitute 26%, and 65 years and above constitute 6% of the total plastic surgery procedures.  18% men 

and 23% women are now more affirmative towards plastic surgery than they are 5 years ago. The statistics 

clearly indicate the popularity of plastic surgery among all age groups, ethnicity and gender. Similar analysis 

from different countries illustrates the popularity of plastic surgery.  

These surgical procedures prove beneficial for patients suffering from structural or functional 

impairment of facial features, but these procedures can also be misused by individuals who are trying to conceal 

their identity with the intent to commit fraud or evade law enforcement. These surgical procedures may allow 

anti-social elements to freely move around without any fear of being identified by any face recognition system. 

Plastic surgery, results being long lasting or even permanent, provide an easy and robust way to evade law and 

security mechanism. Sometimes, facial plastic surgery may unintentionally cause rejection of genuine users. A 

recent incidence in China accentuates the intricacies of this covariate. At Hongqiao International airport’s 

customs, a group of women they’re stopped as all of them had undergone facial plastic surgery and had become 

so unrecognizable that customs officers could not use their existing passport pictures to recognize them. While 

face recognition is a they all studied problem in which several approaches have been proposed to address the 

challenges of illumination, pose , expression , aging  and disguise  the growing popularity of plastic surgery 

introduces new challenges in designing future face recognition systems. Since these procedures modify both the 

shape and texture of facial features to varying degrees, it is difficult to find the correlation between pre and post 

surgery facial geometry.  

To the best of our knowledge, there is no study that demonstrates any scientific experiment for 

recognizing faces that have undergone local or global plastic surgery. The major reasons for the problem not 

being studied are:  

1. Due to the sensitive nature of the process and the privacy issues involved, it is extremely difficult to prepare a 

face database that contains images before and after surgery.   

2. After surgery, the geometric relationship between facial features changes and there is no technique to detect 

and measure such type of alterations 
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III. PROPOSED WORK   

 

 We present a multiobjective evolutionary granular computing based algorithm for recognizing faces 

altered due to plastic surgery procedures. As shown in Figure 3, the proposed algorithm starts with generating 

non-disjoint face granules where each granule represents different information at different size and resolution. 

Further, two feature extractors, namely Extended Uniform Circular Local Binary Pattern (EUCLBP) [5] and 

Scale Invariant Feature Transform (SIFT) [6], are used for extracting discriminating information from face 

granules. Finally, different responses are unified in an evolutionary manner using a multiobjective genetic 

approach for improved performance. The performance of the proposed algorithm is compared with a 

commercial-off-the-shelf face recognition system (COTS) for matching surgically altered face images against 

large scale gallery. 

 

3.1 EVOLUTIONARY GRANULAR COMPUTING APPROACH FOR FACE RECOGNITION 

 

 Face recognition algorithms either use facial information in a holistic way or extract features and 

process them in parts. In the presence of variations such as pose, expression, illumination, and disguise, it is 

observed that local facial regions are more resilient and can therefore be used for efficient face recognition. 

Several part based face recognition approaches capture this observation for improved performance. Heisele et al 

[7]. proposed a component based face recognition approach using different facial components to provide 

robustness to pose. Weyrauch et al. designed an algorithm in which gray-level pixel values from several facial 

components were concatenated and classification was performed using SVM. Similarly, Li et al [9]. Proposed 

an approach where local patches were extracted from different levels of Gaussian pyramid and arrange Dina 

exemplar manner. These exemplar based-local patches were then combined using boosting to construct strong 

classifiers for prediction. In another approach, a subset selection mechanism was proposed where the most 

informative local facial locations were used in decision making. Singh et al [2].  observed that a surgical 

procedure may lead to alterations in more than one facial region.  Figure 3. Block diagram illustrating different 

stages of the proposed algorithm facial regions, it is difficult for face recognition algorithms to match a post-

surgery face image with pre-surgery face images. They recognize faces using a combination of holistic 

approaches together with discrete levels of information (or features). Singh et al [2]. established 19 results 

based on the face recognition capabilities of a human mind. It is suggested that humans can efficiently 

recognize faces even with low resolution and noise. Moreover, high and low frequency facial information is 

processed both holistically and locally. Campbell et al.  Reported that inner and outer facial regions represent 

distinct information that can be useful for face recognition. Researchers from cognitive science also suggested 

that local facial fragments can provide robustness against partial occlusion and change in viewpoints. 

To incorporate these observations, propose approach for facial feature extraction and matching. In the 

granular approach, as shown in Figure 3, non-disjoint features are extracted at different granular levels. These 

features are then synergistically combined using multiobjective evolutionary learning to obtain the assimilated 

information. With granulated information, more flexibility is achieved in analyzing underlying information such 

as nose, ears, forehead, cheeks, and combination of two or more features. The face granulation scheme 

proposed in this research helps in analyzing multiple features simultaneously. Moreover, the face granules of 

different sizes and shapes (as shown in Figs. 4–7) help to gain significant insights about the effect of plastic 

surgery procedures on different facial features and their neighboring regions. 

 

3.2 FACE IMAGE GRANULATION 

 

 Let be the detected frontal face image of size. Face granules are generated pertaining to three levels of 

granularity. The first level provides global information at multiple resolutions. This is analogous to a human 

mind processing holistic information for face recognition at varying resolutions. Next, to incorporate the 

findings of inner and outer facial information are extracted at the second level. Local facial features play an 
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important role in face recognition by human mind. Therefore, at the third level, features are extracted from the 

local facial regions.  

 

First Level of Granularity: In the first level, face granules are generated by applying the Gaussian and 

Laplacian operators.  The Gaussian operator generates a sequence of low pass filtered images by iteratively 

convolving each of the constituent images with a 2-D Gaussian kernel. The resolution and sample density of the 

image is reduced between successive iterations and therefore the Gaussian kernel operates on a reduced version 

of the original image in every iteration. Similarly, the Laplacian operator generates a series of band-pass 

images. 

Second Level of Granularity: To accommodate the observations of Marsico et al [3]. horizontal and vertical 

granules are generated by dividing the face image into different regions. 

Third Level of Granularity: To incorporate this property, local facial fragments are extracted and utilized as 

granules in the third level of granularity. 

 

 

 3.3 FACIAL FEATURE EXTRACTION 

 

                 The proposed granulation scheme results in granules with varying information content. Some 

granules contain fiducial features such as eyes, nose, and mouth while some granules predominantly contain 

skin regions such as forehead, cheeks, and outer facial region. Therefore, different feature extractors are needed 

to encode diverse information from the granules. In this framework, any two (complementing) feature extractors 

can be used; here Extended Uniform Circular Local Binary Patterns and Scale Invariant Feature 

Transform are used. 

  Both these feature extractors are fast, discriminating, rotation invariant, and robust to changes in gray 

level intensities due to illumination. However, the information encoded by these two feature extractors is rather 

diverse as one encodes the difference in intensity values while the other assimilates information from the image 

gradients. They efficiently use information assimilated from local regions and form a global image signature by 

concatenating the descriptors obtained from every local facial region. It is experimentally observed that among 

the 40 face granules, for some granules EUCLBP finds more discriminative features than SIFT and vice-versa 

(later shown in the experimental results). 

 

1) Extended Uniform Circular Local Binary Patterns: EUCLBP [5] is a texture based descriptor that 

encodes exact graylevel differences along with difference of sign between neighboring pixels. For computing 

EUCLBP descriptor, the image is first tessellated into non overlapping uniform local patches of size 32. For 

each local patch, the EUCLBP descriptor is computed based on the 8 neighboring pixels uniformly sampled on 

a circle centered at the current pixel. The concatenation of descriptors from each local patch constitutes the 

image signature. Two EUCLBP descriptors are matched using the weighted distance. 

2) Scale Invariant Feature Transform: SIFT is a scale and rotation invariant descriptor that generates a 

compact representation of an image based on the magnitude, orientation, and spatial vicinity of image gradients. 

SIFT, as proposed by Lowe et al [6]. is a sparse descriptor that is computed around the detected interest points. 

However, SIFT can also be used in a dense manner where the descriptor is computed around predefined interest 

points. In this research, SIFT descriptor is computed in a dense manner over a set of uniformly distributed no 

overlapping local regions of size 32 x 32. SIFT descriptors computed for the sampled regions are then 

concatenated to form the image C.  

One way to incorporate these observations is utilizing feature selection methods which are used for 

selective combination of features to combine diverse in formation for improved performance. Sequential feature 

selection(SFS)and sequential floating forward selection(SFFS)  are widely used feature selection methods that 

evaluate the growing feature set by sequentially adding (or removing) the features one-at-a-time. On the other 

hand, a definitive feature selection approach concatenates different features (for example, EUCLBP and SIFT) 

and performs dimensionality reduction using PCA to yield the final feature set. Other approaches such as 
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genetic search and conditional mutual information (CMI) are also used to find the most informative features. 

These existing feature selection techniques are single objective functions and may not be sufficient for 

improving the performance with single gallery evaluations (as in this research). In this research, feature 

selection problem embroils around two objectives:  

1) Select an optimal feature extractor for each granule, and 

2) Assign proper weight for each face granule. The problem of finding optimal feature extractor and weight for 

each granule involves searching very large space and finding several suboptimal solutions. Genetic algorithms 

(GA) are well proven in searching very large spaces to quickly converge to the near optimal solution. Therefore, 

a multiobjective genetic algorithm is proposed to incorporate feature selection and weight optimization for each 

face granule. Fig. 8 represents the multi- objective genetic search process and the steps involved are described 

below. 

Genetic Encoding: A chromosome is a string whose length is equal to the number of face granules i.e. 40 in 

our case. For simultaneous optimization of two functions, two types of chromosomes are encoded:  

(i) For selecting feature extractor  

(ii) For assigning weights to each face granule (referred to as chromosome). Eachgene (unit) in chromosome 

is a binary bit 0 or 1 where 0 represents the SIFT feature extractor. 

  
 

 

 

 

 

 

 

IV. IMPLEMENTATION 
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V. CONCLUSION AND DISCUSSIONS 

 PLASTIC SURGERY HAS EMERGED AS A NEW COVARIATE OF FACE RECOGNITION AND ITS ALLURE HAS MADE IT INDISPENSABLE 

FOR FACE RECOGNITION ALGORITHMS TO BE ROBUST IN MATCHING SURGICALLY ALTERED FACE IMAGES. THIS RESEARCH 

PRESENTS A MULTIOBJECTIVE EVOLUTIONARY GRANULAR ALGORITHM THAT OPERATES ON SEVERAL GRANULES EXTRACTED 

FROM A FACE IMAGE. THE FIRST LEVEL OF GRANULARITY PROCESSES THE IMAGE WITH GAUSSIAN AND LAPLACIAN OPERATORS 

TO ASSIMILATE INFORMATION FROM MULTIRESOLUTION IMAGE PYRAMIDS. THE SECOND LEVEL OF GRANULARITY TESSELLATES 

THE IMAGE IN TO HORIZONTAL AND VERTICAL FACE GRANULES OF VARYING SIZE AND INFORMATION CONTENT. THE THIRD 

LEVEL OF GRANULARITY EXTRACTS DISCRIMINATING INFORMATION FROM LOCAL FACIAL REGIONS. FURTHER, A 

MULTIOBJECTIVE EVOLUTIONARY GENETIC ALGORITHM IS PROPOSED FOR FEATURE SELECTION AND WEIGHT OPTIMIZATION FOR 
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EACH FACE GRANULE. THE EVOLUTIONARY SELECTION OF FEATURE EXTRACTOR ALLOWS SWITCHING BETWEEN TWO FEATURE 

EXTRACTORS (SIFT AND EUCLBP) AND HELPS IN ENCODING DISCRIMINATORY INFORMATION FOR EACH FACE GRANULE. THE 

PROPOSED ALGORITHM UTILIZES THE OBSERVATION THAT HUMAN MIND RECOGNIZES FACES BY ANALYZING THE RELATION 

AMONG NON-DISJOINT SPATIAL FEATURES EXTRACTED AT DIFFERENT GRANULARITY LEVELS. IN FUTURE, THE FEATURES OF FACE 

IS EVALUATE WITH CLASSIFIER LIKE NEURAL NETWORK CLASSIFIER TO IMPROVE THE AUTHENTICATION ACCURACY AND REDUCE 

THE EXECUTION TIME FOR PROCESSING 
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Abstract -   Epididymis play a very important role in the male reproduction. It is also the job of the epididymis to bring the sperms to 

maturity since the sperms that emerge from the testes are immature and incapable of fertilization. Contraceptive efficacy of C. papaya 

seed extracts have also been well documented in various animal models. This study examines the effect of oral administration of 

ethanol extract ofC. papaya seeds on the histology of epididymis of the adult male albino mice. 60 healthy adult male albino mice 

were divided into 4 Groups (Group I to IV) of 15 mice each. 50 and 70 mg/kg/day of the extract were orally administered to Groups II 

and III respectively while Group I served as placebo (control). The daily administration was carried out for a period of 45 days after 

which the animals of Group I ,II and III were sacrificed. The epididymis were obtained and processed for light microscopy. 

Reversibility studies were carried out in Group IV  animals in which the higher dose treatment was withdrawn for another 45 days to 

elucidate that any induced effects were transient. Microscopic examination  revealed that there were milder changes in the histology 

of epididymal tubules  of group II (low dose) as compared to the control whereas the animals of Group III fed on higher dose show 

drastic changes such as vacuolation in the tubules, loose contacts of the principal cells in the epithelium of epididymis. The lumen of 

many tubules showed degenerated late spermatids and spermatozoa. After 45 days of withdrawal, a nearly normal pattern of tubules 

was regained. The study concludes that the C. papaya seeds ethanol extract altered the epididymal histology to influence male 

reproductive functions, which confirmed its antifertility property and its reversibility.  

Index Terms- antifertility, C. papaya seed, epididymis, histology, vacuoles 

I.   INTRODUCTION 

The epididymis is an important part of male reproductive system. It is a highly convoluted tubule that links the rete testes and the 

ductus deferens. The primary functions of transport, maturation and storage of spermatozoa released from the germinal epithelium of 

the seminiferous tubules are served by it (Flickinger et al 1978; Adebayo and Olurode, 2010). The acquisition of fertilizing capacity 

by the spermatozoa in the epididymis is an active process in a way that they have to be subjected to the micro environment of 

epididymis which is essentially controlled by the epididymal epithelium as it is responsible for the synthesis of proteins and sialic acid 

which are directly poured into the lumen (Chinoy et al.,1995; Johnson et al ., 2000). Contraceptive efficacy of a number of plants have 

been studied in various animals ( Lohiya et al.,2002;Verma et al., 2006;Jahan et al.,2009; Mishra et al.,2009;Abu  et al.,2012)  

The quest for the development of a male contraceptive particularly from the natural sources has led to the discovery of the 

contraceptive efficacy of the seeds of C. papaya. Antifertility of various extracts of seeds of C. papaya have shown great promise in 

various experimental animals (Lohiya et al., 1999; Udoh and Kehinde., 1999; Pathak et al.,2000; Lohiya et al., 2006). 

However, the information on the effect of ethanol extracts on the epididymal histology which play important role of conferring 

maturity to spermatozoa is scanty and this forms the stimulus for the present study. 

II. MATERIALS AND METHODS 

A. Preparation of Extract: Seeds of ripe papaya, Carica papaya of Honey Dew variety were collected and shade dried. Dried seeds were 

then powdered (Lohiya et al., 2006). A suspension of 30g of papaya seeds powder in 250ml of ethanol was prepared and soxhalated 

for 3 hours. The content was filtered successively through ordinary filter paper and WhatmanNo. 1 filter paper. The filtrate and 

residue were collected separately. The residue was then resuspended in the same amount of ethanol and soxhalatedfor 3-4 times for 
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complete extraction of ethanol soluble components. The filtrate was collected, pooled and evaporated on a water bath to dryness. The 

residue was stable and dissolved in propylene glycol (Dose I-12mg/ml and DoseII-14mg/ml) 

B. Experimental Design: 60 healthy,sexually mature male albino mice weighing between 30g and 35g were used in the present study. 

The animals were obtained and housed in polypropylene cages in the  Small Animal Colony, Department of Zoology, PAU, Ludhiana. 

They were kept under controlled & hygienic condition and provided with food and water ad libitum during acclimatization period and 

course of experiment. 

Experimental design consisted of  two phases   : 

Treatment: 

          Group I (Vehicle treated Control) - the animals were  given o.l ml propylene glycol orally.  

        Group II– The animals were orally administered 50mg/kg /day of ethanol  extract of C. papaya seeds. 

       GroupIII– Ethanol extract were orally administered at a dose of 70 mg/kg/day. 

        2.Recovery Phase:Group IV consist of the mice which were orally administered ethanol extract of C. papaya seeds at higher dose  

and then the treatment was withdrawn for another 45 days. 

 Daily oral administration was sustained for a period of 45 days after which the animals of GpI,II and III were humanely 

sacrificed under chloroform anesthesia. The animals of group IV were sacrificed after 90 days total (45days treatment and 45 days of 

withdrawal). Epididymis were dissected out and  freed from surrounding tissue. For histomorphological studies, the epididymis of 

mice of different groups were fixed in alcoholic Bouin’s for 24 hours. Routine paraffin processed H&E stained tissues were then 

prepared for light microcopy.  Different tubules of epididymis were examined and different morphological changes in the epididymal  

tubules were observed. 

III. RESULTS 

  Results of light microscopy of the cross sections of epididymis obtained from the control group (Group I) as shows 

in Plate I depicts a regular and circular duct with a pseudostratified  columnar epithelium containing a collection of late spermatids& 

spermatozoa. 

Light microscopy examination of cross sections of Group II revealed milder changes in the epithelium. The principal cells started 

loosing contacts with each other. No drastic changes were observed as shown in Plate II .Cross sections of Group III  (higher dose) 

revealed severe changes in the epididymal epithelium.  The shape of principal cells changed, loose contacts occurred and large 

vacuoles appeared in the supranuclear  position as shown in Plate III 

As shown in Plate  IV, in Group IV animals (recovery phase) the cross sections showed that the recovery  occured in the epithelial 

cells of epididymis revealing the fact that the antifertility effect of C. papaya seeds is reversible and transient.  

 
PLATE I.  T.S of epididymis of control mice showing normal pattern of tubules 
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PLATE II. T.S of epididymis of  mice  treated with 50mg/kg /dayshowing loose contacts of principal cells 

 
PLATE III. T.S of epididymis of mice  treated with70 mg/ kg/day showing  large vacuoles in principal cells 

 
PLATE IV. T.S of epididymis of  mice after withdrawal of treatment showing normal pattern of tubules  

IV.   DISCUSSION 

 The altered histological features observed in cross sections of the epididymis of animals fed on lower (Group II) dose and 

higher dose (Group III)  indicates that the ethanol extract of   C . papaya seeds are harmful to  the epididymis which plays an 

important role in the synthesis of proteins and sialic acid of epididymal fluid (Turner et al., 1995) .Drastic changes in the Group III 

animals as compared to the animals of Group II revealed the fact that the changes in the epididymal epithelium are dose dependent.  

The changes might be due to the reduced target organ response to androgen and/or their patent metabolites. These might be related to 

the greater sensitivity of these organs to androgens for maintenance of their structure and metabolism (Verma and Chinoy.,2002). The 

vacuolation was due to the mitochondrial swelling and the consequent hypoxia, which causes vacuoles in the principal cells (Udoh and 

Udoh.,2005). The recovery of the epididymal epithelium in Group IV animals suggested that the contraceptive efficacy of the C. 

papaya seeds are reversible and transient which is consistent with the findings of Udoh and Kehinde.,1999; Lohiya et al .,2008    

;Manivannan et al .,2009; Oyekunle  and Omope.,2010) 

V.  CONCLUSION 

In conclusion, the results obtained from the present study of the effect of oral administration of ethanol extract of C. papaya seeds 

cause severe changes in epididymal epithelium which in turn affects the protein secretion and influences the sperm maturation hence 
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confirmed its contraceptive efficacy .The antifertility effects are reversible and transient so it can be used for functional sterility. 

Therefore C. papaya seeds extract have shown great promise in the quest for the development of natural based male contraceptive. 
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Abstract- The phase “Digital Divide” has been applied to the gap 

that exists in most Countries between those with ready access to 

the tools of information and communication technology and the 

knowledge that they provide access to and those without such 

access skills. A further gap between the developed and under 

developed world in the uptake of technology is evident with in 

the global community and may be of even greater significant. 

The relevance of these strategies to developing countries and 

strategies for reducing the international digital divide are also 

explored. Libraries have long been essential agents in fostering 

peace and human values. Libraries are now operating digitally, 

and their digital services open up a new channel to the universe 

of knowledge and information connecting cultures across 

geographical and social boundaries. The phenomenon of digital 

discrimination prevailing among various social, political and 

working groups has led to the emergence of digital information 

rich and digital information poor groups within societies and 

perhaps in the global environment. This paper discusses how the 

digital divide can influence to the Indian scenario also to the 

global world. 

 

Index Terms- Digital divide, India, Library, Information, 

Communication, Technology 

 

I. INTRODUCTION 

igital divide refers to a substantial symmetry between two 

or more population in the distribution and effective use of 

information and communication resources. The world we live in 

has been changing rapidly with the emergence of the ubiquitous 

Society bringing forward extraordinary benefits and 

opportunities together with new challenges. The ability to create 

and utilize information plays a significant role in both socio-

economic structures of our lives. On the other hand ICT has 

faced serious problem of digital divide between developed and 

developing countries. The digital divide affects many nations of 

the developing world. The term encompasses inadequate 

funding, a lack of necessary computer and internet skills and a 

lack of English language proficiency that hinder expansion and 

use of digital information resources. (Dubey.P, 2010).Factors 

influencing digital divide vary from region to region the digital 

divide is depending and the differences in the usage of 

communication resources between countries and regions 

intensifying. The digital divide can be defined as the gap 

between individuals, households, business and geographical 

areas at different socio-economic levels with regards both to their 

opportunities to access ICTs and to their use of the internet for a 

wide variety of activities. As internet has rapidly growth to 

underline almost  aspect of the global economy, the term “Digital 

divide” has often been referred to internet access it is a divide 

that affects and reinforces fundamental economic and social 

divides between and within countries and is threatening to further 

exacerbate these inequalities.(Singh.k, 2012) 

 

II. DEFINITIONS 

        The term “digital divide is said to have been coined a 

decade ago by a former United States Assistant secretary for 

commerce for telecommunications and communication, Larry 

lrving. Jr, to focus attention on the existing gap in access to 

information services between those who can afford to purchase 

the computer hardware and software necessary to participate in 

the global information network, and low income families and 

communication that cannot …(Dragulanescu, 2002). The phase 

“digital divide” refers to the unique and disproportionate pace of 

development in societies in having access to digital infrastructure 

and services (Paul,J .2002). Hence the digital divide relates to 

disparities between countries (Naughton, 2001, Paul 2002), 

communities with in countries such as economically 

disadvantage groups or ethnic and linguistic minorities (Dorr and 

Akeroyd, 2002, Warne man-2002).  

 

Dimensions of Digital Divide 

        The word “divide” suggests a significant barrier, one on a 

massive scale and hard to shift as in “continental divide” or 

“great divide”. Digital divide is emphasized much on digital 

divide issues of hard work, technical infrastructure and 

connectivity loom large but these are not the only dimension of 

the digital divide. (www.lianza.org.nz). the eight Cs of success in 

the internet economy formulated by Rao (2000) provide a 

classification that is strongly oriented to technological and 

economic dimensions such as- 

 

Connectivity 

        It is suggested that the following dimentions which modify 

and add to Rao’s 8cs which can be identified on the basis of 

barriers and their effects as described in literature but they don’t 

start with the letter c- not only the telecommunications infracture 

but also availability of state of the art , work state peripheral 

equipment and soft ware. Access to all these by the general 

population, not merely technology for rural and disadvantaged 

communities. 

 

Capacity 

        Sufficient trained IT professionals to install and maintain 

h/w, s/w and networks. Professional information workers those 

who are belongs to education and professional associations of IT 

and library information professionals. 

D  

http://www.lianza.org.nz/
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Content 

        Content not only meansn from the developed but also from 

the country it and communities in vernacular language relivent to 

national and local issue are as far as concerned.  

 

Community 

        Client base depends on literacy rate and level of groups, 

including rural communities, women, children and elderly 

persons with disabilities. 

 

Finance 

        Capital for investment in infracture and implementation 

ongoing revenue for sustainability of systems. Legislation and 

regularly bodies impacting on telecommunication, the flow of 

content, e-commerce, availability of foreign currency, flow of 

funds between levels of govt budgetary constraints, producers, 

competitions, non-govt organization etc. 

 

Policy frame work 

        National information policies, IT, knowledge society, e-

govt, technology transfer, rural transfer, etc. Moral and ethical 

framework, Issues of information sovereignty versus information 

media and cultural hegemony of the powerful western 

industrialized nations, use of economic power to force principals 

of market capitalism on small economies. (Lor, P, 2009). 

 

Digital inclusion integrated in Social service 

        The imperative comprehensive digital inclusion strategies is 

not solely tried to economic issues but also government agency 

their own e-govt initiative to improve citizen services and 

optimized operational efficiency. As a result a growing number 

of services are being offered to the public online these include- 

 Financial assistance 

 Food assistance 

 Training opportunities. 

 Recreational facilities and programme 

 

Digital divide emerges as mainstream issues in Economic 

development 

        The implications of this divide are dramatic at an individual 

level. Manufactures now are task line workers with capturing 

entering and analyzing information about the process to remain 

competitive in a global economy. Retailers now make extensive 

use of information technology to help keep inventory levels low 

and customer satisfaction high. Construction workers are being 

tasked to use computers to track materials and improve site 

safety. According to Grey Goldman, CEO wareless Philadelphia-

“Digital inclusion has traditionally been seen as a sort of charity 

initiative. But that is rapidly changing increasingly cities of all 

types including urban, suburban and rural are linking universal 

digital access to economic development imperatives. Without 

access to internet, it is increasingly difficult to become aware of 

new job opportunities, newspapers for ex-are losing classified 

advertising business to online publisher. At a national level, a 

growing number of experts predict that a lack of digital literacy 

will have a dampening impact on economic prospects. State and 

local level govts are engaged in a create an environment 

conductive to hosting a middle class workforce. Economic 

advantage and competitiveness will rest heavily on our ability to 

equip the 21
st
 century workforce with competitive digital literacy 

skills. (www.microsoft.com).  

 

III. INITIATIVES OF BRIDGING THE DIGITAL DIVIDE IN INDIA 

Kissan call centre 

        The depth of Agriculture and co-operation (DAC) ministry 

of agriculture govt of India launched Kisan call centres of Jan 21, 

2004, across the country to deliver extension services. All the 

queries related to agriculture and allied sectors are being 

addressed through these call centres by making a single call the 

farmers reaches an agriculture graduate or expert who would be 

able to respond to his queries and problems instantly. These 

services would be available round the clock. The functioning of 

the levels I, 2, 3 are as mentioned in the forthcoming specific 

paras. I. This would be great efforts made by the ministry of 

agriculture govt in India to bridge the gap between the right 

information resource and the user by using the phone. 

(www.manage.govt.in),(agricoop.in), (kisancallcentre.org.in). 

 

Life Line India 

        It is a charitable organization working to promote human 

rights and sustainable development across the globe to explore 

ideas for a telephone based information service to enable farmers 

to record a question and after retrieve a recorded reply. By 

engaged with cisco to co-sponsor the initiative. Life lines India 

was launched in nov.2006. This solution comprise a Cisco 

unified messaging platform incorporating integrated with a 

customer relationship management application and information 

dbs provided by BT. This coverage currently extends to 700 

villages and the average of 350 calls to the service is being 

received each day. A database of frequently asked questions has 

been created. This is a vital service to deliver a prompt service to 

farmers, it is key to enabling service scalability and sustainability 

so that the overall caller satisfaction with the service is very high 

at 96% “Life line education” has being developed to extend to 

every villages by 2010. It is designed to provide the farming 

communities with access to expert advice on agriculture and 

animal husbandry problems. Life line India has provided the 

value of digital inclusion educating the rural users to use 

technology to access advice and learning to improve the further 

for their families and the local community.(wwwimpact 

india.org).(www.impact India.org).(enwikipedia.org).  

 

Bhoomi Project 

        It is created in Karnataka states covers 66.6 millions of 

records of land ownership. This project has earned the good will 

of many people and also international funding agencies. Bhoomi 

centres are located all over the state. This project can also be 

used as a data bank of various projects of public and private 

sector organizations. T he project has own 2002 common wealth 

association of public administration and management award for 

creating self content governance and opening up new fofronties 

with the success of Bhoomi project other states of India that 

tamilnadu, Maharashtra and Madhya Pradesh have started 

evolving models based on Bhoomi in their respective states. 

(www.bhoomi.gov.in), (yellowpages.sulekha.com), 

www.commonfloor.com) 

http://www.microsoft.com/
http://www.manage.govt.in),(agricoop.in)/
http://www.impact/
http://www.bhoomi.gov.in/
http://www.commonfloor.com/
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Gyanadoot project 

        Gyandoot is an internet in Dhar district connecting rural 

cyber cafes catering to the everyday needs of the masses. This 

web site of Gyandoot  is extension of Gyandoot internet, for 

giving global access. Gyndoot is the 1
st
 project in India for a 

rural information network in the Dhar district of Madhya Pradesh 

which has the highest percentage of tribes and dense forest. 

Every village has a computer centre or “Soochnalaya” at 

prominent market places or major roads. So people can asked 

their doubts and request information on crops or any other water 

resources. This is an information centers one such popular centre 

is in manpower “agriculture mandi”where the latest crop prices 

are made available to the farmers.(gyandoot nic.in), 

(www.unescap.org), (web worldbank.org).Also internet 

connections have been provided to get global information by 

linking to the www. The govt of Madhya Pradesh is attempting 

to make (Gyandoot) project a great success by extending it to 

other districts also to provide to get global information by linking 

to the www. To train common people to be computer literate 

“janshksha” public instruction centre have also been identified 

and policy is being formulated to bring IT to the common 

peoples need and benefit. Efforts are also being made by the govt 

to involve public libraries in this project. The project like 

Gyndoot at Dhar (MP), wired village at warana Ms swaminathan 

foundation’s project at Pondicherry, collect rate  of 

Thiruvarur (Tamilnadu) project reported in (sotkhik Biswas 

2001) have demonstrated  these projects executed by the 

committed agencies have facilated in bridging the digital divide. 

These kind of projects demonstrate that rural consumers can and 

will benefit from connectivity. We will find new educational and 

employment opportunities through this human mediated internet 

access projects.(www.mapit.gov.in). 

 

TDIL Project 

        The depth of information technology initiate the TDIL with 

the aim of developing information processing tools and 

techniques to facilitate human machine interaction without 

resources and integrating them to develop modern user products  

and services. (bhashaindia.com), (www.irec.conf.org), 

(www.iitg.ernet.in), (tdil.dc.in), (tdil.mit.gov.in). 

 

Friends’ project 

        The fast, reliable instant efficient network for disbursement 

of services (FRIENDS) project has been launched by the state of 

Kerala in the southern part of the country with a view to-wards 

mitigating the hardship of citizens, playing taxes by eliminating 

middle man, delays and long queues. This project has expanded 

to serve 13 million people in 12 districts of Kerala. The 

philosophy of FRIENDS is to treat citizens as valued customers. 

        Similarly in Tamil Nadu a private outfit “N” louge offering 

low cost tele-solutions has worked wonders in Madurai district 

by using the local loop technology and making available fibre 

optic lines running across the district by helping private 

entrepreneurs run services including that of e-governce. (e-

printsrclis.org), (www.hindu.com) 

Lokamitra/ Smart project 

        Himachal Pradesh has initiated the lokamitra project with 

grants from NABARD to provide the general public, epically 

those living in district rural areas, for easy access to govt 

information facilities of e-governance to their door steps. 

Lokamitra “soochnalaya kendras” (information centras) have 

been step up in 25 panchayat areas run by unemployed youth. 

These kendras provide current information relating to the district 

and government information.(www.ijidt.com). 

 

Toarahat project 

        It is a project conceived by the Delhi based development 

alternatives grap. The project provides a bunch of service like 

employment mandi market, e-mail, weather, matrimonial etc. 

The high pictured interface makes it easier for a long man to use. 

 

IV. GLOBAL OVERVIEW OF THE DIGITAL DIVIDE 

        The advent of information and communication technologies 

has indeed led to technological revolution across the globes and 

it continues to change the global social and economic milieus of 

countries making use of these technologies. Now developed 

countries have become knowledge societies because of this 

technological revolution and most developing countries are also 

putting strategies in place to bridge the digital divide by 

encouraging the use of ISTs. (stevention, 1988). (Osunkunle, 

2008). It must be pointed out that digital divide exits in these 

developing and mostly espically under- developed countries as 

most people still do not have access to ICTS.  

        According to lesame (2005:3) the term digital divide refers 

to the gap between the access of individuals, households, 

organizations, countries and regions at different socio-economic 

levels of ICTS and internet usage, globally, digital divide exacts 

and this is evident in the fact that developed nations like U.S.A 

and Switzerland have significant access to ICTS while develop 

nations in Africa like mail, Ethiopia and Congo do not enjoy 

considerable access. However, the rate of access to pcs in some 

African countries like Nigeria, congo is less than 1 out of every 

100 people (bridging the digital divide in Africa, 2003, world 

Telecommunications ICTS indicates, 2004).  

 

Digital Divide, National and Global distinctions  

        The digital divide had different characteristics both 

nationally and globally. Nationally the digital divide in different 

because each country has a unique history, language, and 

population characteristics. The total population of the world is 

nearly 7 billion but the estimate of internet users is only 1 billion 

or 15%, (according to worldwide CIA world fact book, 2007). 

The US alone accounts for 20% of the users worldwide. Globally 

the factors that affect the digital divide are similar to US, with 

some exceptions. However, in a global context, race could be a 

factor, because if we compare all the people in developed 

countries that have access to ICT to all the people in develop 

country who do not have race is co- related. (A.T.lucky, 2013). 

 

Digital Divide and Information Literacy 

        Various developing countries could not utilize the full 

potentialities of their people because of literacy. Libraries must 

gear up to play an important role in imparting information 

literacy to empower information user communities. Digital 

http://www.unescap.org/
http://www.mapit.gov.in/
http://www.irec.conf.org/
http://www.iitg.ernet.in/
http://www.hindu.com/
http://www.ijidt.com/
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divide s even witnessed among professionals who are working in 

the digital environment. Beside the rapid spread of the internet 

the gap is growing wider as the technological standards grew 

even faster networks, high level machines and many soft ware 

and more capable professionals are also required. It is therefore 

important to identify that a literacy programme is designed for 

whom and what impact it has on learners. Any information 

literacy programme should be interesting keep the learner 

thinking and engaging make them realize what they have been 

missing so far and should have rippling effect on the world of 

participants. In India some efforts have been made here to bridge 

the digital divide The wireless in local loop technology 

development by IIT Chennai has providing the internet 

connectivity to 250 community that offer these services to 

700,000 people in rural India.(Gaur, 2003). The key to 

effectively building collection in the digital era is also training of 

library professional because if they learn how to make most 

effective use of technology, the latter will automatically get 

involved in their work culture. They will thus also help to bridge 

the digital divide by training the information users. (I.V.Malhan, 

2009). 

 

Digital Divide in Library and Internet 

        As popular as library computer are with patrons and 

libraries an original goal of the investment in libraries was to 

help “bridge” to computers is not enough to bridge the digital 

divide, the skills and knowledge to use information technology 

effectively are equally important. One must have the interest to 

learn so library environment meet these requirements through 

their legacy as institutions of public education and most 

important through the librarians themselves. Informal one-one 

assistance from libraries has the additional benefit of teaching 

basic computer skills in the context of the patron own search for 

information. Research in information literacy and user behavior 

has shown that technical skills are best learned when they are 

thought in a problem solving context. An uncertain library patron 

wishing to engage online resources presents an ideal training 

opportunity this is exactly where librarians are making their 

impact on the digital divide.(www.pewinternet.org), 

(www.ntia.doc.gov, 22 dec, 2003). 

 

Role of Libraries and Information centers in bridging Digital 

Divide 

        Libraries have their computers wired for the internet and 

available for public use, also the valuable human resource they 

provide libraries to help visitors find their way bring technology 

in to our communities in friendly and useful ways for workers 

who will not access to the internet in their homes or on their jobs. 

Having internet access, people can reach to public officials to 

non-profot organizations to the public which they serve having 

provide quality of the public services provide to the community. 

Libraries have now many working families need to carry out all 

this vision of access leading to community action and 

improvement. 

 

Access 

        working Libraries can now open the way to the way to the 

web by providing people with the some access to Internet 

resources that others have , so libraries are connect for the 

Internet so people have use their neighborhood library to go 

online, and gain access to their local union website or any other 

website that needs their needs. 

 

Training 

        Librarians and other library professional can help working 

people get more comfortable and skilled with using computers 

and surfing the World Wide Web. 

 

Education 

        Libraries are now provide adult education programme, as 

literacy classes and also GEN exams are an important resources 

that working people can use to get better jobs for themselves and 

their families. All these resources offer wonderful opportunities 

for union and libraries to form partnership for bridging the digital 

and information divide. Librarians can also help working people 

to get online to use the web through access for those without 

computers, training and encouragement to help them get over 

fears of using new technology. 

        The workers could also go to the library community 

technology centre to set up a free web-email account and use the 

local web site to get information on action needed from their co-

workers and community organization working together, libraries 

and working people can fulfill the promise of using new 

technology for effective communications. 

 

Academic Libraries 

        The national knowledge commission (2007) has made a 

recommendation that all academic institutions must set up an 

international repository of ETD. So the libraries should go for an 

effective resource sharing network although there are certain 

efforts taken at the regional level such as (ALIBNET, 

MALIBNET, ADINET, and PUNET) etc. Libraries should 

continuously orient their users with modern information in 

having access to information, communication and technologies 

which can ultimately results in bridging digital divide. Bridging 

the digital divide –the best academic library in India has a budget 

25%of the lowest ranked of 100 surveys in 2001 of ALA 

membership. (Dasgupta,S.K). 

 

Public Libraries 

        Most of the public libraries in India lack of proper 

infrastructure in terms of skilled manpower and technology. The 

govt should take up necessary steps for providing proper 

infrastructure and needs to strengthen the libraries in 

modernization. 

 

Digital Libraries Project 

        This aims to digitize million of rare books in the country 

and make it available to the users freely i.e keeping it as an open 

source is a step to-wards bridging digital divide. In order to 

bridge the digital divide in a larger way the govt of India in 

collaboration with the centre for advanced computing based in 

pure, which aims to bring about one million of digital books to 

the doorsteps of promote literacy. (Singh, 2007). Honey bee 

network brings together those creative and innovative farmers, 

artisans, mechanics, fishermen and women who have solved a 

problem through their own genius without any outside help 

whether from state, market or even NGO such self triggered and 

http://www.pewinternet.org/
http://www.ntia.doc.gov/


International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      389 

ISSN 2250-3153  

www.ijsrp.org 

 

developed innovative. The Muktabodha digital library project 

was begun in 1995 and the national mission for manuscript both 

are working to digitize the manuscript. Their goals are to make 

available on the World Wide Web important taxes from the 

archives. (muktalib5.org), (www.globethics.net). Digital library 

of India is an ambitious project of IISC and ministry of 

communication and information technology govt of India.Vidya 

nidhi through its digital library and E-scholarship and the 

INFLIBNET through its sodhganga are collecting all the thesis 

submitted to the Indian university and are trying to provide free 

access to the literature which is again a sincere efforts towards 

bridging the digital divide.(www.icsti.su), (deity.gov.in), 

(www.columbia.edu). 

 

Digital Divide in Libraries and Library professionals 

        In this information age, it is recognize that information is 

the core of all developmental activities where libraries have the 

key role in all collecting, storing, and disseminating the universal 

information. But libraries are not getting adequate attention and 

care while chalking out action plans for digital divide. Many 

education institutions are now conducting in-house training 

programme for their library professionals. Efforts of educational 

network and special network have an appreciable role in this 

matter many rural libraries are now here in the scene. They are 

facing with technological manpower and financial crunch. Some 

of their basic constraints are 

 Crisis in getting sufficient fund 

 Crisis in development of manpower 

 Crisis in conducting staff training programme-to 

improve working quality 

 Crisis in getting qualitative housekeeping soft ware 

 

        None availability of resources in digital form leading to lack 

of proper information services. So government and local bodies 

should give proper attention to these areas. An action plan should 

be framed for development of rural libraries. Earlier public 

libraries were providing government information leaflets and 

other documents. But when the emphasis shifted from print to 

digital information libraries espically public libraries are facing 

many barriers to change their environment appropriately by 

digital information storage retrieval and dissemination. This has 

created a digital divide among libraries and library professionals 

working in different organizational setup as the public libraries 

are having the closest links with rural community. 

 

Rural Libraries and Community information Centre 

        Rural libraries are the grass root nets of public library 

system and nearest link with the rural community. But 

government and other agencies working for digital divide do not 

give proper important to rural libraries even though one rural 

library from every panchayat is selected for implementing 

information Kerala mission to act as community centre. It will 

not be effective if rural librarians are not trained in the 

management of digital information access and preservation, 

especially in exploring the possibilities of internet and give IT 

enabled services for rural community by giving proper training in 

digital rural library care takers they can be converted as good 

managers of CIC and help in the building contexts. The library in 

a particular locality may become a clearly house for content 

information on community organizations, services, etc. It may 

provide specialized services both inside and outside the library 

building such as job information for a community with high 

unemployment. The library may create local directories maintain 

files of service agencies. (Abraham.L.T, 2008) 

 

Barrier of Digital Divide in Indian Scenario 

 

Low Literacy Rate 

        As per 2001 population census of India the literacy rate of 

India has shown as improvement at 65.38%. It shows male 

literacy rate 75.66%and female literacy is 54.28%. Kerala with 

90.86% is the top literacy rate in India. When literacy rate in 

urban and rural areas there is a difference in the literacy rate 

which in turn creates a hurdle for digital divide. 

 

Education System 

        One of the biggest challenges which face Indian education 

is the number of dropouts at the undergraduate 

level.(yajnik,2005). In order to overcome the digital divide it is 

necessary that the information technology aspect should be 

introduced to the students right from their school level and the 

need for the same is been identified by the Indian govt recently. 

The govt has introduced the IT in the syllabus right from 1
st
 

standards so that the students will come to know various 

strategies of searching the Internet. (Bansode, S.Y, 2008). 

 

Language 

        The 1991 census had 10,400 raw returns and they were 

rationalized in to 1576 mother tongues. They are further 

rationalized in to 216 mother tongues and grouped under 114 

languages (malikarjun,B 2004). For Indians who speak no 

English the barriers to the information age are inseparable. Thus 

in practice unless Indian know English which most Indian do not, 

no matter how be computer use and internet access are 

effectively. 

 

Problems of Digital Divide 

        In this modern world marked by a growing need for 

information skills at all levels, including School University, 

workplace and ordinary life, similarly, there is an increase in 

outcries to bridge the digital divide. So the digital divide 

concerns much more information to increase the spectrum of 

skills we address, from an information retrieval skills, knowledge 

of seeking behavior and teaching on one hand, we therefore have 

an ICT environment and out cries for information skills concerns 

for description of the digital divide concerns the difference 

between those who have access to information (the have’s) and 

those who do not have access to information (have nots). It is 

generally assumed that such diversity might impact on their 

ability to function in the changing environment and to proper. At 

university level it has been found that even if students are offered 

access to ICT and the opportunity to build computer and 

information literacy skills, that stills seems to be a divide when 

putting these skills to use.(Behera,j.k, p.139). 

 

Challenges of Digital divide 

        The challenge of libraries with respects of digital divide is 

to pro-active in bridging the digital divide paradigm and justify 

http://www.globethics.net/
http://www.icsti.su/
http://www.columbia.edu/
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the role of library and information society. But in reality the 

challenge of digital divide specifically interest the vision and the 

very existence of libraries- more over libraries have already been 

digital divide problem and issues .Secondly –when policy 

decisions are drafted relating to information library professionals 

should also be part of the committee to reflect the options of the 

library community. (How ever the present committee consists of 

technocrats do not properly see the value of libraries and 

therefore missing the mark). 

        In these circumstances the library professionals should 

quickly position themselves to provide the needed inputs to the 

policy makers. At the least they should be positioned in such way 

that they can convince the policy makers. (Tharayil, A.J, 2003). 

 

Bridging the Digital Divide 

        There is nonetheless compelling reason why it is necessary 

to greating increase public access to ICT become an enormous 

engaging the development. It contributed 50%of total generation 

in U.S productiving in second having the 1990s (Bridges, 2001). 

In short afford doubt access to information in fracture and the 

effective use of the gained knowledge is key factors for 

economic sustainability and improved social conditions. (Www. 

Techknowlogia.org). 

        The Digital divide is based on insufficient policy regimes, 

inefficiency in the provision of telecommunication network and 

service lack of locality created content and uneven ability to 

derive economic and social benefits from information intensive 

activities. To reduce the “digital divide” requires a systems 

approach broadly attacking all these issues. (wolft.L, 2002).    

 

V. CONCLUSION 

        In the 1990s government and organization the world became 

concerned about unequal access to new technologies, whether 

among individuals or nations, labeling this unequal access a 

digital divide helped draw attention to the issue. In that sense 

there is not one Digital divide but many, and diverse efforts on 

many fronts are needed to overcome them. (warschauer.M, 

2010). The digital divides is persistent and still with us but public 

library are making difference. The strong positive response from 

both patrons and librarians combined with the clear important of 

technology literacy in to-days world, justifies continued 

investment and support in public access computer and library in 

fracture necessary to support then. If we are really enthusiastic to 

serve in the digital information revolution, there is no full stop to 

serve opportunities if we do not want to effectively serve, the 

service will not stop. We needed to develop models of 

collaboration among researchers, social scientists, librarian’s 

technologists etc. So that local requirements are met in a 

technology innovation. Mean while library professional needed 

to come out from their shell to drive need to come out from their 

shell to divide the rural library development with a high spirit 

and enthusiasm. Since India’s heart lies in its villages, rural 

library can plays a much needed role not only in bridging digital 

divide but also in building a well informed and literate society. 
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    Abstract- There is a rapid growth on Information Technology through e-Government concept and the usage of mobile phone is also 

increasing day by day. The majority of SMS writers in Sri Lanka transliterate messages because of language barriers, which create 

various communication problems and ambiguity of messages. Computing in Sinhala language is an emerging trend in Sri Lanka. This 

research is an attempt to predict Sinhala sentences in mobile short messages. This is a timely necessity in Sri Lanka. 

The main advantage of the research is developing an effective algorithm for reducing the typing effort, saving time and avoiding 

language ambiguity. The approach is not based on dictionary but by identifying a user’s writing patterns through several dimensions 

such as time, trend and social user groups. The mobile application predicts words through an identified language model and tests the 

system in a given testing corpus through the emulator. The main deliverables of this research are a language model for Sinhala Short 

Messages, an efficient and optimized algorithm to predict words in sentences, and a testable emulator. The algorithm is created based 

on Genetic Algorithm considering time series and user categories. The proposed algorithm has been tested with the existing system 

(without predicting feature) based on three measurements such as performance, accuracy and efficiency. This system is personalized; 

hence the capacity to applying algorithm to other users’ data was validated by installing and testing application with two other 

personalized message suits.  

 

 

    Index Terms- Sinhala SMS, Genetic Algorithm, Sentence Prediction, Mobile Intelligence 

 

I. INTRODUCTION 

The mobile phones have been used in Sri Lanka for over two decades. Currently most mobile phones and applications in Sri Lanka 

work only in English although only 3-5% of Sri Lankan population literate in English while 91.4% literate in National language in 

1999 according to ICT profile [8]. Throughout this period, the Sinhala language computing has also evolved gradually. However, 

compared with other Asian countries, the use of Sinhala language in ICT is at the basic level due to attitude and small Sinhalese 

market [4]. Nowadays people try to compute in mother tongue and most of the new mobile phones support Sinhala. As an initiative to 

computing in Sinhala, SLS 1134 Unicode standard and character set were developed by Information and Communication Technology 

Agency (ICTA) of Sri Lanka. 

 

Text messaging or texting refers to the exchange of brief written messages between fixed line phone or mobile phone and fixed or 

portable devices over a network. Text messaging terminology is changing from region to region. It may simply be referred to as a text 

in European countries where it is called as SMS in Asian countries. The Sri Lanka mobile market, as a competitive growing market, 

841 Sri Lankans own a mobile phone out of each 1000 Sri Lankans [2]. Unlike adults most young people (age between 19 -24 years) 

use to writing text messages. One limitation of text message is the maximum number of letters per message. As a result most SMS 

writers have developed their own abbreviations. Hence the language becomes unstructured and colloquial. The other limitation is 

higher consumption of battery power for texting. Hence an effective algorithm for predicting and suggesting words by reducing typing 

time and number of keystrokes per word is required. 

 

This research is an attempt to develop an efficient algorithm for mobile phone applications to predict Sinhala sentences in SMS. 

Genetic Algorithm (GA) has been used because it is a natural algorithm and has fewer computations which overcome several 

constraints such as less memory, limited processing power, battery power and screen size in mobile phones. 

 

II. RELATED WORK 

Sinhala is an Indo-Aryan language, spoken in Sri Lanka by about 13 million people, and also known as Sinhalese or Singhalese [9]. 

The standard character set of Sinhala language includes 56 characters in a number of categories such as consonants, vowels and semi-

consonants.  

 

Independent Vowels [18] 

අආඇඈඉඊඋඌඍඎඏඐඑඒඓඔඕඖ 
Dependent Vowels [22] 
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◌ා  ◌ා  ◌ා  ◌ ා  ◌ ා  ◌ ා  ◌ ා  ◌ා  ◌ා  ◌ා  ◌ා ො◌ ො◌ො ෛා◌ ො◌ො ො◌ො ො◌ො  
Sinhala Consonants [47] 

කඛගඝඞඟචඡජඣඤඥඦටඨඩඪණඬතථදධනඳපඵබභමඹයරලවශෂසහළෆ 
 

Sinhala, as a language is different for speaking and writing. Most people who write Sinhala SMS words use colloquial sentences 

rather than grammatically correct sentences. The Sinhala Unicode encoding [9] is a major milestone of Sinhala language computing. 

 

There are many literature reviews on natural language processing (NLP) for computers but there are less literature reviews on NLP 

for mobile phone domain. The literature reviews on NLP are divided into two categories as word prediction and sentence prediction. 

This research is mainly focused on sentence prediction rather than word prediction because meaning of sentences should generate by a 

series of individual words.  

 

For the prediction of sentences there are several methods such as Neural Networking, Knowledge Base Systems (KBS), Genetic 

Algorithm (GA), Statistical Inference (SI) and Markov Transition Processes.  It is important to identify a feasible and efficient 

algorithm to implement a solution for mobile phones. 

A. T9 Technology [3] 

The algorithm in the T9 technology is an optimized and compressed algorithm which compresses 1 byte per word. The main 

drawback of the above algorithm is that it over-generates words which are sometimes visible to the user as 'junk words' and the 

database size (30 -100 kb) is high. 

A comparison of the potential algorithms for the research is shown in Table I: 

Table  I: Comparison of Available Methods 

Method of 

prediction 

GA[1] Neural 

Network [5] 

SI[7] KBS 

Memory 

Usage 

Less Less Very 

High  

Less 

Ease of 

implementation 

Easy,   

natural 

Difficult, 

need to 

develop 

network 

Easy   Time 

consum

ing 

number of 

calculation 

Less High, 

complex 

formulae 

Less  Less 

Dependence 

on data  

Low, 

predictiv

e method 

Low Very 

high  

Low 

 

The Genetic Algorithm was selected for the research as the base algorithm considering low memory consumption and ease of 

implementation. 

 

III. METHODOLOGY 

 

 Mobile phones are used to communicate with each other where the speed and convenience are valued.  Since mobile phones are 

used by almost every person regardless of his or her language proficiency, it is important to develop the capability for text messaging 

in the local language.  Sinhala is a well-structured and complex language. So assigning each character to the nine keys is difficult and 

writing messages using nine keys which are used for several letters is also cumbersome. A sentence prediction algorithm is to be 

developed for successfully overcoming these limitations and weaknesses.  

 

Developing a strong language model is difficult because the SMS writers do not follow language rules. It is also difficult to develop 

a fixed vocabulary because the terms in SMS dynamically change from time to time and from person to person. The main challenges 

of predicting words can be demonstrated as in the following example: 
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Based on literature review and the comparison of Table 1, a hybrid model (Figure 1) is using both statistical inference and natural 

language processing.  

 
Figure 1: Methodology used in the Research 

 

A. Language Model Observed 

Initially, in a user study their SMS writing patterns, terminology and key attributes of SMS were identified. SMS messages were 

collected for a six month period from 30 Users in 5 categories. Two main attributes of SMS messages were found as Receiver 

Categories and Time Series. There are sub attributes such as Venue and Purpose but those attributes are interrelated with the former 

main attributes and they are reflected in main attributes themselves. Each message has a referring time, although some messages have 

particular referring time. 

E.g. In April, Most SMS has New Year (Aurudu) Greetings. 

Based on the importance of time period user can configure the minimum time unit as month, year, week, day etc. This research is 

based on periods of one month. Receiver category also should be configured based on user where a pattern can be seen in it.  Set 

Diagram for user category and for time wise is developed. 

B. Gram Model 

An n-gram model is a type of probabilistic model for predicting the next item in such a sequence. N-gram models are used in various 

areas of statistical natural processing and genetic sequence analysis. The Markov assumption is applied in n-gram model as a base. 

The suitable n-gram selection is tested with training corpus for the sentence as Table 2. 

Table II: Results of n-Gram model Test 
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Gram Length of 

the list 

(excluding 

first letter) 

Length of 

the list 

(including 

first letter) 

Number 

of 

absences 

Percentage 

1 114 114 4 80% 

2 6 15 14 84.375% 

3 6 15 16 85.185% 

4 6 15 32 71.42% 

 

When we consider the four combinations in Table II, the following observations can be made. 

 

1.  Length of the list (excluding first letter in sentence) decrease and become constant at 6 

 

2. First letter of a sentence prediction is unreliable in all combinations. 

 

3. The number of absences of correct prediction is rapidly increasing when the number of letters is increasing. 

 

4.  The probability of predictions between first four suggestions in the list increases up to a certain point and then rapidly decreases. 

It is important to identify the relationship between auto- generated suggestions and the target words of sentences. Hence the 

Regression analysis was done.  Since Multiple R (co-efficient of correlation) is 0.667944, there is a positive relationship between 

absence of suggestions and appearance of target output in the four suggestion of the list. The point where absence of prediction is 

minimizing and the appearance of target word in the list is increasing is well suited with 3-Gram model. 3-Gram model is applied for 

the research. 

 

C. Develop the Initial Database 

The memory is one critical factor to develop the conceptual model for the mobile phone. Indexing and relational database mechanisms 

have been used to optimize the memory usage and reduce data redundancy. Record Management System (RMS) is both an 

implementation and API for persistent storage on Java ME devices.  Data is stored and must be retrieved from the Record Store using 

a Byte array. 

 

IV. GET PEER REVIEWED 

    Here comes the most crucial step for your researc 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Table Structure 

 

D.  Feasibility of Genetic Algorithm [6] 
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Tournament selection is more suitable for mobile phone in efficiency. Boltzmann Selection is highly applied in dynamic environment 

but the word predictor is not dynamic. Steady State Selection is not applicable because it lost some parent genes. In a SMS predictor 

the same word can be repeated, so Steady State Selection is not applicable. Hence Roulette-wheel selection is applied. 

 

E. Algorithm Development 

1. Crossovering Mechanism 

 

Venn diagrams which are based on two types of attributes in SMS writing were found. The intersection between the sets among 

categories, among time series and among both categories and time series can be seen. So it gets two- dimensional and the intersection 

between different sets will be the crossovering. 

 

 
 

E.g.:- A = {Category 1 - Boarding friends} 

 B = {Category 2 - University friends} 

 
 

  gets the mutual behavior between friends who are in boarding as well as university. In this research, we can find 

crossovering between three ways such as among receiver’s categories, among time series and between receiver’s categories and time 

series. 

 

2. Mutation Mechanism  

 

Mutation mechanism is mitigating the records by giving choice to delete as in normal process. However, system will 

automatically find the least keyword containing record and suggest removing the record to release memory. 

 

3. Weighting Mechanism 

 

The records are weighted according to the appearance of keyword on time series and categories. The basic algorithm in pseudo 

code is as follows: 

 

If(User is in contact){ 

 Find category 

 If(more than one category){ 

        Selection Set = union of categories 

 }else if( only one category){ 

       Selection Set = intersection of category 

 } 

}else{ 

 Selection Set = All records 

} 

 

  If(Selection set is not empty){ 

     Next letter/word = get Most Highest ranked word 

  } 

 

IV. IMPELEMENTATION 

Intersection between 

two categories 
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The mobile application containing two parts; config and message writing is a predictive application by weighting the keywords 

and applying genetic Algorithm. In the config part of application, the language model and other configuration are configured 

necessary to run the application. Keywords can be modified according to time and category. The SMS writing part is basically for 

writing message in Sinhala and predicting next words. The application is developed by extending a GameCanvas class. So all the 

letters are images which is assigned unique Unicode value. Screen shots of word prediction are as  Figure 3.  

 

 
Figure 3: SMS Writer 

 

V. EVALUATION 

 

The new system will be compared with existing system using developed test corpus. Both of the application are developed using 

the same algorithm but for two different users message suites. The correctness and applicability of algorithm to different users is 

tested by conducting F Test as follows. 

 

Where;  

 
2

A
is the variance of person A 

2

Y is the variance of person B 

The significance level is 0.05 

 

Since P value (0.187743616) in time wise is higher than significance level, we do not reject null hypothesis under the 0.05 

significance level. So time wise the algorithm has given the same output for both persons. 

 

Since P value (0.084329096) in key stroke wise is higher than significance level, we do not reject null hypothesis under the 0.05 

significance level. So key strokes wise the algorithm has given the same output for both persons. 

 

VI. CONCLUSION AND FUTURE WORKS 

 

In the evaluation phase, the following results are identified in proposed system. 

 

 

 

Table III: Results of Proposed System 

Measurement Person A Person B 

The time necessary to 

generate each word  

10.86 s 13.7 s 

The number of keystrokes 

per a word  

8.38 12.5 

The percentage of tallying 

expected result and auto-

62.33% 61.29% 

22

1

22

0

:

:

YA

YA

H

H
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generated corpus 

 

 

The time necessary to generate each word in non-predictive existing system = 24.19 s 

The number of keystrokes per word in non-predictive existing system = 15.45 s 

 

We can conclude that the developed application has reduced typing time compared with the non-predictive existing system while 

the algorithm is worked for different individuals without significance difference in performance. Considering the accuracy and 

performance of the application, the users can experience reliable, accurate and convenient mechanism for typing SMS messages. The 

developed algorithm could be an effective algorithm to achieve the goals and objectives of the research. 

 

Some of research areas as to extend to this research are interoperability of the algorithm in various types of mobile phones and 

identifying other attributes and terminology of Sinhala language model. Since the application development for mobile phones is 

emerging, it is expected that this research will be useful for future research and development activities on mobile application 

development and natural language. 
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Abstract- A number of benzothiazole-2-ylsulfanyl derivatives 2-

(1,3-Benzothiazol-2-ylsulfanyl)alkanoylhydrazide (IA – IG) and 

5-[1-(1,3-Benzothiazol-2-ylsulfanyl)alkyl]-1,3,4-thiadiazole-2-

(3H) thione (IIA-IIG) have been synthesised from (1,3-

Benzothiazol-2-ylsulfanyl)acetic acid. These compounds were 

synthesied and characterized from their F.T.I.R, and H-NMR 

spectral studies. The compound (IIA to IIG) were screened for 

antibacterial activity and antifungal properties. The compound 

2A-2G showed appreciable antifungal and antibacterial activity. 

 

Index Terms- Benzothiazole derivatives, synthesis, Microbial 

activity. 

 

I. INTRODUCTION 

he benzimidazole and benzothaizole derivatives are most 

promising molecules for pharmacological point of view
1,2

. A 

large number of benzothiazole and benzimidazole derivatives are 

used as potential drugs in treatment of various diseases
3-5

. A 

considerable number of benzothiazole and benzimidazole 

derivatives are used as antidiabatic
6
, antihistaminic

7
, analgesic

8
, 

antiviral
9
, Chemotherapeutic

10
, antifungal

11
, antiparasitic

12
, 

antiulcer
13

, antiHIV
14

, anticancer
15

 and antibiotic
16

 substances. 

 

II. RESULT AND DISCUSSION 

         2-Mercaptobenzothiazole(BtH) reacts with potassium salt 

of 2-Chloroacetic acid or related -chloroalkanoic acid in 

presence of K2CO3 to yield 2-(1,3-benzithiozol-2-

ylsulfanyl)alkanoic acid (as shown in Scheme-I). The alkanoic 

acid derivatives are converted to its ethyl ester with dry ethanol 

in presence of catalytic amount of conc. H2SO4. The ester on 

refluxing with 98% hydrazine gave 2-(1,3-benzothiazol-2-

ylsulfanyl)alkanoylhydrazide(IA to IG). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scheme-I 

T  
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S

N

SH
K2CO3

S

N

SK

S

N

S

CH C

OH

O

R

1,3-benzothiazole-2-thiol

(BtH)

Potassium 1,3-benzo

thiazole-2-thiolate

CH C

R

Cl OK

O

+

2-Chloroalkanoic acid

Reflux

H+

2-(1,3-benzothiazol-2-ylsulfanyl)alkanoic acid

C2H5OH

Conc.

H2SO4

S

N

S

CH C

OC2H5

O

R

ethyl 2-(1,3-benzothiazol-2-ylsulfanyl)

alkanoate

NH2-NH2.H2O

98%

Refluxed

S

N

S

CH C

NHNH2

O

R

2-(1,3-benzothiazol-2-ylsulfanyl)alkanehydrazide

(1A to 1G)
 

 

         The group R taken for IA to IG are  

IA = H, IB = -CH3, IC = -CH2-CH3, ID = -CH2-CH2-CH3, IE = -

CH2-CH(CH3)2, IF = -CH2(CH2)2-CH3 and IG = -CH2-C6H5 

The alkanoylhydrazide (IA to IG) were prepared crystallised, 

analysed and these were used to synthesised the thiadiazole 

derivative (2A to 2G). The interaction of alkanoyl hydrazide (IA 

to IG) with CS2 in pyridine on refluxing gave thiadiazole 

derivatives 2A-2G (BTATDT) according to Scheme-2 
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S

N

S

CH C

NHNH2

O

R

2-(1,3-benzothiazol-2-ylsulfanyl)

alkanehydrazide

+     CS
2

Py
S

N

S

CH C

NH

O

R

NH

C

S

SH

N
N

N

S

S

CH C

S
C

SH
R

5-[1-(1,3-benzothiazol-2-ylsulfanyl)alkyl]

-1,3,4-thiadiazole-2-thiol

Py

HCl

N
NH

N

S

S

CH C

S
C

S
R

5-[1-(1,3-benzothiazol-2-ylsulfanyl)alkyl]

-1,3,4-thiadiazole-2(3H)-thione

(2A - 2G)

[BTATh]

N
NH

N

S

S

CH C

O
C

S
R

5-[1-(1,3-benzothiazol-2-ylsulfanyl)alkyl]

-1,3,4-oxadiazole-2(3H)-thione

[BTAOT]

 
 

         The products BTATh are major product while oxadiazole 

(BTAOT) were obtained in small fraction in impure form are not 

being reported. 

 

EXPERIMENTAL 

         The organic chemical used were obtained from BDH, E 

Merck, Fluka (Germany), Sigma Aldrich, Loba chem. And Sd 

fine chemicals. The solvents used were extrapure chemical. The 

meeting points of compounds were determined by open capillary 

tube and are uncorrected. The 
1
HNMR and 

13
CNMR spectral of 

compounds were recorded at C.D.R.I Lucknow and FTIR spectra 

spectra at IIT Patna. The microbial tests were performed at 

Biotechnology, Department of Science College, Patna. 

         Elemental analysis of compounds were obtained from BIT 

Mesra, Ranchi (Vario EL CHNS analyser) Mass and Electronic 

absorption spectra were recorded at IIT Patna. 

 

Preparation of compounds: 

         The compound 5-[1-(1,3-benzothiazol-2-ylsulfanyl)alkyl]-

1,3,4-thiadiazole-2-(3H)-thione (2A-2G) were prepared from 2-

mercaptobenzothiazole, -Chloroalkanoic acid, hydrazine and 

carbon disulphide in three steps as out lined in Scheme-I. 

 

 

Step I, II 
         Preparation of 2-[1,3-benzothiazol-2-

ylsulfanyl]alkanoylhydrazide (IA-IG) from 2-Mercapto1,3-

benzothiazole. 

 

Step III 

         Preparation of 5-[1-(1,3-Benzothiazol-2-ylsulfanyl)alkyl]-

1,3,4-thiadiazol-2-(3H)-thione from IA to IG. 

 

Procedure of preparation of IA to IG. 

         These compounds were synthesised by common procedure 

from 1,3-Benzothiazol-2-ylthiol. 

 

Step-I 

         About 0.1 mole 2-mercaptobenzothiazol was taken in 50 ml 

aqueous ethanol and treated with 6 gram K2CO3 (0.05 moles). 

The resulting solution was heated on a steam bath with 0.1 mole 

of potassium salt of chloroacetic acid dissolved in 20 ml aqueous 

ethanol for two to three hours and left over night. The cold 

solution was neutralised with dilute hydrochloric acid and free 2-

(1,3-benzothiazol-2-ylsulfanyl)acetic acid separated was filtered 

and dried in desiccator. (Yeild 96-97%). 
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Step-II 

         The prepared acid (0.05 mol) was dissolved in 30 ml dry 

ethanol and treated with 0.5-1 ml conc H2SO4 and refluxed on 

water bath for 3 to 4 hours and excess of ethanol was removed by 

distillation. The ester formed was treated with 20 ml hydrazine 

hydrate (98%) heated on steam bath at 60- 70
0
C for 4-5 hours 

and left overnight. The resulting product was suspended in 30-40 

ml water to remove soluble hydrazine sulphate. The water 

insoluble 2-(1,3-benzothiazol-2-ylsulfanyl)alkanoylhydrazide 

was filtered and recrystallised with hot ethanol. The M.P and 

analytical results of compound IA to IG are given in Table-I 

 Synthesis of 5-[1-(1,3-benzothiazol-2-ylsulfanyl)alkyl]-1,3,4-

thiadiazole (2A to 2B) 

 

         These compounds were prepared by same common 

procedure. 

Procedure: 

         About 0.02 mole of 2-(1,3-benzothiazol-2-

ylsulfanyl)alkanoylhydrazide was taken in 20 ml distilled 

pyridine and treated with 2.5 ml carbon disulphide and resulting 

mixture was refluxed on steam bath for 3-4 hours till evolution of 

H2S ceased. The excess of pyridine was distilled at reduced 

pressure when yellow viscus mass was left. The product was 

dissolved in hot ethanol and insoluble portion probably impure 

oxadiazole derivative was rejected. The solution on cooling gave 

crystalline precipitate of pyridinium salt of 5-[1-(1,3-

benzothaizol-2-ylsulfanyl)alkyl]-1,3,4-Thiadiazole were 

obtained. The product was suspended in hot water and 

neutralised with dilute HCl to liberate free 1,3,4-Thiadiazole 

derivatives 2A -2G. The yield was 70-75%. The product was 

recrystallised with hot ethanol tetrahydrofuran mixture. 

 

The products were analysed and results of C,H,N,S analysis 

reported in Table-I 

 

Table-1 

Elemental analysis of compound 1A-1G and 2A – 2G 

 

 % Elemental analysis- Found (Calculated) 

Comps-M.P
0
C 

(Formula) 

C H N S 

1A- 269 

(C9H9N3S2O) 

45.36 (45.18) 3.61 (3.76) 17.36 (17.57) 26.41 (26.77) 

1B- 262 

(C10H11N3S2O) 

47.31 (47.43) 4.31 (4.35) 16.40 (16.60) 25.11 (25.29) 

1C-259 

(C11H11N3S2O) 

49.13 (49.43) 4.53 (4.86) 15.61 (15.73) 23.61 (23.97) 

1D- 263 

(C12H15N3S2O) 

51.10 (51.24) 5.11 (5.33) 14.71 (14.94) 22.11 (22.27) 

1E-267 

(C12H15N3S2O) 

51.34 (51.24) 5.31 (5.33) 14.78 (14.94) 22.41(22.27) 

1F-269 

(C13H17N3S2O) 

52.28(52.88) 5.61(5.76) 14.10(14.23) 21.41(21.69) 

1G-284 

(C16H15N3S2O) 

58.11 (58.36) 4.41(4.55) 12.71(12.76) 19.16(19.45) 

2A-281 

(C10H7N3S4) 

40.61 (40.40) 2.46 (2.35) 14.36(14.4) 43.01(43.09) 

2B-278 

(C11H9N3S4) 

42.32 (42.44) 2.96(2.89) 13.69 (13.50) 41.23 (41.15) 

2C-273 

(C12H11N3S4) 

44.16 (44.30) 3.28 (3.38) 12.93 (12.92) 39.18 (39.38) 

2D-275 

(C13H13N3S4)? 

45.84 (46.01) 3.93 (3.83) 12.56 (12.38) 37.69(37.75) 

2E-269 

(C13H13N3S4)? 

45.78 (46.01) 4.01(3.83) 12.41(12.38) 37.57 (37.75) 

2F-280 

(C14H15N3S4) 

47.41(47.59) 4.12(4.24) 11.73(11.89) 36.01(36.26) 

2G-294 

(C17H13N3S4) 

52.41(52.71) 3.51(3.36) 10.78(10.85) 32.90(33.07) 

 

Table-4 

  
1
HNMR results of IA – IG and 2A -2G 

1
HNMR Spectra for some hydrazide A-G and finally isolated 

mixed benzothiazole-2-ylsulfanylmethyl substituted 1,3,4-

thiadizole-2-(3H)-thiones were recorded in DMSO or CDCl3. 

The 
1
HNMR signals of compounds recorded are tabulated in 

Table-4. 
13

CNMR spectra of few samples were recorded at 

CDRI Lucknow to support the structure of thiadiazole 

derivatives. 
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         The 
1
HNMR spectrum of 2-(1,3-benzothiazol-2-

ylsulfanyl)ethanoic acid hydrazide (I-A). 

shows (-S-CH2-CO) proton signal as singlet at  = 4.215 ppm 

and phenyl ring 

S

N

S

CH2 C

NHNH2

O

2-(1,3-benzothiazol-2-ylsulfanyl)acetohydrazide

(IA)
 

proton signals between  = 7.346-7.874 ppm as multiplet. The 

NH and NH2 proton signals were observed at  = 8.001 and 

8.027 ppm. The 
1
HNMR proton signal are consistent with 

structure of hydrazide I-A. The 
1
HNMR spectrum of 

sulfanylpropanoylhydrazide (I-B) shows –CH3 proton signals as 

double at 2.165 and 2.195 ppm and (S-CH-CO) proton signals as 

quarterate at 4.125-4.179 ppm with J value 18 Hz. The phenyl 

ring (CH) signals were obtained as multiplete  = 7.384-7.804 

ppm and NH as well as NH2 proton band at 8.121-8.189 ppm. 
1
HNMR signal of phenylethanoic acid derivative hydrazide I-G 

shows (S-CH-CO) proton signal at 4.282 ppm as singlet and 

phenyl as well as benzothiazole phenyl ring (CH) proton band as 

multiplete between  = 7.046 and 7.874 ppm.  

         I-A, 2-(1,3-Benzothiazol-2-ylsulfanyl)ethanolylhydrazide 

(C9H9N3S2O) (S-CH2-CO) proton signal, singlet  = 4.215 ppm, 

phenyl ring (C—H) proton band multiplet  = 7.346 -7.874 ppm. 

NH2 and NH proton bands  = 8.001 and 8.027 ppm. 

         IB, 2-(1,3-benzothiazol-2-ylsulfanyl)propanoylhydrazide 

(C10H11N3S2O), (S-CH(CH3)-CO) group CH3 proton signals as 

double  = 1.795 & 1.803. J value 8 Hz and (S-CH-CO) proton 

signals as quartrate  = 4.173 – 7.195 ppm. The phenyl ring 

proton signals as multiplet  = 7.287-7.875 ppm. The –NH2 and 

NH proton signals at  = 8.125 and  = 8.186 ppm. 

         1C, 2-(1,3-benzothaizol-2-ylsulfanyl)butanoylhydrazide 

(C11H13N3S2O), (S-CH(Et)-CO) group       –CH2-CH3 proton 

signals as multiplet  = 1.735-1.815 ppm, and (S-CH-CO) proton 

as triplet  = 4.215-4.224 ppm. The phenyl ring (CH) band  = 

7.268-7.728 ppm as multiplet for 4 proton. The –NH2 and NH 

proton band at  = 8.176 and 8.248 ppm as broad band. 

 

IR Spectra 

         The spectrum of IA shows NH2 and NH streches at 3310, 

3245 and 3175 cm
1

. The CO band of IA was observed as 

strong band at 1672 cm
1

. A medium band at 1625 cm
1

 is 

attributed to -NH2 deformation vibration and strong band at 1595 

cm
1

 as ring (C=N) stretch. The NH of hydrazide was assigned 

to a IR band at 1508 cm
1

. The prominent i.r bands of 2-(1,3-

benzothiazol-2-ylsulfanyl)alkanoyl hydrazide are given in Table 

C. The occurrence of (CO) band between 1670-1685 and NH2 

and NH stretches between 3342-3140 cm1 as well as 

benzothiazole ring (C=N) stretch between 1590-1602 cm
1

 are 

consistent with assigned structure of 1-A to 1G. The i.r spectra of 

5-[1-(1,3-benzothiazol-2-ylsulfanyl)methyl]-1,3,4-thiadiazole-2-

(3H)-thione in KBr disc show the absence of (CO) stretche near 

1670-1685 cm
1

 supporting the cyclization of alkanoyl hydrazide 

(-CO-) group. The ring (N-H) stretch was observed as medium 

band at 3310-3240 cm
1

 and alkyl CH stretching frequency was 

observed medium band at 2860-2960 cm
1

. The ring (C=N) was 

observed at 1605-1593 cm
1

 and thione (C=S) vibration 

between 1306-1330 cm
1

.  The ring (C-S-C) stretch was assigned 

to a medium band at 698-712 cm
1

. The promiment i.r bands of 

compound 2A to 2G are recorded in Table-D. The i.r spectral 

bands of (C=N), (C=S), (C—S—C) and ring (N-H) vibration 

are consistent with thione structure of compound 2A-2G. 

 

 

Table-2 

Diagnostic IR bands of compoud 1A to 1G in cm
1

 

 

Compo

und 

NH2 & NH 

stretches 

CH2, CH- stretch (CO) (NH2) (CN) (NH) (CSC) 

1A 3310, 3245, 3145 3045, 2940 1672 1625 1595 1508 726 

1B 3315, 3240 3052, 2945, 2840 1670 1622 1596 1512 715 

1C 3318, 3215, 3142 3096, 2942, 2865 1678 1626 1590 1501 721 

1D 3341, 3248, 3147 3055, 2945, 2862 1676 1620 1592 1506 728 

1E 3301, 3218, 3116 3042, 2940, 2861 1682 1626 1594 1512 725 

1F 3342, 3218, 3140 3060, 2928, 2865 1674 1623 1597 1501 706 

1G 3301, 3205, 3162 3045, 2922, 2842 1685 1618 1602 1506 723 

 

Table-3 

Prominent IR bands of compound 2A – 2G 

Compound (NH) + (C-

H) 

(CH2) (C=N) (C=S) (NH) (C-S-C) 

2A 3284, 2928 2840 1604 1322 1482 705 

2B 3302, 2920 2862 1601 1318 1484 712 
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2C 3240, 2942 2862 1595 1312 1495 707 

2D 3215, 2941 2855 1593 1321 1491 698 

2E 3302, 2925 2861 1601 1328 1501 710 

2F 3295, 2960 2847 1596 1306 1505 705 

2G 2309, 3010 2910 1604 1330 1501 707 
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Abstract- This study sought to determine the guidance and 

counselling services which Social Science students in one 

Government-owned university in Zimbabwe had received in high 

school and the guidance and counselling services that they 

desired upon entry into university. Variations in services 

received in high school and those desired at university were by 

school type of the respondents.  More specifically, the study 

determined type of previous high school and provision of 

guidance and counselling programmes and attempted to assess if 

there were variations in guidance needs at university by previous 

school type. A survey research design was used. A self-

administered questionnaire with mostly closed questions was 

given to first year students at the end of their second month at 

university. A sample size of 90 (M = 41; F = 49) volunteered, 

through informed consent, to participate in the study. Data were 

analysed using a t-test for independent samples, chi-square and 

bar graphs. Results showed existence of guidance and 

counselling in all former school types with mission, government 

and private schools having in-class lessons and services well 

known to their students. There is no significant difference 

between male and female students (t = -1.18; df =88; α = 0.05) 

but females indicated more favourable responses than males. 

Former school type and existence of programme (chi-square = 

6.1; df = 6; α = 0.05) and type of school and curriculum areas 

(chi-square = 3.31; df = 6; α = 0.05) were independent. At 

university most students from former government, mission and 

private schools preferred guidance on learning in large classes, 

adjustment difficulties, career and large workloads while those 

from rural schools mostly preferred personal/social counselling. 

 

Index Terms- Guidance; counselling; school type; programme. 

 

I. INTRODUCTION 

uidance which subsumes counselling (Mapfumo, 2001; 

Milner, 1974; Tolbert, 1978) involves help given to 

someone to enable that person to decide where they want to go 

and how, and what they want to do and how. Guidance assists the 

individual to craft personally meaningful solutions to the 

person’s life (Dogar, Azeem, Majoka, Mehmood & Latif, 2011). 

Okobiah & Okorududu (2004) cited by Mapfumo & Nkoma 

(2013) reflect that Guidance in schools is made up of 

programmes of activities that provide a gateway out of the 

problems increasingly present in this time of complex scientific, 

social, economic and technological development with a view to 

helping students better understand themselves, their problems, 

their school environment and their world so as to develop 

adequate capacity for making wise choices and decisions in  their 

lives (UNESCO, 2004; UNESCO, 2000). 

         Guidance is part and parcel of the total education process, 

offered ideally by competent and trained guidance-counsellors 

with a view to enabling students to understand their own 

characteristics and potentialities and to relate more satisfactorily 

to social requirements and opportunities in accord with extant 

social and moral values (Hamrin & Erickson, 1939). Although 

Guidance and Counselling are often used interchangeably, they 

do differ. Guidance, according to Tolbert (1974) is normally 

conceived as information dissemination akin to most activity in 

teaching while counselling is conceptualised as more applicable 

to offering ‘advice’ to individuals and/or small groups of 

individuals to help them make decisions that are personally 

meaningful to those individuals. 

         In high schools in Zimbabwe the broad Guidance context is 

cast in three main areas: Personal/Social Guidance, Educational 

Guidance and Vocational/Career Guidance very much in line 

with the comprehensive Guidance Programmes of North 

America (Gysbers, 2004; Gysbers & Henderson, 2006; Gysbers 

& Lapan, 2002; Hasnain, 2004; Mapfumo, 2001; Mapfumo & 

Nkoma, 2013). 

         In the tradition of comprehensive guidance and counselling 

programmes, services are offered at two levels, the guidance 

level and the counselling level. With respect to the former, 

guidance needs are perceived largely as information needs and 

are addressed through the information dissemination of an 

educational, personal/social and educational nature to groups of 

individuals who have the same common needs (Mapfumo, 2001). 

Some of these groups include but are not limited to potential job 

seekers who need information on job-hunting skills, students 

who need to be equipped with study strategies and general 

examination-taking techniques (Mapfumo, 1995) to mention only 

two. 

         Counselling needs on the other hand are more personal and 

intimate to specific individuals. These include but are not limited 

to personal anxieties, attention-deficit disorders, drug abuse, 

sexual abuse (Nayak, 2004), which are addressed through 

individual relationship between counsellors and their clients and 

are not addressed in the public forums where general guidance 

needs are addressed. 

         Taken together Guidance and Counselling has two distinct 

but complementary elements. The first is the provision of 

responsive services (counselling) which are directed at meeting 

students’ needs as they emerge throughout students’ lives at 

school. The second service is offered through the development of 

a curricular programme (guidance) which is developmental, 

preventative and appropriate to the needs of the students and is 

G  
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delivered seamlessly in a whole school context (Coyle & Dunne, 

2008).  

         Recent studies in Zimbabwe (Chireshe, 2006; Chireshe & 

Mapfumo, 2005; Mapfumo & Nkoma, 2013) have attempted to 

assess the effectiveness of Guidance and Counselling services in 

high schools. Results show that inspite of clear policy guidelines 

on how Guidance services should be offered in schools 

effectiveness is extremely low. Chireshe & Mapfumo (2005) 

found for instance that school guidance counsellors did not feel 

well supported by heads of schools in terms of the necessary 

infrastructure, resources and time for the service. Chireshe 

(2006) found that there were a number of significant obstacles to 

effective offering of Guidance services. For example, he found 

that training among teacher counsellors was limited, and so were 

resources deployed in support of guidance and counselling 

programmes in high schools. At the same time he found that 

teachers were more concerned with teaching examinable 

subjects. Ipso facto Guidance was not a priority because it was 

not examinable. Very recently, Mapfumo & Nkoma (2013) have 

found strong evidence in support of Chireshe’s (2006)  findings 

whereby in a sample of high schools in Manicaland, Guidance 

was neither systematically nor comprehensively implemented; 

limited resources were availed for supporting the programme; 

training among teacher counsellors was almost nonexistent and 

time for offering group guidance was erratic. A good number of 

students in the schools were unable to confirm that there were 

any Guidance programmes in their schools. 

         Some of the negative findings stated here could be expected 

to bear some influence on the freshmen that entered universities 

from Zimbabwe high schools. At first entry into university there 

is a whole range of challenges for freshmen (Mapfumo, 2008; 

van der Meer, Jansen & Torenbeek, 2010). Mapfumo found just 

less than half the participants in his study had received any 

counselling at all and that the counselling that was received in 

high school was largely limited to personal/social issues and 

HIV. The counselling that was needed in college had to do with 

careers, personal/social matters, stress and anger management, 

time management and spiritual matters. Participants in 

Mapfumo’s (2008) study showed much less interest in dating 

matters, academic issues, adjustment to the new environment, 

medical counselling and matters of substance abuse. 

         Entering college requires youths to face multiple 

transitions, including changes in their living arrangements, 

friendship networks, academic environments, while adapting to 

greater independence and responsibility in their personal and 

academic lives. Although many successfully make this transition 

to college others experience long-term emotional maladjustment 

and depression (Gall, Evans and Bellerose, 2000; Hammen, 

1980; Wintre and Yaffe, 2000) 

         One important challenge for freshmen has been found to be 

time management which is a skill that links closely to 

foundational effectiveness of study skills (Krause & Coates, 

2008; Yorke & Longden, 2007) performance and acquisition of 

discipline-specific information and skills (Menge & Heijke, 

2005). Days in college are indeed less routine with some 

freshmen having too much time and yet others having too little 

(Armsden & Greenberg, 1987). 

         Among the most cited challenges of the freshmen are the 

complexities that are caused by the interaction between the 

challenge of transitioning to university during a time when the 

students as people are also transitioning from adolescence to 

young adulthood with the attendant changes in developmental 

demands and responsibilities (Dornbusch., et al, 1987; Sherrod., 

et al, 1993). 

         Entry into university brings with it increased responsibility 

on the part of the freshman such as decision making about what 

to eat, what to buy, when to schedule classes, making 

appointments for health care services (Tao, Dong, Hurnberger & 

Pancer, 2000).  

         Relationships also transition with the emergence of new 

and unfamiliar connections with the family and strangers 

(Baumeister & Leary, 1995; Beyers & Goossens, 2003) which 

have to be negotiated. While the relationships with teachers in 

high school were personal and caring, those with professors may 

be much less personal, and quite unsettling. 

         Therefore, the university freshman has challenges in 

academic achievement which seems to be the only thing that 

matters in university; the freshman needs to adjust to university 

life and must get to grips with living away from the security of 

the family. There are new challenges that have to be negotiated 

in the form of such eventualities as homesickness, conflict with 

roommates and feelings of inadequacy and inferiority coming 

from changes in status from high school senior to college 

freshman (Gall, et al, 2000). 

         The literature above indicates that transition from high 

school to university marks a distinct step in a student’s academic 

and personal life. Students move from a dependent to an 

independent learner, from studying in a carefully monitored 

environment with a highly regulated timetable to students 

learning to manage their own time and to individuals who make 

decisions in a more adult and responsible manner (Mutch, 2005). 

Students often arrive at university without many of the generic 

skills and attributes required for successfully navigating many 

first year courses and most students cite poor study skills and 

lack of prerequisite knowledge as their reason for discontinuing 

university study (Beder, 1998; Latham and Green, 1997).  

 

Statement of the problem 

         The entry of freshmen into the university is replete with 

challenges as has been demonstrated. This is widely accepted  in 

many cultures of  the world and  this has led to universities in 

such countries as the United States, Australia, New Zealand and 

others to craft and implement specific transition programmes 

(Adonis, 2000;  Asmar et al., 2000; Barefoot, 2000; Gardner, 

Barefoot, & Swing, 2001;  Kantanis, 2000b, 2001; Mason-

Rogers, 2002; Swing, 2003; Upcraft, Gardner, & Barefoot, 

2005). 

         What was not known at the time of this investigation was 

whether the same challenges were extant in the university that 

was the site for this study. Similarly, it was not known how much 

freshmen in this university had been primed on issues of 

Guidance and Counselling in high school and what sort of 

guidance and counselling supports they would need upon first 

entry into the university. It was equally unknown if the guidance 

and counselling supports (if any) being offered in the university 

were in agreement with what students perceived to be relevant 

for the various support needs that they might have. 
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Purpose of the study 

         This study aimed to establish from the self-reports of 

freshmen, the type of guidance and counselling that the freshmen 

received in high school and the type of guidance and counselling 

that they desired in view of the new circumstances that they were 

facing in university. 

Hypotheses 

1. The existence of guidance and counselling and school 

types is independent (statistically unrelated). 

2. Guidance and counselling curriculum content are 

independent of school type 

3. There are no significant differences between males’ and 

females’ views of guidance processes in their former 

high schools 

Research questions 

1. What guidance and counselling services did freshmen 

receive in their former high schools? 

2. In which areas did students need guidance at university 

level and  

3. Did their needs differ according to previous high school 

type? 

4.  

II. METHODOLOGY 

Research Design: 

         A survey research design was selected for this study. The 

survey is appropriate where researchers seek the opinion of 

participants (David and Sutton, 2004) with the aim of describing 

the nature of existing phenomenon (Cohen, et al, 2000). The 

present study sought to establish the perceived presence and 

nature of guidance and counselling at high school and the desired 

guidance at university hence the suitability the design.  

 

Participants: 

         Participants (n= 90; F= 49; M=41) who volunteered to 

participate in the study were first year Social Science students at 

one Government-owned university in a small town in Southern 

Zimbabwe. The age of the participants ranged from 18 to 20. The 

students had completed two months of learning during their very 

first semester. The university has over 500 freshmen in the 

faculty of Social science, of which 90 agreed to participate in this 

study. 

 

Instrument  

         The study used a questionnaire which compromised of 

mainly closed items. The questionnaire for students had 12 

questions which are divided into two parts. The first part 

(consisting of 11 Yes/No questions) tapped on guidance and 

counseling information at students’ previous high school and the 

second part (had one open question) tapped on students’ 

guidance and counselling needs at university. 

 

Procedure 

         Permission to carry out the study was obtained from the 

authorities in the university. Consent for participation in the 

study was obtained from students to who the second author 

explained the purpose, and the position that they would 

participate if they wished to. At the same time the second author 

also assured the prospective participants that they could pull out 

of the study at any time when they so felt the wish to do. The 

second author also assured the students that he did not foresee 

any harm to the students as caused by their participation in the 

study. The students were also assured that their responses would 

be kept strictly confidential and would be used for purposes of 

the said study only. To preserve their anonymity, participants 

were urged not to write their names anywhere on the instruments 

that they were responding to.  

         On an appointed day, those who had agreed to participate 

were invited to a large hall where everyone could be seated at 

once. The second author repeated some of the issues in the 

paragraph above particularly that they were taking part in the 

study willing and that they could terminate their participation at 

any time. Participants were issued with the questionnaire and 

asked to browse through it to make sure that they understood 

everything. The second author invited questions should any of 

the questions be unclear to any of the participants. Participants 

were not given any specific time limit but were merely told to 

hand in their responses when they had finished. All the 

participants completed providing their responses within the hour. 

 

Data analysis 

         Responses were analysed quantitatively using a t-test for 

independent samples, chi-square and bar graphs. 

 

III. RESULTS 

         The first hypothesis states that the existence of guidance 

and counselling and school types is independent of each other 

(statistically unrelated). The table below indicates the 

relationship between school type and guidance programmes. The 

results indicate that type of school and the existence of guidance 

are independent (statistically unrelated). This means that the 

existence of guidance and counselling programmes is not 

dependent on school type (Chi-square = 6.1; df = 6 at 5% 

significance level.  

 

Table 1: 3 x 4 contingency table indicating the relationship 

between type of school and existence of Guidance 

programmes. (Expected frequencies in parentheses). 

Type of school 

Existence 

of 

programme 

Mission  Government  Private  Rural  Total  

Presence   29 

        

(28.9) 

20 

           

(21.5) 

11 

          

(11.9) 

6 

            

(3.7) 

66 

Known to 

students 

23 

          

(23.2) 

18 

           

(17.3) 

8 

            

(9.5) 

4 

               

(3) 

53 

Lessons in 

class 

26  

            

(25.9) 

20 

            

(19.2) 

13 

            

(10.6) 

0 

             

(3.3) 

59 

Total 78 58 32  10 178 

       

         The responses indicate the existence of guidance and 

counselling in all schools. Chi square = 6.1; df = 6; α = 0.05 
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indicate that type of school and existence of guidance are 

independent (statistically unrelated). There is no difference 

between type of school and existence of guidance programmes. 

 

 

Figure 1: Bar graph indicating frequencies of agreement on existence of guidance and counseling programme by school type. 
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         Figure 1 show a high frequency of students from mission, 

government and rural schools confirming the presence of 

guidance and counseling services to students while a low 

percentage was noted for private schools. The second most 

frequently reported attribute is knowledge of guidance and 

counselling services by students.  Higher percentages of students 

from government and from mission confirmed that guidance and 

counselling services in their former schools were well-known to 

the students in those schools with a low percentage of students 

from rural schools that made the same confirmation. Students 

from government and mission schools agreed to guidance and 

counseling lessons being carried out in classrooms with a low 

percentage of former private school students agreeing. However, 

no respondents from rural high schools confirmed that there were 

lessons on guidance and counselling held in their former schools.  

         The second hypothesis states that guidance and counselling 

curriculum content areas are independent of school type. Table 2 

indicates the relationship between type of school and guidance 

curriculum (expected frequencies are in parenthesis). The results 

show that curriculum content areas are independent of type of 

school (chi-square = 3.31; df = 6 at 5% significance level). This 

means that the content of the Guidance and Counselling 

curriculum did not vary by type of school. 

 

 

Table 2: 3 x 4 contingency table indicating relationship between type of school and guidance and counselling curriculum. 

(Expected frequencies in parentheses). 

Type of school 

 

Guidance 

curriculum 

Mission  Government  Private  Rural  Total  

Personal/Social 29 

        (27.5) 

17 

           (19.3) 

17 

          (14.9) 

8 

            (9.3) 

71 

Educational 23 

          (23.2) 

19 

           (16.3) 

12 

            (12.6) 

6 

               (7.9) 

60 

Vocational 22  

            (23.2) 

16 

            (16.3) 

11 

            (12.6) 

11 

             (7.9) 

60 

Total 74 52 40 25 191 

Chi-square = 3.31; df = 6 α = 0.05 not significant. Guidance and counselling curriculum content areas and type of school are 

independent. 
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Table 2: Guidance and counselling curriculum areas by school type 

School type 

Curriculum 

areas 

          Mission            Government            Private               Rural 

 Freq % agree Freq % agree Freq % agree Freq % agree 

Personal/social  29 85.3 17 68 17 81 8 80 

Educational 23 67.6 19 76 12 57.1 6 60 

Vocational  22 64.7 16 64 11 52.4 4 40 

 

         Table 2 indicates personal/social guidance has the highest 

frequency in all school types (mission = 85.3%; private =81%; 

rural =80%) except government schools. Educational guidance 

has the second highest in all school types with government 

having 76% followed by mission schools with 67.6% and lastly 

private schools at 57.1%. Vocational guidance was the least 

agreed on by all school types (mission = 64.7%; government = 

64% and the least being rural schools). Students therefore, 

confirmed the existence of vocational counselling much less than 

they did other areas (Personal/Social and Educational).  

 

 

Figure 2: Bar graph indicating induction of students by school type 
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         Figure 2 show highest frequencies of agreement to 

induction when students first arrived at their different school 

types. Students who attended private schools showed the highest 

frequencies of being inducted from lower forms to higher forms 

followed by government schools and lastly is rural schools. 

 Figure 3 below, show individual and group counselling by 

school type. There is highest agreement to group counselling by 

all school types and very low (less 50%) in individual 

counselling. 
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Figure 3: counselling by school type 
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         The third hypothesis states that there are no significant 

differences between males’ and females’ views on guidance and 

counselling in their former high schools. The results indicate no 

significant differences between males and females at 5% 

significant level; t = -1.18 df= 88   α=0.05, but overall females 

show more favorable responses than males (females have higher 

mean values than males). 

 

 

Table 4: t-test computational table 

 

 Sample size 

(n) 

ΣX Mean (ΣX)
2
 (ΣX)

2
 Df t-value 

Male  41 185 4.51 34225 3589 88 -1.18 

Female  49 369 7.53 136161 14305 

 t = -1.18 df= 88   α=0.05 no significant differences 

 

Table 5: Guidance needed at university by former school type. 

 

 Mission Government Private Rural 

 F % F % f % F % 

Career 

guidance 

23 67.6 21 84 16 76.2 6 60 

Relationships 11 32.4 7 28 13 61.9 7 70 

Finances 21 61.8 17 81 8 38.1 8 80 

Adjustment 

difficulties 

26 76.5 23 92 14 66.7 7 70 

Learning in 

large classes 

28 82.3 24 96 17 81 7 70 

Large loads 25 73.5 21 84 15 71.4 6 60 

Drugs 6 17.6 5 20 7 33.3 8 80 

HIV/AIDS 5 14.7 7 28 10 47.6 6 60 

         The second research question states which areas students’ 

need guidance at university level and to determine if they differ 

by students’ school type of origin (research question 3). Table 5 

indicates that most students preferred guidance in learning in 

large classes (96% from government schools, 82.3% from 

mission schools and 81% from private schools and 70% from 
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rural schools). The second most-frequently occurring need is 

adjustment difficulties as shown by 92% former government 

school students, 76.5% from former mission schools 67.6% from 

former mission and 70% from rural school students. The need for 

career guidance was shown by 84% from government, 72.2% 

from private, 67.2% from mission and by 60% from rural 

schools.  Large workloads were indicated by 83% (Government), 

73% (Mission), 71.4% (Private) and 60% (Rural). The least 

needed area for guidance by students from these school types 

related to drugs and HIV/AIDS. Drug-related guidance was 

reported as necessary by17.6% percent of students from mission 

schools, 20% of students from government schools, and 33.3% of 

students from private schools while HIV/AIDS was shown by 

14.7% mission schools, 28% government, and 47% private 

schools.  Rural schools showed a different trend with highest 

frequencies occurring in finances and drugs at 80% while the 

least need for guidance was career and large loads with 60% 

each. 

IV. DISCUSSION 

         Results indicate that the existence of guidance and 

counselling and type of schools are independent. Students from 

all school types indicated the presence of guidance and 

counselling services with mission and government schools 

having services that were well known to their students with 

classroom lessons being done. Students from former rural and 

private schools had few students knowledgeable about the 

services and few or no classroom lessons being done in rural 

schools. School resources, teacher qualifications and experience 

and socioeconomic status of parents might explain the 

differences by school location. Rural schools are poorly 

resourced while government and mission schools have 

experienced teachers and well resourced materially (MOESAC, 

2013). That private schools offer less guidance and counselling 

in some respects is not easy to understand considering that they 

have the resources and other capacities to institutionalize sound 

guidance and counselling programmes. 

         The results show that curriculum areas are independent of 

type of school. Students indicated the existence of career 

guidance with less frequency than personal/social and 

educational guidance. These results concur with the findings by 

Mapfumo and Nkoma (2013) who found that guidance and 

counselling services in schools were in line with the responsive 

services directed at meeting students needs (personal/social) as 

they emerge rather than preventative. Lack of professional 

development for counsellors and head-teachers’ lack of support 

of guidance and counselling programmes in schools in 

Zimbabwe (Chireshe and Mapfumo, 2006; Mapfumo and 

Nkoma, 2013; Chireshe, 2006) compounds the problem of 

guidance and counselling programmes. Also studies by Achebe 

(1986); Bulus (2001); Denga (2001); Edet (2008), have shown 

that principals and teachers constitute the greatest obstacle to the 

success of guidance and counselling services in schools. The 

reports show negative attitudes of school authorities to guidance 

services and to counsellors in particular. Schools are supposed to 

play a significant role in career counselling but in the present 

study the opposite obtains in most cases. Rosenberg et al., (2009) 

found that very few teachers had been trained in life orientation 

and its career component while some teachers used life 

orientation periods to do more ‘important’ subjects.  

         Individual counselling was offered the least in all types of 

schools with zero responses in rural schools. Lack of properly 

qualified guidance and counselling teachers might explain the 

use of individual counselling in schools (Chireshe and Mapfumo, 

2006; Mapfumo & Nkoma, 2013; Nyamwenge, Nyakan and 

Ondima, 2012). However, higher education guidance was 

provided in government and mission schools.  All school types 

indicated induction of students on arrival to the school for first 

time. However induction from lower to higher forms was done 

mostly in private and government schools with rural schools 

performing the least. Dogar, Azeem, Majoka, Mehmood & Latif 

(2011) indicated that guidance as a sum total of activities and 

services engaged in by an educational institution that are 

primarily aimed at assisting an individual to make and carry out 

adequate plans and to achieve satisfactory adjustment in all 

aspects of daily life.  

         Studies have shown that school counselling programmes 

have an effect on student academic achievement and they reduce 

test anxiety (Cheek, Bradley, Reynolds and Coy, 2002; Sink and 

Stroh, 2003). Counselling programmes can also assist students 

with better decisions about college and further education 

(Chireshe, 2006). However, rural areas in the present study 

performed the least because of lack of resources, qualified head-

teachers and teachers (MOESAC, 2013; Chireshe, 2006; 

Mapfumo & Nkoma, 2013). It can be seen from the less than 

optimal offering of the counselling service, that schools are 

losing out on an opportunity to impact the performance of their 

students through the delivery of a sound counselling programme.  

There were no significant differences between males and females 

in the perception of the guidance services offered in their former 

schools. This concurs with a study done by Musgrove, (1973) on 

high school students’ attitude toward guidance and counselling 

services and found no significant differences in gender. 

However, Alemu, (2013) found significant differences between 

gender in the utilization of guidance and counselling services as 

females underutilized guidance and counselling services. 

Females in the present study, however, indicated more favorable 

responses to the guidance and counselling programmes than 

males did implying greater sensitivity needed for women at 

university. 

         The results in the present study indicate that at university 

students need guidance in the following order, starting with the 

highest need; learning in large classes’ Adjustment problems, 

Career guidance, and large workloads. The least needed area is 

HIV/Aids and drugs. Career guidance is inadequate  in 

Zimbabwean high schools (Mapfumo and Nkoma, 2013) and 

Peel (1998a) found that students who receive inadequate career 

counselling prior to commencing university have no clear picture 

of what career options their chosen degree program will provide. 

Kantanis (2000) also reports that students find the style and pace 

of learning from what is typically found at high school and many 

students have difficulty adjusting to the independent learning 

style that is expected at university. Mclnnis, James and Hartley 

(2000) found that university is more demanding than school. 

Tinto (1975) in a review of literature indicated factors that cause 

students to withdraw from their studies in the first year as 

academic difficulty (poor study habits), adjustments difficulties, 
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finances, isolation among others. Mapfumo and Nkoma (2013) 

found inadequate guidance and counselling services at high 

school which might compromise adjustment difficulties and 

study habits at university. 

         The study indicates least needed area for guidance in 

mission, government and private schools was drugs and 

HIV/AIDS. This concurs with Mapfumo (2008) who found that 

students were less interested in medical counselling and drugs. 

These low needs can be attributed to the guidance counseling 

students received at high school (see table 1 above) and rural 

schools showed a different trend with highest frequencies 

occurring in finances and drugs while the least need for guidance 

was career and large loads. Former rural school students come 

from low economic status families, hence difficulties in finances 

(MOESAC, 2013; Mapfumo and Nkoma, 2013). According to 

Power (1987: 42, 48, 50) schools have a role of preparing 

students academically and the type of education provided in 

some secondary schools can leave students poorly prepared to 

the new demands of higher education. 

 

V. CONCLUSIONS 

         Results show that all former school types agreed to the 

existence of guidance and counselling, with government, mission 

and private schools indicating  that programmes that were in 

those schools were well-known to the students and were offered 

in classroom-based  lesson environments. Rural schools indicated 

less agreement to services and lessons. The chi-square tests show 

that school type is independent of existence of guidance and 

counselling programme and curriculum areas. At university most 

students from former government, mission and private preferred 

guidance on learning in large classes, adjustment difficulties, 

career and large workloads while those rural schools preferred 

personal/social guidance.  

 

Recommendations 

         These recommendations are not correct. The findings in 

this study suggest a wide variety of the manner in which 

Guidance and Counselling are offered in high schools. There is, 

therefore, need for streamlining the content and operational mode 

of the guidance and counselling programme in high schools. This 

makes it possible for the receiving institutions (universities) to 

have a clear understanding of what students from high school 

have been counselled about and what counselling they need in 

university. There has not been any finding to the effect that 

counselling in high schools is intended to address the academic 

and social challenges that the students will meet in universities. It 

is also unclear whether counselling in high school includes such 

career guidance as the students will need in universities for the 

selection of disciplines that they will pursue. It is recommended 

that human development personnel in high school and those in 

universities get through to each other on how to find articulation 

of the counselling services from high school to universities. 

         Because the present study was not a formal needs 

assessment of the counselling needs of freshmen, it is suggested 

that human development practitioners in universities carry out 

formal needs assessments that give them indications of the kinds 

of counselling that freshmen under them will need upon entry 

and, perhaps, as they persist in the universities. 

There is clearly need for the enhancement of Guidance and 

Counselling services in rural schools where the offerings are 

reported to be not ideal. This will help students from rural areas 

to reduce problems that they face upon entry to the university. 

 

Further research 

         There are many issues that remain unknown and that invite 

further research. These include: the numbers of freshmen who 

withdraw, defer or change courses of study and the reasons for 

doing so. It is possible that some of the issues did not arise in this 

study because the instrument for investigation in this study did 

not prime the participants towards giving information in the 

particular areas. Their academic failure rates needs be 

incorporated in the study as well as the whole process of how 

first-year students adapt and cope with the transition from high 

school to university. It is critical to study how the guidance 

provided at university would assist the transitioning process. The 

emotional adjustment of freshmen needs to be determined for 

intervention purposes. 
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Engineering Analysis of the Abouhenidi Gas Station in 

Yanbu Albahar 

Hamad Mohammad Abouhenidi 

 

I. THE ABOUHENIDI GAS STATION 

escription of company  

          The Abouhenidi Gas Station was founded by my 

father, Mohammad Abouhenidi, in December 1999, in Yanbu 

Albahar, a small city in the west of Saudi Arabia (Figure 1).  

Only one type of gasoline was sold in Saudi Arabia at time, when 

the Ministry of Municipal and Rural Affairs had many rules for 

gas station owners and entrepreneurs. For instance, a certain 

distance between any two gas stations had to be observed in 

order not to create an excessive concentration of gas stations 

within one single area. This aim has now been translated into a 

policy according to which gas stations have to be located at a 

minimum of 500 meters distance from each other within a city, 

and 5 km if on a highway.  

 

 
Figure 1. Location of Yanbu. Source: maps.google.com/ 

retrieved on May 5, 2013. 

 

         Today, in Saudi Arabia there are three different types of gas 

stations within city limits: A, B and C. Only two types of gas 

stations may be located on the highway: Types A and B. The 

specifications for each type of Gas Station are provided in Table 

1.  There are major differences in the types of gas stations that 

may be built in the city and on highways regarding minimum 

area, types of fuel, parking capacity, and services provided.  A 

detailed description of the features and characteristics of the gas 

station types is included in the Table 2. 

 

Type of Gas Stations within the city and highway 

 

D  

Type A B C 

Minimum area required inside the 

city 

3000 m2 2000 m2 1200 m2 

Type of pump Gasoline/ Diesel Gasoline /Diesel Only Gasoline 

Services Market, ATM, 

workshop, car wash 

oil and filter change 

Store. 

Market, ATM, car 

wash 

Oil and filter change 

store. 

 

Market, ATM, small oil 

change. 

Minimum number of parking slots 12 8 4 

 

Table 1. Types of gas station on the highway 
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Problem description  

        The Abouhenidi gas station is a type C: gas station, as is 

located within city limits. According to regulations, it can only 

feature tanks with capacity up to 60,000 liters. The station has 

two 30,000-liter tanks. At the time the station was founded, there 

was no significant gas delivery problem to the gas station since 

only one type of gasoline was sold on a standardized basis, and 

15 trucks was recorded as the average number of orders per 

month. Nowadays the store carries two types of gasoline (red and 

green).Additionally, general increases in demand have resulted in 

a surge in orders from 15 to 35 trucks per week, this and other 

details are provided in Table 3,  in which we depict historical 

demand data over 36 months of recent operations.  The data were 

provided by store management and include monthly sale totals 

(in Saudi riyals, the cost of gasoline purchases, profits, shipping 

cost to the gas station, the number of shipments made to the 

station, and gas station Labor).  The noticeable increases in the 

demand for gas have created a host of delivery problems for our 

business. There is an explicit increase in demand for gasoline by 

private consumers and by corporations, especially the businesses 

that use trucks on a daily basis (e.g., food and beverage industry, 

retailers, transportation companies) that has to be met by 

increasing and enhancing the existing offering through an 

analysis of the preferred gas suppliers. By the term “preferred”, I 

refer to suppliers that offer a competitive price for our company, 

and that have acquired relevant experience in this business.       

Literature review 

        Monte Carlo simulation has been a fertile arena for 

modeling plant operations.  Douglas (1994), David (2009), 

Butenko (2007) and Arsham (1995) utilized a blend of 

simulation and optimization to support the decision-making 

processes for asset management.  Lu et al. (2003) built a model 

to simulation operations at a Hong Kong concrete plant.  Gillot et 

al. (1997) improved the design of a wastewater treatment facility 

by the use of simulation and the development of an economic 

index.  In an elegant paper, Cantonio et al. (2000) utilized a 

blend of genetic algorithms and Monte Carlo simulation to 

enhance safety at a manufacturing facility.   A similar approach 

was followed by Marseguerra and Zio (2000) who enhanced 

maintenance and repair policies.  

        A number of methods have been proposed to provide 

maximum likelihood estimates, including those reported by 

Stephens, (1989), Aslan (2002), Zech (2002) Narsky (2003) and 

Schoemaker (1995).  Goodness-of-fit analysis has proven to be 

beneficial in diverse areas.  Patterson et al. (2009) describe the 

use of this technique in the prediction of the incidence of 

diabetes in Europe. The risk of breast cancer was estimated by 

Claus et al. (1991) by combining goodness-of-fit tests in a steroid 

hormone study.  Traffic safety engineers used goodness-of-fit 

analysis to develop accident prediction models (Oak Ridge 

National Lab, 1997.)   

 

 

 

 Type A B 

Minimum area required on the 

highway 

8000 m2 4000 m2 

Type of pump Gasoline/ Diesel Gasoline/ Diesel 

Services Supermarket, ATM, workshop, car 

wash oil and filter change store. 

Super Market, ATM, workshop, Car 

wash oil and filter change store. 

 

Minimum number of parking slots 20 15 

 

Table 2. Types of gas station on the highway 

 

Month 
Revenue 

 (SR) 

Gasoline cost  

(SR) 

Gross Profit 

(SR) 

Total 
shipping cost 

(SR) 

Number of 

Shipments 

Labor 

(SR) 

1 302,664 251,508 51,156 7,700 35 5,200 

2 287,873 236,316 51,557 7,260 33 5,200 

3 313,856 263,351 50,505 7,920 36 5,200 

4 318,101 260,928 57,173 7,920 36 5,200 

5 311,413 260,514 50,899 7,920 36 5,200 

6 293,465 240,160 53,305 7,260 33 5,200 

7 301,554 256,899 44,655 7,700 35 5,200 

8 299,985 245,449 54,536 7,260 33 5,200 

9 314,776 269,800 44,976 7,920 36 5,200 

10 319,888 262,458 57,430 7,920 36 5,200 

11 308,890 258,949 49,941 7,700 35 5,200 

12 299,098 249,840 49,258 7,260 33 10,400 

13 312,330 264,980 47,350 7,920 36 5,200 
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Project goal 

         The Abouhenidi gas station faced steep competition at the 

time of this report. In order to enhance the economic position of 

the company, we analyzed three options for the delivery of fuel 

to the station: 

1- Buying a new truck at the cost of SR19 400,000  

2- Buying a used truck which would cost SR 150,000  

3- Leasing a truck, for a cost of SR 70,000 /year  

 

         In order to determine the preferred delivery method for our 

business, I carried out a comprehensive analysis to estimate a 

proper solution for the transportation problem. I purport to 

implement the following methods: 

1. goodness-of-fit analysis, to determine which probability 

distributions would be used to model demand data, and 

2. simulation, to conduct what-if analysis of the options 

proposed. 

 

Methods 

Goodness of fit 

         The goodness-of-fit hypothesis-testing procedure is 

designed for problems in which the population or probability 

distribution is unknown. We conducted goodness-of-fit analysis 

on monthly sales and number of shipments. For calculation ease 

a software package called StatFit® was utilized. StatFit® is 

provided as a companion to the ProModel simulation package. 

Analysis included the Chi-Squared, Anderson-Darling, and 

Kolmogorov-Smirnov tests. The hypothesis that demand data 

could be modeled using a  normal distribution was not rejected 

by any of the test and received the highest possible rank on 

StatFit®. Similar results were obtained for the number of 

                                                 
19

 At the time of this proposal, the prevalent exchange rate was 1 

USD = 3.75 Saudi Riyal 

shipments. In Table 4 we show the StatFit® output for analysis 

conducted on 36 months of monthly data.  The fact that the P-

values for the tests ranged from 0.625 to 0.775, gave us 

confidence that the use of the normal distribution to model sales 

and shipments was indeed a good decision. Thus, we concluded 

that a normal distribution would indeed be an appropriate way to 

simulate the sales and the number of shipments per month.  The 

simulation was carried on Excel and is described in the following 

section. 

 

14 330,988 274,909 56,079 8,140 37 5,200 

15 290,090 247,689 42,401 7,480 34 5,200 

16 319,900 264,598 55,302 7,920 36 5,200 

17 312,780 265,839 46,941 7,920 36 5,200 

18 313,390 267,830 45,560 7,920 36 5,200 

19 338,800 274,875 63,925 8,140 37 5,200 

20 327,809 264,345 63,464 7,920 36 5,200 

21 316,587 268,475 48,112 7,920 36 5,200 

22 319,098 269,483 49,615 7,920 36 5,200 

23 314,900 261,532 53,368 7,920 36 10,400 

24 294,008 249,870 44,138 7,480 34 5,200 

25 297,408 245,098 52,310 7,260 33 5,200 

26 298,790 245,939 52,851 7,260 33 5,200 

27 335,980 268,479 67,501 7,920 36 5,200 

28 337,809 270,986 66,823 8,140 37 5,200 

29 339,800 278,989 60,811 8,140 37 5,200 

30 327,709 263,468 64,241 7,920 36 5,200 

31 335,600 277,894 57,706 8,140 37 5,200 

32 296,600 245,768 50,832 7,480 34 5,200 

33 303,089 255,639 47,450 7,480 34 5,200 

34 308,720 255,586 53,134 7,700 35 5,200 

35 314,590 267,890 46,700 7,920 36 5,200 

36 296,798 248,870 47,928 7,260 33 10,400 

Total 11,255,136 9,355,203 1,899,933 278,960 1,268 202,800 

Table 3. Historical demand data 
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Simulation 

       The simulation model was based on the assumption that the 

application of financial modeling can benefit strategic decisions 

on whether our business should invest on a lease truck or choose 

different alternatives.  

Data Analysis 

       Due to the very high level of competition, it was important 

for us to investigate which option would benefit the business. A 

description of the simulation analysis is provided in this section. 

       Option A: Leasing a truck for a cost of SR 70,000 /year 

In Table 6 we show a 60-month simulation for the leasing 

system. An analysis of simulation results reveals that expenses 

amounted to approximately 31.4 % of the net profit, which was 

SR 2,365,085. Expenses include shipping cost and labor. For 

option A, we simulated three factors: sales, gas cost, and the 

number of fuel delivery trips. We kept labor cost fixed at SR 

5200/month.  For simulation analysis, firstly we calculated the 

total shipping cost by using equation  

Shipping cost = (number of trips) (shipment cost, which was SR 

220 / trip) 

       Then, we calculated the total average of sales, gas cost and 

number of trips based on historical data (Table 3). We used the 

mean and standard deviation values of sales, gas cost, and 

number of trips in the simulation.  The goodness-of-fit analysis 

suggested that we could use the normal distribution to model the 

aforementioned variables. The information was used on the 

function NORMINV (RAND (), Mean, STDEV) to simulate the 

data for the next 60 months. All prices used in the analysis were 

based on market trends at the time of this report. 

 

 

 

 

Description  Result 

data points  36 

estimates maximum likelihood estimates 

accuracy of fit 3.e-004 

level of significance  5.e-002 

Normal 

mean           312643 

Table 4. Goodness-of-fit results for monthly sales 

sigma          14516.4 

Chi Squared 

total classes 5 

interval type Equal probable 

net bins 5 

chi**2 2.61 

degrees of freedom 4 

alpha 5.e-002 

chi**2(4,5.e-002) 9.49 

Table 4. Goodness-of-fit results for monthly sales. 

p-value 0.625 

result DO NOT REJECT  

Kolmogorov-Smirnov 

data points 36                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

ks stat 0.106 

alpha 5.e-002 

ks stat(36,5.e-002) 0.221 

p-value 0.775 

result   Do NOT REJECT 

Anderson-Darling 

data points 36 

ad stat 0.514 

alpha 5.e-002 

ad stat(36,5.e-002) 2.49 

p-value 0.732 

result Do NOT REJECT                  

Auto Fit of Distributions 

distribution Rank                                Acceptance  

Normal(3.13e+005, 1.45e+004 100                                Do NOT REJECT                  

Lognormal(2.8e+005, 10.3, 0.505 47.9                               Do NOT REJECT                  

Uniform(2.88e+005, 3.4e+005 26.1                               Do NOT REJECT                  

Exponential(2.88e+005, 2.48e+004) 0.397                              Do NOT REJECT                  

Table 4. Goodness-of-fit results for monthly sales (cont). 
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Months 
Revenue 

(SR) 

Gasoline 

Cost (SR) 

Gross 

profit (SR) 

Total shipping 

cost (SR) 

Number of 

Shipments 

Labor 

(SR) 

1 298,019 253,669 44,349 7,700 35 5,200 

2 295,135 251,081 44,054 7,920 36 5,200 

3 332,659 255,499 77,160 8,580 39 5,200 

4 318,809 252,683 66,126 7,480 34 5,200 

5 350,733 265,832 84,901 7,260 33 5,200 

6 298,298 256,061 42,237 8,140 37 5,200 

7 301,995 247,113 54,882 7,700 35 5,200 

8 303,907 266,397 37,510 7,700 35 5,200 

9 308,789 268,602 40,187 8,140 37 5,200 

10 303,828 272,984 30,844 7,920 36 5,200 

11 299,391 259,679 39,712 7,260 33 5,200 

12 316,631 247,846 68,785 7,480 34 5,200 

13 332,700 261,034 71,666 7,260 33 5,200 

14 283,936 269,854 14,083 7,700 35 5,200 

15 294,376 272,275 22,101 7,700 35 5,200 

16 297,887 262,801 35,086 7,700 35 5,200 

17 307,361 257,204 50,157 7,260 33 5,200 

18 301,733 250,189 51,544 7,920 36 5,200 

19 302,218 250,761 51,457 7,480 34 5,200 

20 347,009 243,717 103,292 7,700 35 5,200 

21 312,833 249,282 63,551 7,480 34 5,200 

Table 6. Leasing a used truck 

22 307,701 246,464 61,236 8,140 37 5,200 

23 315,299 256,222 59,077 7,700 35 5,200 

24 322,705 275,365 47,340 7,700 35 5,200 

25 314,408 259,433 54,975 8,140 37 5,200 

26 306,541 258,829 47,712 7,920 36 5,200 

27 335,643 264,564 71,079 7,700 35 5,200 

28 336,888 261,917 74,971 7,040 32 5,200 

29 297,625 262,737 34,889 7,920 36 5,200 

30 324,717 277,609 47,107 8,140 37 5,200 

31 330,744 235,074 95,670 7,700 35 5,200 

32 320,157 284,570 35,587 7,920 36 5,200 

33 317,030 269,953 47,077 7,700 35 5,200 

34 305,447 252,335 53,112 7,920 36 5,200 

35 276,781 261,066 15,715 7,700 35 5,200 

36 312,220 283,028 29,193 7,920 36 5,200 

37 299,212 271,916 27,295 7,700 35 5,200 

38 286,572 273,692 12,880 7,480 34 5,200 

39 318,668 241,034 77,634 7,260 33 5,200 

40 316,574 251,928 64,646 7,480 34 5,200 

41 320,832 233,397 87,435 7,920 36 5,200 

42 324,365 262,281 62,084 7,920 36 5,200 

43 335,206 268,778 66,428 7,700 35 5,200 

44 307,023 256,598 50,425 8,580 39 5,200 

45 310,174 276,881 33,293 7,480 34 5,200 

46 334,080 258,118 75,962 7,700 35 5,200 

47 312,420 250,961 61,458 7,700 35 5,200 

48 306,827 261,149 45,678 7,920 36 5,200 

49 355,475 245,534 109,941 7,920 36 5,200 

50 323,473 266,909 56,564 8,140 37 5,200 

51 331,232 244,995 86,237 7,920 36 5,200 

52 313,613 264,438 49,175 7,260 33 5,200 

53 257,233 248,260 8,972 7,920 36 5,200 

54 332,366 239,240 93,125 7,480 34 5,200 
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55 315,014 264,261 50,753 7,700 35 5,200 

56 295,699 259,499 36,200 7,700 35 5,200 

57 298,669 265,650 33,019 7,700 35 5,200 

58 303,089 239,103 63,986 7,700 35 5,200 

59 296,784 261,313 35,470 8,580 39 5,200 

60 318,175 236,639 81,535 7,480 34 5,200 

Total 18,744,921 15,506,302 3,238,619 464,860 2,113 312,000 

Net Profit = (Profit-Total shipment Cost-Labor)= (3,238,619 - 464,860 - 312,000) = SR 2,461,772 

Table 6. Leasing a used truck (cont). 

 

Mont

hs 

Revenue 

(SR) 

Gasoline 

Cost (SR) 

Gross 

profit (SR) 

Total 

shipping cost 

(SR) 

Number 

of 

Shipments 

Labor 

(SR) 

Total 
18,744,921 15,506,302 

3,238,61

9 
464,860 2,113 312,000 

Net Profit = (Profit-Total shipment Cost-Labor)= (3,238,619 - 464,860 - 312,000) = SR 2,461,772 

 

Option B: Buying a used truck for SR 150,000  

       In Table 7 we show a 60-month simulation results for buying 

a used truck. An analysis of simulation results reveals that 

expenses amounted to approximately 36.9% of the net profit 

which was SR 2,337,085 In addition to the income and expense 

categories considered in the previous option, we included truck 

amortization, fix maintenance, driver wages, tires and 

maintenance. Fixed costs included labor (SR 5,200), the truck 

driver wages (SR 2,000), amortization (SR 2,500/month), fixed 

maintenance (SR 400), and tires (SR 18,000). Total sales and gas 

cost were simulated as described for the first model.   

 

 

month 
Revenue 

(SR) 

Gas cost 

(SR) 

Gross 

profit 

(SR) 

Driver 

(SR) 

Amortization 

(SR) 

Fix 

maint 

(SR) 

Labor  

(SR) 

Tires 

(SR) 

1 298,019 253,669 44,349 2,000 2,500 400 5,200 18,000 

2 295,135 251,081 44,054 2,000 2,500 400 5,200 

 3 332,659 255,499 77,160 2,000 2,500 400 5,200 

 4 318,809 252,683 66,126 2,000 2,500 400 5,200 

 5 350,733 265,832 84,901 2,000 2,500 400 5,200 

 6 298,298 256,061 42,237 2,000 2,500 400 5,200 

 7 301,995 247,113 54,882 2,000 2,500 400 5,200 

 8 303,907 266,397 37,510 2,000 2,500 400 5,200 

 9 308,789 268,602 40,187 2,000 2,500 400 5,200 

 10 303,828 272,984 30,844 2,000 2,500 400 5,200 

 11 299,391 259,679 39,712 2,000 2,500 400 5,200 

 12 316,631 247,846 68,785 2,000 2,500 400 5,200 

 13 335,215 295,200 40,015 2,000 2,500 400 5,200 

 14 324,544 295,540 29,004 2,000 2,500 400 5,200 

 15 300,454 284,560 15,894 2,000 2,500 400 5,200 

 16 322,352 254,565 67,787 2,000 2,500 400 5,200 

 17 298,019 253,669 44,349 2,000 2,500 400 5,200 

 18 295,135 251,081 44,054 2,000 2,500 400 5,200 

 19 332,659 255,499 77,160 2,000 2,500 400 5,200 

 20 318,809 252,683 66,126 2,000 2,500 400 5,200 

 21 350,733 265,832 84,901 2,000 2,500 400 5,200 

 22 298,298 256,061 42,237 2,000 2,500 400 5,200 

 23 301,995 247,113 54,882 2,000 2,500 400 5,200 

 24 303,907 266,397 37,510 2,000 2,500 400 5,200 

 25 308,789 268,602 40,187 2,000 2,500 400 5,200 

 26 303,828 272,984 30,844 2,000 2,500 400 5,200 

 27 299,391 259,679 39,712 2,000 2,500 400 5,200 

 28 316,631 247,846 68,785 2,000 2,500 400 5,200 

 29 335,215 295,200 40,015 2,000 2,500 400 5,200 

 30 324,544 295,540 29,004 2,000 2,500 400 5,200 

 31 300,454 284,560 15,894 2,000 2,500 400 5,200 
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32 322,352 254,565 67,787 2,000 2,500 400 5,200 

 33 298,019 253,669 44,349 2,000 2,500 400 5,200 

 34 295,135 251,081 44,054 2,000 2,500 400 5,200 

 35 332,659 255,499 77,160 2,000 2,500 400 5,200 

 36 318,809 252,683 66,126 2,000 2,500 400 5,200 

 37 350,733 265,832 84,901 2,000 2,500 400 5,200 

 38 298,298 256,061 42,237 2,000 2,500 400 5,200 

 39 301,995 247,113 54,882 2,000 2,500 400 5,200 

 40 303,907 266,397 37,510 2,000 2,500 400 5,200 

 41 308,789 268,602 40,187 2,000 2,500 400 5,200 

 42 303,828 272,984 30,844 2,000 2,500 400 5,200 

 43 299,391 259,679 39,712 2,000 2,500 400 5,200 

 44 316,631 247,846 68,785 2,000 2,500 400 5,200 

 45 335,215 295,200 40,015 2,000 2,500 400 5,200 

 46 324,544 295,540 29,004 2,000 2,500 400 5,200 

 47 300,454 284,560 15,894 2,000 2,500 400 5,200 

 48 322,352 254,565 67,787 2,000 2,500 400 5,200 

 49 298,019 253,669 44,349 2,000 2,500 400 5,200 

 50 295,135 251,081 44,054 2,000 2,500 400 5,200 

 Table 7. Buying a used truck  

51 332,659 255,499 77,160 2,000 2,500 400 5,200 

 52 318,809 252,683 66,126 2,000 2,500 400 5,200 

 53 350,733 265,832 84,901 2,000 2,500 400 5,200 

 54 298,298 256,061 42,237 2,000 2,500 400 5,200 

 55 301,995 247,113 54,882 2,000 2,500 400 5,200 

 56 303,907 266,397 37,510 2,000 2,500 400 5,200 

 57 308,789 268,602 40,187 2,000 2,500 400 5,200 

 58 303,828 272,984 30,844 2,000 2,500 400 5,200 

 59 299,391 259,679 39,712 2,000 2,500 400 5,200 

 60 316,631 247,846 68,785 2,000 2,500 400 5,200 

 Total 18,760,460 15,779,375 2,981,085 120,000 150,000 24,000 312,000 18,000 

  Net 

Profit 

= (Profit- Labor - Amortization - Driver wages - Tires) = (3,137,633 - 120,000 - 312,000) =   

SR 2,305,633 

Table 7. Buying a used truck (cont). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Option C: Buying a new truck for SR 400,000  

       In Table 8 we show a 60-month of simulation of the decision 

to acquire a new truck. An analysis of simulation results reveals 

that expenses amounted to approximately 40.98% from the total 

profit, which is SR 2,305,633 and includes the amortization, 

driver and Labor. However, if we bought a new truck, we would 

receive free maintenance.  In this model, the fixed factors were 

labor (SR 5,200) the truck driver wages (SR 2,000), and 

amortization (SR 6,667/month). The simulation analysis was 

similar to that conducted before. 

 

 

 

 

 Month   Revenue 

(SR)  

 Gas 

cost(SR)  

 Gross 

profit (SR)  

 Driver 

(SR)  

 

Amortization 

(SR)  

 Labor 

(SR)  

Total 18,574,529 15,436,896 3,137,633 120,000 400,000 312,000 

Net Profit = (Profit- Labor –Amortization- Fix maintenance - Driver wage -Tires)  

= (3,137,633 - 120,000 - 312,000) =  SR 2,305,633 
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 Month  

 

Revenue 

(SR)  

 Gas cost(SR)  
 Gross 

profit (SR)  

 Driver 

(SR)  

 

Amortization 

(SR)  

 Labor 

(SR)  

1 298,019 253,669 44,349 2,000 6,667 5,200 

2 295,135 251,081 44,054 2,000 6,667 5,200 

3 332,659 255,499 77,160 2,000 6,667 5,200 

4 318,809 252,683 66,126 2,000 6,667 5,200 

5 350,733 265,832 84,901 2,000 6,667 5,200 

6 298,298 256,061 42,237 2,000 6,667 5,200 

7 301,995 247,113 54,882 2,000 6,667 5,200 

8 303,907 266,397 37,510 2,000 6,667 5,200 

9 308,789 268,602 40,187 2,000 6,667 5,200 

10 303,828 272,984 30,844 2,000 6,667 5,200 

11 299,391 259,679 39,712 2,000 6,667 5,200 

12 316,631 247,846 68,785 2,000 6,667 5,200 

13 305,455 254,498 50,957 2,000 6,667 5,200 

14 298,500 250,985 47,515 2,000 6,667 5,200 

15 301,511 254,674 46,837 2,000 6,667 5,200 

16 312,500 254,647 57,853 2,000 6,667 5,200 

17 298,019 253,669 44,349 2,000 6,667 5,200 

18 295,135 251,081 44,054 2,000 6,667 5,200 

19 332,659 255,499 77,160 2,000 6,667 5,200 

20 318,809 252,683 66,126 2,000 6,667 5,200 

Table 8. Simulation data for the option of acquiring a new truck 

21 350,733 265,832 84,901 2,000 6,667 5,200 

22 298,298 256,061 42,237 2,000 6,667 5,200 

23 301,995 247,113 54,882 2,000 6,667 5,200 

24 303,907 266,397 37,510 2,000 6,667 5,200 

25 308,789 268,602 40,187 2,000 6,667 5,200 

26 303,828 272,984 30,844 2,000 6,667 5,200 

27 299,391 259,679 39,712 2,000 6,667 5,200 

28 316,631 247,846 68,785 2,000 6,667 5,200 

29 305,455 254,645 50,810 2,000 6,667 5,200 

30 298,500 250,454 48,046 2,000 6,667 5,200 

31 305,444 256,410 49,034 2,000 6,667 5,200 

32 312,500 254,647 57,853 2,000 6,667 5,200 

33 298,019 253,669 44,349 2,000 6,667 5,200 

34 295,135 251,081 44,054 2,000 6,667 5,200 

35 332,659 255,499 77,160 2,000 6,667 5,200 

36 318,809 252,683 66,126 2,000 6,667 5,200 

37 350,733 265,832 84,901 2,000 6,667 5,200 

38 298,298 256,061 42,237 2,000 6,667 5,200 

39 301,995 247,113 54,882 2,000 6,667 5,200 

40 303,907 266,397 37,510 2,000 6,667 5,200 

41 308,789 268,602 40,187 2,000 6,667 5,200 

42 303,828 272,984 30,844 2,000 6,667 5,200 

43 299,391 259,679 39,712 2,000 6,667 5,200 

44 316,631 247,846 68,785 2,000 6,667 5,200 

45 305,455 254,645 50,810 2,000 6,667 5,200 

46 298,500 250,454 48,046 2,000 6,667 5,200 

47 305,444 256,410 49,034 2,000 6,667 5,200 

48 312,500 254,647 57,853 2,000 6,667 5,200 

49 298,019 253,669 44,349 2,000 6,667 5,200 

50 295,135 251,081 44,054 2,000 6,667 5,200 

51 332,659 255,499 77,160 2,000 6,667 5,200 
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52 318,809 252,683 66,126 2,000 6,667 5,200 

53 350,733 265,832 84,901 2,000 6,667 5,200 

54 298,298 256,061 42,237 2,000 6,667 5,200 

55 301,995 247,113 54,882 2,000 6,667 5,200 

56 303,907 266,397 37,510 2,000 6,667 5,200 

57 308,789 268,602 40,187 2,000 6,667 5,200 

58 303,828 272,984 30,844 2,000 6,667 5,200 

59 299,391 259,679 39,712 2,000 6,667 5,200 

60 316,631 247,846 68,785 2,000 6,667 5,200 

Total 
18,574,

529 
15,436,896 3,137,633 120,000 400,000 312,000 

  Net Profit 
= (Profit- Labor - Amortization - Driver wages - Tires) == (3,137,633 - 120,000 - 

312,000) =  SR 2,305,633 

Table 8. Simulation data for the option of acquiring a new truck (cont). 

 

Statistical analysis of results 

       An analysis of simulation results revealed that the 

differences in the bottom line figures among the alternatives was 

relatively small. We proceeded to conduct ANOVA analysis of 

the simulation results.  The null hypothesis was that the mean 

value of the net profits resulting from the three decisions (buy 

new car, buy used car, lease) were equal.  The alternate 

hypothesis was that at least one of the mean values would be 

different.  Sixty replications for each decision were used.  The 

response variable was Net Profits, which was given by the 

formula 

Net profits = Revenue –  

       A simple ANOVA model was used with a single factor 

(decision) with three levels (buying a new truck, buying a used 

truck, or leasing).  A software package called Design Expert ® 

was utilized.  As shown in Table 9, the differences in the 

response variable were not statistically significant at the 5 

percent significance level. Thus, the null hypothesis that the 

mean net profit figures produced by three options were equal 

could not be rejected. 

  

 

Analysis of variance table [Classical sum of squares - Type II] 

 

Source Sum of 

Squares 

df Mean 

Square 

F 

value 

p value            Truck decision 

Model 2.174E+

008 

2 1.087E+

008 

0.30 .7413     2.174E+008 2   1.087E+008 

Pure 6.415E+

010 

177 3.624E+

008 

    

Core 

Total 

6.437E+

010 

179      

 

 

Table 9. Analysis of variance of simulation results. 

 

Final remarks 

       A statistical analysis of the decision making process of the 

Abouhenidi Gas Station of Yanbu, Saudi Arabia, was conducted.  

The analysis included the following components: 

1. Data collection.  Demand data over a 36-month study 

period was provided by Management. 

2. Goodness-of-fit tests.  The use of the package StatFit® 

suggested that the normal distribution could be used to 

model monthly revenues, fuel cost, and the number of 

delivery trips made by supplier trucks to the station. 

3. Simulation. We used Excel to simulate fuel sales over a 

60-month study period under three scenarios: (1) buying 

a new delivery truck, (2) buying a used delivery truck, 

(3) leasing a delivery truck.   

4. Analysis of variance.  The simulation results were fed to 

an ANOVA package called Design Expert®.  The 

hypothesis that the net profits yielded by the three 

alternatives were equal could not be rejected. 

The station owner was informed about the results of this study.  

His opinion is that since the null hypothesis could not be 

rejected, he would opt to implement the decision that would 

minimize the perceived risk. He favored the lease alternative, as 

it would minimized the risks presented by maintenance. The 

author plans to enhance the simulation model in the future to 

continue to aid in the decision making process at the gas station.  

A possible embellishment is the implementation of a conditional 

rule in the Used Truck alternative by which the ownership would 

decide to sell the used truck if the cumulative maintenance cost 

reached a certain threshold. The station would switch to leasing a 

truck from that point on. 
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I Introduction 

Throughout the history of human development, pace of social development, competition between 

countries, companies, even during the human beings, innovation plays an invaluable role. Human developing 

actually is ongoing process of innovation. In the contemporary, with the science and technology advances, new 

inventions, new technologies, new materials, new techniques spawning, society, driven by the rapid 

development of science and technology, and innovation and make the speed continues to accelerate. There is no 

doubt that technological innovation has become a contemporary theme. As the new generation of high-tech 

talent in the 21st century, the wheels of the times push young generation people into the information economy. 

Students' innovation ability has become the country's developing needs, society developing needs and the times 

needs(Sun, 2006) . 

As international competition intensifies, how to cultivate and improve student’s innovation ability has 

always been educational institutions and government agencies a top priority(Xu, 2010). What is the innovative 

ability of university students? Comprehensive academic point of view, the innovation ability of university 

students is a kind of comprehensive ability, the specific performance in the students' innovation consciousness 

in the learning process, self-learning ability, information ability of knowledge acquisition, information 

technology application ability, knowledge creation and knowledge exchange materialized, etc. At present the 

study of factors affecting university students' innovation ability mainly stays on the level of empirical research, 

mainly on qualitative research, relatively few quantitative studies(Ye, 2011).  

Foreign research on university students' innovation ability is quite limited; most of the researchers pay 

more attention to the innovation education of primary and secondary schools(Pei, 2011). Some literature 

analyzed the influence on university students' creativity; teachers think that teachers play an important role in 

college students' creativity training(Zhong, 2011). Some literature found writing undergraduate course 

graduation thesis can largely improve the students' scientific research ability, innovation ability, independent 

analysis and ability to solve practical problems(Gong, 2011).  

It is generally believed that the cultivation of innovation ability under the influence of environmental 

factors, individual intelligence factors and non-intelligence factors influence each other, the process of between 

interactions(Dong, 2011). In view of the mental development of college students has been relatively mature, so 

the cultivation of innovation ability should be pay more attention to non-intelligence factors and environmental 

factors. Innovation consciousness, innovation knowledge, skills and innovation environment, are the influence 

factors of the innovation ability, only guarantee the quality of each factor to ensure the quality of the whole 

innovation ability. Therefore, cultivation of college students' innovation ability is a systems engineering, and its 

influence factors are divided into two aspects of internal and external. Internal factors refer to the student's own 

innovation ability, external factors including education idea, the teacher factor, school factor, social 

factor(Liliana, 2012).  

This research mainly adopts the method of questionnaire survey, the researcher will series of research 

results --- President University Students' Innovation Ability to measure results as the dependent variable in 

factor analysis, based on the students' innovative ability will affect the various factors for regression testing, in 

order to explore more effective influencing factors, and propose targeted educational countermeasures.  

mailto:safeng666@gmail.com
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II Review of Literature 

2. 1. Utilitarian organization affecting university students' innovation ability 

Utilitarian organization in terms of money, material interests induction as the authoritative basis for utilitarian 

or material rewards as a way to manage and control the primary means of deployment(Qiang, 2009). A variety 

of industrial and commercial enterprises are of this type of organization, such as the various types of banks, 

corporations, insurance companies, co-operatives and so on. Mainly through economic means, such as the 

increase or decrease in salary, adjusted bonuses, prizes and other ways to control its members means of social 

organization; such as industrial and commercial enterprises, banks and so on. Like mandatory organization, 

normative organization relative. With the brilliant of the business and economic, it will need a huge demand on 

talents and high ability university students.  In some of the view, it result the students held utilitarian attitude 

towards study, can make is to the individual body and mind is healthy or not ignorance non-inductive, for others 

and society ignored "tools, rubber". In addition, utilitarian learning lead to college students' lack of curiosity for 

knowledge will largely influence the contemporary university students' innovative spirit.  

 H1:  Utilitarian organization has a big affecting on university students' innovation ability growing.  

2.2. Social atmosphere and education. 

Social atmosphere is the influence and determine people's values and conduct social and cultural 

environment, and to create a positive social atmosphere of technological innovation need to rely on government 

through active public opinion, policy advocacy, institutional arrangements and other measures to 

advance(Liang, 2008). 

In education part, many teachers lack of understanding of students' innovative ability training, pay less 

attention to cultivate students' innovation ability, in the teaching, generally there is a professional set up behind 

the change of the social demand for talents, some professional Settings such as unreasonable phenomenon. 

Classroom teaching is completely on the traditional way of teaching, only pay attention to imparting 

knowledge, for knowledge learning as the main content. Like teaching method form monotonous, rigid, the lack 

of new idea and means to develop innovation ability of students. Part of the teacher to the students' innovative 

activities is not active, insufficient energy input(Rui, 2006). Another limitation of school creative learning 

conditions, the students still are not good at creating and using the existing conditions of the school, did not 

receive the correct guidance, they often cannot grasp the latest development of this discipline dynamic and 

transverse relationship of related subjects, it will directly decrease the university students innovation 

ability(Hong, 2012).  

H2. Social atmosphere and education play an important role in affect the university student’s innovation 

ability.  

2.3. Social encourages young innovative material conditions and social mechanisms. 

Encourage young innovative material conditions and social mechanisms are not yet perfect. In the U.S, a 

third of young students on the course are in the museum, planetarium and libraries are a good place for them to 

learn, and computer online teaching. According to reports, the United States is now over 12 years old children 

will operate a computer, on the Internet, known as the "Internet generation." Both government and schools, or 

social and family, for the cultivation of the younger generation are facing educational goals reposition education 

re-select, re-evaluate issues such as educational results(Li, 2012). These deep-seated problems are not resolved, 

innovative incentives to encourage young people and social environment is difficult to form. Also the 

personalized, everyone is a special real existence different from the others. In a sense, personalization is 

synonymous with innovation, no personality, they did not create.(Zhang, 2010) Therefore, the ability to develop 

innovative youth must follow the principles of personalized, individualized, focusing inspire youth initiative 

and originality, to develop their self-awareness, independent personality and critical spirit. 

 H3. The conditions of encourage young innovative material and social mechanisms will have an 

important affect on university students' innovation ability.  
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2.4. Systematic 

Systematic, the so-called system refers to composed of interconnected and interacting several elements 

to a certain structure and composition, with a certain overall function of the organic whole. According to 

principles of general system theory, on the one hand, fosters innovation is a sense of innovation, including 

culture, innovation, creative thinking, innovative approach to various factors such as an organic whole, must not 

be cut off from; hand, fosters innovation, is a huge social systems engineering, the government, schools, 

families, participate in all aspects of society, closed education is no way out(Hua, 2011). Practicality, nurturing 

young innovative ability, regardless of the purpose is to develop, approaches, or the end result, are inseparable 

from practice. Follow practical principles, adhere to innovation is a creative practice, adhere to the practice as 

the ability to test and evaluate innovative youth sole criterion. 

H4. Own the good innovation ability is not easy; it is a long term process. Systematic will affect 

university students' innovation ability.  

2.5. Collaboration 

Collaboration is called by several people or several units together with the completion of a task. The 

innovation is not just young people with their intellectual factors; non-intelligence factors also significantly 

influenced their creative potential of the play. Someone Nobel laureate 's work attitude and approach to a 

comprehensive analysis, found in the 1901 to 1972 period 286 winners, nearly one-third of the people because 

the work in collaboration with others and awards. In contrast, scientists are not winning, only a few people 

active cooperation with others. The results show that working with others one can increase creativity (Zheng, 

2009). There is a basic fact is that the development of modern science has been unable to make any one person 

involved in the lifetime of science and technology aspects. To the existing science and technology based on the 

creations, and we must learn to live with others to carry out “information sharing." Seen in this light, human 

creativity is both a personal quality, but also social characteristics (Da, 2008). Cultivate a spirit of collaboration, 

social must first cultivate their childhood optimistic, open-minded, cheerful personality; learn to get along with 

others, caring for others. The second is to allow them to participate in a variety of multi- group activities, learn 

to compete in a collective work, and learn to cooperate with others for the creation. 

H5. The collaboration habit will affect the University Student’s innovation ability. The current social 

developing product cannot innovate by the personality; it’s a wise choice to innovation by improve their 

collaboration ability.  

III Research Methodology 
This chapter will cover the methodology of the research. And procedures will be applied in this research 

methodology and procedures will be used in determining the sampling design, selecting respondent, and also 

measuring the validity and reliability of the collected data. In addition, combination of SPSS version 20 and 

Microsoft Excel are used processing statistical data. Furthermore the methodology and procedures will lead the 

whole contain of this chapter. This chapter will include the research design, data collection procedures and the 

subject and settings of the study.   

3.1. Research Design 

This research adopts quantitative research method to analysis the data. And the research is used 

descriptive co-relational research also known as statistical research. This describes data and characteristics 

about the innovation and the influence factors. Also this method is employed because it easily assessed the 

factors influence students’ innovation. 

3.2. Sampling design 

The sampling design shows the complete procedures used to determine the sample. It notifies a method 

being used to obtain the sample and respondents.  
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Snowball sampling, the first respondents are to determine the scope of the study and met the study criteria, 

more specifically purposive sampling. According to Patton (1990), the type of the sampling technique is 

snowball. In snowball sampling, it begins by identifying someone who meets the criteria for inclusion in your 

study.  

3.3. Data Collection Procedure 

Data will be collected by using surveys. Researcher will use questionnaire method to get primary data from 

the respondents. The responses from the respondents based from the research instrument were tallied, analyzed 

and interpreted essential for the findings and conclusion of the study. 

3.4 Research Instrument 

A survey was used to collect data in this proposal research. The questionnaire consists of an introduction to 

the respondent, which told about the purpose of the survey research, the objective of the study, the content of 

the survey, and appreciation. This part give respondents a generally ideas of what it was about and what they 

were expected to do to cooperate.  It also includes the personal information included description of the gender, 

major, occupation, batch, and age group.  The last part is about survey questions, which are 20 questions related 

to certain variables. This section is a general introduction of the questions and the rating methods. With 20 

questions in total, respondents are asked to choose the rating from 1 to 5 which is from strongly disagree to 

strongly agree. This scale is the most frequently used variation of summated rating scale. Summated rating scale 

consists of statements that express either a favorable or unfavorable attitude toward the objective of interest. 

The participants are asked to agree or disagree with each statement.   

3.5 Locale of the Study 

The subject of this study will be students in the President University. The researchers will get the 

respondents from the lecture and student at President University. In order to get the enough quantity validity 

information, using the Quantity =5*variables +100 formal as the common methods, it will be 5*20 plus 100 is 

200 responses from the students and the lectures. And the locale of the study will be at President University.  

3.6 Statistical Treatment of Data 

Validity refers to whether the questionnaire or survey measures what it intends to measure. In validity 

test, the researcher will use factor analysis to check variances of the "errors" ε and get the factors.  

3.7 Collect Measurements 

The researcher will collects all the respondents and summarize it in Microsoft Excel, after that the researcher 

uses IBM SPSS Statistics version 20 to conducting factor analysis.  

IV ANALYSIS OF DATA AND INTERPRETATION OF RESULTS 

4.1 Demography 

The researchers collected and summaries data from 200 respondents which are students in President University. 

The demographic data of the respondents consists of gender, major, batch and age group.  

4.11Respondents of age group 

Age table  

Age group  Quantity  

<20  35 

20-30 165 

http://en.wikipedia.org/wiki/Variance
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4.12 Respondents of Gender 

Gender table  

Gender  Quantity  

Male  88 

Female  112 

 

 
4.13 Respondents batch 

Batch Quantity  

2010 46 

2011 49 

2012 68 

2013  37 
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4.14 Major respondents 

Major  Quantity  

Communication  15 

Business Administration  58 

International Relations  20 

Management  30 

Accounting  15 

Information Technology 15 

International Business  20 

Bank and Finance   14 

Industrial Engineering  13 

 

 
 

4.2 Instrument test 

4.21 Obtain Correlation Matrix 

Base on Kaiser as cited in field (2005), KMO is used to measure the sampling adequacy. Small values of the 

KMO statistic shows that the correlation between pairs of variables cannot be explained by other variables and 

that factor analysis may not be appropriate. According to the Field (2005), the range of the value and ratings for 

the value of KMO as the following shows, it is recommends accepting values greater than 0.5 as acceptable, and 

values between 0.50and 0.59 are miserable, values between 0.60and 0.69 are mediocre, values between 0.70 

and 0.79 are middling, values between 0.80 and 0.89 are meritorious, and values more than 0.90 are marvelous.  

Besides if values below 0.5, that’s means researcher need collect more data or rethink which variables to 

include (Field, 2005).  After the researcher extract the invalid variables No.5,  N.13, Q16, Q18,Q19 five 

variables, KMO values become 0.595,  close mediocre, which for an appropriate statistical treatment. Also the 

significant value of Bartlett’s Test of Sphericity in this research in 0.000. It shows the correlation matrix of 

manifest variables is not an identity matrix; it is continue analysis the data.   

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy. 
.595 

Bartlett's Test of 

Sphericity 

Approx. Chi-Square 697.631 

Df 105 

Sig. .000 
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4.22 Communalities 

Base on the Field (2005) community defined the proportion of common variance present in a variable is known. 

It shows the relationship between manifest variables. The range of community values between 0 and 1. The 

values closer of 1, the better factor at explaining original data. 

Below table presents the communalities: 

Communalities 

 Initial Extraction 

Q1 1.000 .642 

Q2 1.000 .586 

Q3 1.000 .754 

Q4 1.000 .558 

Q6 1.000 .613 

Q7 1.000 .642 

Q8 1.000 .626 

Q9 1.000 .611 

Q10 1.000 .613 

Q11 1.000 .603 

Q12 1.000 .656 

Q14 1.000 .547 

Q15 1.000 .633 

Q17 1.000 .639 

Q20 1.000 .601 

Extraction Method: Principal Component 

Analysis. 
4.23 Total Variance Explained 

Factor Initial Eigen values 

Total % of 

Variance 

Cumulative % Total 

Factor 1 2.865 19.101 19.101 2.865 

Factor 2 2.218 14.788 33.889 2.218 

Factor 3 1.610 10.731 44.621 1.610 

Factor 4 1.372 9.147 53.767 1.372 

Factor 5 1.258 8.387 62.155 1.258 

 
4.24 Rotated Component Matrix

a 

Bellowing shows the results of Rotated Component Matrix, from the below table, due to the number of 

respondents used in this research is 200, only variables that have coefficient correlation higher than 0.44 are 

included to the new factors formed. 
 

Rotated Component Matrix
a
 

Variable

s  

Component 

1 2 3 4 5 

No. 7 .724     

No. 12 .719     

No. 14 .710     

No. 8 .704     

No. 3  .842    

No. 1  .778    

No. 2  .754    

No. 10   .780   
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No. 11   .729   

No. 9   .622   

No. 20    .758  

No. 17    .656  

No. 6     .698 

No. 4     .645 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 8 iterations. 

4.3 Interpretation of the result 

After all steps of Factor Analysis finish, it is the time to interpret the result and relates it to the researches that 

have been done previously. The following researcher will details explain the factors base on the variables as 

loading.  

The first factor has 19.101% of the total variance with total Eigen value of 2.865. It shows that the first factor 

becomes the biggest factor that affecting university students' innovation ability. The factor consists of four 

manifest variables which are variables No.7, No. 8, No.12, No.14.   

The second factor has 14.788% of the total variance with the total Eigen value of 2.218. It shows the second 

factor become the second higher factors that affect university students' innovation ability. The factor consists of 

variable No.1, No.2, and No.3.  

The third factor has 10.731% of the total variance with the Eigen value of 1.610. It shows the factor affecting 

university students' innovation ability. The factor consists of variable are variables No.9, No. 10, No.11.  

The fourth factor has a small total variance percentage of 9.147%, the Eigen value is 1.372. It shows the factor 

affecting university students' innovation ability which consists of variable are variables No.17 and No. 20.  

The last factor has a small total variance percentage of 8.387% with the 1.258 Eigen value. It shows the factor 

affecting university students' innovation ability which consists of variable is variable No.6 and No.4. 

Briefly to say, there are five factors affecting university students' innovation ability as the following: 

No. Factor  Statement 

1 1
st
 Factor  Utilitarian organization 

2 2
nd

 Factor  Social atmosphere and education 

3 3
rd

 Factor  Social innovative material conditions and social mechanisms 

4 4
th

 Factor  Systematic 

5 5
th

 Factor  Collaboration 

V CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

As the analysis of investigation, the results showing that the student is generally accepted that external 

innovation individuals and groups, innovation incentive mechanism, innovation practice training and the social 

atmosphere impact on college students' innovation ability plays a major role. Relative to character, school 

education innovation system, teachers' innovation quality education of college students the influence of ability 

was not significant. 

Recommendations:  

 In view of this, to cultivate innovation ability of university students, the government and educational institution 

should focus on the following several aspects work: 

 Strengthen the university students’ innovation practice training.  

Practical training for university students in nation generally includes social practice and comprehensive practice 

two parts. The two ways for cultivating the innovation ability of college students is not enough, the educational 

institution should increase the professional practice Training.  
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Firstly, through the theory into practice in the daily teaching, collection of practical problems in the industry 

scene simulation let the students more to face the future may encounter problems in the work, and find out the 

feasible solution; Secondly, establish help improve experiment training college students' innovative ability 

center. Experimental training center is one of the important platform to promote college students' innovative 

ability, is one of the bases of innovation ability training education, teaching a lot of cooperation education 

project can be done using the professional laboratory. Besides, for the business education institutions can 

corporate with the enterprise together design courses, cultivate the innovative talents.  

 Build a reasonable evaluation and incentive mechanism 

Reasonable evaluation and incentive system is the system guarantee for training students' innovative ability. 

First, in the students’ education evaluation, it is need to break the traditional pattern, avoid the test scores as the 

only standard to evaluate students, establishment a set of comprehensive evaluation system combine with the 

social condition base on student's test scores, class performance and the practice ability of students and so on. 

Secondly on the incentive mechanism, encourage the teachers and learn innovation group and individual 

interests by reward, let its innovations get social citizen recognition and corresponding return. Through 

constructing innovative entrepreneurial platform, set up a creative award fund to encourage and support 

students and teachers' innovative entrepreneurial activity. At the same time should create a good social 

atmosphere, change ideological concept of thinking, actively promotes the innovation ability of talent 

evaluation mechanism, the spirit of innovation, so as to promote the innovative ability of university students. 

5.2 For the further research 

As well-known that there are many factors effecting university students' innovation ability, not only five factors. 

As researcher only doing the research in President University, Cikarang Education Park, Bekasi, West Java, 

Indonesia. According to the data from Global Business Guide Indonesia education sector overview the number 

of universities around 3000 (gbgindonesia, 2013). Next researcher should expand the scope of survey; increase 

the number of sample and the object of investigation to get the more detail education condition, find more effect 

actors on university students' innovation ability, and put forward more effective and efficient suggestion to the 

government, society, educational education institutions and also university students. Hopefully in the short 

future the level of university students' overall innovation will improve, there will be more excellent innovation 

people birth and growing. Indonesia will be more brilliant and thriving.  

Appendix 

Abstract 
As it well-known that innovation is the soul of a nation's progress and an inexhaustible power, the 

national civilization developed driving force. A nation without innovation ability is hard to stand among the 

peoples of the world. Entering the 21st century, there is no doubt that innovation becomes the leading factor in 

the development and social progress. Also the cultivation of the college students' science and technology 

innovation ability is not only the needs of the country but also the needs of society and the era theme.  

According the latest news, nowadays how to improve university students' innovative ability has become 

a difficult problem in front of all the colleges and universities. Most of the government and educational 

constitute consider how to increase the college students' innovation consciousness and innovation ability.  

This study is conducted to analyze the factors affecting factors for student’s innovation ability by doing 

investigation and analysis in President University, which locate in Cikarang Industry Education Park, Indonesia. 

By doing the quantitative study analysis the researcher found there are five factors effect student’s innovation 

ability, which is utilitarian organization; social atmosphere and education; social innovative material conditions 

and social mechanisms; systematic and collaboration.  
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Abstract- Real estate is a fast growing industry in Bangladesh. 

Earlier this business was concentrated in Dhaka, the capital of 

Bangladesh. Later on, it spreads in various major cities of the 

country. The present study has paid efforts to explore the future 

of real estate business in Khulna, a major divisional city of 

Bangladesh. A structured questionnaire was used to collect data 

from Khulna city area. Respondents were selected carefully 

considering their potentiality to be a flat or house owner in this 

city. The study has identified income of potential buyers, land 

price, hassle of buying a flat, developers’ performance and their 

trustworthiness, and availably of land will determine the future of 

real estate business in Khulna region. Consumers’ income has 

been found statistically significant. 

 

I. INTRODUCTION 

eal estate is one of the potential industries in Bangladesh. 

The current trend of urban growth in Bangladesh is very 

high. Urbanization is an outcome of both population growth and 

migration. As urbanization increases, more and more people are 

becoming city dwellers (Karim and Islam, 2004). Substantial 

growth of population and shrinkage of land in urban areas cause 

severe problem for the middle, upper-middle and in many cases 

for upper class people to find a suitable place and construct their 

own house. These in turn make the real estate sector very 

lucrative. The current trend of urban growth in Bangladesh is 

about 5-6% per annum. At present 28% of Bangladesh’s 

population live in urban areas, which will be 34% by the year 

2025 (REHAB, 2003). The present estimated population of 

Khulna is 1.2 million and estimated growth rate is 3.8% per 

annum (USAID, 1999).  The ever increasing urban population is 

creating continuous demand for shelter. The real estate 

developers are playing the vital role regardless of high and 

middle-income people since the past two decades in providing 

the housing provision in Bangladesh. Khulna is a third largest 

industrial city in Bangladesh. Day by day, it is improving in 

many sectors like education, industry, profession etc. Khulna 

City as a divisional headquarters is suffering a moderate pressure 

of migrated people. In 1998, about 48.45 percent of the total 

population was migrants. Most of the people (47.80%) migrate to 

the city for employment purpose (KDA, 1998). For these reasons 

many people are migrating from different areas of Bangladesh to 

Khulna (Karim and Islam, 2004). Besides this, population growth 

is also high in Khulna City. So, very recently, people of Khulna 

as well as migrated people from other areas are facing housing 

scarcity. This paper attempted to observe the perception of the 

prospective customers toward real estate business and developers 

whether they will accept the real estate service or will construct 

house by own along with the probable reason behind their 

perception. Khulna City is a prospective city for real estate 

business for its own charm and industrial status. So, this study 

has investigated some potential factors to identify which will be 

dominant in this sector in future according to the perceptions of 

customers.   

 

II. LITERATURE REVIEW  

        Real estate or immovable property is a legal term that 

encompasses land along with anything permanently affixed to the 

land, such as buildings. Real Estate refers to the physical 

property, technically defined as land and its attachments (Jacobus 

& Harwood, 1990). Real estate development, or Property 

Development, is a multifaceted business, encompassing activities 

that range from the renovation and release of existing buildings 

to the purchase of raw land and the sale of improved land or 

parcels to others. Developers are the coordinators of the 

activities, converting ideas on paper into real property (Frej and 

Peiser, 2003). As the time passes, real estate sector is becoming 

healthier since the substantial growth of population is creating a 

tremendous housing problem and due to the increase in demand 

of commercial spaces this sector has become prominent (Seiler, 

1999). This sector provides an integrated and planned package to 

resolve these problems.  

        Real estate is one of the newest sectors in Bangladesh 

particularly outside the capital city Dhaka where this business 

started in 1970.  Recently this area has got attention due to the 

increasing extent of urbanization. In Bangladesh 25 per cent of 

the population (some 35 million people) now live in urban areas; 

this proportion will be 34 per cent (75 million) by the year 2015 

(Karim and Islam, 2004). Urbanization is an outcome of both 

population growth and rural-urban migration. As urbanization 

increases, more and more people are becoming city dwellers. The 

density of the residential and commercial land uses have 

increased more rapidly than any other land uses (Islam, 2002) 

and thus aggravate this situation.  

        In Bangladesh, the problem of urbanization is further 

aggravated by limited land supply in urban areas, lower land 

utilization and lack of proper planning and land use policy. As 

globalization increases, the process of urbanization increases. 

The ever increasing urban population is creating an increasing 

R  
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demand for shelter. The UN declaration and the constitution of 

Bangladesh recognize the right of shelter (REHAB, 2003).  

        The real estate developers are playing the vital role 

regardless of high, middle, and low-income people since the past 

two decades in providing the housing provision. The housing 

condition of the urban area in Bangladesh, in general is quite 

unimpressive. In all metropolitan cities, there is acute shortage of 

housing supply and backlog in continually on the increase. 

Inadequate supply of dwelling units for middle and low income 

people and high rental value are among the most severe 

challenges affecting urban living in Khulna (Karim and Islam, 

2004). Total area of the Khulna city is 42.04 sq. km. with 150000 

households (Karim and Islam, 2004).The population of the city is 

increasing. Khulna Metropolitan area shows relatively higher 

level of urbanization, far above the national average. Rapid 

urbanization in Khulna city especially Jessore-Khulna-Mongla 

Corridor can be attributed to good accessibility, road-rail 

network, and commercial industrial activities (Karim and Islam, 

2004).  

        The reasons behind flourishing the private real estate 

business in this area are infrastructural development, regional 

economic interaction, land elevation, proximity to the Central 

Business District (CBD), good communication, availability of 

various services and existence of better education facilities 

(Karim and Islam, 2004). There are some private real estate 

developers in Khulna City who has developed more than 30 

individual housing projects outside the City Corporation area 

(Karim and Islam, 2004). 

        Besides, scarcity of land and its value is rising day by day. 

With the increment of the land value, the house rent also 

increases and the lower income groups are shifting their 

residences and higher income groups are gathering in these areas 

by creating tremendous pressure on the existing urban housing 

stock and urbanization process (Karim & Islam, 2004). In this 

backdrop, responsibility of real estate developers is to establish 

private residential areas inside and outside of Khulna city 

adopting the master plan of KDA and meeting up the new 

housing demand for all classes of people of the city (Hossain, 

2000).  

 

III. METHODOLOGY 

        Survey technique was administered on potential customers 

to identify their perception. Judgment sampling technique were 

used as the list of middle and upper-class people who seem to be 

the prospective buyers of ready-made flat were not available. 100 

respondents were selected from high professionals or high 

income for collecting primary data. A structured questionnaire 

were prepared and used for collecting data which were developed 

by using some parameters. The parameters used to evaluate the 

scenario are cost of land, the scarcity of suitable land for new 

house, perception toward developers, the hassle for constructing 

new house, and the future trend of real estate business. 5 point 

likert scale was applied to measure potential customers’ 

perception regarding real estate developers. Some questions were 

dichotomous in questionnaire. There were some check-list type 

questions where respondents had to put tick mark on more than 

one options.  

        Several variables were selected to predict the future of real 

estate business in Khulna city. These are income of respondents, 

their monthly expenditure, hassle of construction, hassle of 

buying flat, developer performance and trustworthiness, 

suitability of land, land price. These variables were finalized 

after interviewing several mid-level management personnel 

working in the marketing and sales departments of real estate 

business organizations in Bangladesh. Binary Logistic 

Regression model and descriptive tools with help of SPSS was 

applied for analyzing of data.  

 

IV. ANALYSIS& DISSCUSION  

 

Table 1: Omnibus Tests of Model Coefficients 

 

  Chi-square df Sig. 

Step 1 Step 29.066 8 .000 

Block 29.066 8 .000 

Model 29.066 8 .000 

 

        This model is statistically significant because p value is less 

than .05. 

 

Table 2 :  Model Summary 

 

Step 
-2 Log 

likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 98.678
a
 .257 .352 

a. Estimation terminated at iteration number 5 because parameter 

estimates changed by less than .001. 

 

        Table 2 represents the ‘pseudo statistics’ which indicates 

that independent variables explain 25.7% variations in dependent 

variables in this model.  

 

 

Table 3: Hosmer and Lemeshow Test 

 

Step Chi-square df Sig. 

1 11.685 8 .166 

 

        Table 3 displays the goodness-of-fit of the model. The chi-square value is not significant that indicates that the model fits the data 

well. 
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Table 4: Classification Table 

 

 

 

 

 

 

 

 

 

 

 

From table 4, we conclude that  

        a. 63% of all respondents who prefer house are correctly classified correctly, and 37% are incorrectly classified.  

        b. 86 % of respondents who have preference of flat are classified correctly, and 14% are incorrectly classified.   

        c. The overall correct percentage is 77.6 % which represents the explanatory strengths of this model.  

 

Table 5 : Variables in the Equation 

  

B S.E. Wald df Sig. Exp(B) 

95.0% C.I.for 

EXP(B) 

  Lower Upper 

Step 1
a
 Income 1.278 .438 8.502 1 .004 3.590 1.520 8.475 

Land Price  .426 .347 1.507 1 .220 1.531 .776 3.022 

Hassle of Buying  -.432 .409 1.118 1 .290 .649 .291 1.447 

Hassle of 

Construction 
.241 .332 .527 1 .468 1.273 .663 2.442 

Developer 

Performance  
.242 .336 .516 1 .473 1.273 .658 2.462 

Trustworthiness  .184 .381 .233 1 .630 1.202 .570 2.534 

Expenditure  -1.403 .679 4.270 1 .039 .246 .065 .930 

Land Availability  .524 .381 1.892 1 .169 1.689 .800 3.566 

Constant -4.722 2.139 4.875 1 .027 .009   

a. Variable(s) entered on step 1: Income, land price, hassle of buying, 

hassle of construction, developer performance, trustworthiness, 

expenditure, land availability.  

 

   

        Table 5 represents the stepwise binary logistic regression 

results. The variable whose odds ratio is more than one (1) 

increases likelihood of occurring in practical situation. The 

results show that income of potential buyers, land price, hassle of 

buying a flat, developers’ performance and their trustworthiness, 

and availably of land have odds ratio more than one. It can be 

concluded that they are the determinants of real estate business in 

Khulna region.  But only one variable is statistically significant 

which income is. Income is positively related with flat preference 

that indicates demand of flat will rise along with increasing the 

level of income.  

 

 

Table 6: Cross tabulation of age and kind of establishment 

 

Age Kind of establishment Total 

House % Flat %  

Below 30 15 58 11 42 26 

30 – 40 years  11 26 32 74 43 

40 – 50 years  05 23 16 77 21 

50 – 60 years  04 44 05 56 09 

Above 60 years  0 00 01 100 01 

 

Observed 

Predicted 

Kind of establishment Percentage 

Correct House  Flat 

Step 1 Kind of establishment House 22 13 62.9 

Flat 9 54 85.7 

Overall Percentage   77.6 

a. The cut value is .500     
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Total 35  65  100 

Source: Field survey 2011 

 

        Table 6 shows that maximum numbers of respondents were 

aged between 30 to 50 that covered 90% of the total. It reveals 

that only those aged below 30 have more preference for 

constructing houses whereas those aged 30 to 50 have more 

preference for purchasing flats.  

 

Table 7: Cross tabulation of education and kind of 

establishment 

 

Education Kind of establishment Total 

House % Flat %  

SSC/Equivalent  04 66 02 34 06 

Graduation  23 41 33 49 56 

Post Graduation  08 11 30 89 38 

Total  35  65  100 

Source: Field survey 2011 

 

        Table 7 displays that preference of purchasing flat increases 

along with the increase of level of education. People with 

graduation and post graduation degrees show interests in 

purchasing flat instead of constructing houses although people 

with SSC or equivalent degree prefer house. 

 

Table 8: Cross tabulation of occupation and kind of 

establishment 

 

Occupation Kind of establishment Total 

House % Flat %  

Businessman 14 50 14 50 28 

Government 

Job 

7 39 12 61 19 

Private Job 9 22 31 78 40 

Foreign 

Organization 

Job 

1 20 4 80 05 

Doctor 1 25 3 75 04 

Engineer 0 00 1 100 01 

Other  3 100 0 00 03 

Total  35  65  100 

Source: Field survey 2011 

 

        Table 8 shows that people engaged in private job, 

government job, and foreign organizations have shown high 

preference for purchasing flat. On the contrary, those who are 

involved with business have equal preference for house and flat. 

 

Table 9: Respondents preference for flat vs. house 

 

Source: Field survey 2011 

 

V. CONCLUSION 

        This study has identified several factors dominant in 

deciding flat. These are income of, land price, hassle of buying a 

flat, developers’ performance and their trustworthiness, and 

availably of land. People aged in between 30 to 50 have high 

preference for flat. Educated people particularly with graduation 

and post graduation degrees opt for flat. People involved in 

private jobs, government jobs, and foreign organizations have 

shown high interest for flats.  

        The study also shows 97 percent respondents opined that 

they will go for flat in future. This statement indicates the high 

potentiality of real estate business in Khulna City. But still 

people are not satisfied with the overall performance of 

developer. They expect the developers to be more reliable and 

trustworthy. The most dominant force of this business will be 

income level of people. Besides, price and availability of land, 

developer performance has a substantial influence in choosing 

flat instead of constructing a house. 
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Abstract: The purpose of this experiment was to create functional dye-sensitized solid state solar cells using natural pigments 

extracted from the blood red Anthurium as the electron donating species. Natural dye was extracted and adsorbed onto a nano-porous 

titania substrate. Platinum coated glass was used as the counter electrode. The cells were prepared using drop coating method to get a 

thickness around 10μm using 25 nm size TiO2 particles. Using the extracted natural dye we have been able to obtain high efficiencies 

with CuSCN over CuI hole conductor. 

The prepared cells show open circuit voltage (Voc) of 0.46 V and 0.43 of fill factor (FF) with an overall efficiency (η) of 0.34 % for 

CuSCN over the CuI  hole conductor. Nevertheless short circuit current density (Jsc) was 2.37 mA cm 
-2

 for CuI, it was 1.73 mA cm 
-2

 

for CuSCN. 

 

Key words: Dye Sensitized Solid State Solar Cells, Cyanidin, Anthurium, hole conductor.  

 

1. INTRODUCTION 

Dye-sensitized solar cells (DSCs) have received wide-spread research attention due to their high power conversion efficiencies over 

11% under simulated standard solar emission (AM 1.5 ) [2,3] which make them realistic alternatives to conventional photovoltaic cells 

for various applications. However, DSCs, based on the liquid electrolytes, usually suffer from leakage and sealing problems, and their 

scalability remains challenging. By replacing the liquid electrolyte by solid hole transporting media, some of these limitations have 

been overcome. Concerning solid-state approaches, various inorganic [5, 10] p-type semiconductors such as CuSCN and CuI have 

been introduced into dye sensitized porous titanium dioxide (TiO2) electrodes. 

 

A solid hole conductor is inappropriate because of the low mobility of ions. Obviously, the preference should be a p-type 

semiconductor that accepts holes from the dye cation. In this n-type semiconductor/ dye/p-type semiconductor device (NDP), light is 

absorbed by the surface anchored dye, leading to a photo excited state, then the photo-excited dye molecules sandwiched between the 

two semiconductors inject electrons into the n-type material and holes into the p-type material; that is 

 

Dye                                Dye*                       Photo excitation of the dye 

Dye*                              Dye
+
 + e-                Electron transfer to the semiconductor 

Dye 
+
                              Dye + h

+
                 Electron transfer from the hole conductor. 

However, in  NDP  type  dye sensitized solid-state  solar  cells (DSSCs), band structures  of  n-semiconductor  and  p-semiconductor  

play  an  important  role. Charge generation of a DSSC is illustrated in Fig. 1. 
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                        Figure 1. Charge generation of a NDP type solid-state solar cell 

                           

 

Resulting a photocurrent in the cell, the vacancy exists in the dye molecule is immediately neutralized from accepting an electron from 

the inner band of the p-type semiconductor. Several natural pigments [6] have been recognized as suitable sensitizers for fabricating 

DSSCs. Among them pigments based on Cyanidin was identified as a better sensitizer for DSSCs prepared using CuI and CuSCN.  

 

In this work TiO2 based DSSCs were prepared and have been tested for natural dyes extracted from blood red Anthurium with CuSCN 

and CuI hole conductors. 

II.       EXPERIMENT 

  

Nano-porous layers of Ti02 were coated on fluorine-doped tin oxide (FTO) glass (1.5 cm x 2 cm) by the following method. First 

Titanium tetraisopropoxide (5.00ml), Glacial Acetic Acid (5.50ml), and Iso-propyl Alchohol (20.00ml) were mixed in to a ceramic 

motor and ground well to disperse all reagents in the medium. Then distilled water (5.00ml) was added quickly to the solution 

mixture. Gelatinous form was occurred in this step. P25 Degussa TiO2 powder (0.650 g) was added to the mixture and ground until the 

gelatinous solution become thicker solution of TiO2.The prepared paste was coated on an FTO glass by using drop coating method 

with an approximate thickness of 10-12 micrometre with 1cm
2
 cell area. Then the coated plate was annealed at 500

o
C for 30 min. 

 

The following method was used to obtain natural pigment from blood red Anthurium flowers. Petals of the flowers were freezed over 

night and boiled with 25% acetic acid. This process hydrolyses the glycoside yielding cyanidin acetate [5]. Absorption spectra 

(obtained using a Shimatzu UV 1800 spectrophotometer) also confirmed that cyanidin contained in the dye. 

 

Nano-porous Ti02 electrodes were coated with pigment by dipping them in the extracted dye from blood red Anthurium over night  in 

a dark and sealed place. After this treatment the electrode surface acquired a bluish-red tint due to complexation of cyanidin with Ti
4+ 

 

ions on the Ti02 surface. Then pigment-adsorbed electrode was washed using acetonitrile and dried in air for few minutes.  

 

CuI and CuSCN were deposited on the pigment-coated electrodes as described below. CuI solid can be dissolved in moisture free 

acetonitrile. Therefore a saturated solution of CuI was prepared by dissolving CuI in acetonitrile under sonification. This solution 

(~10.00 ml) was treated with a little amount of THT (~5 mg). To coat CuI on the photoanode, first the dye coated plate was placed on 

Dye* 

Dye 
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a hotplate under 110
0
C temperature. Then the solution was lightly spread over the dyed surface using a dropper allowing evaporation 

of acetonitrile. This procedure was repeated until CuI surface gets filled just above the level of TiO2 (can be optimized by measuring 

no change of Isc).  

 

To prepare a structure modified CuSCN, first a pulp was prepared by mixing CuSCN (2.00g) in THT (2.0 ml) this pulp was dissolved 

in profile sulphide (15.00 ml). The solution was kept in a dark container.  After few days, crystals were occurred in the container. 

Then the crystals were filtered out and mother liquor was used to fabricate in photo electrode as same as the procedure used in CuI 

deposition. 

 

After depositing the CuSCN, the electrical contact was made by applying graphite powder onto the CuSCN surface. For CuI , no need 

to apply graphite. Then I-V measurements were carried out by applying a platinum coated glass plates on top of the CuSCN and CuI 

films. The current-voltage (I-V) characteristics of the cells at AM 1.5 (100 mW cm
-2

) simulated sunlight irradiation were recorded 

with a calibrated solar-cell evaluation system (PE Cell-PEC L 12). 

 
III. RESULTS AND DISCUSSION  

 
 
 
In this work, the current voltage characteristic of solid-state dye sensitized solar cells based on CuI and CuSCN hole conductors are 

discussed. The influence of the TiO2 film and natural dye extracted from blood red Anthurium are discussed as well.  

 

Fig. 2 shows the absorption spectrum of an aqueous solution of the cyanidin contained natural dye is peaked at about 530 nm. UV-vis 

absorption spectrum of the dye was observed to understand the potency of the natural dye. 

 

 
 

Figure 2. UV-vis absorption spectra of natural dye extraceted from blood red anthurium. 

As a result of complexation with Ti
4+

 ions on the surface, cyanidin is strongly adsorbed on TiO2. Ti
4+

 ions on the surface of TiO2 are 

bonded to hydroxyl groups, thus the cyanidin cation can readily complex with the surface Ti
4+

 ions by eliminating a proton (Fig. 3). 

Complexation of Ti
4+

 with benzene derivatives including several hydroxyl groups is well established. The surface complex is totally 

insoluble in any solvent and unaffected by strong acid and weak alkalis. Strong alkalis in the presence of oxygen denature the 

complex. The complete removal of the film is possible only by treatment with a strong oxidizing agent.  
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                                 Figure 3. The mechanism of surface complexation of cyanidin with TiO2. 

 

 

Under the irradiation with white light (100 mW cm−2) from AM 1.5 solar simulator, Photovoltaic tests of DSSCs were performed. 

The photoelectrochemical parameters of the DSSCs sensitized with natural dye are listed in Table 1 for the CuI and CuSCN hole 

conductors.  

 

 

Table 1: Photovoltaic performances of the cells 

     

Dye used Electrolyte used Jsc / mA cm
-2

 Voc / V Fill Factor Efficiency  % 

     Natural Dye 

( extracted from 

Anthurium) 

CuSCN 1.73 0.46 0.43 0.34 

CuI 2.37  0.33  0.39  0.30  

 

It indicates that, the prepared solid state solar cells show open circuit voltage (Voc) of 0.46 V and 0.43 of fill factor (FF) with an 

overall efficiency (η) of 0.34 % for CuSCN over the CuI hole conductor. Nevertheless short circuit current density (Jsc) was 2.37 mA 

cm 
-2

 for CuI, it was 1.73 mA cm 
-2

 for CuSCN. 

 

Fig.4 shows the Variation of current-voltage curve of natural dye cyanidin based DSSCs for the two hole conductors. Experiment was 

conducted less than 1 sun illumination, (100 mW/cm2, and air mass 1.5). 

 

 

 
  

Figure 4.  I-V characteristic curve of the cells ( Red line for CuSCN and Black line for CuI ) 

However, we have found some variation in the IV curves between cells. These differences include variation in the photocurrent and 

fill factor, as well as changes in the open circuit voltage. It is clear that the low fill factor is a key limitation on the efficiency. The fill 

factor is degraded by the “flattened” shape of the IV at 1 sun. The photocurrents are also somewhat lower for the cells prepared using 
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CuSCN, but the higher fill factor, and the higher photovoltage, result in high efficiency than cells prepared using the CuI hole 

conductor. As the dye and TiO2 film were identical for the cells, the changes between the two cells must be related to differences in 

the CuSCN and CuI layer. 

 

IV. CONCLUSION 
 
 

In this work, the raw pigments simply extracted in acidic conditions from anthurium achieved solar energy conversion efficiency of 

0.34 %, which is the highest obtained among all sensitized cells with CuSCN as the hole conductor, for the CuI hole conductor, it is 

0.30%. However, Poor performance of this device may be due to inefficient charge separation at the interface caused due to 

penetration of fewer amounts of CuSCN/CuI. Lose of excited energy of natural dye molecules via quenching of natural dye aggregates 

may be another reason. We believe that the efficiency of the cell can be increased by improving a procedure to remove the lipids, 

carotenes, tannins and flavonols contain in the pigment solution and developing the CuI, CuSCN coating techniques. Nevertheless, the 

device that we have made is notable and could motivate further research into solid-state dye sensitized photovoltaic cells. 
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ABSTRACT 
      Automatic Number Plate Recognition (ANPR) has many applications as (highway electronic toll collection, Police applications, 

Average Speed Enforcement, Bus Lane Enforcement, Parking Management Systems, Journey Time Systems, detection of stolen 

vehicles, etc.).It is worth mentioning that there is a scarcity in researches that introduce an automatic number plate recognition which 

depends on Arabic language. 

 

     In this study, a smart and simple algorithm is presented for Egyptian vehicle’s number plate recognition system.   The proposed 

algorithm consists of two major phases: plate region extraction and plate recognition. For extracting the plate region, edge detection 

algorithms and the alignment algorithm are used.  And finally DCT or LDA is used for plate recognition. 

 

    The performance of the proposed algorithm has been tested on real images. Based on the experimental results, we noted that our 

algorithm shows superior performance special in number plate recognition phase. 

 
KEYWORDS  

     Extraction plate region, Number plate recognition, Edge detection, Prewitt edge detector, dilation, a label connected components 

technique, Discrete Cosine Transform, Linear Discriminate Analysis, Euclidean distance. 

 

1. INTRODUCTION 

    Nowadays vehicles play a very big role in transportation. Also the use of vehicles has been increasing because of population 

growth and human needs in recent years. Therefore, control of vehicles is becoming a big problem and much more difficult to solve. 

 

    Due to the rapidly increase in number of vehicles across the world's big cities and one of them is Cairo, number  plate recognition 

system has become one of the most important digital image processing systems to be used. 

 

   Real time ANPR plays a major role in automatic monitoring of traffic rules and maintaining law enforcement on public roads. 

ANPR is used to identify vehicles by only their number plates. Since every vehicle carries a unique number plate, no external cards, 

tags or transmitters need to be recognizable, only number plate. 

 

   The field of ANPR and its application has attracted many researchers to search and develop systems which can process images and 

get useful information from them. Most previous researches and applications have faced some kind of poor performance due to the 

diversity of plate formats, the non uniform outdoor illumination conditions during image acquisition, noisy patterns connecting 

characters and poor edge enhancement.    

 

   Accordingly, these researches and applications have in some way restricted their working conditions, such as limiting them to indoor 

stationary backgrounds, fixed illumination, limited vehicle speeds, designated ranges of the distance between camera and vehicle, the 

best position of the camera and the maximum vertical view angle of the camera. 

 

    So many researches of car identification have been approached by car license plate extracting and recognition, some of the related 

work is as follows: Syed Ali Khayam [1], the results presented in this document show that the DCT exploits interpixel redundancies to 

render excellent decorrelation for most natural images. Thus, all (uncorrelated) transform coefficients can be encoded independently 

without compromising coding efficiency.  

 

    In addition, the DCT packs energy in the low frequency regions. Therefore, some of the high frequency content can be discarded 

without significant quality degradation. Such a (course) quantization scheme causes further reduction in the entropy (or average 

number of bits per pixel). Lastly, it is concluded that successive frames in a video transmission exhibit high temporal correlation 

(mutual information). This correlation can be employed to improve coding efficiency. 
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    Serkan Ozbay, and Ergun Ercelebi [2], this paper presented application software designed for the recognition of car license plate. 

Firstly it extracted the plate location, and then it separated the plate characters individually by segmentation and finally applied 

template matching with the use of correlation for recognition of plate characters. This system is designed for the identification Turkish 

license plates. 

 

 

   Ibrahiem M. M. El Emary [3], the medical image of human chromosome is treated by this software. It is entered in filter algorithm 

to remove the noise of the image that it can contain with cleaning percentage reach to 91.7%. Then this filtered image entered to 

segmentation algorithm, which cuts the original image into most likely segments which can contain one object (one chromosome) or 

in some bad cases it can contain more than one object (overlapping or touching chromosomes) then it can classify the human 

chromosomes by entering the images after segmentation into the Neural Network to study each segment and classify the chromosome 

that is contained in it. 

 

   N. Senthilkumaran and R. Rajesh [4], this paper mainly focuses on the study of soft computing approach to edge detection for image 

segmentation. The soft computing approaches namely, fuzzy based approach, Genetic algorithm based approach and Neural network 

based approach is applied on a real life example image of nature scene. 

 

   Mohamed El-Adawi, Hesham Abd el Moneim Keshk, Mona Mahmoud Haragi [5], this system can identify license plate with a good 

accuracy. It deals with the characteristics of the Arabic letters and Hindi numbers, and has a good ratio (80%) success rate. 

 

   Kuo-Ming Hung and Ching-Tang Hsieh [6] the purpose of this paper is to establish a low-cost, highly efficient dynamic vehicle 

license plate recognition system. Instead of fixed point installation, the video camera is installed in a car to capture the license plate of 

a random vehicle in front. 

  

    M. M. Shidore, S. P. Narote [7], an algorithm for vehicle number plate extraction, character segmentation and recognition is 

presented. Database of the image consists of images with different size, background, illumination, camera angle, distance etc. The 

experimental results show that, number plates are extracted faithfully based on vertical edge detection and connected component 

algorithm, with the success rate of 85%. Character segmentation phase using connected component analysis and vertical projection 

analysis works well with the success rate of 80%. The success rate achieved for character recognition is 79.84%. 

 

   Saqib Rasheed, Asad Naeem and Omer Ishaq [8], this paper presents a novel method for detection and recognition of Islamabad 

vehicle number plates. The proposed technique of automated number plate recognition is divided into two modules, one license plate 

localization module using canny detector and Hough lines, second license number recognition module using template matching. 

 

    Raseena A, Asst. Prof. Muhammad sajeer [9], Application software designed for the recognition of car license plate. It extracted the 

plate location with the input image and also with the skew angle, and then it separated the plate characters individually by 

segmentation and finally applied template matching with the use of correlation for recognition of plate characters.  

 

    Najeem Owamoyo, A. Alaba Fadele, Abimbola Abudu [10], an algorithm for vehicle number plate extraction, character 

segmentation and recognition is presented.  

The experimental results show that, number plates are extracted faithfully based on vertical edge detection and connected component 

algorithm, with the success rate of 85%. Character segmentation phase using connected component analysis and vertical projection 

analysis works well with the success rate of 80%. The success rate achieved for character recognition is 79.84%. 

 

     The paper is organized as follows: Section 2 provides an overview of the overall system. Extracting the plate region is explained in 

Section 3. Section 4 deals with recognition of number plates. Section 5 provides experimental results and the paper conclude with 

Section 6. 

 

2. STRUCTURE OF THE ANPR SYSTEM 

 

 
Figure (1) Number Plate Recognition System 
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   The input of the system is the original image of the vehicle number plate captured by 14 MP high resolution digital cameras. This 

image is processed through the number plate extractor and its output will be provided to the recognition part. The proposed system 

considers the following assumption about the number plates:  

1- The plates have a rectangular shape. 

2- The plate has dark characters on a bright white background.  

3- The width-height relationship of the number plate is approximately known.  

4- The Plates consist of two groups of characters and digits have the same size.       

5- The number of characters doesn't affect the recognition process.     

 6- A metallic bar separates two groups of characters, located in the plate centre and is  useless in number   

     plate recognition operation and may be ignored.   

7- A coloured area above characters area is useless in the number plate recognition 

     operation and may be ignored. 

 

3. PLATE REGION EXTRACTION 

   A simple edge detection algorithm is first applied on the image to obtain the rectangular shape that has the same characteristics of 

the number plate; once the plate is located the alignment algorithm is processed on it to make it ready to the next stage.  

 

 
Figure (2) Process of plate extraction 

   First, we convert the input color image to a gray-scale. To speed up the process, the image is first downscaled to 50% of the original. 

There are many methods of performing edge detection. We detected the edges here using Prewitt edge detector which takes a gray-

scale image as its input, and returns a binary image of the same size as an output image, where the function finds edges in the input 

image. Then perform a dilation for all lines in a vertical directions to avoid broken line problem, then discard small lines that are 

impossible to be a part of the plate borders using a label connected components technique, then check the objects detected  that has the 

same characteristics as the number plate. 

  Then alignment process is applied on the image. The whole idea depends on detecting the horizontal line inside the number plate as 

shown 

 
Figure (3) Process of plate alignment 

    Prewitt edge detector with a high threshold is applied, dilation for all lines in the horizontal directions is then performed to avoid the 

broken  line problem, The small lines that are very unlikely to be a part of the required horizontal line are discarded using a label 

connected components technique, Then the algorithm checks for any horizontal lines connecting the two vertical right and left  edges 

detected earlier, which represent the vertical boundaries of the number plate, discarding the top and bottom lines, If nothing is 

detected, the algorithm attempts the same process again using a different threshold levels until a certain edge represent the required 

horizontal line, The input image is rotated around its centre from an angle of 7” to -7”  in increments of 0.5”, with every rotation, the 

locations of the upper left and upper right corners of the character area are calculated at each stage, and then the difference between 

those values is calculated, The minimum difference recorded represents the required angle; this angle is then applied to the image. 

4. PLATE RECOGNITION 

 

    The proposed algorithm does not need a process for segmentation of input image of number plate (character segmentation) but finds 

features in the whole number plate image. LDA (linear Discriminant Analysis) and DCT (Discrete Cosine Transform) feature 

extraction methods are used to classify the given number plate candidate. This algorithm may lead the recognition process to have 

high accuracy.  

The number plate recognition algorithm is divided into two phases: 

a) Training phase.                b)   Test Phase. 

 

 

 

 

a) Training Phase: 
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Figure (4) Sample of database plate image 

    Training Phase algorism training on data base image by reading images then using one of the feature Extraction methods as DCT or 

LDA then a classifier method is used see the following DCT and LDA flowchart.  

 
                        Figure (5) DCT flowchart                                                 Figure (6) LDA flowchart 

2) Test Phase: 

 
Figure (7) Sample of test plate image 

This algorithm try to recognize a test image in the training data base images and the minimum distance classifier method (Euclidean 

distance) will be used. 
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Figure (8) Test Phase by DCT and Euclidean method flowchart 

 

 
Figure (9) Test Phase by LDA and Euclidean method flowchart 

 

5. EXPERIMENTAL RESULTS 

Units of ANPR system Percentage of accuracy 

Number plate extraction 59.7 % 

Recognition using LDA (with Egypt bar) 79.1 % 

Recognition using LDA (without Egypt bar) 90.2 % 

Recognition using DCT (with Egypt bar) 68 % 

Recognition using DCT (without Egypt bar) 93 % best result 
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Table (1) Performance of proposed ANPR system 

6. CONCLUSION 

    The purpose of this study has been to create an automatic number plate recognition system. It describes complete intelligent digital 

image processing system to recognize the Arabic letters and Hindi digits within the Egyptian vehicle number plate using a sequential 

multistage approach performed over gray-scale images, consists of two parts extraction of vehicle number plate from the image, and 

recognition of number plate. For extracting the vehicle number plate edge detection algorithm used. 

     Unlike the traditional methods for number plate recognition, the innovation of the proposed algorithm is that it does not need a 

process for segmentation of input image of number plate (character segmentation) but finds features in the whole number plate image. 

LDA and DCT feature extraction methods are used to classify the given number plate candidate. The experimental results show that 

our new method is of higher recognition accuracy than using traditional methods. This new approach provides a good direction for 

automatic number plate recognition. The system was designed using MATLAB 2013a. 
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Abstract- Everyone has an opinion on what is cloud computing. 

It can be the ability to rent a server or a thousand servers and run 

a geophysical modelling application on the most powerful 

systems available anywhere. It can be the ability to rent a virtual 

server, load software on it, turn it on and off at will, or database, 

Perl, Python, and PHP with the ability to scale automatically in 

response to changing workloads. Cloud computing can be the 

ability to use applications on the Internet that store and protect 

data while Providing a service anything including email, sales 

force automation and tax preparation. It can be using a storage 

cloud to hold application, business, and personal data. And it can 

be the ability to use a handful of Web services to integrate 

photos, maps, and Web browsers. Clone it ten times to meet a 

sudden workload demand. It can be storing and securing 

immense amounts of data that is accessible only by authorized 

applications and users. It can be supported by a cloud provider 

that sets up a platform that includes the S, Apache, a MySQL™. 

 

Index Terms- cloud, disk,data,service . 

 

I. WHAT IS CLOUD COMPUTING? 

loud computing is emerging at the convergence of three 

major trends — service orientation, virtualization and 

standardization of computing through the Internet. Cloud 

computing enables users and developers to utilize services 

without knowledge of, expertise with, nor control over the 

technology infrastructure that supports them. The concept 

generally incorporates combinations of the following: 

Infrastructure as a service (IaaS) Platform as a service (PaaS) 

Software as a service (SaaS) Users avoid capital expenditure 

(CapEx) on hardware, software, and services when they pay a 

provider only for what they use. Consumption is billed on a 

utility (e.g. resources consumed, like electricity) or subscription 

(e.g. time based, like a newspaper) basis with little or no upfront 

cost. 

 

A. Software as a service (SaaS) 

          Software as a service features a complete application 

offered as a service on demand.A single instance of the software 

runs on the cloud and services multiple end users or client 

organizations. The most widely known example of SaaS is 

salesforce.com, though many other examples have come to 

market, including the Google Apps offering of basic business 

services including email and word processing. 

          Although salesforce.com preceded the definition of cloud 

computing by a few years, it now operates by leveraging its 

companion force.com, which can be defined as a platform as a 

service. 

 

B. Platform as a service (PaaS) 

          Platform as a service encapsulates a layer of software and 

provides it as a service that can be used to build higher-level 

services. There are at least two perspectives on PaaS depending 

on the perspective of the producer or consumer of the services: 

 

          • Someone producing PaaS might produce a platform by 

integrating an OS, middleware, application software, and even a 

development environment that is then provided to a customer as 

a service. For example, someone developing a PaaS offering 

might base it on a set of Sun™ xVM hypervisor virtual machines 

that include a NetBeans™ integrated development environment, 

a Sun GlassFish™ Web stack and support for additional 

programming languages such as Perl or Ruby. 

 

          • Someone using PaaS would see an encapsulated service 

that is presented to them through an API. The customer interacts 

with the platform through the API, and the platform does what is 

necessary to manage and scale itself to provide a given level of 

service. Virtual appliances can be classified as instances of PaaS. 

A content switch appliance, for example, would have all of its 

component software hidden from the customer, and only an API 

or GUI for Configuring and deploying the service provided to 

them. PaaS offerings can provide for every phase of software 

development and testing, or they can be specialized around a 

particular area such as content management. Commercial 

examples of PaaS include the Google Apps Engine, which serves 

applications on Google’s infrastructure. PaaS services such as 

these can provide a powerful basis on which to deploy 

applications, however they may be constrained by the 

capabilities that the cloud provider chooses to deliver. 

 

C. Infrastructure as a service (IaaS) 

          Infrastructure as a service delivers basic storage and 

compute capabilities as Standardized services over the network. 

Servers, storage systems, switches, routers, and other systems are 

pooled and made available to handle workloads that range from 

application components to high-performance computing 

applications. Commercial examples of IaaS include Joyent, 

whose main product is a line of virtualized servers that provide a 

highly available on-demand infrastructure. 

 

II.  CLOUD COMPUTING INFRASTRUCTURE MODEL 

          There are many considerations for cloud computing 

architects to make when moving from a standard enterprise 

application deployment model to one based on cloud computing. 

There are public and private clouds that offer complementary 

C  
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benefits, there are three basic service models to consider, and 

there is the value of open APIs versus proprietary ones. 

Public, private, and hybrid clouds 

          IT organizations can choose to deploy applications on 

public, private, or hybrid clouds, each of which has its trade-offs. 

The terms public, private, and hybrid do not dictate location. 

While public clouds are typically “out there” on the Internet and 

private clouds are typically located on premises, a private cloud 

might be hosted at a colocation facility as well. Companies may 

make a number of considerations with regard to which cloud 

computing model they choose to employ, and they might use 

more than one model to solve different problems. An application 

needed on a temporary basis might be best suited for deployment 

in a public cloud because it helps to avoid the need to purchase 

additional equipment to solve a temporary need. Likewise, a 

permanent application, or one that has specific requirements on 

quality of service or location of data, might best be deployed in a 

private or hybrid cloud. 

 

A. Public clouds 

          Public clouds are run by third parties, and applications 

from different customers are likely to be mixed together on the 

cloud’s servers, storage systems, and networks. Public clouds are 

most often hosted away from customer premises, and they 

provide a way to reduce customer risk and cost by providing a 

flexible, even temporary extension to enterprise infrastructure. If 

a public cloud is implemented with performance, security, and 

data locality in mind, the existence of other applications running 

in the cloud should be transparent to both cloud architects and 

end users. Indeed, one of the benefits of public clouds is that they 

can be much larger than a company’s private cloud might be, 

offering the ability to scale up and down on demand, and shifting 

infrastructure risks from the enterprise to the cloud provider, if 

even just temporarily. Portions of a public cloud can be carved 

out for the exclusive use of a single client, creating a virtual 

private datacenter. Rather than being limited to deploying virtual 

machine images in a public cloud, a virtual private datacenter 

gives customers greater visibility into its infrastructure. Now 

customers can manipulate not just virtual machine images, but 

also servers, storage, network devices, and network topology. 

Creating a virtual private data center with all components located 

in the same facility helps to lessen the issue of data locality 

because bandwidth is abundant and typically free when 

connecting resources within\ the same facility. 

 

 

 
 

Fig:- A public cloud provides services to multiple customers, and is typically deployed at a colocation facility. 

 

B. Private clouds 

          Private clouds are built for the exclusive use of one client, 

providing the utmost control over data, security, and quality of 

service (Figure 4). The company owns the infrastructure and has 

control over how applications are deployed on it. Private clouds 

may be deployed in an enterprise data centre, and they also may 

be deployed at a collocation facility. Private clouds can be built 

and managed by a company’s own IT organization or by a cloud 

provider. In this “hosted private” model, a company such as Sun 

can install, configure, and operate the infrastructure to support a 

private cloud within a company’s enterprise data center. This 

model gives companies a high level of control over the use of 

cloud resources while bringing in the expertise needed to 

establish and operate the environment. 

 

 

 
 

Fig:- Private clouds may be hosted at a colocation facility or in an enterprise data center. They may be supported by the 

company, by a cloud provider, or by a third party such as an outsourcing firm. 
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C. Hybrid clouds 

          Hybrid clouds combine both public and private cloud 

models (Figure 5). They can help to provide on-demand, 

externally provisioned scale. The ability to augment a private 

cloud with the resources of a public cloud can be used to 

maintain service levels in the face of rapid workload fluctuations. 

This is most often seen with the use of storage clouds to support 

Web 2.0 applications. A hybrid cloud also can be used to handle 

planned workload spikes. Sometimes called “surge computing,” 

a public cloud can be used to perform periodic tasks that can be 

deployed easily on a public cloud. 

          Hybrid clouds introduce the complexity of determining 

how to distribute applications across both a public and private 

cloud. Among the issues that need to be considered is the 

relationship between data and processing resources. If the data is 

small, or the application is stateless, a hybrid cloud can be much 

more successful than if large amounts of data must be transferred 

into a public cloud for a small amount of processing. 

 

 
Fig:- Hybrid clouds combine both public and private cloud models, and they can be particularly effective when both types of 

cloud are located in the same facility. 

 

III. ADVANTAGES 

          There is a lot of benefit for the business looking for the 

service from the cloud service provider. Apart from the bundle of 

suits they have to offer, it focus all an escape from huge 

investment into IT infrastructure and operating cost. 

 

A. Reduce Runtime and Response time 

          For applications that use the cloud essentially for running 

batch jobs, cloud computing makes it straightforward to use 1000 

servers to accomplish a task in 1/1000 the time that a single 

server would require. The New York Times example cited 

previously is the perfect example of what is essentially a batch 

job whose run time was shortened considerably using the cloud. 

For applications that need to offer good response time to their 

customers, refactoring applications so that any CPU- intensive 

tasks are farmed out to ‘worker’ virtual machines can help to 

optimize response time while scaling on demand to meet 

customer demands. The Animator application cited previously is 

a good example of how the cloud can be used to scale 

applications and maintain quality of service levels. 

 

B. Minimise Infrastructure Risk 

          IT organizations can use the cloud to reduce the risk 

inherent in purchasing physical servers. Will a new application 

be successful? If so, how many servers are needed and can they 

be deployed as quickly as the workload increases? If not, will a 

large investment in servers go to waste? If the application’s 

success is short-lived, will the IT organization invest in a large 

amount of infrastructure that is idle most of the time? When 

pushing an application out to the cloud, scalability and the risk of 

purchasing too much or too little infrastructure becomes the 

cloud provider’s issue. In a growing number of cases, the cloud 

provider has such a massive amount of infrastructure that it can 

absorb the growth and workload spikes of individual customers, 

reducing the financial risk they face. Another way in which cloud 

computing minimizes infrastructure risk is by enabling surge 

computing, where an enterprise data centre (perhaps one that 

implements a private cloud) augments its ability to handle 

workload spikes by a design that allows it to send overflow work 

to a public cloud. Application lifecycle management can be 

handled better in an environment where resources are no longer 

scarce, and where resources can be better matched to immediate 

needs, and at lower cost. 

 

C. Lower cost of entry 

          Since the infrastructure is rented, not purchased, the cost is 

controlled, and the capital investment can be zero. In addition to 

the lower costs of purchasing compute cycles and storage “by the 

sip,” the massive scale of cloud providers helps to minimize cost, 

helping to further reduce the cost of entry. Applications are 

developed more by assembly than programming. This rapid 

application development is the norm, helping to reduce the time 

to market, potentially giving organizations deploying 

applications in a cloud environment a head start against the 

competition. 

 

D. Increased pace of innovation 

          Cloud computing can help to increase the pace of 

innovation. The low cost of entry to new markets helps to level 

the playing field, allowing start-up companies to deploy new 

products quickly and at low cost. This allows small companies to 

compete more effectively with traditional organizations whose 

deployment process in enterprise data centers can be significantly 

longer. Increased competition helps to increase the pace of 

innovation — and with many innovations being realized through 

the use of open source software, the entire industry serves to 

benefit from the increased pace of innovation that cloud 

computing promotes. 

 

E. Free from software licensing/up gradation/maintenance 
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          Cloud computing frees up user from any further licensing 

of the software or from up gradation and maintenance. All the 

services are provided by the service providers. No longer having 

to worry about constant server updates and other computing 

issues, government organizations will be free to concentrate on 

innovation. 

 

F. A mobile profile 

          Since all is accessible through internet, it will be accessible 

globally. It will be too much beneficial for a small and medium 

sized enterprise that is not willing to invest a lot in network setup 

and wish to free from maintenance. 

 

G. An interim evaluation for the Business 

          In cloud computing models, customers do not own the 

infrastructure they are using; they basically rent it, or pay as they 

use it. The loss of control is seen as a negative, but it is generally 

out-weighed by several positives. One of the major selling points 

of cloud computing is lower costs. Companies will have lower 

technology-based capital Expenditures, which should enable 

companies to focus their money on delivering the goods and 

services that they specialize in. Still there are key features for 

consideration before one talk for the need of the business. Since 

entire gamut of services is available in the market one has to be 

very choosey and do lots of self evaluation before drawing a final 

plan for the business. 

 In which stage of your business life cycle you are 

planning to scale for the service of cloud computing? 

 What business line you need to support and how much 

is the requirement so for your business. 

 How much cost effective it can be when you rent the 

services? 

 Which type of service is going to be beneficial for you? 

 What is the organization preferred technology, 

development platform and business that require for this 

type of service? 

 Is your organization having the capabilities to handle 

these services, as these services needs lot of competency 

to handle it as there are lots of mechanism with different 

layers of service present in them. 

 How much risk is associated with the data dependency 

when it is a kept in others infrastructure? 

 How much performance and bandwidth is required to 

use this type of service with comparison to the current 

business needs? Is the company able to cope it up with 

the existing bandwidth to its business needs? There is 

no limit for the evaluation, and consideration should be 

made with respect to the current business in one is, with 

respect to the multiple factors with responsiveness 

towards stake holders and business needs, financial 

goals, investment capabilities, profitability, future 

planning, industrial growth, service providers offerings 

etc. One can only earn the advantage through the new 

technology only if they are able to do a correct 

feasibility study to mitigate the business need. 

 

IV. DISADVANTAGES 

 

As any technology is a boon for an evaluation as the history is 

evidence, there are disadvantages too which cannot be ignored. 

Despite a fact cloud computing has so many features which can 

be awaiting a new horizon there are also key factors which 

cannot be ignored. Few have been summed up below: 

 

 Lack of connectivity causes 100% downtime, whereas 

with traditional applications, lack of connectivity allows 

for some local function to continue until connectivity is 

restored. 

 The lack of industry-wide standards means that a usage 

surge can easily overwhelm capacity without the ability 

to push that usage to another provider. 

 Companies providing computing services will over-sell 

these services similar to how bandwidth is over-sold 

based on average or "peak" usage, instead of 

"maximum" usage. 

 ISP's typically operate at multiples of 5 to 1, where they 

sell times more than they have in capacity, assuming 

users will not use more than 20% of their allotted 

resources. This works, until there is a popular YouTube 

video that everyone wants to see at the same 

time...resulting in outages. Cloud computing is even 

more vulnerable to the peak-usage problem than internet 

bandwidth. 

 "Denial of service" attacks, currently common, become 

easier. What's more they become harder to trace, as 

compromised "cloud resources" can be leveraged to 

launch the attacks, rather than compromised "individual 

pc's". Cloud computing is vulnerable to massive 

security exploits. Currently, when a system is broken 

into, only the resources of that system are compromised. 

With cloud computing, the damages caused by a 

security breaches are multiplied exponentially. 

 By "centralising" services, cloud computing increases 

the likelihood that a systems failure becomes 

"catastrophic", rather than "isolated". 

 

V. CONCLUSION 

          The key motive to publish this paper is to give a glimpse of 

understanding on cloud computing as a technology for a new era. 

Its potential is considered so vast that it is surely going to give up 

a new dimension for the generation to come. So, in the long run, 

most of the companies (large, mid size or small) do not want to 

have the overhead cost associated with running a large IT 

department that is solely involved in sustaining existing 

enterprise application. Large companies do not have the risk 

tolerance to start using cloud computing immediately.  The 

concept is so new that work is still going on to cater the world 

with the best way for the companies having a technology 

appetite. There is a big push for cloud computing services by 

several big companies. Amazon.com has been at the forefront of 

the cloud computing movement. Google and Microsoft have also 

been very publicly working on cloud computing offerings. Some 

of the other companies to watch for in this field are Yahoo!, 
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IBM, Intel, HP and SAP. Several large universities have also 

been busy with large scale cloud computing research projects. 

There is no end to the evolution until one stops thinking. In the 

future, more cloud adoption is certain, this year alone the move 

to the cloud by many business has been phenomenal, so much so 

that some cloud business have grown by over 200%. Large 

vendors see this as the growing model for software and services 

in the future so more focus by the vendors is afforded. Do not be 

surprised if the cloud bursts with offerings over the next 24 

months. 
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“The more you know and learn, the easier it is to learn and know more”. — Tony Buzan 

 
    Abstract- Aim and Need- Current breed of students live in the 

tsunami of information.  Which means that the students problem 

is less of obtaining information & more of retaining and 

organizing all the information that they require to ingest both 

during studies and afterwards to keep themselves updated. To 

achieve this, many students use numerous learning strategies like 

mnemonics, flow charts, abbreviations, maps etc.  One such 

technique  that help students in this task is called “Mind 

Mapping”. Unfortunately this technique has received little 

attention since its invention, an attempt was also made by us in 

utilizing this concept on Dental undergraduate students in 

teaching and evaluating them. The results were encouraging. We 

recommend this technique for all  teachers/students. This review 

details the potential of mind mapping in learning, organizing and 

retrieving vast information that students  acquire during their 

course. 

 

    Index Terms- concept mapping, learning strategy, memory, 

mind mapping,    

I. INTRODUCTION 

he regular studies and obtaining vast information in any field is 

an integral part of  any students life. But one of the major 

problem a student will face during his course is organizing and 

retrieving the obtained information especially when it matters the 

most. Most students use many learning strategies like 

Mnemonics, charts, maps
1
. Some students might even use some 

self developed innovative tools to make themselves convenient. 

In recent years numerous papers have been published regarding 

use of web based learning, e learning, problem based learning, 

evidence based learning, and case based learning/teaching etc.
1
 

All these methods will definitely help any student to assimilate 

and integrate the obtained information . Different learning 

strategies may differ in efficacy and applicability, but they are all 

rooted in a conceptual framework called the constructivist  

theory of learning, which states that meaningful learning, or 

learning with understanding  occurs when learners assimilate 

new information within their existing framework.
2,3

  

 

Mind Maps 

The mind mapping strategy was introduced to present generation  

by Tony Peter  Buzan
4
 from Middlesex an well-known 

educational consultant an avid promoter of mind mapping and by 

Dr Allan Collins a cognitive scientist from America and 

researcher in semantic memory and cognition. Mind mapping is 

also  inspired by Greek orators and also from the notebooks of 

Leonardo da Vinci.
5
 Mind maps are  multi-sensory tools that use 

visuospatial orientation to integrate information, and 

consequently, help students organize and  retain information.
6
 

Basically a mind map is a graphic representation of  any piece of 

information. It is a diagram which spreads like a network over a 

paper from a Central Idea (CI) or main topic which generally is 

put in the centre of a page to include numerous  subtopics or sub 

ideas (SI)  and other information somehow related to CI are 

radially arranged around it, with curved lines branching out from 

CI to sub ideas/topics to show that they are related to one 

another. 

Mind maps function on the principle of “ Radiant Thinking”
7
 

which means our thoughts spread out indefinitely from a key CI 

which is the natural and automatic way for humans to think. In 

fact it resembles the brains neurological structure, where brain 

functions by creating interconnecting links of thousands of little 

protrusions on the  arms of  brain cell (neuron) with protrusions 

of other brain cells. In such a way, one brain can have an 

incalculable number of inter-neural links and pathways.  

Mind mapping promotes the use of right side brain which is more 

associated with visual and image oriented than the left side.  

Thus the use of both the hemispheres of brain results in a 

performance that is not just twice as effective, but rather 5-10 

times more effective.
7
 Through mind mapping a student will be 

able to capture on a plane surface of a paper the 

multidimensional information his brain perceives. This is in 

accordance to da Vinci’s notes. Unlike most learners' notes,
5
 da 

Vinci's notes were not linear but elliptical–he used pictures and 

text to illustrate ideas and often connected different concepts on 

the same page. 

 In fact in Mind maps, different cortical skills come into play : 

line, form, color, visual rhythm, texture, dimension and 

particularly imagination. Using graphic ideas and more images 

produces more precise and powerful associations of the ideas.   

 

Advantages of Mind Maps;
 

1. Traditional method of linear note taking while listening/ 

reading is very attached with auditory system of 

consciousness, while MM takes ideas coming from 

speaker/ reading and distributes them on paper in many 

ways thus translating them into more visual form.
7
 

 

T 
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2. Since spatial organization and visual forms are more 

associated with right brain, MM allows the listener to 

take advantage of all the left and right cortical skills of 

brain. 

 

3. Right brain is more associated with visual, non verbal 

thinking, creative thinking. Left brain is for analytical 

thinking such as when one is writing. Usually one finds 

it difficult to express the thoughts on paper, but when 

right brain is used in tandem as during MM one can 

overcome this difficulty. 

 

4. MM helps to concentrate more because both sides of 

brain are active at the same time, also various sensory 

channels are being employed at the same time, multiple 

intelligences can be drawn together which helps in 

comprehension and memorization. 

 

5. MM helps to organize and classify concepts/ pieces of 

information which are related to each other somehow, 

Making complex information simpler to think and put it 

on paper. 

 

6. MM makes one become more creative because it 

emphasizes brainstorming, free association and radiant 

thinking, which are actually not a part of traditional 

method of formal education. 

 

7. As one uses keywords/ symbols, graphics to draw ides 

during MM, it becomes significantly faster  when 

compared to  laboriously writing down lines of notes. 

Definitely MM increases ones ‘speed’.    

 

8. Elimination of unnecessary notes is possible when a 

‘keyword’ can achieve the same. 

 

9. MM consume less space, They are more compact (but 

not less effective). More ideas can be added later if 

additional information is obtained from different source. 

 

10. MM takes much less time to read  review and 

understand, makes it more interesting because of self 

created associations and in turn helps in retaining for 

long. 

 

11. MM can provide a over view of the topic at a glance. 

This means one can easily view the entire series of 

relationships between ideas/ information with just one 

look, which eases the cognitive load on one’s brain. 

 

12.  MM Improves ones learning ability and memorization. 

 

Disadvantages of Mind mapping 

1. MM is an adjunct to regular reading and not a 
substitute to it. 

2. It is difficult to change from linear system of note 
taking which everybody is taught since their 
childhood to a very different way. It requires great 
effort. 

3. It is difficult to develop a good mind map of a 
totally new subject/ topic. It requires some prior 
information, then in such cases linear note taking 
may be a better option. 

4. If not planned, creating a mind map may be 
frustrating because of  lack of space, lack of 
creative thinking etc. 

5. MM may not always be more  intuitive than linear 
note taking. 
 

 

Features of a Good Mind Map and Tips to create a 

good map; (fig 1) 

 

There are essentially seven features in a good mind 

map as advocate by Tony Buzan. They are Organization, 

Keywords, Association, Clustering, Visual memory, 

Outstandingness and conscious involvement. 

 

Usage of images, symbols, graphics, codes etc is 

recommended throughout the mind map. Creativity 

helps to design a good MM.  

 

A good mind map begins with a key central idea (use 3 

colors for CI) on the centre of a blank page.  

Supporting ideas or information are then linked radially 

around it. Lines branching out radially from central idea 

must be thicker but  flowing naturally to supporting 

ideas where the lines become thinner. Colors are very 

important, one can create his own color coding to 

standardize all his maps. Use of upper case or lower 

case letters on the lines of supporting ideas has to be  

standardized. The important aspect is one has to create 

associations as mind map is being created. Which color 

represents this concept? Does using upper case letters 

create focus on a supporting idea? Does one ‘tree 

branch’ of radiating lines display a clear relationship or 

set of ideas? 

 

Appropriate usage of  ‘Keywords’ is next important 

aspect. Sub ideas or information should be indicated 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      458 

ISSN 2250-3153  

www.ijsrp.org 

through a keywords which should bring back strong 

recall of the concept along with its meaning. 

Different shapes for the sub themes/ ideas could be 

used. Also numbering sub ideas will help in organizing 

them as per their importance with reference to the 

central idea. A MM can really get extensive. A sub topic 

may become central idea in the next map one draws. 

During associating, there is no such thing called ‘stupid 

ideas’. An imagination that seems dumb, stupid, 

childish, insane at first may seem like truly creative, 

great concept when you examine later. They actually 

help in retaining the information longer. All these 

features like color coding, organizing, use of graphics 

will boost ones visual memory. 

 

 

 

 

 

Figure 1: A Mind Map of “tooth development” created using essential features of a good mind map 

 

 

 

 

 

Can one depend on others Mind maps?  

Vast amount of words on a MM can confuse any reader. Then 

how does one read a MM prepared by other person?  This is 

where use of colors , symbols, and conventions proves useful. 

The middle CI will use 3 colors, look around CI one can find sets 

of keywords which are connected to CI. These are sub ideas. 

Thinner lines connected to these sub ideas are sub sub –ideas. 

These flow of lines should be clockwise as advocated by Buzan. 

By following these simple rules one can easily make use of MM 

created by anybody.  

 

Practice makes man Perfect 

Initially MM requires lot of time and practice. But those who 

master the art of MM find it more easy, comfortable and useful 

eventually. Initially to begin with one can start preparing hand 
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drawn MM, later as some expertise is achieved computerized 

ones using many soft ware programs can be prepared.
7
 

Numerous small applications for creating MM are available on 

all platforms of operating systems both for desktops and hand 

held devices. 

 

 

 

 

 

Concept mapping 

Another technique similar to MM is concept mapping (CM). The 

basic difference though is, MM is create using a key central idea 

on one paper, a CM may feature several key central ideas all 

located on same paper. Thus , the appearance of a mind map 

takes for of a “Tree branches” all connected to key central idea. 

A concept map on the other hand usually looks like a network 

representation. 

 

 

 

Conclusion 

MM is an exciting tool that can be useful to everyone, no matter 

what their situation is. Initially one might take time to 

comfortable use it, it’s worth the time and effort, because it can 

become a great time saver in long run. Advantages are not just 

limited to retrieving obtained information, each person using 

their creativity and imagination, can come up with new and 

interesting ways to apply it. 
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ABSTRACT 

Background: Mast cells have been studied for decades due to 

their prominent role in normal homeostasis and various 

pathologies. They display a diversity of roles and are proposed to 

be a part in the pathogenesis of various pathologic lesions.  

Aims and Objectives: To histologically evaluate the number of 

mast cells in tissue sections of oral inflammatory lesions, 

potentially malignant disorders and oral carcinomas.  

Methodology: 10 cases each of inflammatory lesions, potentially 

malignant disorders and carcinomas were considered. Tissue 

sections were stained with H&E to confirm the diagnosis & 1% 

toluidine blue for evaluation of mast cells. Cells were counted 

manually in a stepladder fashion and were expressed as an 

average number of mast cells per 30 high power fields.  

Results: Inflammatory hyperplasia among the inflammatory 

lesions and lichen planus among the potentially malignant 

disorders showed an increase in number of mast cells. While oral 

Squamous cell carcinoma showed an average of 48 cells/ 30 high 

power fields.  

Conclusion: These results suggest that there is significant 

evidence on the presence and increase in the number of mast 

cells supporting the biologic effect these cells have on the 

individual lesions.  

Index terms- mast cells, potentially malignant disorders, 

precancerous lesions, oral cancer 

 

INTRODUCTION  

Paul Ehrlich, was the first scientist to visualize and describe mast 

cells, and named it as Mastzellan"- a well fed cell.
[1]

 They are
 

mobile, bone-marrow-derived, granule-containing immune cells 

that are found in most of the environments, including the oral 

cavity, specially the dental pulp. They are distributed 

preferentially about the microvascular bed, close to the basement 

membranes of vascular endothelial cells and nerves in tissues 

such as oral mucosa and skin. 
[2] 

  At the light microscope level, 

the secretory granules of mast cells give a characteristic 

metachromatic staining pattern with toluidine blue. 
 

 

Mast cells display a diversity of roles in extracellular matrix 

degradation, angiogenesis and innate and acquired immune 

responses, due to their ability to release a range of pre-formed 

mediators, including cytokines, vasoactive amines, and enzymes 

on activation. 
[2-3] 

Mast cells have been studied for decades due to 

their prominent role in normal homeostasis and various 

pathologies.
[4] 

Volumes of literature exist on the proposed role of 

mast cells in the pathogenesis of various pathological conditions. 

Hence we wanted to histologically evaluate the number of mast 

cells in tissue sections of oral inflammatory lesions, potentially 

malignant disorders and oral carcinomas.  

 

MATERIALS AND METHODS 

10 cases each of inflammatory lesions, potentially 

malignant disorders and carcinomas were randomly chosen from 

archival [year 2008-2012] collection of Department of Oral 

Pathology, M S Ramaiah Dental College and Hospital, 

Bangalore, Karnataka [ Table 1]. 

All the above tissue sections were stained with H&E to 

confirm the diagnosis & 1% toluidine blue to study the mast cell. 

Toluidine blue stains mast cell granules purplish red and nuclei 

sky blue in colour. Mast cells were counted manually in 30 high-

power fields under a magnification of 40x in a stepladder fashion 

[fig 1]. Mast cells were expressed as an average number of mast 

cells per 30 high power fields [table 2]. 

RESULTS  

On comparison within the group of lesions [table 2], 

inflammatory hyperplasia among the inflammatory lesions and 

lichen planus among the potentially malignant disorders showed 

an increase in number of mast cells. While oral squamous cell 

carcinoma showed an average of 48 cells/ 30 high power fields.  

 

DISCUSSION  

Among the inflammatory lesions that we considered, the 

average no of mast cells per 30 high power fields were increased 

in inflammatory hyperplasia followed by pyogenic granuloma 

and periapical granuloma. In potentially malignant disorders, 

lichen planus showed an increase number of mast cells; an 

average of 58/30 hpf followed by oral submucous fibrosis. 

Leukoplakia showed the least number of mast cells among the 

three oral potentially malignant disorders. Oral squamous cell 

carcinoma showed an average of 48 cells/ 30 high power fields 

on comparison with OSMF, leukoplakia and periapical 

granuloma.   
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Table 1: Distribution of cases of inflammatory lesions, potentially malignant disorders and carcinomas 

 

Inflammatory lesions Potentially malignant disorders Carcinoma 

Periapical granuloma 

 

Pyogenic granuloma 

 

Inflammatory 

hyperplasia 

4 

 

3 

 

 

3 

Lichen planus 

 

Leukoplakia 

 

 

Oral submucous fibrosis 

3 

 

3 

 

 

4 

Squamous cell 

carcinoma 

10 

   

Table 2: Analysis of mast cell count in toluidine blue stained slides 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thus these results suggest that there is significant evidence on 

the presence and increase in the number of mast cells supporting 

the biologic effect these cells have on the individual lesions. 

 

Rakesh et el, conducted a study to evaluate  the total 

mast cell count and the number of degranulated mast cells among 

40 confirmed cases of oral leukoplakia on comparison with 

normal gingiva. They obtained a statistically significant rise of 

mast cells in leukoplakia and stated that this may be attributed to 

the pro-inflammatory and pro-angiogenic role   in oral 

leukoplakia and which may actually play a significant role in its 

progression to invasive carcinoma. 
[5] 

 

Sabrinath et al in their study showed a definite increase 

in the mast cell density in different grades of OSMF 

immunohistochemically and hence revealed their role in 

pathogenesis characterized by early progressive fibrosis and 

failure of degradation and remodeling in advanced stages. 
[6]

 

 

Mast cell role in pathogenesis of lichen planus is well established 

and proved. Our findings are consistent with studies done by 

Rachna Sharma et al,
[7]

 Sumairi Ismail et al 
[8]

 and Sugerman et 

al, who also made a note of its role in pathogenesis. 
[9]

 

 

Mast cells have been implicated in promoting angiogenesis. 

Recent studies in solid malignant tumors suggests that mast cells 

play a role in tumor angiogenesis and mast cell density appears 

to be a reliable prognostic marker. Several angiogenic factors 

have been found in mast cells, especially tryptase which was 

found to be a potent angiogenic factor. 

 

Studies done by Anak Iamaroon et al,
 [10]

 Elpek et al,
 [11]

 have 

shown statistically significant increase in mast cell count in SCC 

in their studies and concluded that they have a role in 

angiogenesis and hence might be responsible of the aggressive 

behavior of these lesions. 

 

In contrast to the above finding was, a study conducted by 

Helenesa Helena et al where the mast cell count was 

Lesions  Cases  Average no of mast cells/ 30hpf  

Inflammatory lesions 

Inflammatory hyperplasia 

Pyogenic granuloma 

Periapical granuloma 

3 

3 

4 

55.3 

48 

36 

Potentially malignant disorders 

Lichen planus 

Leukoplakia 

OSMF 

3 

3 

4 

58 

41 

43.5 

Oral squamous cell carcinoma 

Squamous cell carcinoma 10 48 
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considerably low and was related to the related migration failure 

of these cells, possibly reflecting an important modification in 

the microenvironment during tumor initiation and progression.
[3]

 

 

Mast cells are phylogenetically old cells, distributed throughout 

the human organism and which on a whole occupy roughly the 

volume of the spleen. There is growing evidence that these cells 

exert distinct non-immunological functions, playing a relevant 

role in tissue homeostasis, remodeling and fibrosis as well as in 

the processes of tissue angiogenesis. 
[12]

 

The significance of the distribution of mast cells in tissue 

compartments relates to the potential for mast-cell-derived 

mediators to influence nearby cells, with resulting stimulatory, 

inhibitory or toxic effects. These cells on activation, induced by a 

range of stimuli such as cold temperatures, medications, exercise, 

antigens, neuropeptides etc may either undergo explosive 

degranulation or piecemeal degranulation (release solitary 

granules on an ongoing basis).
[2]

  Following this they are 

deposited in large quantities in the extracellular environment, 

where they exert effects on endothelial cells and other cell types.  

Mast cells have long been recognized as potent producers of a 

large panel of biologically highly active mediators but most of 

their biological functions have been elusive and speculative. 
[13] 

Volumes of previous literature have evolved pertaining to the 

distribution and the role of mast cells in the development of oral 

lesions. 
 

 

CONCLUSION  

Mast cells are of the hematopoietic lineage that plays an 

important role in pathogen surveillance. They are the 

powerhouses of biologic factors and ideally poised to serve as 

"gatekeepers" of the microvasculature in the oral cavity. Hence 

its presence in oral lesions is attributed towards a role in their 

pathogenesis.  

 

 

 

Figure 1: Mast cells in toluidine blue stained sections of different oral lesions under 10x magnification. a-pyogenic granuloma, b- 

periapical  granuloma, c- inflammatory hyperplasia, d-Lichen planus, e- OSMF,  f- leukoplakia(40x magnification),  g and h - OSCC  
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Abstract— Agile software development or agility is a sound 

concept of today’s scenario which comprises the methods like 

scrum, Kanban, pair programming, extreme programming 

etc...Agile methods work with collaboration, competence, 

predictive planning and achievement and so that they let a project 

to be completed in its optimum state i.e. within time and cost and 

with producing best results. Agile methods are not bound to 

apply only in field of software development but they can be used 

in each and every field for getting best results in least efforts. 

This paper is an attempt to provide a study on agile methods as 

well as the chances to use them in other fields of engineering. 

Keywords- Agile, Agile manifesto and values,   quality, Agile 

Methods. 

I. INTRODUCTION 

rom the day, the word software developed; many software 

development strategies or methods have been evolved for 

developing mature and cost effective software. The basic was 

the Waterfall model but due to the limitation of sequential 

pattern, it became unsuitable for the changing scenario of 

software industry. After that many models like iterative 

waterfall model, prototype model, spiral model etc. have been 

developed but every model had its own limitations. 

In recent decades, there is a number of techniques evolved that are 

like ‘best meal’ to the starvation of quality. Some of these techniques 

are Scrum, extreme programming, Kanban etc. commonly 

referred to as “Agile”. These agile techniques are serving as a 

boon for software developers and so software communities are 

supporting agile and awaking the organizations for using these 

techniques. For example, in 2002, Mark Paulk, promoter of 

CMM stated (Paulk 2002) 

     “Many of the practices in the agile methodologies are good 

practices that should be thoughtfully considered for any 

environment. While the merits of any of these practices can be 

debated in comparison with other ways of dealing with the same 

issues, none of them should be arbitrarily rejected. Perhaps the 

biggest challenge in dealing effectively with both agile and plan 

driven methodologies is dealing with the extremists in both 

camps who refuse to keep an open mind.” 

In this paper, authors first look at agile manifesto values and 

principles and then they discuss about the agile techniques as 

well as their uses. 

     

II. LITERATURE REVIEW 

 

Agile methodologies and principles place emphasis on 

incremental software development with short iterations, 

adaptation to changing requirements, close communication, self-

organizing teams, and simplicity [8][5]. Agile methods are a 

subset of iterative and evolutionary methods and are based on 

iterative enhancement and opportunistic development processes. 

In all iterative products, each iteration is a self-contained, mini-

project with activities that  

Span requirements analysis, design, implementation, and test 

[7]. A key difference between agile methods and past iterative 

methods is the length of each iteration. In the past, iterations 

might have been three or six months long. With agile methods, 

iteration lengths vary between one to four weeks [5]. According 

to Agile Adoption Rate Survey [11] performed by Dr. Dobbs 

Journal in 2008 agile teams report significant improvements in 

productivity, quality, and stakeholder satisfaction, and reasonable 

improvements in cost. A similar survey conducted by Version 

One [8] additionally reports enhanced ability to manage changing 

priorities and significantly improved project visibility. For this 

reason, agile methods are especially suitable for development of 

information systems with changing and emergent user 

requirements [6][3]. 

On the surface, the advantages of agile appear to satisfy the 

major drawbacks of the traditional approaches. However, 

although the software experts that formulated agile had the best 

intentions, a key component in the development process was 

superficially considered – the user. The primary stakeholder that 

was given attention in agile was the 

customer, which in many cases is different than the users. Hence, 

by only understanding the customer’s perspective, the software is 

still likely to not satisfy those who are purchasing and using the 

software. Only the users can provide the user’s perspective, and 

in some cases, the customer is merely guessing what the user 

wants or what they want without regard for their users[1]. 
 

III AGILE MANIFESTO VALUES AND PRINCIPLES 

In February 2011, 17 software developers discussed and published 

“agile manifesto” that defines basic values and principles for Agile 

software development    process. Some of these authors 

established a non-profitable organization named as, ‘Agile 

Alliance’ that promotes Agile software development. The Agile 

Manifesto values are as follows: 

 V1: Individuals and interactions are more important than 

processes and tools. 

 V2: Working software is more valued than 

comprehensive documentation. 

 V3: Customer collaboration are emphasized over 

contract negotiation. 

F 
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 V4:  Responding to change is emphasized over 

following a plan. 

The Agile Manifesto principles are as follows: 

 P1: Customer is everything increase his satisfaction by 

rapid delivery of software;understand customer’s needs 

and provide him his software as soon as possible. 

 

 P2: Welcome and inclusion of late changing 

requirements;try to incorporate all requirements even if 

they came in late phases of development. 

 

 P3: Continous delivery of working software (in small 

time periods);deliver software modules in weeks or 

months so customer can see development process is 

going on as well as can check the modules.   

 

 P4: Enhancement of technical excellence and good 

design by keeping continuous attention;keep an eagle 

eye on whole process and make it more effective. 

 

 P5:Simplicity is essential;software development process 

should be simple upto an acceptable level. 

  

 P6: Progress measurement through working 

software;any system that can perform some functions is 

always most prominent measurement parameter. 

 

 P7: Face to face communication is the best 

communication;because it provides sound and 

unmanipulated ideas. 

 

 P8: Develop projects in healthy environment with 

trustworthy motivated employees;these employees  

know their duties very well always show coprative 

nature. 

 

 P9: Have self organizing teams; self manageable and 

self decision makers for small changes. 

 

 P10: Self judgment at regular intervals to become more 

effective;managers should judge themself  as well as 

their  development process for adapting advancements. 

 

 P11: Sustainable development, ability to maintain a 

constant pace;maintain a constant growth during 

development process. Try to escape from situations like-

‘do half of project in three months and than forget it for 

a year’. 

  

 P12: Co-operation between developers and business 

persons;all developers and managers should appreciate 

other’s ideas and advice them for betterment.They 

should understand that they are the pillars of ongoing 

project and only with their combined efforts they can 

lead towards success. 

These are basic principles that every organization should follow 

while adapting agile methods because somewhere all agile 

methods are based on these principles.  

 

IV. AGILE KEY CONCEPTS AND METHODS 

 

Figure 1 show how agile methods like scrum, pair programming, 

crystal clear and Kanban are related to each other. Crystal clear 

deals with communication between teams, Kanban controls the 

production process and scrum helps to incorporate changing 

requirements. Finally they produce the final product and 

commonly called Agile. These methods are further described as 

follows- 

 

 
Figure 1: Communication between Agile Methods  

A. Scrum- Scrum framework (developed by Hirotaka Takeuchi 

and Ikujiro Nonaka) is an empirical approach which works in 

iterative and incremental manner and let the changing mind of 

customer to be accepted. Scrum supports co-location of team 

members and so creates self organizing teams. 

 Sprint- Sprint, basic development unit of scrum, is time 

bounded effort that is restricted to some days, weeks, or 

months. The wished-for functionality is written as User 

Stories and prioritized in a Product Backlog by a 

Product Owner representing the customer view. The 

highest prioritized functionality becomes the target 

functionality for a Sprint. The Sprint starts with a Sprint 

Planning Meeting where the targeted functionality is 

broken down and estimated (sized)[2]. 

 

 Daily stand up meetings- These meetings are minutes 

based meeting organized every-day. During this time 

everyday’s tasks are discussed and planned. These 

meetings are held at same place and at same time. It 

provides at least a partial solution to one of the biggest 

challenges The daily scrum meeting normally takes  

minutes, during which each team member answers the 
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three scrum questions (Schwaber and Beedle 

2001)[4][12]: 

-What did you do since the last scrum meeting? 

- Do you have any obstacles? 

-What will you do before the next meeting?  

 

B. Extreme Programming (XP) - XP, developed by Kent Back, 

focuses on reviews, continuous integration and testing, pairing 

and simplification. XP addresses risk and value of software at all 

levels of the development process. According to Beck customers 

(or managers) can pick three out of four control variables (these 

are cost, time, quality and scope) and the development team 

decides on the fourth (Beck, 1999). Technical people are 

responsible for work estimates, technical consequences of 

business decisions, development process and detailed scheduling 

within a release. Team size should be in maximum about 12 

designers and the software not excessively complex. (Beck, 

1999)[13]. 

 

C. Pair Programming- Pair programming is one approach which 

works on the principle two minds working on same module are 

better than one. As we know pair means a group of two persons; 

in pair programming “driver” and “navigator” makes pair. Where 

driver do source coding and navigator keep close watch on 

code being written. 

Erik Arisholm, Member, IEEE, Hans Gallis, Tore 

Dyba, Member, IEEE Computer Society, and Dag I.K. Sjoberg, 

Member, IEEE defines in their conceptual model, the effects 

(in our case given by duration, effort, and correctness of the 

maintained program) of PP (versus individual  programming)  

will  depend  on  the  moderating  variables, system 

complexity and programmer expertise[5]. 

 

D. Kanban- Kanban is a process that controls the development 

and production process. This process ensures that every activity 

is on time and at the end of each activity we’ll get a working 

module. Kanban prioritizes the task with the help of production 

backlog and help in completing them on time . it measures and 

manages the process flow and find out the opportunities  for 

improvement. 

 

E. Crystal Clear- This family of methodologies is developed by 

Alistair Cockburn and crystal clear focuses on people and 

communication between them. The communication between 

small teams should be transparent and good so that they all 

activities can be performed optimally. If the communication is 

bad, no one would be able to do better work and to create a 

healthy environment. 

 

V.CONCLUSIONS AND FUTURE WORK 

 

Agile methodologies are the new age of software development, 

it’s methods are serving their best, commonly they are focusing 

on people relations, customer satisfaction, producing best 

product, cost benefit analysis and much more. Though it’s more 

than a decade, agile manifesto published but still these 

methodologies or agile are the buzzing words of software 

industry. 

Every process have a corner for improvement so for future work 

we recommend is to enhance these methods so that they can also 

be used by small organizations not only software development 

organizations but also other ones. 
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     Abstract- The present study was conducted to investigate the effects of different concentrations and combinations of plant growth 

regulators (PGRs) on callus induction of Tecomella undulata (Sm) Seem. The leaf segments were used as explants and cultured on 

Murashige and Skoog (MS) medium supplemented with different concentrations of auxins such as NAA, 2,4-D, IAA and cytokikinins 

like BAP and KIN alone and in combinations for callus induction. The maximum callus formation (91.2%) was obtained on MS 

medium supplemented with in combination BAP with 2,4-D at (3.0+0.5mg/l) and (90.4%) and at (2.5+0.5mg/l) or 2,4-D alone at 3.0 

mg/l were the induced calli were whitish green in colour and structurally compact. Remarkable callus biomass of 2.36± 0.06 gm fresh 

weight and 1.23± 0.08gm dry weight was observed in MS media containing (3.0 mg/l BAP +, 0.5 mg/l 2, 4-D). 

 
Abbreviations: MS - Murashige and Skoog (1962) basal medium;  BAP - Benzyl amino purine; KIN- Kinetin 2,4-D - 2,4 

Dichlorophenoxyacetic acid; NAA - a-naphthalene acetic acid; IAA - Indole acetic acid. 

I. INTRODUCTION 

edicinal plants have long been the subject of human curiosity and need. The use of medicinal plants for health reasons started 

since ancient times and is still a part of medical practice in all countries of the world. The plant Tecomella undulata belonging 

to family bignoniaceae commonly known as Rohida, is a well-known plant in the Ayurveda system of medicine originated in India 

and distributed in the drier parts of Arabia and Southern Pakistan.. It is also a very useful species for afforestation of the drier tracts 

due to its drought and fire resistant and it appears in the list of endangered plants of Rajasthan. (Tripathi and Jaimini, 2002).  The 

whole plant is used as a medicine .Leaves shows significant antimicrobial activity and contains certain chemical constituents like 

triacontanol, betulinic acid, oleanolic acid and ursolic acid. Triacontanol is an effective plant growth regulator while both betulinic 

acid and ursolic acid is potent antihuman immunodeficiency virus (HIV) and are used in treatment of AIDS (Azam, M. M., 1999 and 

2000). The bark of plant is used for the treatment of various diseases of skin, central nerves system, urinary disorders, enlargement of 

spleen, gonorrhoea, leucoderma, liver diseases, jaundice, diabetes, cancer and swellings due to secondary metabolites like tecomin, 

alkenes, alkanols, β-sitosterols, chromone glycosides, undulatoside, A and B, iridoid glucosides,tecomelloside, tecoside,lapachol, 

veratric acid ( Rastogi et. al. 2006, and Ambasta et. al. 2006). It posses anticancer activity (Ravi et. al. 2011), hepatoprotective ( 

Khatri et. al. 2008 and Goyal et. al. 2012), analgesic activity (Ahmed et. al. 1994), antibacterial activity (Gehlot et. al. 2007), mild 

relaxant, cardiotonic and chloretic activities (Khare et. al.2007) etc.  

 

II. MATERIAL AND METHODS  

Collection and Sterilization of Explants 

Explants were collected from Botanical Garden of H. N. G. University, Patan (Gujarat). The explants were washed thoroughly in 

running tap water and then surface sterilized with surfactant Tween-20 for 10 minutes followed by repeated rinsing with sterile double 

distilled water. The surface-sterilized explants were treated with 1% bavistin and shake well for 30 mintutes and then wash with 

sterilized double distilled water after that explants were treated with 0.5% (4%  sodium hypochloride) for 5 minutes and finally rinsed 

with sterilized double distilled water for 3-4 times to remove the traces of sterilants.  They were further sterilized with 0.1% (W/V) 

HgCl2 for 10 minutes under aseptic conditions in a Laminar Air flow Chamber and finally, the explants were washed thoroughly with 

autoclaved double distilled water for several times to remove traces of HgCl2. Explants were cut into 1 cm segments and carefully 

cultured on the MS culture medium (Murashige and Skoog, 1962) consisting of different concentrations and combinations of auxin 

and cytokinin. 

M 
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III. MEDIA PREPARATION AND CULTURE CONDITIONS 

The MS medium was used for callus induction containing 3% (w/v) sucrose was solidified with 0.8% (w/v) agar (Hi-Media, India). 

The MS medium is supplemented with various concentrations (1.0-3.0mg/l) of growth regulators namely cytokinins such as BAP and 

KIN and auxins such as 2, 4-D, NAA and IAA and also in combination with auxins at 0.5mg/l concentration.  The pH of the medium 

was adjusted to 5.8 with 1N NaOH or 1N HCl solutions prior to autoclaving at 121°C at 15 psi pressure for 15 to 30 minutes. The 

cultures were incubated at were incubated at 25± 2°C and light intensity  (3500- 4000 lux ) under 16 hours photoperiod with cool-

white fluorescent tubes  and 55+ 5% relative humidity. 

Statistical analysis 

The experiments of callus culture were conducted with a minimum of five replicates. All experiments were repeated three times. The 

data were analyzed by mean ± standard error. 

 

IV. RESULTS AND DISCUSSION 

Different concentrations and combinations of hormones were used in MS medium to observe callus induction using leaf segment as 

explants. The rate of callus formation varied in different treatments used shown in table 1 and 2. In auxins 2, 4-D and NAA give good 

response in compared to IAA. The percentage of callus induction increases with the increases the concentration of 2, 4 –D and NAA.   

2, 4-D (3.0mg/l) showed the maximum percentage (90.0±0.55) of callus induction shown in table-1. Among cytokiknins both BAP 

and KIN give moderate growth of callusing compare to auxins 2, 4 –D and NAA.    A combined effect of cytokinins and auxins on 

callus induction from leaf segments was also studied.  Remarkable growth of callus was observed when BAP (2.5-3.0mg/l) combined 

with 2, 4-D (0.5mg/l) and also 2, 4- D (3.0mg/l) alone. The highest amount of callus (91.2±0.80) was produced on MS medium 

supplemented with BAP (0.3mg/l) combined with auxin 2, 4-D (0.5mg/l). The lowest callusing (34.8 ± 1.16) was observed in 2.0 mg/l 

IAA. No callus induction was found to in 1.0mg/l and 1.5mg/l of IAA but in combination of IAA with BAP give good response for 

callusing at lower concentration of BAP but in higher concentration of BAP it should be reduced.  (Table 2). The percentage of 

callusing reduced when KIN was combined with NAA and IAA but in case of 2, 4-D gives positive response. Callus growth in terms 

of fresh weight and dry weight was also recorded. Maximum fresh weight and dry weight (2.36±0.06 and 1.26±0.08) of callus was 

obtained from 3.0 mg/l BAP combined with 0.5 mg/l 2, 4-D were the induced callus was structurally compact and whitish green in 

colour (Table-2). The effect of plant growth regulators (PGRs) on callus induction and growth of different plant species were studied 

in several research reports. In this respect, Similar response in the callus formation and shoot multiplication of Oroxylum indicum was 

also observed (Gokhale, M. and Bansal, Y. K., 2009). Nandwani D. et. al. (1996) reported callus obtained from seedling explants 

regenerated more profusely than callus obtained from mature stem explants on Murashig and Skoog (MS) medium supplemeted with 

indole-3-acetic acid (IAA) and benzyladenine (BA). Internodal explants were inoculated in MS (Murashig & Skoog) medium 

supplemented with various growth hormones like 6-Benzyladenine (BA), Kinetin (Kn), 2, 4-Dichlorophenoxyacetic Acid 2, 4-D) and 

α-Naphthalene Acetic Acid (NAA) at different concentrations used for regeneration of T. undulata reported by Danya U. et al., 2012. 

The auxins and cytokinins are the most widely used plant growth regulators in plant tissue culture and auxins play an important role in 

the callus induction and different types of auxins had various effects reported by Gang et al., 2003. 

V. CONCLUSION 

The MS medium contains various plant growth regulators like 2,4-D, BAP, KIN,  NAA and IAA using the range between 1.0-3.0mg/l 

and also in combination. Callus induction was recorded and the maximum callus induction was observed in the 2,4-D 3.0mg/l and 

3.0mg/l BAP combined with 0.5mg/l 2, 4-D. 

 

Table 1: Effects of Plant Growth Regulators (PGRs) on callus induction and callus growth of leaf segment of Tecomella undulata 

(Sm.) Seem (Mean± S.E) 

 

Plant Growth 

Regulators 

(PGRs) 

Concentration 

of (PGRs) 

(mg/l) 

Percentage 

(%)  for 

callus 

induction 

(Mean±SE)  

Response 

intensity of 

callus 

Texure of 

callus 

Callus colour Fresh weight 

of callus (g) 

(Mean±SE)      

Dry weight 

of callus (g) 

(Mean±SE) 

Control - - - - - - - 

MS+ BAP 1.0 55.2 ±1.02 ++ Friable Whitish green 0.45 ± 0.03 0.12 ± 0.03 

 1.5 59.8± 0.86 ++ Friable Whitish green 0.50 ± 0.04 0.16 ± 0.03 

 2.0 69.4 ± 1.63 +++ Friable Whitish green 0.76± 0.05 0.28 ± 0.04 

 2.5 72.2 ± 1.36 +++ Friable Whitish green 0.94 ± 0.19 0.35 ± 0.08 

 3.0 77.8 ± 0.86 +++ Friable Whitish green 1.12 ± 0.14 0.65 ± 0.04 

MS+KIN 1.0 0.00 ± 0.00 - - - 0.00 ± 0.00 0.00 ± 0.00 

 1.5 43.1± 0.84 + compact Yellowish green 0.37 ± 0.03 0.08 ± 0.01 

 2.0 52.0 ± 0.71 + compact Yellowish green 0.44 ± 0.03 0.10 ± 0.02 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      470 
ISSN 2250-3153  

www.ijsrp.org 

 

 2.5 63.9 ± 1.19 ++ compact Yellowish green 0.59 ± 0.07 0.16 ± 0.03 

 3.0 67.0 ± 0.84 ++ compact Yellowish green 0.73 ± 0.01 0.26 ± 0.04 

MS+2,4-D 1.0 75.2 ± 0.49 ++ compact Yellowish green 0.88 ± 0.07 0.48 ± 0.04 

 1.5 80.0 ± 0.71 +++ compact Yellowish green 1.33 ± 0.04 0.94 ± 0.04 

 2.0 83.6 ± 0.65 +++ compact Yellowish green 1.75 ± 0.04 0.89 ± 0.05 

 2.5 88.1 ± 0.60 +++ compact Yellowish green 2.19 ± 0.08 0.92 ± 0.14 

 3.0 90.0 ± 0.55 ++++ compact Yellowish green 2.25 ± 0.06 1.16 ± 0.01 

MS+NAA 1.0 71.2 ± 0.86 ++ Friable Light green 0.83 ± 0.04 0.52 ± 0.04 

 1.5 77.6 ± 1.25 ++ Friable Light green 1.23 ± 0.08 0.63 ±0.04 

 2.0 80.6 ± 0.40 +++ Friable Light green 1.30 ± 0.09 0.68± 0.04 

 2.5 85.0 ± 0.89 +++ Frible Light green 1.51 ± 0.24 0.94 ± 0.07 

 3.0 87.4 ± 0.24 +++ Friable Light green 1.98 ± 0.05 0.98 ± 0.09 

MS+IAA 1.0 0.00 ± 0.00 - - - 0.00 ± 0.00 0.00 ± 0.00 

 1.5 0 .00 ± 0.00 - - - 0.00 ± 0.00 0.00 ± 0.00 

 2.0 34.8± 1.16 + Friable Whitish green 0.20± 0.02 0.04 ± 0.02 

 2.5 41.8 ± 0.58 + Friable Whitish green 0.27 ± 0.03 0.08 ± 0.01 

 3.0 50.2 ± 0.80 + Friable Whitish green 0.33 ± 0.02 0.13 ± 0.02 

Note:  (-) No response, (+) poor growth, (++) modrate growth, (+++) good growth, (++++) very good growth  

 

 

Table 2: Effects of Plant Growth Regulators (PGRs) in combination on callus induction and callus growth of leaf segments of 

Tecomella undulata (Sm.) Seem (Mean± S.E) 

 

Plant Growth 

Regulators (PGRs) 

Concentration 

of (PGRs) 

(mg/l) 

Percentage 

(%)  for 

callus 

induction 

(Mean±SE)  

Response 

intensity of 

callus 

Texure 

of callus 

Callus colour Fresh weight 

of callus (g) 

(Mean±SE)      

Dry weight of 

callus (g) 

(Mean±SE) 

Control - - - - - - - 

MS+ BAP +2,4-D 1.0 + 0.5 78.0 ±1.41 ++ Friable Whitish green 1.40 ± 0.04 0.88 ± 0.07 

 1.5+ 0.5 84.0 ± 1.41 +++ Friable Whitish green 1.43± 0.07 0.93 ± 0.09 

 2.0+ 0.5 85.6 ± 1.17 +++ Friable Whitish green 1.66± 0.08 0.88 ± 0.04 

 2.5+ 0.5 90.4 ± 0.75 ++++ Friable Whitish green 2.28 ± 0.13 1.21 ± 0.03 

 3.0+ 0.5 91.2 ± 0.80 ++++ Friable Whitish green 2.36 ± 0.06 1.23 ± 0.08 

MS+ BAP +NAA 1.0 + 0.5 51.5 ± 1.02 + compact Yellowish green 0.44 ± 0.08 0.12 ± 0.04 

 1.5+ 0.5 64.4± 1.57 ++ compact Yellowish green 0.66 ± 0.08 0.21 ± 0.02 

 2.0+ 0.5 72.4 ± 1.17 ++ compact Yellowish green 0.89 ± 0.02 0.27 ± 0.04 

 2.5+ 0.5 71.0 ± 0.55 ++ compact Yellowish green 0.88 ± 0.07 0.28 ± 0.02 

 3.0+ 0.5 62.2± 0.86 ++ compact Yellowish green 0.57 ± 0.02 0.18 ± 0.08 

MS+ BAP +IAA 1.0 + 0.5 84.7 ± 0.66 +++ Friable Whitish green 1.57 ± 0.24 0.86 ± 0.09 

 1.5+ 0.5 81.7 ± 1.24 +++ Friable Whitish green 1.54 ± 0.06 0.85 ± 0.04 

 2.0+ 0.5 76.7 ± 0.70 ++ Friable Whitish green 1.09 ± 0.05 0.79 ± 0.04 

 2.5+ 0.5 75.4 ± 0.93 ++ Friable Whitish green 0.93 ± 0.03 0.48 ± 0.03 

 3.0+ 0.5 65.4 ± 1.44 ++ Friable Whitish green 0.69 ± 0.07 0.32 ± 0.08 

MS+KIN+2,4-D 1.0 + 0.5 69.0 ± 1.18 ++ compact Yellowish green 0.78 ± 0.04 0.31 ± 0.02 

 1.5+ 0.5 76.1 ± 1.08 ++ compact Yellowish green 0.95 ± 0.02 0.46 ±0.04 

 2.0+ 0.5 83.4 ± 1.21 +++ compact Yellowish green 1.42 ± 0.05 0.91± 0.04 

 2.5+ 0.5 86.2 ± 1.02 +++ compact Yellowish green 1.76 ± 0.03 0.90 ± 0.08 

 3.0+ 0.5 89.0 ± 0.63 +++ compact Yellowish green 2.22 ± 0.04 1.31 ± 0.10 

MS+KIN+NAA 1.0 + 0.5 74.8 ± 1.32 ++ compact Whitish green 0.81 ± 0.05 0.42 ± 0.02 

 1.5+ 0.5 67.6 ± 0.60 ++ compact Whitish green 0.73 ± 0.07 0.38 ± 0.03 

 2.0+ 0.5 53.4± 1.17 + compact Whitish green 0.48 ± 0.03 0.18 ± 0.04 

 2.5+ 0.5 44.8 ± 1.01 + compact Whitish green 0.33 ± 0.03 0.12 ± 0.02 

 3.0+ 0.5 38.2 ± 1.53 + compact Whitish green 0.28 ± 0.02 0.09 ± 0.03 

MS+KIN+IAA 1.0 + 0.5 0.00 ± 0.00 - - - 0.00 ± 0.00 0.00 ± 0.00 

 1.5+ 0.5 37.2 ± 2.35 + Friable Whitish green 0.24 ± 0.03 0.06 ± 0.00 

 2.0+ 0.5 50.4± 1.86 + Friable Whitish green 0.36± 0.03 0.08 ± 0.03 
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 2.5+ 0.5 56.0 ± 0.71 + Friable Whitish green 0.53± 0.04 0.11±  0.02 

 3.0+ 0.5 60.0 ± 0.63 ++ Friable Whitish green 0.55 ± 0.04 0.23 ± 0.03 

Note:  (-) No response, (+) poor growth, (++) modrate growth, (+++) good growth, (++++) very good growth  

 

REFERENCES 

Ahmad, F., Khan, R. A. and Rasheed, S.(1994). Preliminary screening of methanolic extracts of Celastrus paniculatus and Tecomella 

undulate for analgesic and anti-inflammatory activities. J. Ethnopharmacol., 42, 193–198. 

Ambasta S.P. (2000). The useful plants of India, p.623, National Institute of Science and Communication, New Delhi. 

Azam M,  and Ghanim A, , (2000). Flavones from Leaves of Tecomella undulata (Bignoniaceae), Biochem Syst Ecol, 28(8), 803-804. 

Berlin. 

Danya U., Udhayasankar M.  R., Punitha D., Arumugasamy K. and Sreenivasapuram N. S. (2012).  In vitro regeneration of Tecomella 

undulata (Sm.) Seem- an endangered medicinal plant. IJPAES. 2(4): 44-49. 

Gehlot D, Bohra A. (2000). Antibacterial effect of some leaf extracts on Salmonella typhi. Indian J Med Sci; 54: 102-105. 

Goyal, R., Sharma, P.L. and Singh, M. (2010). Pharmacological potential of Tecomella undulata in acute and chronic inflammation in 

rats. Int. J. Pharm. Sci. Res., 1: 108-114. 

Khare C.P (2007).  Indian medicinal plants, An illustrated dictionary, p. 649, Springer,  

Khatri A, Garg A, Agrawal S. S. (2009). Evaluation of hepatoprotective activity of aerial parts of Tephrosia purpurea L. and stem 

bark of Tecomella undulata. J Ethnopharmacol; 122: 1-5. 

Murashige, T. and Skoog, F. (1962). A revised medium for rapid growth and bioassays with tobacco tissue cultures. Physiol Planta 15: 

473-497. 

Nandwani D., Mathur N., Ramawat K. G. (1995). In-vitro shoot multiplication from cotyledonary node explants of Tecomella 

undulata. Gartenbauwissenschaft, 60: 65-68. 

Rastogi R.P., Mehrotra B.N. (2006).  Compendium of Indian Medicinal Plants, Vol. 2, p. 711, Central Drug Research Institute, 

Lucknow and National Institute of Science Communication and Information Resources, New Delhi. 

Rastogi R.P., Mehrotra B.N. (2006).  Compendium of Indian Medicinal Plants, Vol. 2, p. 711, Central Drug Research Institute, 

Lucknow and National Institute of Science Communication and Information Resources, New Delhi. 

Ravi A, Mallika A, Sama V, Begum A. S, Khan R. S, Reddy B.M. (2011). Antiproliferative activity and standardization of Tecomella 

undulata bark extract on K562 cells. J Ethnopharmacol 137:1353-1359. 

Tripathi YK, Gurha P, Ghosh D, Kumar RV & Prakash V (2007). Determination of phytogenetic relationships among Isoetes species 

using random primers. Turkish Journal of Botany 31:367-372. 

Y.Y.Gang, G.S. DH, D.J. SHI,M.Z. Weng, D.LIX,2003,Establisement of invitro regeneration system of the Atrichum mosses.Acta 

Bot.sin 45(12):1475-1480 

 

 

 

 

 

 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      472 
ISSN 2250-3153  

www.ijsrp.org 

 

CSR Practices & CSR Reporting in Indian Banking 

Sector 

Namrata Singh*, Rajlaxmi Srivastava**,Rajni Rastogi*** 

 

* Research Scholar, Department of Management, Sri Ram Swaroop Memorial University, 

Email: namrata.nim86@gmail.com   

**Assistant Professor, Department of Management, Sri Ram Swaroop Memorial University, 

Email: rajlaxmi_srivastava@yahoo.co.in 

***Professor Department of Management, Institute of Engineering and Technology, Sitapur , 

Email: dr.rajni_rastogi@yahoo.com 

 
Abstract- In the recent years the concept of Corporate Social Responsibility is spreading very rapidly in India in all the sectors 

.Corporate Social Responsibility is to contribute towards the society while working with in ethics.In developing country like India, 

banking sector plays a very important role in upgrading the economy of the country   not only by lending money or increasing the 

liquidity in the country but also by imposing a new practice called corporate social responsibility (CSR).RBI played a important role 

in supporting the concept of CSR by passing a circular in the year 2007,December, directed banks to undertake CSR initiatives for 

sustainable development .The Banking sector is in a leading position in discharging CSR in the country.  

“CSR is the continuing commitment by business to behave ethically and contribute to economic development while improving the 

quality of life of the workforce and their families as well as of the local community and society at large”. 

This paper tries to enlist various initiatives taken by the banking sector in the current era with respective to CSR and its reporting 

along with its future scope. 

Key Words: CSR Practices, Non Financial Reporting, Banking Sector, CSR Reporting 

 

1. INTRODUCTION 
This is the time of industrialization and commercialization of the entire service sector. All the Companies are moving forward for the 

profit maximization and the profit which they are gaining it is from the society so the companies must take it as obligation towards the 

society which is to be repaid in terms of social banking towards the benefit of society. This social Banking means to contribute for the 

society while conducting the work within the boundary of ethics and that is called Corporate Social Responsibility. The CSR practices 

have been started a long time ago but in India its speed of implementation were very slow. At present there is an increasing awareness 

about CSR, Sustainable Development and Non-Financial Reporting, the credit goes to RBI in focusing the CSR practices in Indian 

Banking Sector, by passing a circular in the year 2007, December, directed banks to undertake CSR initiatives for sustainable 

development. [1] 

According to Michael Hopkins (2003), CSR is concerned with treating the internal and external stakeholders of the firm ethically or in 

a socially responsible manner and the wider aim of corporate social responsibility is to create higher and higher standards of living, 

while preserving the profitability of the corporation, for its stakeholders. [2] 

 

The CSR phases as its development can be divided in to four phases are as follows: 

Phases of CSR Practices in India 

 

Phase Key Thrust Key strategies 

Phase I 

(Till 1914) 

CSR motivated by charity 

and philanthropy 

The oldest form of CSR was motivated by charity and 

philanthropy with direct influence from culture, religion, 

family tradition, and industrialization process. 

Phase II 

(19141960) 

CSR for India’s social 

development 

Dominated by the country’s struggle for independence and 

influenced fundamentally by Gandhi’s theory of trusteeship 

for consolidation and amplification of social development. 

Gandhi’s reform programs which included activities that 

sought in particular abolition of untouchability, women’s 

empowerment and rural development. 

Phase III 

(19601980) 

CSR under the paradigm of 

the mixed economy 

The paradigm of mixed economy with the emergence of 

legislation on labor and Environmental standards, affected the 

third phase of Indian CSR This phase Is also characterized by 

a shift from corporate self regulation to strict legal and public 
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regulation of business activities. 

Phase IV 

(1980 

onwards) 

CSR at the Interface between 

philanthropic and business 

approaches 

Indian companies and stakeholders began abandoning 

traditional philanthropic engagement and, to some extent, 

integrated CSR into a coherent and sustainable business 

strategy, partly adopting the multi stakeholder approach. 

 

                         Source: Based on Survey of Literature on CSR and Sundar (2000) [3] 
 

 

2. OBJECTIVE OF THE STUDY 

 

The Present study aims to evaluate the different dimensions of Corporate Social Responsibility by studying the following Objectives: 

 

o To Study the concept of CSR; 

o To Study the Major areas of CSR initiatives in Indian Banking Sector. 

o To Study the CSR Reporting Practices in Indian Financial Sector. 

o To Focus on the Present Status of CSR in Banking. 

 

3. METHODOLOGY 

 

Research methodology is the blue print of the research which is going to be conducted. The  Research design in this study is 

Descriptive research design, Random Sampling technique is used for selecting the Banks for this Study in which the major 

players two from Public Sector and two from Private Sector have been selected for the study i.e. SBI,PNB,HDFC and ICICI. The 

Data is collected from secondary sources particularly from concerned Banks Annual Report, Web sites, newsletters and data from 

various journals. 

4. LITERATURE REVIEW 

[Carroll, 1979; 2008, 500]: "The social responsibility of business encompasses the economic, legal, ethical and discretionary 

expectations that a society has of organizations at a given point in time."[4] 

The Commission defines corporate social responsibility as “the responsibility of enterprises for their impacts on society”. To fully 

meet their social responsibility, enterprises “should have in place a process to integrate social, environmental, ethical human rights and 

consumer concerns into their business operations and core strategy in close collaboration with their stakeholders”[5] According to 

Bert Scholtens, “finance relates to the sustainability of economic development and to CSR. The three financing modes open the 

potential to direct the economic activities in a way that takes account of social, ethical, and environmental issues”. [6] 

 According to Jacob M. Rose, in his study findings indicate that directors employ prospective rationality cognition, and they 

sometimes make decisions that emphasize legal defensibility at the expense of personal ethics and social responsibility. The results 

suggest that additional ethics education will have little influence on the decisions of many business leaders because their decisions are 

driven by corporate law, rather than personal ethics. [7] 

Paul C. Godfrey and Nile W. Hatch they studied on the two aspects one; Examination of the marginal utility of various CSRs by firms. 

Second, researchers must focus their tools on individual firm-stakeholder.[8] 

Md. Habib-Uz-Zaman Khan  suggests that “the effects of corporate governance (CG) elements on CSR disclosures in reporting 

information of Bangladeshi listed commercial banks are high. Non-executive directors and existence of foreign nationalities have been 

found the significant impact on the CSR reporting.”[9] Sanjay Kanti Das (2012),in his study presented that development of Corporate 

Social Responsibility (CSR) is very slowly in India though it was started a long time ago. In his view CSR has been assuming greater 

importance in the corporate world, including the banking sector. There is a visible trend in the financial sector of promoting 

environment friendly and socially responsible lending and investment practices. The Govt. of India is pursuing the matter relating to 

CSR and also drafted guidelines for CSR practices time to time. [10] 

Suman Kalyan Chaudhury, Sanjay Kanti Das, Prasanta Kumar Sahoo(2011),said in their study that, At present, the world over, there is 

an increasing awareness about Corporate Social Responsibility (CSR), Sustainable Development (SD) and Non- Financial Reporting 

(NFR). The contribution of financial institutions including banks to sustainable development is paramount, considering the crucial role 

they play in financing the economic and developmental activities of the world.[11] 

Sanjay Kanti Das(2012),in his study presented that development of Corporate Social Responsibility (CSR) is very slowly in India 

though it was started a long time ago. In his view CSR has been assuming greater importance in the corporate world, including the 

banking sector. There is a visible trend in the financial sector of promoting environment friendly and socially responsible lending and 

investment practices. The Govt. of India is pursuing the matter relating to CSR and also drafted guidelines for CSR practices time to 

time.[12] 

Kvasničková Stanislavská, L., Margarisová, K., Šťastná, K(2012), defined concept of Corporate Social Responsibility on a theoretical 

level , They focuses on  its development, its present form and the influence on financial performance of the company. They also 

worked on three czech banking subjects (Česká spořitelna, Komerční banka a Československá obchodní banka), which regularly take 

http://www.emeraldinsight.com/search.htm?ct=all&st1=Md.+Habib-Uz-Zaman+Khan&fd1=aut
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the leading positions of the official corporate donors chart Top Filantrop“. The work explores the evolution of corporate donations and 

finds the connection between corporate donations and corporate profit and financial and economic crisis. [13] 

Austin (2000) gave the concept of Collaboration Continuum. He explained the development of collaboration between nonprofits and 

corporations. According to him, such collaboration begins from a philanthropic stage, where, the nature of the relationship is similar to 

that of a charitable donor and (grateful) recipient; and ultimately results in organizational integration, where the equivalency of mutual 

benefits is fully apprehended by firms (Austin, 2000). The Collaboration Continuum hence, provides firms with more reasons to be 

socially active. Companies can follow this concept by supporting societal causes, and inspiring other companies in turn. [14] 

 

5. CSR INITIATIVES BY BANKING SECTOR 

5. 1Major Areas of CSR along with their expenditure on CSR activities 

 

      (a) State Bank of India: 

 Corporate Social Responsibility has always been a part of the State Bank of India covering various social, environmental and welfare 

activities. Their pledge towards CSR is reflected in their CSR vision statement “(Serving the Community Everywhere)  

The comparative chart of CSR spends for the last three years is as under (in crores) 

                                                                                                      

 

 

 

 

 

 

 

 

 

 

 

 

Table no. -1 (source – SBI annual report) 

By analyzing the table no.1 we can see that in the year 2009 the expenditure of bank in different CSR activities were 19.72 crores 

which  is increased in the year 2012  up to 71.18 crores   ,which is the good symbol for the Indian Economy.                                                                                         

 

Sector wise Deployment:  

The breakup of sectoral deployment of SBI’s CSR spends during the year has been as under: 

CSR Activities 2009-10 2010-11 2011-12 

National Donations 

(To provide succor to victims of natural calamities) 
5.15 2.00 5.50 

Normal Donations & other direct activities 14.57 22.44 65.68 

Total CSR spend 

For the first time in the last decade, the budget 

For CSR spend (normal donations and other direct 

activities) has been surpassed even though the allocation 

was much higher than the previous years. 

19.72 24.44 71.18 

CSR Activities Amount (` in crores) 

National Donations 5.50 

Supporting Education 38.33 

Supporting Healthcare 15.03 

Assistance to underprivileged   5.37 

Research & Development                                    3.75 

Supporting Culture 1.15 

Environment Protection 0.67 
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Table no. -2 (source – SBI annual report) 

 

In table no.2 the different CSR activities are given based on different sector, the highest  donations is done by SBI in education sector 

with 38.33 crores, second priority for donation is sector of Health care by 15.03 crores. Two sectors that is National donations and 

Assistance to underprivileged are having nearby equal spending with 5.50 &5.37 crores. The expenditure on environmental protection 

is just0.67 which is very low in comparison with other sectors. The total expenditure in the form of Donations is 71.18 crores. 

 

              b) Punjab National Bank: 

PNB is also a big player of Banking Sector under Public Sector which has contributed in a lot in CSR strategies like Sustainability, 

Corporate volunteering, social investment, health, collaboration, and green initiatives. At the march 2011, credit to Micro Small & 

Medium Enterprises sector stood at RS 45, 296 crores. Bank has financed 6400 rickshaw amount disbursed was RS 629 lakh in the 

year 2010. This Bank has been awarded “Golden Peacock Award” for CSR for the year 2011 by Institute of Director (IOD).  

 

 

Priority Sector Credit (As on last reporting of March 2011) 

 

 March 2010 March 2011 

Priority Sector Credit (%age of ANBC) 63769 (40.55) 

 

75652 (40.67) 

Of which 

 (a)Agriculture Sector (%age to ANBC) 

- Direct 

-Indirect 

 

30207(19.53) 

23604 

6603 

 

35462(19.30) 

27396 

8064 

(b) Small enterprises 24222 29540 

(c) Others 9340 10650 

Credit to weaker sections 15779 18681 

Credit to Women 7848 9218 

 

Table no. 3 (source –PNB) annual report 

 

                  c)  HDFC Bank 

 HDFC Bank is a big player of Private Sector Bank which is well established in it’s working. Swabhimaan, HDFC Life’s Corporate 

Social Responsibility (CSR) initiative- aims to play a positive role by contributing towards the advancement of society and 

conservation of environment while engaging with their stakeholders. The objective of Swabhimaan is to contribute to improve and 

enhance the quality of life of communities in which the company operates thereby helping to create an equitable society. 

Other projects 1.38 

Total 71.18 
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HDFC Life is committed to being a socially responsible corporate and its CSR framework is governed by a formal policy. Besides, the 

Company’s employees also actively embrace and participate in the Company’s community initiatives to accelerate inclusive growth 

and strengthen environment protection. 

 

    HDFC life CSR framework: 

 

Source: HDFC website 

 

                d) ICICI Bank  

ICICI Bank is India's largest private sector bank with total assets of Rs. 5,367.95 billion (US$ 99 billion) at March 31, 2013 and profit 

after tax Rs. 83.25 billion (US$ 1,533 million) for the year ended March 31, 2013. The Bank has a network of 3,529 branches and 

11,063 ATMs in India, and has a presence in 19 countries, including India. 

 

  (April 1, 2010 to March 31, 2011) 
 

ICICI Foundation Programmes Amount   

(Millions) 

CSO Partners 10 

Digantar Shiksha Evam Khelkud Samiti 12.28 

Tata Institute of Social Sciences 9.56 

The America India Foundation Trust 3.00 

Eklavya Foundation 6.52 

Jana Sanskriti Centre for Theatre of the Oppressed 2.08 

Vikramshila Education Resource Society 2.00 

Centre for Learning Resources 1.81 

Janagraaha Centre for Citizenship and Democracy 1.94 

Education Support Organisation 1.63 

Save the Children 0.90 

Other Grants / Project Expenses 1.10 

ICICI Group CSR  

Give India - ICICI Bank Read to Lead Project 26.59 

Dignity Foundation 25.00 
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Bhavishya Alliance 

 

1.61 

Give India – Speak for Smiles 

 

7.00 

TOTAL 112.93 

 

Table no. - 4 (source – ICICI annual report) 

 

 

Disbursements                                          (April 1, 2011 to March 31, 2012) 

 

ICICI Group CSR 

 

Amount(millions) 

Sevadham Trust Healthy Lokshakti Project 2.8 

Bhavishya Alliance 1.0 

Paragon Charitable Trust 1.3 

Healthy Lokshakti Project 3.0 

TOTAL 75.9 

 

Table no. -4 (source – ICICI annual report) 

 

 

6. REPORTING OF CSR PRACTICES BY INDIAN FINANCIAL INSTITUTIONS 

 

The concept of CSR reporting has been described by different scholars in different ways.CSR reporting calls for reflection of 

corporate ethical practices, transparency, sensitivity to the environment issues, social commitment and labour welfare practices of 

business houses. It is observed from Kamayog’s CSR rating(2009) that most of the Indian banks do not mention CSR on their annual 

reports or on websites.[15] 

 

CSR rating of Indian financial Institutions 

 

level(0-5) No. of banks/fis Name of banks/fis 

Level 0 3 City Union Bank, Vysya Bank and Vijay Bank. 

Level 1 6 Central Bank of India,Indusind Bank, Karnataka Bank,Kotak Mahindra 

Bank,South Indian Bank & UCO Bank 

Level 2 15 Allahabad Bank,Andhra Bank, BOB,Bank of India, Bank of Maharashtra 

Bank,IDBI bank,Bank of Rajasthan,Corporation Bank,Federal Bank, HDFC 

,Indian overseas,State Bank of Bikaner,State Bank of Mysore, State Bank of 

Travancore and Syndicate Bank. 

Level 3 11 Axis Bank,Canara Bank,Dena Bank,ICICI bank ,Indian Bank,ING Vysya 

Bank, Jammu and Kashmir Bank, Oriental Bank, Punjab National Bank,SBI 

and Union Bank of India. 

Level 4 1 Yes Bank 

Level 5 Nil Nil 

 

Source: Karmayog’s CSR rating, 2009. [16] 

 

7. PRESENT STATUS OF CSR IN BANKING 

 New companies bill is a step forward: Clause 135- corporate social responsibility. 

The new Companies Bill seeks to make it mandatory for companies of a certain financial strength to spend at least 2% of their average 

net profit over three years on corporate social responsibility. The Bill, which would replace the nearly six-decade old Companies Act, 

1956, was cleared by the Rajya Sabha on 8 August while it had received the Lok Sabha nod in December last year. As per the new 

norms, the two per cent spending on CSR is not mandatory but reporting about it is mandatory. In case, a company is unable to spend 

the required amount, then it has to give an explanation for the same. The CSR norms, that would come into effect once the President 

gives his assent, would be applicable to companies having either net worth of Rs 500 crores or more; turnover of Rs 1,000 crores or 

more; or net profit of Rs 5 crores or more.[17] 

http://economictimes.indiatimes.com/topic/Lok%20Sabha
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 RBI revises bank KYC guidelines, advises new set of norms on July 1 2013 

In a bid to strengthen its safeguards against money laundering, the Reserve Bank of India (RBI)  issued the master circular revising 

certain guidelines related to bank Know Your Customer (KYC) policy. It suggested creating Unique Customers Identification Code 

(UCIC) while bringing changes in new account opening process .[18] On July 16, 2013, RBI fines 22 banks Rs 50cr for violation of 

know your customer which includes SBI, PNB and 20 more lending banks .[19] 

8. CONCLUSION 

At present the Banking Sector performing their banking services more effectively in comparison with the past and also started 

working towards social banking that is Corporate Social Responsibility. Maximum number of banks whether related to private sector 

or public sector highly performing CSR activities as per their priority but if we look towards the CSR reporting then we can see that 

most of the banks are still not disclosing their amount for such initiatives in their websites. After the involvement of RBI the CSR 

becomes the important part of Banking Sector but still more regulations and new policies are required to implement the concept of 

CSR in Indian Banking Sector .RBI should made some criteria to distinguish between the banks conducting CSR practices and those 

not conducting ,on the bases of their involvement in social banking and some percentage must be set for spending on CSR activities 

by all the established Banks and a proper monitoring is required by a committee on the working of Banks so that the Banks work for 

their profit along with contributing towards the society because Corporate social responsibility is just not the charity but a practical 

implementation of ethical ideas towards the society. 
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Effects of certain ITK based medicinal plant parts on 

seed micro flora of storage rice grains 
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Abstract- Stored grains of five varieties of rice (Oryza sativa L.) 

viz. Moirangphou khongangbi, Maipakphou, Chakkhao 

poireiton, RCM -9 and Daramphou were studied to investigate 

the effect of some plant extracts and cowdung mixed oil on  the 

occurrence of seed-borne mycoflora using blotter technique. 

There were 19.73%,17.89%,13.12%,17.29% and 21.89% 

mycoflora found associated with the seeds of Moirangphou 

khongangbi, Maipak phou, Chakkhao poireiton, RCM-9 & 

Daram phou respectively. Ten fungal species namely Fusarium 

moniliforme, Fusarium sp., Alternaria sp.,Helminthosporium sp., 

Curvularia sp., Pithomyces, Aspergillus sp.,Penicillium sp., 

Nigrospora sp., Rhizoctonia sp  were isolated from different test 

rice varieties. Four plant parts viz., shade dried leaves of 

Zanthoxylum acanthopodium (Rutaceae), Melia azadarach 

(Meliaceae), Meriandra bengalensis (Lamiaceae), powdered 

rhizome of Acrorus calamus (Acoraceae) and cowdung mixed 

oilcake were used to investigate their effect on seed-borne 

mycoflora of rice. Seed treatment with different plant materials 

exhibited significant effect on the occurrence of organisms. 

 

Index Terms- Traditional rice storage, seed borne fungi, 

indigenous medicinal plants 

 

I. INTRODUCTION 

ice (Oryza sativa) is the staple cereal crop of Northeastern 

India. Seed borne diseases cause enormous        losses to our 

crops. The infected seeds fail to germinate, carry, transmit and 

spread diseases from seed to seedling and then to growing crop 

plants. The field fungi like Alternaria, Cladosporium, 

Curvularia, Fusarium and Helminthosporium invade seeds as 

they  developed on the plants in the field as and when plants 

matured, but before they are harvested (Christensen and 

Kaufmann, 1965). These fungi usually do not continue to grow in 

grains after harvest, but may remain alive for years in grains 

stored at low moisture content and low temperature (Christensen, 

1963).  Farmers and traditional grain processors have been 

evolving number of traditional practices through trial and error 

methods, to avoid huge loss that are occurring in stored grain due 

to insects and pests. Certain practices are unique to given culture 

of a society and vary between countries, region, villages and 

even communities. Indigenous practices emanate from the 

cultural contact with specific traditional societies in tune with 

their environment. These reasons simply imply that indigenous 

knowledge is eco-friendly and safe to both man and his 

environment. Proper storage of food grains is necessary to 

prevent spoilage, increase keeping quality of storage grains by 

using natural sources for storage of various household items date 

back to the very earliest period of known history. 

        The people in the valley of Manipur, especially the Meiteis 

have been using various indigenous traditional knowledge for 

controlling the menace of diseases and pests in their field crops 

as well as their stored grains. Moreover, many literature suggests 

that small holders farming based communities possess various 

indigenous traditional knowledge (ITKs), affecting their crops 

and reveals their alternative control of pests and pathogens 

(Altieri, 1993; Chhetry and Belbahri, 2009; Price and Bjornsen 

,2006; Sileshi et al., 2008).  Also, the state Manipur in particular 

is inhabited by many ethnic communities each having its own 

traditional knowledge of conserving and utilizing natural and 

domesticated plant resources. Management of rice against pests 

and pathogens are mostly controlled through their pedigree 

descended traditional knowledge using available natural 

resources such as plant materials. Considering the used of 

various plant materials by the indigenous farmers in controlling 

the pests and pathogens of stored rice grains, their scientific 

evaluation is of utmost importance. Although, there is little 

information available on the use of various plant parts/ plant 

extracts effective against fungal pathogens of stored rice grains, 

the present study was initiated to find and recommend if possible 

the most effective plant (parts/extract) against various fungal 

pathogens associated with stored rice grains.  

 

II. MATERIALS AND METHODS 

        The traditional agricultural practices of seed storage by the 

valley farmers of Manipur were documented and evaluated as to 

their effects on quality and storability of their rice seeds. Data 

were collected through informal interviews, prepared 

questionnaires and group discussions with key persons in the 

community. The study on storability of rice seed associated 

microflora was conducted in Biometric and Plant Pathology 

Laboratory, Manipur University. Five rice varieties viz., 

Moirangphou khongnangbi, Chakkhao poireiton, Maipakphou, 

Drum phou and RCM-9 were collected from the experimental 

field at Mayang Imphal, Imphal West District of Manipur. The 

rice grains were collected from the rice field at harvest (matured 

and dried) and each variety from each location packaged in a 

sealed envelope to avoid contamination by secondary inoculums 

and brought to the laboratory. Envelope containing the rice 

varieties were properly labeled giving information about the 

variety, date and place of collection. For the experiment, a 

traditional single bamboo mat storage structure plastered/coated 

with cow dung mixed mud was used. Treatment of seed 

storability consisted of six different storage treatments for each 

R  
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variety which includes storing of rice in bamboo mat plastered 

with cowdung mixed oil cake. Similarly, shade dried leaves of 

Melia azadarach, Xanthozylum acanthopodium and Meriandra 

benghalensis Benth. @ 25g/kg of grains properly mixed with the 

grains and the other treatment includes mixing of rice grains with 

50g of dried powered rhizome of Acrorus calamus. The rice 

grains stored in basket plastered with cow dung mixed mud serve 

as control. The seeds kept in different containers were stored for 

six months upto July 2012. Samples of seeds were drawn from 

each container at four different storage duration (0 day, 60days, 

120 days and 180 days)   from January (prior to storage) upto 

July.  

        Occurrence of seedborne microflora on seed was 

determined by the modified blotter method. Twenty five seeds of 

each cultivar selected at random were spaced on damp 9-cm 

Whatman No. 1 filter paper in plastic petridishes and each was 

replicated 3 times. The experiment was repeated 4 times. The 

plates were incubated in 12 hr light and 12 hr darkness at 25 ±1 

C for 8 days. After 8 day incubation period, conidia and hyphae 

of fungi growing on the seeds were picked off each infected seed 

with fine sterile forceps, mounted on a slide and examined with a 

stereo compound microscope. Each fungus was identified on the 

basis of its conidia and or hyphae characteristics and frequency 

of isolation was tabulated using the formula, 

 

 x 100 

                                                      

III. RESULT AND DISCUSSION 

        The fungal species isolated from the seeds of five rice 

cultivars treated with different plant parts and cowdung mixed 

oilcake are listed in table 1,2,3,4 & 5. The numbers of fungal 

species isolated from the treated seeds are shown in table 6. As 

seen from these tables, it was found that treatment profoundly 

affected the fungal population associated with the five types of 

seeds. The number of fungal species associated with the seeds 

was significantly reduced by these treatments during the whole 

storage period of 180 days. Among the different treatments, 

seeds treated with powdered rizhome of Acrorus calamus were 

found to be infested by minimum number of fungal species. 

Much higher number of fungal species could be isolated from the 

untreated control seeds. The percent frequencies of fungal 

species like Curvularia sp., Helminthosporium oryzae, Fusarium 

moniliforme, Alternaria sp., Pithomyces sp., etc. were 

differentially affected by different treatments.  

        Table 7.1(a),(b),(c),(d),(e)  shows the total fungal infestation 

(% frequency) of treated and untreated seeds of the five rice 

cultivars. The percentage of seeds infested with fungi was greatly 

reduced by the treatments. The greatest reduction in overall 

fungal infestation was observed in seeds treated with powdered 

rhizome of Acrorus calamus. The maximum percentage of seeds 

infested with fungi in powdered rhizome were 22.4% in 

Moirangphou khongangbi, 18.4% in Maipakphou, 14.4% in 

Chakkhao poireition, 21.2% in RCM-9, and 26.4% in Daram 

phou, while that of the untreated control seeds were 41.1%, 

34.4%, 29%, 41.1% & 35.8% respectively. The other treatments 

also reduce the fungal infestation but not as effectively as 

powdered rhizome of Acrorus calamus. Even after the 180 days 

of storage, the fungal populations were found to be significantly 

lower among the treated seeds in comparison to the untreated 

seeds. The use of Acrorus calamus was also reported by many 

workers and is said to be effective antifungal agent (Arora & 

Pandey, 1984) and also the oil extract of the said plant species 

worked as an effective controlling agent of Aspergillus oryzae 

cannot be ruled out (Alankararao & Rajender, 1981). The plant 

species (Meriandra bengalensis, Acrorus calamus, Zanthozylum 

acanthopodium, Melia, etc. used for the seed treatment are 

closely associated with the traditional culture of Manipur. The 

plants have been especially used as antiseptics and pest repellants 

and also its uses during rice harvesting season have been 

reported. 

        The present study reveals the effectiveness of powdered 

rhizome in controlling many of the seed borne microflora of 

stored rice grain and suggest an alternative to use of costlier 

chemicals and moreover being organic by default poses no harm 

to human subjects. 
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IV. TABLES 

 

Table 1: Frequency (%) of isolation of seed borne fungal species in rice Variety  Moirangphou  (Local Cultivar) 
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Aspergillus sp. 4 2.6 4 2.6 2.6  5.3 1.3 - - 1.3 - 4 - 1.3 1.3 1.3 2.6 9.3 2.6 4 2.6 5.3 1.3 

Helminthosporium sp. 5.3 2.6 2.6 5.3 5.3 9.3 2.6 1.3 - 1.3 - 1.3 5.3 1.3 2.6 1.3 2.6 - 1.3 2.6 1.3 2.6 4 2.6 

Curvularia sp. 1.3 - 1.3 -- 5.3 4 4 - 1.3 2.6 1.3 1.3 9.3 - 4 2.6 1.3 - - - 2.6 4 - 1.3 

Pithomyces sp. - 1.3 - 2.6 1.3 1.3 - 2.6 1.3 - 2.6 - 4 2.6 1.3 - - - 5.3 2.6 4 2.6 1.3 1.3 

Alternaria sp. 2.6 - 4 2.6 1.3 - 2.6 - 2.6 1.3 2.6 2.6 1.3 1.3 - 1.3 2.6 1.3 2.6 4 2.6 1.3 4 2.6 

Fusarium semeticum - 2.6 - - - 4 9.3 1.3 2.6 - - 1.3 4 - - - 1.3 2.6 4 4 - 1.3 5.3 - 

Fusarium moniliforme 5.3 5.3 4 8 9.3 4 5.3 4 1.3 - 1.3 1.3 5.3 1.3 - - 4 2.6 5.3 2.6 1.3 2.6 1.3 - 

Rhizoctonia sp. 1.3 1.3 2.6 - - 1.3 - 2.6 - - 1.3 - 4 1.3 2.6 2.6 2.6 1.3 1.3 - 2.6 - 1.3 2.6 

Nigrospora sp. 1.3 - 1.3 - - 1.3 - 1.3 2.6 1.3 4 4 2.6 2.6 - 2.6 5.3 4 1.3 - 1.3 - 2.6 4 

Penicillium sp. - 1.3  1.3 - - 2.6 1.3 4 - - 1.3 1.3 - - - 4 1.3 - - - - 1.3 1.3 

Total 21.1 17 19.8 22.4 25.1 25.1 33 15.7 15.7 6.5 14.4 13.1 41.1 10.4 11.8 11.7 25 15.7 30.4 18.4 19.7 17 26.4 17 
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Table 2: Frequency (%) of isolation of seed borne fungal species in rice Variety  Maipak phou  (Local Cultivar) 
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Aspergillus sp. 2.6 4 2.6 5.3 - 2.6 2.6 1.3 2.6 - 1.3 2.6 4 1.3 - 1.3 2.6 1.3 5.3 4 - 2.6 5.3 2.6 

Helminthosporium sp. 5.3 - 4 5.3 4 2.6 5.3 2.6 - 2.6 2.6 1.3 5.3 - 1.3 - 2.6 1.3 4 2.6 4 1.3 2.6 - 

Curvularia sp. 1.3 2.6 - - 5.3 1.3 4 - 2.6 2.6 1.3 - 1.3 - - - 1.3 - 2.6 1.3 2.6 - - 4 

Pithomyces sp. 1.3 - 1.3 - 2.6 - 2.6 4 1.3 - 2.6 - 5.3 2.6 2.6 1.3 1.3 - 1.3 1.3 4 2.6 2.6 1.3 

Alternaria sp. - 2.6 2.6 4 2.6 - 4 2.6 - 1.3 1.3 2.6 4 1.3 2.6 - - 2.6 -- 2.6 2.6 1.3 1.3 - 

Fusarium semeticum 5.3 9.3 - 1.3 - 2.6 1.3 2.6 - - - - 4 1.3 1.3 2.6 4 1.3 2.6 - 2.6 1.3 1.3 1.3 

Fusarium moniliforme 10.6 5.3 - 2.6 2.6 4 2.6 1.3 4 1.3 2.6 1.3 - 2.6 - - - 2.6 5.3 4 1.3 - 1.3 1.3 

Rhizoctonia sp. 2.6 4 2.6 - 1.3 4 - - 2.6 2.6 1.3 4 1.3 - - - 1.3 - 4 - 1.3 - - 4 

Nigrospora sp. - 2.6 1.3 2.6 - 1.3 1.3 2.6 - - 1.3 - 5.3 - 2.6 1.3 1.3 - - - 1.3 - 1.3 - 

Penicillium sp. 1.3 - - - 1.3 - 5.3 4 1.3 - 2.6 1.3 4 1.3 2.6 2.6 - - 1.3 -- 1.3 - - - 

Total 30.3 30.4 14.4 18.4 19.7 18.4 29 21 14.4 10.4 16.9 13.1 34.4 10.4 13 9.1 14.4 9.1 26.4 15.8 21 9.1 15.7 14.5 
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Table 3: Frequency (%) of isolation of seed borne fungal species in rice Variety  Chakkhao Poireiton  (Local Cultivar) 
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Aspergillus sp. 1.3 - 5.3 1.3 - 1.3 4 1.3 1.3 - 2.6 - 5.3 1.3 - 2.6 2.6 - 5.3 2.6 1.3 1.3 9.3 - 

Helminthosporium sp. 5.3 1.3 2.6 2.6 9.3 8 4 - 1.3 - 1.3 2.6 4 2.6 1.3 - 1.3 1.3 2.6 1.3 1.3 - 2.6 1.3 

Curvularia sp. 1.3 - - - 5.3 1.3 2.6 - 2.6 1.3 1.3 - 1.3 - - - 1.3 - 1.3 - 2.6 1.3 2.6 1.3 

Pithomyces sp. 1.3 - 1.3 - 1.3 - 1.3 - - - 2.6 - 2.6 - 1.3 - -- - 1.3 2.6 - - 1.3 - 

Alternaria sp. 4 - 2.6 1.3 - 1.3 2.6 - 1.3 - 1.3 - 2.6 - - 1.3 - 1.3 1.3 1.3 - - - 1.3 

Fusarium semeticum - 1.3 - - 1.3 2.6 4 1.3 - - 2.6 - - - 1.3 - - 2.6 - - - 2.6 5.2 2.6 

Fusarium moniliforme 10.6 2.6 1.3 5.3 - 1.3 4 2.6 - 1.3 - 1.3 4 - 2.6 - 2.6 - 9.3 1.3 - 1.3 - 2.6 

Rhizoctonia sp. 1.3 - 1.3 1.3 - 2.6 2.6 - 1.3 - 1.3 - 1.3 1.3 - 1.3 - - - - 2.6 1.3 1.3 1.3 

Nigrospora sp. - 2.6 - 1.3 2.6 - 1.3 4 - - - - 1.3 -- 2.6 - - - 1.3 - 1.3 - - - 

Penicillium sp. - - - 1.3 1.3 1.3 2.6 2.6 - - - 1.3 -  - - 2.6 - 2.6 - 1.3 - 1.3 - 

Total 25.1 7.8 14.4 14.4 21.1 19.7 29 11.8 7.8 2.6 13 5.2 22.2 5.2 9.1 5.2 10.4 5.2 25 9.1 10.4 7.8 23.6 10.4 
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Table 4: Frequency (%) of isolation of seed borne fungal species in rice Variety  RCM - 9  (Hybrid) 
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Aspergillus sp. 1.3 1.3 4 2.6 5.3 - 2.6 1.3 2.6 - 2.6 1.3 2.6 1.3 1.3 - 2.6 1.3 5.3 2.6 4 2.6 1.3 1.3 

Helminthosporium sp. 1.3 1.3 2.6 4 4 - 4 - - - 2.6 1.3 5.3 - 1.3 - 1.3 1.3 4 - 2.6 - 2.6 2.6 

Curvularia sp. 1.3 - 1.3 4 1.3 2.6 1.3 1.3 4 2.6 4 - 4 1.3 - 1.3 2.6 - 4 2.6 1.3 1.3 1.3 - 

Pithomyces sp. - - - - 1.3 2.6 1.3 2.6 1.3 1.3 1.3 - 2.6 2.6 1.3 1.3 - 2.6 2.6 2.6 2.6 2.6 1.3 - 

Alternaria sp. 2.6 - - - 2.6 1.3 - 1.3 1.3 1.3 2.6 - - 2.6 - 2.6 1.3 1.3 - 4 - 4 - 2.6 

Fusarium semeticum 4 2.6 4 5.3 - 2.6 4 2.6 - - - 2.6 4 - 1.3 1.3 2.6 - 9.3 2.6 2.6 1.3 2.6 1.3 

Fusarium moniliforme 5.3 2.6 2.6 5.3 4 4 4 2.6 - 1.3 4 1.3 4 1.3 1.3 - 2.6 1.3 5.3 - 2.6 - 4 2.6 

Rhizoctonia sp. 1.3 1.3 - - - 2.6 1.3 - 1.3 - 1.3 1.3 5.3 2.6 2.6 1.3 1.3 2.6 4 1.3 1.3 1.3 2.6 1.3 

Nigrospora sp. - - 1.3 - - - 1.3 4 - - - - 1.3 - - - - 2.6 4 - 4 - 5.3 4 

Penicillium sp. 1.3 - 1.3 - - 2.6 4 1.3 1.3 - 2.6 1.3 4 - 1.3 - 1.3 - 2.6 1.3 1.3 - 1.3 - 

Total 18.4 9.1 17.1 21.2 18.5 18.3 23.8 17 11.8 6.5 21 9.1 33.1 11.7 10.4 7.8 15.6 13 41.1 17 22.3 13.1 22.3 15.7 
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Table 5: Frequency (%) of isolation of seed borne fungal species in rice Variety  Daram Phou  (Hybrid) 
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Aspergillus sp. 9.3 2.6 4 4 1.3 2.6 4 2.6 1.3 2.6 2.6 - 4 2.6 1.3 1.3 - - 9.3 2.6 2.6 1.3 9.3 4 

Helminthosporium sp. 12 - 2.6 5.3 12 8 5.3 4 2.6 1.3 1.3 2.6 5.3 1.3 1.3 1.3 4 2.6 2.6 - 2.6 - 2.6 2.6 

Curvularia sp. 4 2.6 4 2.6 4 2.6 4 - 4 2.6 2.6 2.6 4 1.3 2.6 - 1.3 1.3 - 2.6 1.3 2.6 2.6 1.3 

Pithomyces sp. - 1.3 4 - 9.3 4 2.6 1.3 - - 4 1.3 - - 1.3 - 2.6 2.6 1.3 2.6 - 2.6 - - 

Alternaria sp. 4 2.6 - 4 - - - 2.6 4 - - 1.3 4 4 - 2.6 4 - 4 1.3 5.3 4 5.3 4 

Fusarium semeticum 2.6 - 1.3 2.6 4 2.6 4 - - - 2.6 1.3 5.3 2.6 2.6 - 5.3 2.6 4 - 2.6 2.6 5.3 2.6 

Fusarium moniliforme - 4 5.3 5.3 2.6 2.6 5.3 2.6 2.6 2.6 4 - 5.3 1.3 1.3 1.3 2.6 2.6 5.3 2.6 1.3 1.3 - 2.6 

Rhizoctonia sp. - - 1.3 2.6 - 1.3 4 1.3 1.3 - 2.6 4 4 - - 1.3 4 1.3 - 2.6 - 1.3 4 1.3 

Nigrospora sp. 2.6 1.3 - - - 2.6 1.3 - 1.3 - 1.3 - 2.6 - 1.3 - - - 2.6 1.3 1.3 - 2.6 1.3 

Penicillium sp. 1.3 4 - - 1.3 1.3 1.3 2.6 - - 1.3 1.3 1.3 - 2.6 - 1.3 - 2.6 - 2.6 1.3 - 4 

Total 35.8 18.4 22.5 26.4 34.5 27.6 31.8 17 17.1 9.1 22.3 14.4 35.8 13.1 14.3 7.8 25.1 13 31.7 15.6 19.6 17 31.7 23.7 
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Table 6: Number of fungal species isolated from seeds of five rice cultivars treated with plant parts and cowdung mixed 

oilcake 
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Zanthoxylum 7 

 

7 4 5 7 8 8 4 8 7 6 6 3 6 6 6 6 5 7 7 

Melia 7 

 

6 6 7 7 7 6 5 6 7 5 6 5 7 8 8 9 6 9 8 

A. calamus 6 

 

6 5 6 7 4 5 2 4 4 6 5 3 5 5 7 5 5 6 8 

Cowdung 

+oilcake 

6 

 

7 6 6 7 7 9 7 8 9 9 7 7 8 8 9 7 7 9 7 

M.bengalensis 7 

 

7 8 7 9 7 6 3 6 7 7 5 3 7 6 8 6 6 7 9 

Control 7 

 

8 7 8 7 7 9 10 9 9 10 9 8 9 9 8 8 8 9 8 

 

C1- Moirangphou khongangbi                                       C2- Maipak phou 

C3- Chakkhao poireiton                                                C4- RCM- 9 

C5- Daram phou 

 

Table 7.1 (a): Effect of plant parts and cowdung mixed oilcake on fungal incidence (% frequency) on seeds of local rice 

cultivar – Moirangphou khongangbi 

 

               Treatment                                Storage period 

0 days 60 days 120 days 180 days 

 

Zanthoxylum 

17 

(24.35) 

15.7 

(23.34) 

10.4 

(18.81) 

18.4 

(25.4) 

Melia 19.8 

(26.42) 

15.7 

(23.34) 

 

11.8 

(20.09) 

19.7 

(26.35) 

Acrorus calamus 22.4 

(28.25) 

6.5 

(14.77) 

11.7 

(20) 

17 

(24.35) 

Cowdung mixed oilcake 25.1 

(30.07) 

14.4 

(22.3) 

25 

(30) 

26.4 

(30.92) 

Meriandra bengalensis  25.2 

(30.13) 

13.1 

(21.22) 

15.7 

(23.34) 

17 

(24.35) 

Control 21.2 

(27.42) 

33 

(35.06) 

41.1 

(39.87) 

26.4 

(30.92) 

 Figures in parenthesis are Angular transformed values. 

CD.05  (Treatment) = 5.18 
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Table 7.1(b): Effect of plant parts and cowdung mixed oilcake on fungal incidence (% frequency) on seeds of local rice cultivar 

– Maipakphou 

 

               Treatment                                Storage period 

0 days 60 days 120 days 180 days 

 

Zanthoxylum 

30.4 

(33.46) 

21 

(27.27) 

10.4 

(18.81) 

15.8 

(23.42) 

 

Melia 

14.4 

(22.3) 

14.4 

(22.3) 

13 

(21.13) 

21 

(27.27) 

 

Acrorus calamus 

18.4 

(25.4) 

10.4 

(18.81) 

9.1 

(17.56) 

9.1 

(17.56) 

 

Cowdung mixed oilcake 

19.7 

(26.35) 

16.9 

((24.27) 

14.4 

(22.3) 

15.7 

(23.34) 

 

Meriandra bengalensis  

18.4 

(25.4) 

13.1 

(21.22) 

9.1 

(17.56) 

14.5 

(22.38) 

 

Control 

30.3 

(33.4) 

29 

(32.58) 

34.4 

(35.91) 

26.4 

(30.92) 

Figures in parenthesis are Angular transformed values. 

CD.05 (Treatment) = 3.78 

 

Table 7.1(c): Effect of plant parts and cowdung mixed oilcake on fungal incidence(% frequency) of local rice cultivar – 

Chakkhao poireiton 

 

               Treatment                                Storage period 

0 days 60 days 120 days 180 days 

 

Zanthoxylum 

7.8 

(16.22) 

11.8 

(20.09) 

5.2 

(13.18) 

9.1 

(17.56) 

 

Melia 

14.4 

(22.3) 

7.8 

(16.22) 

9.1 

(17.56) 

10.4 

(18.81) 

 

Acrorus calamus 

14.4 

(22.3) 

2.6 

(9.28) 

5.2 

(13.18) 

7.8 

(16.22) 

 

Cowdung mixed oilcake 

21.1 

(27.35) 

13 

(21.13) 

10.4 

(18.81) 

23.6 

(29.06) 

 

Meriandra bengalensis  

19.7 

(26.35) 

5.2 

(13.18) 

5.2 

(13.18) 

10.4 

(18.81) 

 

Control 

25.1 

(30.07) 

29 

(32.58) 

22.2 

(28.11) 

25 

(30) 

Figures in parenthesis are Angular transformed values. 

CD.05 (Treatment) = 4.16 

 

Table 7.1 (d): Effect of plant parts and cowdung mixed oilcake on fungal incidence (% frequency) on seeds of rice cultivar – 

RCM-9 

 

               Treatment                                Storage period 

0 days 60 days 120 days 180 days 

 

Zanthoxylum 

9.1 

(17.56) 

17 

(24.35) 

11.7 

(20) 

17 

(24.35) 

 

Melia 

17.1 

(24.43) 

11.8 

(20.09) 

10.4 

(18.81) 

22.3 

(28.18) 

 

Acrorus calamus 

21.2 

(27.42) 

6.5 

(14.77) 

7.8 

(16.22) 

13.1 

(21.22) 

 

Cowdung mixed oilcake 

18.5 

(25.47) 

21 

(27.27) 

15.6 

(23.26) 

22.3 

(28.18) 

 

Meriandra bengalensis  

18.3 

(25.33) 

9.1 

(17.56) 

13 

(21.13) 

15.7 

(23.34) 

 

Control 

18.4 

(25.4) 

23.8 

(29.2) 

33.1 

(35.12) 

41.1 

(39.87) 
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Figures in parenthesis are Angular transformed values. 

CD.05 (Treatment) = 5.03 

 

Table 7.1(e): Effect of plant parts and cowdung mixed oilcake on fungal incidence (% frequency) on seeds of rice cultivar – 

Daram phou 

 

               Treatment                                Storage period 

0 days 60 days 120 days 180 days 

 

Zanthoxylum 

18.4 

(25.4) 

17 

(24.35) 

13.1 

(21.22) 

15.6 

(23.26) 

 

Melia 

22.5 

(28.32) 

17.1 

(24.43) 

14.3 

(22.22) 

19.6 

(26.28) 

 

Acrorus calamus 

26.4 

(30.92) 

9.1 

(17.56) 

7.8 

(16.22) 

17 

(24.35) 

 

Cowdung mixed oilcake 

34.5 

(35.97) 

22.3 

(28.18) 

25.1 

(30.07) 

31.7 

(34.27) 

 

Meriandra bengalensis  

27.6 

(31.69) 

14.4 

(22.3) 

13 

(21.13) 

23.7 

(29.13) 

 

Control 

35.8 

(36.75) 

31.8 

(34.33) 

35.8 

(36.75) 

31.7 

(34.27) 

Figures in parenthesis are Angular transformed values. 

CD.05 (Treatment) = 3.30 

 

V.   CONCLUSION 

          It is known fact that plants contain thousands of useful 

biologically active compounds and antifungal compounds 

among them. At present, investigations are being done by 

various scientists working on various biologically active plant 

products. The paper also reveals the inhibitory effect of 

Acrorus calamus and others plant parts on fungal microflora. 

Hence, it is therefore, concluded that all the working 

scienticfic bodies should give more importance to the locally 

available plants, understand the traditional / indigenous 

knowledge possess by the farmers towards controlling the 

menace of pests and pathogens of various crop plants, using 

various plant parts and their products as well. It can be the 

alternative way of minimizing the use of costlier, harmful 

chemical pesticides in controlling and managing the menace 

of pests and pathogens of our crops. 
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 Abstract- Experiments in tropical rocky intertidal habitats across 

the globe have identified various effects of biological and 

physical factors on algal assemblage. High- and mid-intertidal 

rocky shores in tropical areas are exposed, with varying degrees, 

to the same physical factors such as temperature, heat, 

desiccation, shore height, supply of sediment and nutrients that 

affects temperate rocky shores. The degree of exposure to 

physical extremes however determines the structure of 

assemblage in most tropical rocky shores. The low shore is often 

controlled by biological factors, i.e., grazing and predation by 

mollusks, fishes, amphipods, crabs, and iguanas, while the high 

shore is mainly controlled by physical factors. It appears that the 

keystone species concept may not apply to tropical rocky shore 

communities. Reasons for this include indirect effects, 

overlapping food requirements and a diffuse predation due to a 

diverse set of assemblage that may mask the effect of one 

species. Present paper compare the several studies carried out in 

Hong Kong and Panama on tropical rocky shore consumer 

interactions. Studies on the effects of physical disturbances in 

coastal areas such as storms or typhoons are rare and there were 

little studies dealing with interactions of the sub tidal coralline 

algae and the low shore algae in tropical areas. More 

experimental work across a variety of spatial and temporal scales 

are therefore needed to determine significant biological and 

physical processes affecting the structure of algal assemblage 

across broad areas in the tropics. 

 
Index Terms- algae, physical factors, grazers, community 

structure, tropical rocky shores 

 

 
INTRODUCTION 

ropical rocky shores are diverse and species rich but hides 

the fact that it is one of the most neglected study areas in 

community ecology. Basic studies of tropical rocky shores have 

not been considered until recently by many countries and 

territories which have understood the importance of these 

systems in maintaining diversity and richness of adjacent 

communities (Gray 1997; Huang et al. 2006; Uy et al. 2008). 

John Done wrote that “no man is an island”, but even this maxim 

is proving futile in the light of present researches uncovering 

significant relationships between different systems. For instance, 

a mangrove community is not an isolated system but subsidizes 

the near shore systems by its rich humic and organic substances 

that are exchanged as tides move in and out of estuaries 

(Primavera 1998; Dittmar & Lara 2001; Jennerjahn et al. 2004). 

In addition to its protective role (Danielsen et al. 2005), it acts as 

a nursery ground for many planktonic larvae not just to fish but 

to other marine invertebrates (Primavera 1995 & 2005) 

The connectivity of different systems is being subjected to 

studies in many interdisciplinary projects carried out in various 

parts of the world (Liu et al. 2007). These studies do not only 

consider the human or the ecological points of view, but the two 

systems as connected together. One of these studies includes the 

topic on climate change. Nevertheless, focus on basic research 

should not be neglected, including the subject of tropical rocky 

shore ecology which is long neglected by countries that needed 

the information derived from them. In the light of climate 

change, increasing anthropogenic impact and global warming, 

the rate of biotic extinction has reached a record of as much as 

100 to 1000 times before the existence of humans (Vitousek et al. 

1997; Liu et al. 2007). Most of the remaining unsurveyed 

coastlines are concentrated in tropical countries that are 

vulnerable to global warming and may potentially lose valuable 

resources for new crops, medicine, vaccines and even for oil. 

Studies of coastal ecosystems around the world should be given 

the attention and importance it needs. This should stem from 

testing theories and hypotheses developed from higher latitudes 

that remain untested in many tropical systems, and the fact that 

these remain uncontested truths (Gray 1997; Hutchinson & 

Williams 2001). Tropical rocky shores can be distinguished by 

their seemingly barren and free space from the abundant foliose 

macro algal cover that characterizes most temperate rocky 

shores. It is often covered by bands of encrusting algae in both 

low- and mid-shore and, in addition the biofilm cover can also be 

distinguished at a closer glance (Williams 1993b & 1994). The 

encrusting algae and the ubiquitous biofilm cover in these shores 

nourish the herbivores present (Nicotri 1977; Garrity & Levings 

1981, 1983; Menge et al. 1986; Kaehler & Williams 1998; 

Williams et al. 2000; Macusi 2010). However, most of these 

algal assemblages are not fully characterized nor studied 

(Brosnan 1992).  

At present there are few studies that describe the roles these 

algae play in structuring the benthic invertebrates living in 

tropical rocky shores (Kaehler & Williams 1997). Most often, 

studies which have been done on encrusting algae, have been 

carried out basically on functional groups (Littler & Littler 1983) 

probably due to difficulties of examining the morphology and 

reproductive biology of their life history (Paine et al. 1979; 

Kaehler & Williams 1996). This could be a new avenue for 

research on taxonomy and surveys of encrusting algae 

considering the dearth of studies on tropical rocky shores 

(Kaehler & Williams 1996). Present review on tropical rocky 

shores, results from previous studies conducted in tropical rocky 

T 
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shores are compared and presented to examine areas where 

further studies can be carried out. We limited our comparison to 

experimental manipulations and characterization surveys done in 

five countries, those previously conducted in Panama and Hong 

Kong shores as well as those recently conducted in Brazil, the 

Galapagos and Sri Lanka. Apparently, some of our comparisons 

may differ in many respects since data from these areas have 

different experimental designs. Other than that, survey protocols 

were much in the same way such as using quadrate counts and/ 

or recording vertical and horizontal zonation patterns. In addition 

to these, the study sites in Hong Kong are typical of tropical 

seasonal shores and those in Panama as typical of tropical rocky 

shores with no seasonal variations. Further, the Hong Kong area 

can represent a typical biogeographic boundary region between 

East and South East Asia which shares a lot of characteristics to 

that of subtropical shores. A second aim was to characterize 

these systems, what factors affect them? What have we learned 

from these factors? How do algal communities react with these 

factors? A third and last aim was to provide the reader with the 

current trends and patterns in most tropical rocky shore systems, 

where are we at this time?  

Most of the recent concepts of community ecology; keystone 

species concept (Paine 1966), intermediate disturbance 

hypothesis (Connell 1978), marine protected reserves (Castilla & 

Bustamante 1989; Castilla 1999),  environmental stress models 

and community regulation (Menge & Sutherland 1976, 1987) 

have been derived from basic and applied rocky shore studies. 

This contribution from rocky shore ecology reflects the 

advancement of community ecology not just in theoretical 

aspects but also in the experimental aspects to mainstream 

ecology (the larger body of knowledge of ecology). Presently, 

most concepts applied in tropical rocky shores have been 

developed in temperate shores and have not been well tested in 

tropical rocky shores. This dearth of experiments can lead us to 

assume that many uncharacterized communities of organisms in 

tropical shores have the same characteristics as the temperate 

shores do. The recognition of this disparity of research between 

temperate and tropical rocky shores have led the groups of 

Bertness, Garrity and Menge in the early to mid 1980’s to 

conduct what possibly the first large scale experimental ecology 

done in tropical rocky shores (Bertness et al. 1981; Garrity & 

Levings 1981, Garrity 1984, Garrity et al. 1986; Menge et al. 

1986). At present these efforts have spread to Brazil (Sauer 

Machado et al 1996), Galapagos (Witman & Smith, 2003; 

Vinueza et al 2006) and Hong Kong (Williams 1993a,1994); 

while we do not want to think that advancements of ecology 

comes from experiments done in rocky shores, the relative ease 

of access, the exposure of fauna and flora to harsh elements when 

emersed and immersed in the water and the short generational 

times of the organisms in these habitats have made rocky shores 

a haven for manipulative experiments. Basic research using 

experimental manipulations have probably uncovered and tested 

many hypotheses that work and does not work in many temperate 

shores. Many of these concepts therefore may not apply strictly 

to tropical rocky shores compared to other temperate rocky 

shores. Even then, temperate versus temperate rocky shore 

comparisons may still yield significant differences between each 

other (see Menge et al. 2002) making it a necessity that processes 

and principles that apply in one locality may not do so in others. 

This paper will focus on the discussion of the roles of the 

encrusting intertidal algae on the distribution of benthic 

invertebrates, mechanisms of structuring factors for the 

encrusting algae, the effect of herbivory on the algae, presence or 

absence of competition among encrusting algal species, and the 

potential effect of sub tidal predators in structuring the algae. The 

literature used in this brief essay mainly comes from published 

papers of the Swire Institute of Marine Science, The Hong Kong 

University, and where appropriate compared to studies from 

other parts of the world. Most of our discussions are from the 

works of Williams (1993a and b and 1994), Kaehler and 

Williams (1996, 1997 & 1998), Hutchinson and Williams (2001 

& 2003), Menge and Lubchenco (1981), and Menge et al. (1985 

& 1986) and partly on our work (Macusi 2010; Deepananda 

2008). 

 

General description of algal communities 

The encrusting algal community structures in most tropical rocky 

shores are described to be intensely grazed by fishes (Menge & 

Lubchenco 1981; Menge et al. 1983, 1986) and molluscan 

grazers (Williams 1993b; Williams 1994; Macusi 2008) so that 

only a limited cover of macroalgae are able to colonize in open 

spaces. These community structures are however not consistent 

throughout all the tropics and zonation patterns varies per region 

(Sauer Machado et al. 1996). In the case of the Hong Kong 

shores which are mostly moderately exposed to waves, it 

experiences a seasonal growth of algae in both the mid- and low-

intertidal zone and distinct zonation of encrusting cyanobacteria 

with a Kyrthuthrix zone is visible compared to the Panamanian 

shores (Williams 1994, Hutchinson & Williams 2001 and 2003, 

Kennish et al. 1996). Macro-algae are restricted in crevices or 

rock pools with sparse banding of Kyrtuthrix maculans in the 

midshore and encrusting coralline algae are low on the shore 

(Williams 1994). In contrast, the Panamanian rocky shore 

experiences little disturbance as the climate pattern shows no 

seasonality. This has a great significance in terms of the number 

of species living in the area. Experiments on the effect of refuges 

(Menge et al. 1983 & 1985) as well as observed shading effects 

(Menge et al. 1983 & 1986) encouraged appearance and growth 

of macroalgae not present when the artificial refuges were not yet 

installed. Other tropical rocky shore zonation patterns seem to be 

dependent on both of these models, the tropical rocky shore with 

and without clear seasonal patterns. 

The Costa Rican rocky shores for example have a near patchy 

distribution of organisms but with greater diversity and 

abundance of organisms compared to that of Panama (Sutherland 

1987). Moreover it has been observed that, in comparison with 

Panama, the rate of recruitment of algae and barnacles are greater 

in these shores (Sutherland & Ortega 1986; Sutherland 1987). 

Macroalgae seems to grow larger and play a more dominant role 

as latitudes increases below or upwards of the tropical latitudinal 

zone. For example Bustamante and Branch (1996) have found 

that sub tidal kelp forests in the cape of South Western South 

Africa play a key role by enriching organic nutrients to the near 

shore environment. This was also observed to be the same with 

the rocky shores found at the Island of Helgoland in North 

Germany where decomposing kelps return nutrients to the near 

shore communities for recycling and usage by consumers in the 

area (author’s pers. obs.). Diversity may not be as abundant per 
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species when compared to tropical shores but macroalgal size, 

distribution and abundance increases with increasing latitude 

(Santileces 1990; Meneses & Santelices 2000); and with this 

increase in abundance, the macroalgae’s key role in the system 

also increases. This is illustrated by kelp bed forests which play 

an important role in the subtidal habitat but the same can be said 

of their role in providing nutrient subsidy and food resource to 

grazers in the rocky shore (Bustamante et al. 1995a, 1995b; 

Bustamante & Branch 1996; Duggins & Eckman 1997). The 

temperate rocky shores are well known for the great abundance 

and diversity of foliose macroalgae that inhabit the wave exposed 

as well as the moderately and sheltered rocky shores. Patterns of 

zonation are common but not strictly the same. Figure 1 

illustrates the distinct vertical zonation pattern in a temperate 

rocky shore in Chile. Even in temperate to subtropical areas, 

some algal species are present and are widely distributed in both 

areas. Distribution patterns and factors that affect such 

distribution of algae are not yet clearly understood. It has been 

postulated by Meneses and Santelices (2000) that these are due to 

temperature and latitudinal gradients that are affecting the 

germination of sporelings of macroalgae. Surveys detailing the 

biogeographic regions of South America have been started out 

but inter-country comparison and studies are yet to be carried 

out. Other popular study areas from temperate rocky shores 

include those in the Oregon coasts, California, New England as 

well as the South African coasts, Helgoland in Germany, New 

Zealand and the UK, Italy and Portugal. The most common 

characteristics that these shores exhibit are the abundance of 

foliose macroalgae (brown algae and green algae), a distinct 

littorinid and barnacle zone, urchins and sea stars and mussel 

beds which are non-existent in most tropical rocky shores if not 

very patchily distributed.  

 

 
 

Figure 1: The pattern of vertical zonation commonly characterizing a typical rocky shore found in Chile which is an example of a 

temperate rocky shore. The upper shore is bare rock and the mid shore is populated by patchily scattered littorinid grazers and 
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barnacles. Both the mid- and low-shores are comprised of a mixture of mostly brown foliose macroalgae (adapted from Santelices 

1990). 

Distribution and abundance of encrusting algae in tropical 

rocky shores 

The rocky shores found in Panama can be typical of tropical 

rocky shores which experiences no distinct seasonal changes or 

having constant temperature and season year round (Menge and 

Lubchenco 1981; Lubchenco et al. 1984; Menge et al. 1986). 

While this provides a familiar environment, it does not allow 

other preys to establish themselves on the shore due to 

dominance of constant predators found in the area. Table 1 

shows a list of common encrusting and non-encrusting algae 

found in Panama, Hong Kong and Sri Lanka. The “bare” rocks 

are often dominated by the encrusting algae (Menge et al. 1985, 

1986) in these shores. While in Hong Kong, the encrusting algae 

and biofilm covers most of the spaces in the shore with patches 

of green turfs in the mid-shore and tide pools.  The distribution 

of algae in the rocky intertidal shores of Hong Kong is governed 

by seasons and physical conditions and much less by predation. 

Effects of seasonal patterns as discussed above shows a cycle of 

summer die out of several algal species and a winter regrowth for 

most of the ephemeral macroalgae that thrives in the shore. 

Physical stress was suggested to limit algal abundance and 

diversity during the summer months from May to September in 

Hong Kong (see Hodgkiss 1984; Williams 1994).  

 

 

Table 1: Comparison of common grazers and consumers found in tropical rocky intertidal shores of Panama, Hong Kong, Brazil and 

Sri Lanka. 

 Panama 

 (Garrity & Levings 1981, 

1984;  Menge et al 1986) 

Hong Kong 

 (Williams 1993b, 1994; 

Macusi 2008) 

Brazil 

(Sauer Machado et al . 

1996) 

Sri Lanka   

(Deepananda 2008) 

 

Fish Ophiobliennius sreindachner  

Kyphosus elegans  

Scarus perrico  

Holacanthus passer  

Bodianus diplotaenia 

Eupomacentrus acapulcoensti 

Entomacrodus stellifer Caranx latus  

Trachinotus carolinus 

Trachillotus falcatus 

Trachinotus goodei  

Conodon nobilis 

Hyporhamphus unifasciatus 

Sphoeroides testudineus  

Umbrina coroides 

 

 

Gastropod Fissurella virescens  

F. longifissa  

Acanthochitona  

Ceratozona angusta  

Chiton stokesi  

Littorina aspera  

L. modesta 

Nerita scrabicosta  

Scurria stipulata  

Siphonaria maura  

S. palmata  

S. gigas  

Acanthina brevidentata  

Thais melones  

Purpura pansa  

P. paura 

Acanthupleura japonica  

Cellana toreuma  

C. grata  

Siphonaria laciniosa  

S. japonica  

Patelloida pygmea 

P. saccharina  

Lunella coronata 

Chlorostoma argyrostoma 

Monodonta labio 

M.neritoides  

Nerita albicila  

Planaxis sulcatus 

Echinolittorina radiata  

E. trochoides  

E. vidua  

Thais clavigera  

Morula musiva 

 

Anachis lyrata  

Leucozonia nassa 

Pilsbryspira albomaculata  

Pisania auritula  

Tegula vindula  

Thais haemastoma 

Trochus radiatus  

Trochus tentorium  

Clypidina notata  

Cellana radiata  

Nerita costata  

Nerita  plicata  

Littoraria undulate 

L. scabra 

Nodilittorina granularis  

N. pyramidalis  

Thais alveolata  

T. rudolphi  

Drupa  granulata  

D. margariticola 

Sea urchins Echinometra vanbrunti Anthocnidaris crasspina  

Diadema sp. 

 

Paracentrotus gaimardii Tripneustes sp.  

Diadema sp. 

 

Crabs Pachygrapsus transversus 

Grapsus grapsus 

Grapsus albolineatus  

Eriphia sp. 

Epialtus brasiJiensis  

Eriphia gonagra 

Pachygrapsus transversus 

Percnon sp.  

Dardanus sp. 

 

 

General factors 

Studies on the effects of temperature on many invertebrates have 

been inconclusive and rather this is an area where a needed focus 

can be done on many other tropical rocky shores. While 

sedimentation can be a problem in many coastal areas under 

development and encroachment of human habitat, studies on 

those have not been widely conducted in many tropical rocky 

shores (Huang et al. 2006). Whenever possible we compared 

different tropical systems such as Panama, Hong Kong, Brazil 

and the Galapagos. This is when we are focusing on the subject 

of the encrusting algae and herbivory in the tropical rocky 

shores. Experiments carried out in Panama were different in 
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experimental designs compared to those in Hong Kong. 

Nevertheless, some of the findings were similar and a 

comparison between the results of these studies will sum up the 

knowledge on these tropical rocky shores.  

Physical factors (temperature, desiccation and seasonality) 

Moore (1972) has published that environmental stresses in the 

tropics are greater compared to temperate shores. Aside from 

this, the effects of season can also vary between two different 

tropical rocky shores, depending on the locality. Tropical 

countries which are directly above the equator experiences a 

constant radiation from the Sun (e.g. Sri Lanka and Panama) but 

other areas such as Hong Kong or those directly adjacent to 

tropical countries can experience both summer and winter 

conditions. This has an effect on the abundance and distribution 

of flora and fauna in these areas. The Hong Kong shores appear 

to be largely controlled by the strong seasonality present which 

affects the abundance and distribution of marine algae (Williams 

1993a; Kennish et al. 1996). A high temperature that rises up to 

50 
0
C during summer causes algal die-offs in the shores in both 

the wave exposed and sheltered sites (Williams 1993b & 1994; 

Hutchinson and Williams 2001& 2003). A study on the effects of 

physical disturbances was conducted by Kaehler and Williams 

(1998) using artificial drip irrigation set-ups on study plots 

during summer and winter. The results suggest that physical 

stress structures the assemblage of algae in the high shore but 

there are no significant differences in the low shore set-up even 

with the drip irrigation. In the irrigated set-ups high on the shore, 

fleshy macroalgae settled and colonized empty plots and 

subsequently the encrusting algae also settled and recruited into 

the plots. When the irrigation was stopped, macroalgal settlement 

and colonization stopped except for several encrusting species 

like Hapalospogidion gelatinosum and Ralfsia expansa and the 

cyanobacteria Kyrtuthrix maculans that persisted for several 

months though in much reduced cover. These results suggest that 

in the high shore level, the physical stress is predominant not just 

in temperate areas but even in tropical rocky shores where heat 

and desiccation can be several times harsher than those 

experienced in a temperate shores. In contrast to these, 

observations in the Mediterranean shores demonstrate that 

recovery from disturbances changes the structure of the 

community including the rate of succession (Benedetti-Cecchi 

and Cinelli 1993; Dye 1993). While in Panama, the shores do not 

exhibit seasonal variations and no distinct zonation patterns 

appear in the sense as those of temperate shores.  

 

Tidal height 

The tidal height of the rocky shore can also be one factor in 

structuring the assemblage of encrusting algae. The study of 

Kaehler and Williams (1998) provides insight with respect to 

tropical rocky shores that there are species of algae which prefer 

to grow in the high shores compared to growing in the low shore 

areas. Some of these low shore species can also be found in the 

high shore areas when reduced physical stress occurs during 

seasonal changes, e.g. from summer to winter. The alga 

Hapalospogidion gelatinosum was almost completely restricted 

to the high shores although some individuals recruited to the low 

shores (Kaehler and Williams 1997). However, in this study, the 

wet treatments (irrigated) did not develop or allow this 

encrusting alga to be established in the low shore abundantly. 

The authors postulated that competition from overgrowth of 

other algae such as Ralfsia expansa and Corallina spp can be one 

of the main reasons (Kaehler and Williams 1996, 1998). 

Restriction to low shore areas of other species such as Corallina 

spp can be due to desiccation stress in the high shore areas 

(Kaehler and Williams 1998). Whereas in temperate areas, the 

brown alga Pelvetia canaliculata which is called Channel wrack 

by the British, was thought before to be restricted only in the 

upper shores (Wilson 1951), recent removal and succession 

experiments however proved this assumption untrue (Little & 

Kitching 1996). In Panama, foliose algae outcompetes the 

crustose algae even in the upper shores when shading 

experiments were conducted (Menge & Lubchenco 1981; Menge 

et al. 1985 & 1986). It was also observed that in upper shores, 

these foliose algae are restricted to cracks and crevices. The 

usually barren looking areas were observed to be mostly 

colonized by encrusting algae and corallines (Navarrete & 

Menge 1997).  

 

Sediment supply 

Though the effects of sediments on algal assemblage and its 

associated organisms are essential to understand the impact of 

coastal structures built in urban and recreational facilities. Those 

studies in tropical rocky shores have not been covered in most 

experiments. This area is important as the effects of 

anthropogenic dredging, bottom trawl fisheries, modern coastal 

infrastructures as well as strong typhoons and storms can have an 

indirect effect on re-suspension of sediment particles (Ruffin 

1998; Hutchinson & Williams 2003) that can scour or remove 

encrusting algae (McQuaid & Dower 1990; McCook & Chapman 

1991, 1997). This too can affect new recruits and early 

propagules of algae and invertebrates colonizing the substrate. 

The smothering of algae results from abrasion but can also be 

due to light attenuation (Airoldi & Cinneli 1997; Airoldi & 

Virgilio 1998). The effects of sedimentation may vary when 

other biological and physical factors are present; at small scales, 

it decreases the abundance and biomass of turf forming algae but 

at larger scales, the effects were variable or unclear (Airoldi and 

Virgilio 1998). Irving and Connell (2002) also suggested that 

sedimentation could further reduce the survivorship of algae on 

shaded subtidal rocky reefs.  

In another study, violent episodic disturbances caused by wave 

action and sediment scouring revealed differences between how 

algal turfs, erect and encrusting algae colonize a bare substratum 

(Airoldi 2000). The turf forming algae spreads through 

vegetative reproduction while the encrusting and erect algae by 

dispersal of its propagules. This means that in the event of short 

pulse disturbances of substratum colonization, the most effective 

colonizers would be turf formers while the encrusting and erect 

algae would be dependent on reseeding to colonize the bare area. 

Further studies remain to be seen whether encrusting algae can 

overgrow or colonize dumped sediment loads in cases of 

reclamation, change of direction of water flow and sediment 

deposition in cases of barriers built on the shore e.g. groins or 

banks. These artificial structures may influence species 

settlement and colonization and affect the abundance and 

distribution patterns of algae and other epibiotic organisms 

(McGuiness & Underwood 1986; Olalia et al. 2009). In the Daya 

Bay coastal region of China, human activities and nutrient 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      495 

ISSN 2250-3153  

www.ijsrp.org 

loading has been positively related to the occurrence of harmful 

algal blooms in the area (Yu et al. 2007). This was often the case 

in many embayment areas where there is high primary 

productivity, intense human activities and the system receives 

both intense and short pulses of dissolved and particulate 

materials from the land (Cembela et al. 2005).  Land and ocean 

interaction is not new science but the intense and increasing 

activities of humans in the coastal zones have particularly 

impacted most marine systems.  

 

Nutrient supply 

Most studies in nutrient enrichment focused on its impact on sub 

tidal areas such as in rocky and coral reefs and the plankton. 

Studies on direct impacts of eutrophication to algal assemblage 

in tropical rocky shores are still scant and needs to be quantified 

to have an idea of its effects and the extent of its occurrence. In 

addition, fertilization studies in the context of induced algal 

species succession have yet to be started in tropical rocky shores. 

An upstart project would be to assess nutrient enriched sub-tidal 

waters such as those near the mangrove areas or estuaries. It is 

probable that the rocky shore near this system benefits from 

exports of nutrients coming from these systems (Primavera 1998; 

Ditmar & Lara 2001; Nordhaus et al. 2006). The study of 

Bustamante et al. (1995a & 1995b) in South African rocky 

shores showed that kelp beds near the colonies of limpets are 

found to nourish and enhance the abundance and biomass of the 

limpets. Their study also showed that where dense aggregates of 

limpets are found, no foliose macroalgal beds develop as a result 

of intense herbivory on macroalgal sporelings. This was 

confirmed by previous experimental removals (Branch 1981; 

Eekhout et al. 1992) as well as removal of grazers due to natural 

catastrophe (Branch et al. 1990; McQuaid & Dower 1990), 

where foliose macroalgae developed quickly in the absence of 

the grazers. Recently the authors have observed this occurrence 

in their field study sites in Sri-Lanka and in Hong Kong where 

areas of high grazer density are mainly dominated by encrusting 

algae but areas of low grazing intensity allow the establishments 

of turf forming algae. Comparison of areas of high and low 

disturbances showed that macroalgal growth is stunted in less 

disturbed areas than in areas of high disturbance and this can be 

attributed to the presence of a number of grazers (Deepananda 

2008; Deepananda & Macusi 2012). 

Worm and Sommer (2000) postulates that even a single nutrient 

pulse can have direct and indirect effects such as on the increase 

of the number of grazers on seaweeds exposed to high nutrients 

compared to those which were unexposed. They also suggested 

that the length of time of duration or exposure to nutrients is a 

more decisive factor compared to frequency of nutrient pulses 

(Worm & Sommer 2000). A recent field manipulation study by 

Nielsen (2003) with nutrient additions in tide pools in rocky 

shores of Oregon (which experiences intermittent upwelling) 

showed that macrophyte abundance and biomass increases with 

increased nutrient loading. These nutrient pulse studies can be 

conducted in tropical rocky shores to determine the effects of 

high nutrient input in algal assemblage found in the coastal zone.  

 

Complex habitat structure 

The complexity of habitat structures found in many tropical 

rocky shores adds another advantage to consumers from constant 

predation and physical stress (Menge & Lubchenco 1981; Menge 

et al. 1985 & 1986). Substrate heterogeneity adds variation and 

increase in surface area of many rock platforms enabling animals 

and plants to live astride together whether as cryptic species 

hiding from the harsh exposure to desiccation or to the beating of 

waves and persistent herbivory (Menge 1983; Raimondi 1988; 

Blanchete et al. 2000). During the last Asian tsunami in 2004 in 

the Indian Ocean, villages with remaining plantations of 

Casuarina and mangroves were left unscathed by the deluge of 

strong waves compared to areas in other parts of Tamil Nadu 

where there were no barriers, the damages were much lesser 

(Danielsen et al. 2005). Authors have observed the similar result 

from Sri Lanka after the same tsunami event in 2004. In the 

Wadden Sea, the complex habitat structures such as eelgrass bed 

can prevent overexploitation by predators as well as competitive 

exclusion, allowing a diversification of assemblage (Reise 1978).  

In the case of the tropical rocky shores, the availability of refuges 

for predator avoidance and refuge from desiccation and physical 

stress seems to increase diversity in the community (Garrity 

1984; Menge et al. 1985, 1986). Similar observations were 

recorded in Hong Kong rocky shores where most animals were 

found hiding in cracks and crevices including some foliose algae 

concentrated in various patches to avoid physical stress during 

the summer period (Williams 1993a, Williams 1994). This highly 

stressful condition leads to release of prey from predation and 

increase effect of competition among basal species e.g. 

encrusting algae. Similarly if this condition is reversed, e.g. 

physical stress is much reduced, predation or herbivory affects 

sessile prey species in greater magnitude than competition 

between the basal species as predicted by the environmental 

stress models.  

This model which suggest that species of high trophic status (e.g. 

predators) would be regulated primarily by competition while 

species of low trophic status (basal species e.g. algae and 

barnacles) should be regulated primarily by predation (Menge & 

Sutherland 1976; Menge et al. 1986; Menge & Olson 1990) 

predicts that in benign areas, the effect of competition is not clear 

or present at all. In the Hong Kong rocky shores, we tested 

whether the predictions of the environmental stress model holds 

true when different herbivores are present and the conditions are 

benign. Using manipulation experiments, our results show that 

molluscan herbivores primarily controls the algal assemblage in 

this area when they are present in high number (Deepananda & 

Macusi 2012), while the fish and crabs do contribute in reducing 

algal cover but only those which attain escape sizes from 

molluscan herbivores (Macusi 2010). 

 

Biological factors (recruitment, settlement, herbivory and 

predation) 

Algal standing crop increases from the high-shore to the low-

shore; herbivore distribution pattern also shows similar pattern, 

i.e., increases from the high-shore to the low-shore. During 

summer, most of the ephemeral green algae that were able to 

grow during the winter die off leaving the encrusting algae to be 

the most dominant cover during the season (Williams 1993a & 

1993b; Williams 1994). Grazing is mostly concentrated down on 

the low shore during these months to avoid heat stress and gain 

moist algae found growing on the low shore. Grazing is 

presumably much reduced during these summer months because 
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most gastropods and algae die out of desiccation, heat stress 

while the remaining ones can be found concentrated in crevices 

and pools.  

A different condition occurs in Panama where a continuous 

grazing pressure by fish and gastropods are present on the shores 

(Garrity & Levings 1981, 1983; Levings & Garrity 1983; Garrity 

1984; Menge et al. 1986). Because fishes are abundant in these 

shores, and prey on the sessile algae and the gastropods. This 

predation by fishes have restricted the grazing behavior of 

herbivorous gastropods (Garrity & Levings 1981, 1983) which 

now keeps a predator avoidance mechanism, leaving patches of 

grazed and ungrazed areas in the mid- and low-shore especially 

when the tides are moving in. For instance, the herbivorous 

gastropods, Nerita scabricosta, N. funiulata and Siphonaria 

gigas were observed to scurrying back to their holes and home 

scars to avoid predation by damsel and parrot fishes as the tide 

rushes back in (Levings & Garrity 1983 & 1984). In effect, 

patches of algae are grazed near the home zones of these 

gastropods but far where they are not found, patches of ungrazed 

crustose algae can be observed including some erect algae 

(Levings & Garrity 1984). In comparison to these observations, 

study on the Brazilian shores (Sauer Machado et al. 1996) have 

shown that erect macroalgae outcompetes most of crustose algae 

during removal experiments but predation by fishes or 

gastropods or predatory avoidance mechanisms of gastropods in 

the area do not exist. These contrasting observations in the 

presence of predators have led one of the authors (EDM) to 

conduct exclusion experiments in Hong Kong shores and find out 

if fish dominates in every tropical rocky shore just as have been 

suggested earlier by Brosnan (1992). Our findings are in line 

with the findings of Sauer Machado and others (1996) in which 

they have found the effects of predation by fishes on grazers are 

not the major features of these shores nor does the benign 

environment automatically favors the grazers (Macusi 2010). 

Top-down grazing has been observed in these shores (Williams 

1994; Hutchinson and Williams 2001), although fishes are 

present, they do not dominate other consumers there. But the 

higher abundance of molluscan grazers largely controls the 

abundance of sessile preys. It is also possible that indirect effects 

can be the major character occurring in many of these shores as a 

secondary effect of the interactions happening in the community 

(Guidetti & Dulcic 2007). 

Petraitis (1983) has pointed out that in temperate rocky shores, 

the movement of littorinid grazers are also important in 

structuring rocky shores. In his experiments, the recruitment of 

Balanus sp. has been directly related to the grazing density of 

littorinids. At lower density, the littorinids can help Balanus spp. 

settle but at a higher density, this becomes detrimental. This is 

presumably due to the bulldozing effect of these grazers (Denley 

& Underwood 1979). The effect on Enteromorpha has been to 

eliminate patches at high grazing densities but at lower grazing 

intensity the patches of algae remain resistant (Petraitis 1983). 

Other grazing investigations done in temperate areas have found 

that the territorial patelid limpet, Patella longicosta has been 

responsible to increase the productivity of a crustose alga, Ralfsia 

verrucosa (McQuaid & Froneman 1993; Kaehler & Froneman 

1999). It was postulated that physical disturbance through its 

grazing enhances the productivity of the algae by providing 

spaces for its margins to extend. Another is that the molluscs can 

leave nutrient rich mucus and excretion behind the patches of 

grazed crustose algae. These limpets rarely leave their territories 

and remove other competitors of R. verrucosa by completely 

grazing on sporelings as well as foliose algae that finds its way in 

its territory. Studies on the effects of mucus on patches of algae 

in Hong Kong show that it has limited effects on stimulating 

production of algae as heat and desiccation can easily dry them 

out (Williams et al. 2000). 

Several studies on grazing in Hong Kong (Williams 1993b; 

Williams et al. 2000; Hutchinson and Williams 2001; Macusi 

2010) have shown that whether in the low shore or in the high 

shore, grazers can remove erect macroalgae in experimental plots 

within a few weeks. This favors to establish the grazer resistant 

assemblages such as corallines and other encrusting algae 

(Kaehler & Williams 1998). Herbivores can preferentially 

remove species of ephemeral green algae and allow the 

encrusting algae to develop (Lubchenco & Menge 1978; 

Benedetti-Cechi & Cinelli 1993). If molluscs predominate in 

Hong Kong, fish tends to graze and predate on sessile algal preys 

including some gastropods in Panama (Menge & Lubchenco 

1981; Menge et al. 1986).The presence of the herbivorous and 

omnivorous fishes such as damsel fishes-Eupomacentrus 

acapulcoensis, the chub-Kyphosus elegans, the parrot fish-Scarus 

perrico, the wrasse-Bodianus diplotaenia, and the porcupine 

fish-Diodon hystrix in the subtidal area which forages in the low- 

and mid-intertidal zone during high tide has been one of the 

distinguish characteristic of this tropical rocky shore community 

(Menge et al, 1986; Garrity & Levings 1981 & 1983). While in 

the Galapagos, climate perturbations such as the El Niño effect 

have a detrimental and large scale effects on the intertidal 

community (Vinueza et al. 2006). Continued evaluation of the 

effects of herbivory is important in identifying major groups of 

consumers and species that can directly or indirectly influence 

the settlement, growth and distribution of algae in tropical rocky 

shores. Fish grazing studies in other tropical rocky shores are 

needed to confirm the studies done by Menge and others (1986) 

where studies were unreplicated owing to shortage of funds and 

manpower. It is presently postulated that just as the molluscs 

play a dominant role in structuring the algal assemblage, fish 

dominated systems are also thought to do the same (Randall 1961 

& 1965). Common grazers found in Panama, Hong Kong, Brazil 

and Sri Lanka are listed in Table 2.  

 

Effects of herbivory/ predation 

The effects of mobile subtidal predators such as fish and crabs 

have been intensively studied on subtidal areas of rocky reefs; 

temperate rocky shores and tropical coral reefs. Presence of sub 

tidal predators such as fish and crabs are not new but very few 

studies have been done on their contribution for structuring of the 

near shore systems such as the tropical rocky coasts. Most of the 

studies on fish grazing have been confined to the sub tidal areas 

such as in coral reefs (Randall 1961; 1965), in tropical freshwater 

streams (Power 1983; Power et al. 1989) and in general coastal 

areas like near breakwaters (John and Pople 1973). One of the 

most extensive studies done of this kind was by Menge and 

others (1986), who examined the interactions of varied 

consumers in the rocky intertidal shores of Taboguila island in 

Panama. The observed patchiness of the area led them to 

postulate that this patchiness may be attributed to a large mobile 
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predator like fish. Findings of a previous study (John & Pople 

1973) off the Ghanaian coasts have also confirmed the grazing 

effect of fishes. Choat and Kingett (1982) however preclude the 

results of such studies as they were not able to find the 

relationship of amphipod seasonal decline in abundance with the 

sparid fishes they studied. Although they were not able to 

quantify the direct effect of predation by fishes on amphipods, it 

is possible that the abundant fishes they have studied would also 

be preying on other sessile forms such as macro- and micro-algae 

as those cases discussed above. Moreover, the experimental 

design of the study which was only done in less than a year of 

observation and focused on invertebrate predation but not on 

herbivory. Some fishes are omnivorous but there are quite few 

accounts on fish nutritional ecology and Choat and Clements 

(1998) recounts even further the scarcity of biogeographical 

studies on this aspect. A recent studies by Rilov and Schiel 

(2006a, 2006b) in New Zealand examined if fish predation was 

seascape dependent or not (that is, the adjoining topography of 

the land affects the way the assemblages are structured) and how 

it affects mussel mortality in the mid- and low-intertidal zones. 

The study provided evidence that in the presence of rocky reef 

systems mussel mortality was lesser compared when there were 

none.  

 
 

Table 2: Lists of common rocky intertidal algae from Panama, Hong Kong and Sri Lanka 
 

Panama 

(adapted from Lubchenco 1984) 
Hong Kong  

(adapted from Kaehler and Williams 1996) 
Sri  Lanka   

(Deepananda 2008) 

 

Lobophora sp Ralfsia expansa  Acanthopora sp. 

Mesospora sp Hapalospongidion  gelatinosum  Asporagopsis sp. 

Ralfsia sp Hildenbrandia  prototypus  Caulerpa racemosa  

Hildenbrandia sp H. occidentalis  C. sertulariodes 

Schizothrix calcicola Dermocarpa sp. a  Centroceras clavulatum 

Bryopsis spp Kyrtuthrix maculans  Gracilaria cassa 

Caulerpa botryoides Chaetomorpha antennina a  Hypnea pannosa 

C. peltata Ulva sp. a Padina boergesenii 

Chaetomorpha sp Corallina sessiIis  Valonia fastigiata 

Chladophoropsis sp C. pilulifera  Ahnjeltiopsis pygmaea 

Cladophora sp Dermonema frappieri a Chaetomorpha antennina  

Enteromorpha sp Gelidium  pusillum  C. gracilis  

Ulva sp Hincksia mitchelliae a  Chnoospora minima 

Amphiroa  sp Polysiphonia sp. a Enteromorpha intestinalis  

Cenfroceros clavulatum  Porphyra suborbicuIata a Euryomma platycarpa 

Corallina spp Pterocladia  tenuis a Sarcodia montagneana  

Gelidiella sp Endarachne binghamiae a  Sargassum cristaefolium  

Gelidium pusillum   S. wightii  

Hypnea  sp  Ulva fasciata 

Jania  sp  U. lactuca 

Laurencia  sp  U. rigida 

Polysiphonia sp   

P. pacifica    

Spyridium sp   

Microcoleus lyngbyaceae      

a=strongly seasonal 
 

This shows that fishes can exert strong effects to their immediate 

community. Trophic linkage is usually described as the transfer 

of energy from organisms of one trophic level to the other 

through different interactions. We depicted a hypothetical food 

web interaction links for the rocky shore algal communities of 

Panama and Hong Kong (Figure 2). Predation and herbivory are 

examples of trophic linkage where producers transfer their 

accumulated energy to the consumer. In Hong Kong, the rare 

predatory crab Eriphiasp can predate on other crabs such as the 

herbivorous grapsid crabs usually found foraging on the shore. 

But its gut content can also include other invertebrates like 

mussels and limpets as well. While in Panama, fish usually 
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includes in their meals the herbivorous gastropods as well as the 

predatory ones such as Purpura paura and P. pansa (Garrity & 

Levings 1981; Garrity 1984). This trophic linkage in the rocky 

shores can occur fast through subtidal predators like fishes and 

crabs that usually forage only during high tides. Current trends 

seem to suggest that the lack of single dominant key species in 

tropical rocky shore systems can be a reflection of the complex 

interactions of various consumers present. This brings us the next 

topic, the keystone species concept. 
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Figure 2: Comparison of interaction web of rocky shore communities in (A) Panama and (B) Hong Kong. The thick and broken lines 

suggests the qualitative strengths of the interaction and + & - means positive and negative effects, respectively. Arrow heads point to 

groups affected and a blunt end means insignificant effect. 

Competition 

Most of the observed living spaces in tropical rocky shores thrive 

mostly on barren patches, boulders and rocky reefs that creates 

effective refuge areas due to the holes, cracks and crevices that 

hosts several consumers and even patchily growing algae. This 

contrasts greatly to temperate areas where algae compete for 

spaces to colonize aggressively when present (Dayton 1971). 

Space competition does not seem to occur in non-seasonal 

tropical rocky shores (Dayton 1971, 1975; Menge and 

Lubchenco 1981; Santileces 1990). Because, both food and non-

food resources are abundant and there is no competition that 

occurs among inhabitants of the shore at all tidal levels 

(Navarrete and Menge 1997). Fish predation has been known to 

control and affect to lower the recruitment of sessile organisms 

(Menge 1991; Navarrete and Menge 1997). The upper intertidal 

zone of rocky shores in Panama has been observed to be 

dominated by barren space, while the mid- and low-shores are 

dominated by crustose algae. There were no observations that 

suggest a competition between crustose algal species is present. 

Post experimental analysis by Menge (1991) suggests that when 

the recruitment of invertebrates and foliose algae increases, the 

coverage of the crustose algae declines. Since the crustose algae 

generally covers 90% of the space in Panama, he concludes that 

low recruitment seem to be the norm in the area. In the case of 

Hong Kong, observations of competition were not recorded 

except the overgrowth of ephemeral greens of the space during 

winter which also dies off during the summer. Garrity (1984) 

concluded that generally tropical climate prevents the 

establishment of foliose macro-algae in the upper shores because 

of intense heat and desiccation. Earlier, Wilson (1951) correctly 

suggested that sharp temperature changes can only be tolerated 

by few species so that no aquatic organisms will survive these 

changes. The result would be only few organisms colonizes the 

upper shores and the number and diversity of organisms only 

increases as you move from the upper to the lower intertidal 

zone.   
 

CONCLUSION 

Tropical rocky shores are affected by many factors from 

sediment scouring, strong wave action, pulse disturbances 

namely typhoons, storms and nutrient loading, herbivory, heat 

and desiccation, habitat structure, and larval and propagule 

supply. In comparison to temperate shores, the mid- and high-

shore of tropical rocky shores experiences a greater degree of 

heat and desiccation year round due to its topography; when 

seasonal changes interacts with location, possible succession of 

algal functional groups occurs in the shore with erect algae 

dominating this change and displacing the competitively inferior 

crustose algae. This effect of physical factors in tropical rocky 

shores can influence the structure of algal communities as well as 

consumers in the shore. Distribution patterns of algae in 

temperate rocky shores follow distinct banding patterns of fauna 

and flora but this is less distinct in many tropical rocky shores 

around the world. Herbivory in most tropical rocky shores can be 

due to fish, crabs, molluscs and iguanas; molluscan herbivores in 

Hong Kong dominates the rocky shore and plays the major role 

in structuring the algal community during the winter. While fish 

and crabs may be present, these herbivores do not have as strong 

effect as the ubiquitous and more abundant molluscan 

herbivores. Algal escapes from molluscan grazing and 

cyanobacteria form the bulk of foods used by crabs during winter 

while encrusting algae are also utilized; fish on the other hand 

may browse on turf algae. Molluscan grazers preclude the 

establishment of algae by bulldozing algal sporelings. Grazer 

exclusion in Hong Kong and Panama suggests that foliose and 

filamentous algae can colonize the low shore as well as the mid-

shore areas but the higher shore levels are physically constrained 

by physical factors such as heat and desiccation. In addition, fish 

and crabs can have a significant effect on the abundance and 

distribution patterns of tropical intertidal algae but whose effects 

may vary on groups of algae or depends on the abundance of fish 

and crabs on the shore as well as the presence of other grazers 

such as limpets. In Panama, fish acts as top predator in the 

system dominating and affecting the grazing behavior of most 

herbivorous gastropods. While in the Galapagos, climate 

perturbations such as the El Niño have a detrimental and large 

scale effects on the intertidal community. The keystone species 

concept at present definition does not seem to apply in tropical 

rocky shores probably as a result of the presence of more diverse 

and redundant consumers in the area. Site specific characteristics 

in Panama would include a tropical non-seasonal rocky shore 

being affected mainly by its year round exposure to the Sun. 

Rocky reefs are abundant in the area and barren grounds also 

abound. The most abundant predators are the fishes which affect 

the behaviors of the molluscan grazers and possibly cause the 

observed “barrenness” of the area. There are also no clear 

zonation patterns whether in the low- or mid-shore zone. Hong 

Kong on the other hand is more of a seasonal type, with the 

summer season causing a widespread grazer and algal die offs 

during which the encrusting algae dominate the shores. During 

winter, some foliose algae settle and colonize not only the low 

shore but even the mid-shore. The effects of fish are quite 

negligible but may still play a role in structuring the assemblage 

cover. Subtidal predators which clearly impacts in Panama are 

therefore absent in most of the Hong Kong shores. We suggest 

that more varieties of experimental manipulations are needed to 

determine significant biological and physical processes affecting 

the structure of algal and faunal assemblages across broad areas 

in the tropics. 
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Abstract— The expansion in information technology and the need for large scale communication infrastructures has triggered the 

area of Wireless Sensor Networks (WSNs). Network is a collection of wireless nodes these are communicates with each other without 

using any offered infrastructure, access point or centralized administration. Wireless sensor networks may consist of hundreds or even 

up to thousands of small dense devices, equipped with sensors (e.g. acoustic, seismic or image), that form a wireless network. Each 

sensor node in the network collects information from its surroundings and sends it to a base station, either from source sensor node to 

destination sensor node, i.e. multi-hop, or directly to the base station. This paper presents performance comparison of four popular 

wireless sensor network routing protocols i.e. Dynamic Source Routing (DSR), Optimized Link State Routing (OLSR), Fisheye State 

Routing Protocol (FSR) and Location - Aided Routing (LAR) in variation of nodes and random waypoint mobility. We used well 

known network simulator QualNet 5.0 from scalable networks to evaluate the performance analysis of above protocols. The metrics 

used for performance analysis of End to End delay (s), Average Jitter (s), Power consumption in receive mode, transmit mode, idle 

mode and battery consumption.  

 
Index Terms— DSR, Fisheye, OLSR, LAR, QualNet version 5.0.1  

I. INTRODUCTION 

ireless Sensor Networks (WSN) has wide and varied applications. A smart sensor is a collection of 

integrated sensors and electronics. When these types of sensors are used in WSNs, very powerful, 

versatile networks can be created and used in situations where traditional wired networks fail. These sensor 

networks can be used for emission monitoring systems in the harsh environment of automobile drain systems or 

in large buildings for more consistent climate control. Research is already being conducted with respect to low-

power dissipation for deep space missions. While the space station research is focused on direct networks, this 

would be an excellent case were the flexibility of wireless networking could be aptly applied [1] [2].  
There are also countless medical applications, including monitors and implantable devices, such as a retinal prosthesis. Biomedical 

WSNs have unique constraints that must be addressed before they are feasible for human use. These implants are intended for long-

term placement in the body and, therefore, cannot dissipate amounts of heat that would damage the surrounding tissue. They would 

also require a constant, renewable source of energy. This alleviates many constraints placed on other WSNs that have finite amounts 

of non-renewable energy [3]. Uses such as these, where the network topology is nominally fixed, are of particular interest. Before we 

can use WSN in these applications, however, we need to overcome several obstacles, including limited energy, computational power, 

and communication resources available to the sensors in the network [5]. 

With a proper analysis of battery consumptions, light weight applications, efficient network protocol and interface power 

consumption of wireless network can be properly addressed. Flooding based routing protocols rely on message forwarding by 

broadcasting the message. This mechanism consumes a major portion of battery power at node level also affect the longevity of the 

network. Power efficient routing protocols apply some techniques to reduce flooding mechanism by some probabilistic and heuristic 

based approach but are suffered with increase end-to-end delay and decrease network throughput. For this reason there must be some 

threshold between power consumptions and other network parameters while designing routing protocols for WSN. In the literature 

different techniques are proposed to find the energy efficiency of routing protocol, but network lifetime is not properly addressed at 

different network traffic, load and mobility [4] [5] [6]. Focusing on these three parameters we made an attempt to determine the power 
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consumption and network lifetime of DSR, Fisheye, OLSR, and LAR at mobility and load.  

II.  PERFORMANCE CHARACTERSTICS OF ROUTING PROTOCOLS 

In this session, we present the various performance characteristics are analyzed which may influence the 

performance of the system with regards to network, users and applications [7]. 

Power Efficiency 

Average End-to-End Delay 

Average Jitter 

Average Throughput 

Network Lifetime 

Power consumption in transmit, receive and idle modes 

 

Power Efficiency: 

Reducing the amount of data transmitted across the network. 

 Duty cycle range lowers the transceiver. 

 Power management techniques is strictly implementation 

 Reduce redundant transmission. 

 Frequency of data transmission is lower. 

 Overhead frame is reducing. 

 Computation overhead reduces. 
By using a powerful routing protocol, the number of retransmission across the network can be controlled efficiently. By utilizing 

successful routing algorithm, network life time and energy will be conserved and redundant transmission will be reduced [8]. 

Average End-to-End Delay: 

Average End-to-End delay is a metrics used to measure the performance with time take by a pack to travel across a network from a 

source node to the destination node. Each sensor node with sensed data has to wait for the neighbour sensor node to turn it to active 

mode from sleep mode. End to end delay evaluates latency when data send by sensor nodes and received by destination node. An end 

to end delay includes all possible delay caused during route discovery, retransmission delay, queuing delay and relay time [7] [9]. 

Average End-to-End Delay = N (Transmission delay + Propagation Delay + Processing Delay) 

Average Jitter: 

Average jitter is a performance characteristics used to measure deviation from true periodicity eventually of immobility in packet 

across a specific network [10].  

 Network congestion in the receiver end a delay may occur this delay causes a deviation from the jitter. 

 Due to data congestion or route changes can cause jitter. 

 Average Jitter in a network increases indefinitely due to improper queuing techniques or configuration errors [12]. 

Average Throughput: 

In a WSN, throughput is measured in terms of successful delivery of data packet within the threshold time. The data may utilize 

different routes and passes across multiple intermediate nodes to reach the destination [9] [10]. Throughput is measured using number 

of bits of packet received per unit time. The following are major factors affecting throughput: 

 In network congestion may packet loss  

 Existing bandwidth 

 Number of Users in the Network 

 Data loss due to bit errors 

 Inappropriate queuing techniques used 

 Slow start and multiple decreasing techniques are used 

Network Lifetime: 

Lifetime of the WSN depends on the life of the sensor nodes. In WSN, sensor nodes have data to send to a base station. It is more 

essential to reduce the total energy consumed by the system to maximize the network lifetime of the network. With the 

implementation of effective routing protocol, power consumption per node can be balanced; network lifetime can be significantly 

increased. 
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Power consumption in transmit, receive and idle modes: 

Wireless sensor networks are power constrained network. One of the major design issues in WSN is preservation of the power 

accessible at each sensor node. The lifetime, scalability, response time and effective sampling frequency all parameters of the wireless 

network depend upon the power. Power failure often because breakage in network. Energy required maintaining the individual health 

of the node, during receiving the packets as well as transmitting the data both [10] [15].  

ROUTING PROTOCOLS: 

Dynamic Source Routing (DSR): 

DSR is a simple and efficient routing protocol designed specifically for use in multi-hop wireless ad-hoc networks of mobile nodes. 

In Dynamic Source Routing (DSR) the routing technique in which the sender of a packet determines the complete sequence of nodes 

through which the packet has to pass; the sender decided the lists this route in the packets header, identifying each forwarding “hop” 

by the address of the next node to which to transmit the packet on its approach towards the destination host. It also computes the 

routes when required and then maintains them. The protocol is self-possessed of the two main mechanisms of "Route Discovery" and 

"Route Maintenance", which work together to allow nodes to discover and maintain routes to random destinations in the network. All 

aspects of the protocol operate entirely on demand, allowing the routing packet overhead of DSR to scale automatically to only what is 

needed to react to changes in the routes currently in use [13]. 

Optimized Link State Routing (OLSR): 

OLSR is a proactive routing protocol where the routes are always available when needed. OLSR is an optimized version of a pure 

link state protocol. The topological changes cause the flooding of the topological information to all available hosts in the network. To 

reduce the possible overhead in the network protocol multipoint relays (MPR) are used. Reducing the time interval for the control 

messages transmission brings more reactivity to the topological changes. OLSR uses two kinds of the control messages namely hello 

and topology control. Hello messages are used for finding the information about the link status and the host’s neighbours. Topology 

control messages are used for broadcasting information about its own advertised neighbors, which includes at least the MPR selector 

list [13]. 

Fisheye State Routing Protocol (FSR): 

Fish eye is a proactive and hierarchical routing protocol. FSR uses the technique followed by a fish eye. Fish eye normally 

observers and focus with high detail on the object very close to its focal point. When the object distance increases from the focal point 

the detail decreases. The same principle is used in Fisheye State routing. FSR maintain topology map at each node.FSR will not flood 

or broadcast to evaluate the route. Instead, nodes maintain a link state table based on updated information from the neighbour. A full 

topology map will be stored in each node of the network. The topological map will be utilized to route discover and route maintenance 

[11] [15] [10]. 

Location - Aided Routing (LAR): 

The Location - Aided Routing Protocol uses location information to decrease routing overhead of the wireless sensor network. 

Normally the LAR protocol uses the GPS (Global Positioning System) to get this location information.  

III. MOBILITY AND ENERGY MODELS  

Mobility and Energy Consumption Modes: 

Mobility Mode: (Random Waypoint) 

In random waypoint mobility model, the nodes randomly selects a position, moves towards it in a straight line at a constant speed 

that is randomly selected from a range, and pauses at that destination. The node repeats this, throughout the simulation. In the 

simulation, Constant Bit-Rate (CBR) traffic flows are used with 4 packets/second and a packet size of 512 bytes. The performance of 

generic network traffic and the CBR model collects the following statistics [14] [16]: 

 Time when source to destination node session is started 

 Time when source to destination node session is closed 

 Number of bytes sent 

 Number of bytes received 

 Throughput 
Energy Consumption Modes: (Receive, Transmit & Idle) 

The mobile nodes in wireless sensor networks are connected between sources to destination nodes. These nodes are free to transmit 

(Tx) and receive (Rx) the data packet to or from other nodes and require energy to such activity. The total energy of nodes is used up 

in following modes: These modes of energy consumption are described as: (1) Transmission Mode (2) Reception Mode (3) Idle Mode. 

Transmission Mode: 

A node is supposed to be in transmission mode when it communicate data packet to other nodes in network. These nodes need 

energy to transmit data packet, such energy is called Transmission Energy (Tx) of that node. Transmission energy is depended on size 

of data packet which is transmitted (in Bits), if the size of a data packets is increased the required transmission energy is also 
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increased. The amount of energy spent in transmitting and receiving the packets is calculated by using the following equations: 

Energy Tx = (330*Packet Size)/2*10
6
 

Where, Packet size is specified in bits, Tx is transmission Energy. 

Reception Mode: 

When a node communicates and receives a data packet from other nodes then it is called Reception Mode and the energy taken to 

receive packet is called Reception Energy (Rx). Then Reception Energy can be given as: 

Energy Rx = (230* Packet Size)/2*10
6
 

PR= Rx/Tr 

Where Rx is Reception Energy, PR is Reception Power, Tr is time taken to receive data packet [14] [15]. 

Idle Mode: 

In this mode the node is neither transmitting nor receiving any data from source to destination. But in this mode node consumes 

power because the nodes communicate in wireless medium continuously. Because communication the node detects a data packet may 

it receive or transmit, so that the node can be switch into receive mode from idle mode. Idle energy is an exhausted energy that should 

be reduced or eliminated. The power consumed in Idle Mode is:  

PI= PR 
Where PI is power consumed in Idle Mode and PR is power consumed in Reception Mode [14]. 

IV. PROBLEM STATEMENT 

The objective of this work is to investigate power consumption of four routing protocols DSR, OLSR, RIP and ZRP using mobility 

and Energy models (Random Waypoint mobility model) for wireless sensor networks. The objectives of this paper are outlined as 

follows: 

 To investigate the impact of mobility and energy (random waypoint mobility model) on different routing 

protocols. 

 To create different simulation scenarios with number of nodes. 

 To conduct the performance analysis of random waypoint mobility model and energy model on four 

routing protocols, DSR, Fisheye, OLSR and LAR by evaluating parameters viz., end-to-end delay, 

average jitter and power consumption in transmit, receive and idle modes. 

 To investigate the performance of routing protocols by graphical representation. 

V. SIMULATION ENVIRONMENT AND PERFORMANCE EVOLUTION SETUP  

QualNet is network simulation and modeling software that predicts performance of networks through simulation and emulation. 

Simulation software can supports real-time simulation for models of 4000 nodes. Simulator having the Model Fidelity facility it can 

offers highly detailed models of all aspects of networking. In this work QualNet 5.0 network simulator [10] [17].The physical medium 

used is 802.11 PHY with a data rate of 2 Mbps. The MAC protocol used is the 802.11 MAC protocol, configured for wireless mode. 

In this work wireless module of IEEE 802.11b is used to enable mobility of the wireless nodes. IEEE 802.11b support more accurate 

wireless models for propagation, path loss, multipath fading and reception on wireless networks. The simulations are carried out for 

network densities of 45 nodes respectively. The area considered is 1500m X 1500m for stationary nodes and nodes with mobility of 

30mps. Simulations are configured for the performance evaluation of different routing protocols with the metrics like battery capacity 

& energy consumed at the destination for stationary nodes with mobility of 30mps respectively [18]. Comparisons of routing protocols 

constant bit rate (CBR) traffic patterns are used. The network contains variable CBR traffic connections and packet size of 512 bytes. 

Packets are sending from source nodes in the 0.30s interval. We used four different quantitative metrics to compare the performance 

of DSR, Fisheye, OLSR and LAR routing protocol. They are End to End delay (s), Average Jitter (s) and energy consumption in 

transmit, receive and idle modes. Figure 1 Snapshot of 45 Varying Nodes Placement network in QualNet 5.0 Simulator [17] [18]. 
TABLE I 

SIMULATION PARAMETERS FOR WSN PERFORMANCE EVALUATION OF POWER CONSUMPTION ANALYSIS OF DSR, DYMO, RIP AND ZRP PROTOCOLS. 

 

SIMULATOR PARAMETERS 

Mac Type IEEE 802.11 

Protocols  DSR, Fisheye, OLSR 

and LAR 

Transmission range 800m 

Node movement model Random  

Traffic type CBR 
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Propagation model Two Ray Ground 

Channel Frequency 2.4 GHz 

Node Speed 20m/s 

SCENARIO PARAMETERS 

  

Number of nodes 45 

Topology area 1500m2X1500m2 

Node placement  Random 

Item Size bytes 512 

Item to send 75 

Simulation time 30 Seconds 

Battery Charge Monitoring 

Interval 

60 Seconds 

Full Battery Capacity 1200 (mA,h) 

Performance Metric in 

Application Layer  

 End to End Delay, 

Average Jitter 

Performance Matrices in 

Physical Layer (in mjules) 

Energy consumed in 

transmit mode 

Energy consumed in 

received mode 

Energy Consumed in 

ideal mode 
 
 

 
Figure 1. Snap shot of QualNet Animator in Action for applying LAR Protocol using 45 nodes. 

 

 
Figure 2. Snap shot of QualNet Animator in x-y position when applying DSR Protocol using 45 nodes. 

VI. RESULT ANALYSIS WITH GRAPHS 

Average Jitter(s): 

Average Jitter is the variation in the expected time of arrival of packets. Average jitter is caused by network congestion and delays 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      508 
ISSN 2250-3153  

www.ijsrp.org 
 

in the packet network. To minimize the delay variations, a jitter buffer are implemented which temporarily stores arriving packets [10] 

[16]. 

 

 
Figure 3. Average jitter vs. Number of Nodes 

 

Performance of different routing protocol based on average jitter is explained in the Figure 3 with node destinations 5, 

10,15,20,25,30,35,40.45 nodes. The average Jitter result shows that OLSR protocol outperforms all other protocols. LAR protocol 

shows higher jitter while other protocols average Jitter values were not stable as LAR protocol. 

Average End-to-End delay(s): 

The average end to end delay of a data packet is calculated by subtracting time at which first packet was transmitted by source from 

time at which first data packet arrived to destination [16]. 

 
Figure 4. Average end to end delay vs. variation in number of Nodes 

 

Figure. 4 shows the different routing protocols with random way point mobility and variation in nodes. While examining end to end 

delay routing protocols were performing more or less equal when node density was less than 0.25. When node deployment number 

increased few protocol shows drastic variation. While comparing results with different node densities LAR, Fisheye faces heavy 

delay. DSR and OLSR perform better in varying situations. 

Power consumed in Transmit Mode: 

Wireless sensor networks are power constrained network. One of the major design issues in WSN is preservation of the power 

accessible at each sensor node. In any case, power is a very critical resource and must be used very sparingly. Sensor nodes have to 

limit the transmission and computation to prevent ultimate utilization of energy resource. In such scenario, routing algorithm has to be 

designed to reduce packet broadcast during learning curve and to update the route  [10] [16]. 

 

 
Figure 5. Graph for energy consumed in transmit mode 

Power consumed in Receive Mode: 
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Figure 6. Graph for energy consumed in receive mode 

 

On analyzing the results for energy consumption in transmit and receive mode it has been concluded that Fisheye consumes 

maximum energy while energy consumption for the rest three protocols is almost same when increasing no. of nodes. 

Power consumed in Idle Mode: 

 

 
Figure 7. Graph for energy consumed in idle mode 

 

On analyzing the results for energy consumption in idle mode it is noted that there is minimum consumption in fisheye followed by 

DSR, OLSR and LAR and maximum in LAR. 

VII. CONCLUSION 

We observed that power saving is an important optimization objective in wireless sensor network, the power consumed during 

communication is more dominant than the power consumed during processing because of Limited storage capacity, Communication 

ability, computing ability and the limited battery are main restrictions in sensor networks. As the lifetime of the network is depend on 

the battery life of the nodes, the design of power efficient routing protocols is must. By the observations we compare that the impact 

of power constraints on a nodes in physical layer and application layer of the networks that DSR offers the best combination of power 

consumption and average end to end delay performance. It has been observed that OLSR has better network lifetime than other.  

Future work, we can reduce the waste power consumption of the nodes by reducing the number of routing control packets and 

reducing the power consumed by nodes in a large network to increase the life time of network.  
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Abstract- This paper introduces a new solar technology that 

emulates how trees convert sunlight into energy. Trees, shrubs 

and plants use an inherent structural design to expose their 

leaves, height dense to sunlight for photosynthesis. They do this 

determines their survival. Based on this we describe the coconut 

tree growing u to 30m(98 feet) tall, with pinnate leaves 4-6m(13-

20feet) long to design a solar tree. Pinnate refers to a leaf 

resembling like a feather having the leaflets on each side of a 

common axis. It can be either even or odd. By this structured 

pattern that leaves follow to arrange themselves on a tree. With 

this arrangement we introduce a new idea to design a solar tree 

using nanowire solar cell. Nanoparticles exhibit a number of 

special properties relative to bulk material. A single Nanowire 

concentrates the sunlight upto 15 times of the normal sunlight 

intensity. Surprising results have the potential for developing a 

new kind of highly efficient solar cell. Nanowires possess some 

distinctive physical light absorption properties. Because of these 

properties, the limit of how much energy from the sun’s rays we 

can use is higher than previously thought. For many years it has 

been a high mark for solar cells efficiency among researchers, 

but now there is possibility that it may be raised higher. Hence it 

is a revolutionary urban lighting concept that not just trees but 

other objects can also be decorated. These technologies 

eventually lead to the development of high efficiency solar cells 

 

Index Terms- Solar tree, Nanowire solar cell, street light design 

 

I. INTRODUCTION 

nergy consumption in the world particularly in the 

industrialized countries has been growing at an alarm rate. 

Fossil fuels which today meet major part of the energy demand 

are being depleted quickly. World has started running out of oil 

and it is estimated that 80% of the world’s supply will be 

consumed in our lifetimes. Coal supplies may appear to be large 

but even this stock may not last longer than a few decades. 

Nuclear power has posed a number of problems and nuclear 

fusion is still a speculative technology. Thus we are forced to 

look for unconventional energy sources such as geothermal, 

ocean tides, wind and sun. It is also hoped that these alternative 

energy sources will be able to meet considerable part of the 

energy demand in coming future. Among all these solar energy 

seems to hold out the greatest promise for the mankind. It is free, 

inexhaustible, nonpolluting and devoid of political control. Solar 

water heaters, space heaters are already on the market and seem 

to be economically viable. Solar photovoltaic cells, solar 

refrigerators, solar thermal plants will be technically and 

economically viable in a short time. It is optimistically estimated 

that 50% of the world power requirements in the middle of 21
st
 

century will only come from solar energy. 

 

II. SOLAR POWER 

         The sun gives out 3.7*10
26

 watts of energy into space, out 

of which earth intercepts only 5*10
-10th

 part of the solar energy 

output. The energy intercepted by earth is equivalent to 1.7*10
17 

watts
. The energy emitted by the sun within three minutes is 

equivalent to the world energy consumption during a year. Most 

of the solar radiation reaches earth as electromagnetic waves of 

about 0.25 to 3µ wavelength. Solar energy is unique source of 

energy which can be exploited in many different ways as one 

such way is  

i) By direct conversion to electricity by photovoltaic. 

 

A) Photovoltaic conversion: 

         In Photovoltaic conversion, solar radiation falls on 

semiconductor devices called solar cells which convert sunlight 

directly into electricity. When light falls on the junction between 

two types of semiconductor called p-type and N-type-type has an 

excess of electrons and P-type has a shortage of electrons. When 

a bright  light  shines on a cell, energy from the 

light(photons)enables electrons to break free from the junction 

between them. This is called photoelectric effect. The flow of 

electrons constitutes an electric current stored in batteries. 

 

 
Fig.1 Photovoltaic effect 

 

III. SOLAR CELL-NANOWIRE BASED SOLAR CELL 

        Nanowires are made of semiconductor material Indium 

phosphide- Commonly used as substrate for epitaxial InGaAs. 

Superior electron velocity, used in high-power and high-

frequency applications. It works like antenna thatabsorb sunlight 

and generate power. Nanowire crystal has cylindrical structure 

with diameter of about 10,000 part of a human hair. 

Development not only of solar cells but also of future of quantum 

E  
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computers and other electronic products. Due to some unique 

physical light properties of nanowires the limit of how much 

energy we can utilize the sun’s rays is higher than previous 

believed. The nanowires are predicted to have great potential in 

the development not only for solar cells but also for quantum 

computers. It turns out that nanowires naturally concentrate the 

sun’s rays into a very small area in the crystal by upto a factor 

15.Because the diameter of nanowire crystal is smaller than the 

wavelength of light coming from the sun it can cause resonances 

in the intensity of light in and around nanowires. Thus the 

resonances can give a concentrated sunlight where the energy is 

converted which can be used to give a higher conversion 

efficiency of the sun’s energy. 

 

 
Fig-2 Nanowire solar cell 

 

         Advantages: Little maintenance, Longer life, Not create 

pollution problem, Easy maintenance, Good efficiency. 

 

IV. IDEA TO DESIGN SOLAR TREE 

SOLAR TREE: 

         It is a combination of artistic and technological effort which 

exists as a form of solar artwork. This relatively new concept was 

conceived in an attempt to merge new technology relating to the 

absorption and use of solar power. Since the angle of sun’s rays 

is not fixed, particularly during the changes in seasons, the panels 

for homes are inefficient. Some residential solar systems are 

designed to move and track the sun but these systems 

substantially increase the cost of solar energy because they are 

expensive and require maintenance. So we designed a solar tree 

using an array of solar panels of nanowire solar cells as leaves. 

The solar cells on the tree were able to store enough electricity in 

spite of receiving no direct solar light for days at a time because 

of the clouds. Solar trees were really a practical form of street 

lightning. 

         We planned to design green stems constructed of steel 

pipes supporting a light bubble in which solar cells are 

connected. In place of branches we use solar panel which has to 

produce voltage. The design copied from the pattern of coconut 

tree as closely as possible. Battery is hidden at the ground base 

which is closed with proper material. The branch of the solar tree 

was decorated with LED lights at the tip. 

 

LIGHT BUBBLE: 

         Alight bubble is a decorative device consisting of a liquid 

filled vial that is heated and lighted by an incandescent light 

bulb. Because of the low liquid’s boiling point the modest heat 

generated by the lamp causes the liquid to boil and bubble up 

from the vial’s base thus creating the bubble light. 

 

V. WORKING OF SOLAR TREE 

         Storing of electric energy is a major problem for all electric 

power system. Ways to eliminate solar cell output fluctuations 

caused by  the day and night cycle and weather shifts. Despite of 

energy loss, which can be high as 50% with present batteries. 

Solar tree panels charge batteries during the day. At dusk the 

solar tree automatically switches on its led..The internal control 

can also regulates the amount of light produced on how much 

charge is left in the batteries.Asensor is used to measure the 

amount of light in atmosphere and triggers the solar lamps to 

switch ON automatically at sunset and OFF at sunset. 

 

 
Fig-3 design model of solar tree 

 

VI. CONCLUSION 

         The solar new technology presented in this paper will 

provides nearly high efficiency. The number of papers and 

patents published in this area has grown up exponentially over 

the last 10 years. However at the present, research efforts have 

largely focused on solar trees. Nanowire can concentrate the 

sunlight upto 15 times of the normal sunlight intensity and hence 

the surprising results have the potential for developing a new 

kind of highly efficient solar cell. This can be used to give a 

higher concentration efficiency of the sun’s energy. 
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      Abstract: Positioning of mobile robots basically calculated using odometry information. Odometry from the wheel’s encoder is 

mostly used for simple and inexpensive implementation for determining the relative localization of a mobile robot. This paper deals 

with the estimation of better relative localization of a two wheeled differential drive robot by means of odometry by considering the 

influence of parameters namely payload, speed, diameter of wheel and thickness of wheel. Experiments have been conducted based on 

central composite rotatable design matrix. A mathematical model has been developed for the robot using Response Surface 

Methodology (RSM) with the help of MINITAB software. An optimum relative positioning was obtained by using Excel Solver. 

      

     Index Terms: Mobile Robot, Odometry Error, Relative Localization, Response Surface Methodology, Excel solver 

 

1. INTRODUCTION 

 Positioning in a mobile robot is an important task for many applications while navigating the robots. The objective of 

localization is to determine the position of a mobile robot in its environment, given a map of the environment and local sensorial data. 

Pose estimation of robot has been known as one of the most fundamental problems in mobile robotics (Julian Lategahn et al., 2010; 

Byrne et al., 1992). Absolute and relative positioning are widely employed methods in mobile robots (Hollingum, 1991; Chenavier 

and Crowley, 1992; Evans, 1994). Odometry is the mostly used navigation method for relative positioning of mobile robot because it 

provides good accuracy, is inexpensive, and allows very high sampling rates (Borenstein, 1998). Odometry is a useful method for 

predicting the position of a robot after it has moved. The prediction is accomplished by counting the number of wheel revolutions that 

each wheel rotated. 

Absolute positioning methods usually rely on navigation beacons, active or passive landmarks, map matching and satellite 

based navigation signals but none of these existing methods are well designed. Another approach to the pose determination of mobile 

robots is based on inertial navigation with gyros and accelerometers. The experimental results acquired by the researchers (Borenstein 

and Feng, 1996; Barshan and Durrant-Whyte, 1994) indicate that this approach is not advantageous. Gyros can be more accurate and 

costly but they provide information only on the rate of rotation of a robot (Komoriya et al., 1994). This kind of problem does not exist 

with electronic compasses that measure the orientation of the robot relative to magnetic field of earth. But, electronic compasses are 

not recommended for indoor applications due to the large distortions of the magnetic field near power lines or steel structures (Byrne 

et al., 1992). 

Most of the researchers have concentrated upon the accurate calibration of odometry (Krantz, 1996; Kooktae Lee et al., 

2011), measuring errors in odometry and development of models for minimizing the odometry errors (Lauro Ojeda and Borenstein,  

2004; Korayem et al., 2006) in wheeled robots. In addition, researchers have focused on the optimum path planning in mobile robots 

(ShenZhi-cua et al.,2006; Gonzalez-Gomez et al., 2011) and stability analyses in mobile robots (Eghtesad and Necsulescu, 2004; 

Chaoli Wanget al.,2010; Jianxian Cai and Xiaogang Ruan, 2011;YaoCai et al., 2012). 
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 The motion of the robot in any particular terrain is affected by many factors like geometry and type of locomotion system 

(wheeled, tracked, hybrid, legged, jumping), properties of effectors (e.g. tyre type for wheeled robots), mass properties of a robot and 

constraints resulting from characteristics of drives (Maciej Trojnacki, 2012). 

 

From the literature, it is noticed that the major research have been focused on the development of odometry error models, 

stability analyses and path planning for mobile robots. Very few researchers have considered the effect of parameters like payload, 

velocity and geometry of wheels for mobile robot in the determination of relative localization using odometry. In this paper, a 

mathematical model for odometry error of a two wheeled differential drive robot has been developed using RSM and an optimum 

condition was obtained through XL Solver. 

 

2. TWO WHEELED DIFFERENTIAL DRIVE ROBOT 

 A two wheeled differential drive robot is a mobile robot whose movement is based on two separately driven wheels placed on 

either side of the robot body. It can thus change its direction by varying the relative rate of rotation of its wheels and hence does not 

require an additional steering motion. The robot “VENTRA” shown in Figure 1 was employed for the conduct of experiments in this 

study. The robot was driven in an indoor environment for a distance of 2 m in a straight line path. An evenly paved cement concrete 

floor was used as terrain which normally minimizes the chance of non-systematic errors such as wheel slippage, interaction with 

external bodies and travel over unexpected objects on the floor. 

The self weight of the robot is 1.2 kg and the distance between two wheels (W) is 120 mm. The maximum speed is upto 200 

mm/s. Two encoder wheels with encoders are used to calculate the linear displacement of each wheel. The new orientation of the 

robot can be estimated from difference in encoder counts, diameter of the wheels and distance between the wheels. 

 

Figure 1: VENTRA Robot 

A. Calculation of odometry error 

Odometry is a measuring method of wheel rotation as a function of time. If the two wheels of the robot are joined to a 

common axle, orientation of the centre of the axle relative to the previous orientation can be determined from odometry measurements 

on both wheels. In actual practice, optical encoders mounted on both wheels feed discretised wheel increment information to the 

controller, which in turn used to calculate the robot’s state using geometric equations. 

The wheel base (W) of the robot is the space between the contact points of two rear wheels. The center of the robot with 

respect to odometry is the midpoint between these two contacts. To calculate the variation in position and orientation of the robot with 

respect to starting point (P) across a given span of time, linear distance DR and DL of each wheel traveled (computed from number of 

http://en.wikipedia.org/wiki/Robot
http://en.wikipedia.org/wiki/Wheel
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ticks of the encoders and diameter of the wheels) and wheel base (W) are substituted in the following equation 1. The new orientation 

(R) in radians shown in Figure 2 is calculated by 

R = P + (DR- DL) / W                               (1) 

 

Figure 2: Orientation of robot 

 

3. RESPONSE SURFACE METHODOLOGY 

Response surface methodology (RSM) is one of the useful methods of analyzing the result of a factorial experiment. 

Odometry error (Oe) can be treated as output response and expressed as a function of parameters namely payload (L), speed (S), 

diameter of wheel (D) and thickness of wheel (T) as indicated in equation (2). 

 

                             (2) 

 

where,  = response surface, eu = residual, u = number of observations in the factorial experiment and iu represents level of the i
th

 

factor in the u
th

 observation. When the mathematical form of is unknown, it can be approximated by polynomials satisfactorily 

within the experimental region in terms of parameter variables. The ranges of all the parameters were fixed by conducting trial runs. 

This was performed by varying one of the parameters while keeping the rest of them as constant values. The upper limit of a given 

parameter was coded as (+2) and the lower limit was coded as (-2). The coded values for intermediate values were calculated using the 

equation (3). 

 

 
where 

Xi : required coded value of a variable X 

X  : any value of the variable from Xmin to Xmax 

Xmin : lower limit of the variable 

Xmax : upper limit of the variable 

 

The intermediate values were coded as -1, 0, and 1. The parameters with their limits and notations are given in Table 1. The 

design matrix chosen to conduct the experiments was a five level, four factor central composite rotatable design consisting of 31 sets 

of coded conditions and comprising a half replication 2
4
 = 16 factorial design plus 8 star points and 7 centre points as given in Table 2. 

All parameters at the intermediate level (0) constitute the centre points while the combination of each parameter at either its lower 

level (-2) or its higher level (+2) with the other two parameters at the intermediate level constitute the star points. Thus the 31 
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experimental runs allow the estimation of linear, quadratic, and two way interactive effects of the parameters on odometry error 

(Montgomery, 2000). 

 

Table 1: Parameters and their levels 

 

Parameters & Notations Units 
Levels 

-2 -1 0 1 2 

Payload (L) kg 0.2 0.4 0.6 0.8 1 

Speed (S) mm/sec 100 120 140 160 180 

Diameter of wheel (D) mm 40 50 60 70 80 

Thickness of wheel (T) mm 5 10 15 20 25 

 

 

Table 2: Experimental design – Central composite rotatable design matrix 

Exp.No. 
Control parameters Odometry error (rad) 

% error 
L S D T Measured Predicted 

1 -1 -1 -1 -1 0.03565 0.03590 -0.69 

2 1 -1 -1 -1 0.01785 0.01756 1.64 

3 -1 1 -1 -1 0.03425 0.03399 0.75 

4 1 1 -1 -1 0.01485 0.01465 1.34 

5 -1 -1 1 -1 0.03205 0.03106 3.08 

6 1 -1 1 -1 0.01765 0.01722 2.43 

7 -1 1 1 -1 0.03425 0.03405 0.59 

8 1 1 1 -1 0.01895 0.01921 -1.35 

9 -1 -1 -1 1 0.03235 0.03174 1.89 

10 1 -1 -1 1 0.02185 0.02215 -1.36 

11 -1 1 -1 1 0.02955 0.03009 -1.81 

12 1 1 -1 1 0.01885 0.01949 -3.41 

13 -1 -1 1 1 0.02625 0.02655 -1.15 

14 1 -1 1 1 0.02155 0.02146 0.42 

15 -1 1 1 1 0.02985 0.02979 0.21 

16 1 1 1 1 0.02385 0.02370 0.64 

17 -2 0 0 0 0.03755 0.03794 -1.04 

18 2 0 0 0 0.01365 0.01351 1.03 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      518 

ISSN 2250-3153  

www.ijsrp.org 

19 0 -2 0 0 0.02485 0.02551 -2.64 

20 0 2 0 0 0.02625 0.02584 1.57 

21 0 0 -2 0 0.03025 0.02994 1.02 

22 0 0 2 0 0.02875 0.02931 -1.94 

23 0 0 0 -2 0.02015 0.02096 -4.01 

24 0 0 0 2 0.02185 0.02129 2.56 

25 0 0 0 0 0.02085 0.02092 -0.34 

26 0 0 0 0 0.02125 0.02092 1.55 

27 0 0 0 0 0.02065 0.02092 -1.31 

28 0 0 0 0 0.02185 0.02092 4.25 

29 0 0 0 0 0.02015 0.02092 -3.83 

30 0 0 0 0 0.02085 0.02092 -0.34 

31 0 0 0 0 0.02085 0.02092 -0.34 

 

4. EXCEL (XL) SOLVER 

Solver is a powerful optimization tool, bundled with Microsoft Excel and is widely used for optimizing nonlinear engineering 

models. Optimization in Microsoft Excel begins with an ordinary spreadsheet. The solver finds a maximum or minimum or specified 

value of a target cell by varying the values in one or several changing cells. It accomplishes this by means of an iterative process, 

beginning with trial values of the coefficients. The value of the each coefficient is changed by a suitable increment, the new value of 

the function is calculated and the change in the value of the function is used to calculate improved values for each of the coefficients. 

The process is repeated until the desired result is obtained. The solver uses gradient methods to find the optimum set of coefficients.  

 

5.  RESULTS AND DISCUSSION 

 

A. Development of mathematical model 

The general form of a quadratic polynomial which gives the relation between response surface ‘Y’ and the process variable 

‘X’ is given in equation (4). 

 

 

 

where ao = constant, ai = linear term coefficient, aii= quadratic term coefficient and aij = interaction term coefficient. The values of the 

coefficients of the polynomials were calculated using the multiple regression method. A statistical analysis software MINITAB was 

used to calculate the values of these coefficients. The second order mathematical model was developed for Odometry error (Oe) as 

given in equation (5). 
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Oe =  0.020921 –0.006108 L + 0.000083S – 0.0000158D + 0.000083T + 0.001201L
2
 + 0.001188S

2
+ 0.002176D

2
 + 0.000051T

2
 – 

0.00025LS + 0.001125LD + 0.002187LT + 0.0012225SD + 0.000063ST – 0.000088DT          (5)     

   

where 

 L : Payload in kg 

 S : Speed of robot in mm/sec 

 D : Diameter of wheel in mm 

 T : Thickness of wheel in mm 

 

B. Adequacy of the model  

The adequacy of the model is tested using the analysis of variance (ANOVA). As per the ANOVA technique (Box and 

Hunter, 1978), the model can be considered to be adequate if the calculated value of F-ratio of the model should not exceed the 

standard tabulated value of F-ratio for a desired level of confidence (95%). From the values in Table 3, it can be deduced that the 

current model is adequate. It is evident from the Table 2 that the error between the experimental value and predicted value is less than 

5%. 

 

Table 3: Adequacy of the model 

Response 
DOF F – ratio 

Remarks 

Lack of fit Error Term Model Standard 

Odometry error 10 6 1.8 4.06 Model is adequate 

 

C. Validation of the model 

The validation of the model is checked for certain levels of the parameters, which have not been included in the experimental 

design. The validations of the experimental data are shown in Table 4. From this table, it is observed that the error between the 

measured value and predicted value is less than 5%, which confirms the validity of the model. 

Table 4: Result of conformity tests for validating the model 

Exp. No. 
Control factors Odometry error (rad) 

% error 

L S D T Measured Predicted 

1 -2 2 -2 2 0.04385 0.04472 -1.97 

2 2 -2 2 -2 0.01955 0.01899 2.88 

 

D. Optimum condition through XL Solver 

 In order to obtain optimum parametric condition for minimal odometry error, XL solver tool was used in this study. The 

mathematical model given in equation (5) was used as the target function with a condition of minimization. The constraints were set 

for all control parameters an optimized odometry error (0.01344 rad) was found at optimum parametric condition (Coded values:: L: 

2, S: 0.1755, D: 0.03631, T: - 0.81373 and corresponding decoded values ::  L: 1 kg, S: 143.5 mm/sec, D: 60.36 mm, T: 10.93 mm). 

XL solver results are shown in Figure 3. 
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Figure 3: Optimum condition through XL solver 

 

E. Confirmatory test for XL solver optimum condition 

 A confirmatory experiment was conducted for the optimum condition (L: 1 kg, S: 144 mm/sec, D: 60 mm, T: 11 mm) and 

odometry error (0.01205 rad) was obtained, which is very close to the XL solver result. 

 

6. CONCLUSION 

In this work, experiments were conducted based on central composite rotatable design matrix. A mathematical model was 

developed for the two wheeled differential drive robot using Response Surface Methodology. XL Solver tool was employed to 

determine the optimum condition for the better relative positioning i.e. minimum odometry error. The optimum level of parameters 

was found as follows. 

Payload, L (kg)   : 1 kg 

 Speed, S (mm/s)   : 144 mm/sec 

 Diameter of wheel, D (mm) : 60 mm 

 Thickness of wheel, T (mm) : 11 mm 

The optimum condition was checked through the confirmation experiment. From this study, this optimum parametric setting 

is suggested for achieving optimum relative positioning of two wheeled differential drive robot and the mathematical model developed 

in this study can be used for optimizing the odometry error using other optimization techniques. 

NOMENCLATURE 

DL : Linear distance travelled by left wheel 

DR : Linear distance travelled by right wheel 

DOF : Degree of freedom 
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Abstract- Analyzing of failure size and the issues are attained 

through failure rate. Failure size is the probability of finding an 

input that causes a failure in the input domain. As testing 

progresses, failure size decreases due to debugging. The failure 

size at the termination of testing is called the attained failure rate. 

Using this measure, we compare the efficacies of partition 

testing, random testing, derive conditions that lead to the 

superiority of partition testing, and obtain optimal time 

allocations in partition testing. The core findings are presented in 

a decision tree to assist testers in test management. 

 

Index Terms- Partition testing, Random testing, Reduction ratio, 

Optimization, Failure rate, Measurement of failure size, Code 

handling, Performance, Examination of code 

 

I. INTRODUCTION 

esting can never completely identify all the defects within 

software. Instead, it furnishes a criticism or comparison that 

compares the state and behavior of the product where principles 

or mechanisms by which someone might recognize a problem. 

        A primary purpose of testing is to detect software failures so 

that defects may be discovered and corrected. Testing cannot 

establish that a product functions properly under all conditions 

but can only establish that it does not function properly under 

specific conditions.  

        The scope of software testing often includes examination of 

code as well as execution of that code in various environments 

and conditions as well as examining the aspects of code: does it 

do what it is supposed to do and do what it needs to do.  

 

Defects and failures: 

        Not all software defects are caused by coding errors. One 

common source of expensive defects is requirement gaps, e.g., 

unrecognized requirements which result in errors of omission by 

the program designer. Requirement gaps can often be non-

functional requirements such as testability, scalability, 

maintainability, usability, performance, and security. 

        Software faults occur through the following processes. A 

programmer makes an error (mistake), which results in a defect 

(fault, bug) in the software source code. If this defect is executed, 

in certain situations the system will produce wrong results, 

causing a failure. Not all defects will necessarily result in 

failures. 

        For example, defects in dead code will never result in 

failures. A defect can turn into a failure when the environment is 

changed. Examples of these changes in environment include the 

software being run on a new computer hardware platform, 

alterations in source data, or interacting with different software. 

A single defect may result in a wide range of failure symptoms.  

Failure size relate with input. A very fundamental problem with 

software testing is that testing under all combinations of inputs 

and preconditions (initial state) is not feasible, even with a 

simple product. This means that the number of defects in a 

software product can be very large and defects that occur 

infrequently are difficult to find in testing.  

        More significantly, non-functional dimensions of quality 

,usability, scalability, performance, compatibility, reliability—

can be highly subjective; something that constitutes sufficient 

value to one person may be intolerable to another. In Partition 

testing which relocate the following test cases? 

 

Test cases for input box accepting numbers between 1 and 

1000 using Equivalence Partitioning: 

        1) One input data class with all valid inputs. Pick a single 

value from range 1 to 1000 as a valid test case. If you select other 

values between 1 and 1000 then result is going to be same. So 

one test case for valid input data should be sufficient. 

        2) Input data class with all values below lower limit. I.e. any 

value below 1, as a invalid input data test case. 

        3) Input data with any value greater than 1000 to represent 

third invalid input class. 

 

        So using equivalence partitioning you have categorized all 

possible test cases into three classes. Test cases with other values 

from any class should give you the same result. 

 

Testing Technique Applications 

        Morasca & Serra-Capizzano[5] introduced an approach for 

comparing testing technique applications (TTA). They believed 

that the actual application of a testing technique to a program 

depends on a number of factors.  

        Hence, it is more meaningful to compare TTA. They have 

used two measures: number of failures caused by a TTA, and 

failure probability. They have derived a necessary and sufficient 

condition for comparing.  

        However, the whole approach is based on the philosophy of 

providing more attention to subdomains with higher failure sizes. 

The desirability of this approach is doubtful in certain 

circumstances. For example, consider the hypothetical situation 

of two subdomains in path testing: subdomain A with failure size 

0.3, and subdomain B with failure size 0.1. There is a possibility 

that all failure causing inputs may vanish totally from subdomain 

A at a single debugging effort, which may not be the case with 

subdomain B. This result can happen if all the failure causing 

inputs of subdomain A are connected with a problem in a 

T 



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      524 

ISSN 2250-3153   

www.ijsrp.org 

particular path, and if that problem is fixed, all failure causing 

inputs vanish together.  

 

        On the contrary, failure causing inputs of B may correspond 

to three paths. Hence, the expected number of efforts required for 

B is likely to be larger than A. In this case, continuing to give 

more attention to subdomain A may not be logical. Zachariah & 

Rattihalli [2] is a comparison study which differs much from the 

earlier approaches. The approach in this study (henceforth 

referred to as the ZR approach) uses a new software reliability 

model to define the measure, and perform the comparison. 

        The details of this model and approach are presented in 

Section III as it involves a number of new concepts which once 

again forms the background of this paper. Compared to other 

approaches, the ZR approach introduced more parameters, which 

were of fundamental importance to the comparison study. 

        Also, the ZR model reflected the reality of software testing. 

However, the measure of comparison in Zachariah & Rattihalli 

[2] is not the best that could have been used. This point will be 

illustrated in Section IV. This paper brings in another measure 

from the ZR model of software reliability, and revisits efficacy 

studies on software testing strategies. This paper lists the possible 

measures that can be derived from the ZR model. They are 

compared using desirable properties, and the best measure is 

chosen. This measure is then used to perform the efficacy 

studies. In addition, this paper discusses the very important 

aspect of time allocation in PT. The paper concludes with some 

practical tips to testers in test management. These tips are 

presented through a decision tree. 

 

II. TERMINOLOGY, AND GENERAL ASSUMPTIONS 

        In this terminology, during testing, different inputs are 

selected following the selection criteria, and administered to the 

software. The output generated is compared with the desired 

output. If there is a difference between the two, then a failure is 

said to have occurred. The set of all such inputs capable of 

generating a failure is called the failure domain. The failure 

domain is unknown, and it is a subset of the input domain. At 

each failure, some changes are introduced into the software such 

that, when the same input that caused the failure is administered 

again, the software gives the desired output. 

        This process is known as rectification. At each rectification, 

a portion of the failure domain is eliminated. The collection of 

failure-causing inputs that are fixed exactly by a program change 

is referred to as a failure region (Zachariah & Rattihalli [2]). Due 

to the elimination of different failure regions across the testing, 

the failure domain is expected to shrink. However, improper 

rectifications can result in the increase of the cardinality of the 

failure domain. 

        In Random Testing (RT), each input has an equal 

probability of getting selected. 

        Hence, the ratio of the cardinalities of the failure domain to 

the input domain is the probability of encountering a failure 

causing input. We refer to this probability as the failure size. As 

testing progresses, the rectification and the resultant reduction in 

the cardinality of the failure domain causes the failure size to 

decrease. 

        The failure size at any point in time may be viewed as a 

random variable. Because the cardinality of the failure domain is 

unknown, its expected value is used as a measure of comparison. 

        The s-expected failure size at the termination of testing is 

called the attained failure size. This term is used as a measure of 

testing efficacy in this paper. 

        In partition testing (PT), the input domain is divided in a 

number of sub domains. We assume that these divisions are non-

overlapping. In reality, only some of the subtypes like path 

testing and branch testing will have non-overlapping 

subdomains. However, we may overcome this difficulty by 

considering the intersections of overlapping subdomains as yet 

another subdomain. 

 

Assumptions about the ZR model: 

        A. A piece of software is subjected to RT, with each input 

getting an equal probability of selection. 

        B. The failure counting process N(t) is a Nonhomogeneous 

Poisson Process with intensity function  proportional to the -

expected failure size at time t. 

        C. At each rectification, a -expected proportion p of the 

inputs is eliminated from the failure domain, and it does not add 

any new input to the failure domain. 

 

        A3 assumes perfect rectification, which need not always be 

true. It is possible to modify this model to accommodate this fact. 

Such modifications will complicate the model, and it will also 

complicate the estimation of parameters.  

        Such modifications are needed in certain types of 

applications, such as determining the optimal stopping time. 

However, it does not have significance to the comparison of 

testing strategies. Hence, we assume perfect rectification in this 

paper. 

 

III. A NEW MEASURE OF EFFICACY IN SOFTWARE 

A. Testing Strategies 

        The measure used for comparison in Zachariah & Rattihalli 

[2] was the expected number of failures detected up to time t. In 

efficacy studies, this measure may not be appropriate for certain 

types of analysis. For example, consider two testing strategies 

applied on two copies of the same software for the same 

duration: strategy A may be PT, and strategy B may be RT. It is 

possible that the number of failures realized under strategy A is 

greater than the number of failures realized under strategy B. At 

the same time, it is possible that the attained failure size under 

strategy A is also greater than what is attained under strategy B, 

indicating strategy A has achieved lesser towards the goal of 

failure free software, even though it has generated more failures. 

This phenomenon is possible because the reduction in the size of 

the failure domain is determined not only by the number of 

failures but also by the cardinality of the failure regions 

eliminated at each rectification.  

        As already explained, the denominator of the failure size is 

the cardinality of D, which remains constant. Hence, intensity 

function is directly proportional to the cardinality of the failure 

domain. Under RT this assumption is much more realistic instead 

of assuming the intensity function to be proportional to the 
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remaining number of errors, which has a hidden assumption that 

all errors are equally capable of generating failures. In reality, all 

errors cannot be equal in failure generation ability. 

        The second reason for this change is to avoid the terms error 

or fault, which do not have a clear definition. Frankl et al. [8] 

have pointed out that fault is characterized by its fix. 

        Whenever a program fails, the program is changed so that it 

will not fail on the same input. Because this change is not unique, 

we cannot uniquely define a fault. 

        Thus, better failure generating ability need not indicate 

better testing efficacy. Thus, we need to have a better measure 

that will carry the advantage of the ZR model and approach, but 

does not suffer from the drawback of the measure “expected 

number of failures.” 

 

B. Selection of New Measure 

        It is important to think about the various measures that may 

be used for comparing the strategies, evaluating them, and 

picking the best. This section is devoted to that purpose. There 

are four possible measures of interest that can be obtained from 

the ZR model. 

 

Mean number of failures at time t, 

             (1) 

 

E (Cardinality of F at time t),  

                
 

Substituting for m(t) from (1), and simplifying, we get 

                            (2) 

 

E (Failure size of D at time t), 

Ratio of cardinality of failure domain to input domain 

at time t  

 

 

 

 
 

Reliability, 

         = P (Software will not fail for an additional x units 

of time given that it was tested for t units of time) 

 

            = P (No failure occurring between time points t and 

) 

 

From the Poisson probability, it is given as 

 

  
 

 

 

 

Table -I 

Comparison of Measures 

 

 
 

        Where m(t+x)-m(t) is the mean number of failures 

encountered in the interval (t, t+x). Substituting for m(t+x) and 

m(t) .Where simplifying from the equation (1) we get 

     ---(3) 

        These measures should be compared to identify the best 

among them. Measures can be compared by using the desirable 

properties as criteria of comparison. For this purpose, four 

desirable properties are identified.  

 

1) Reflective ability: This property is the ability of the 

measure to reflect the status of the software in relation to 

freedom from failures. 

2) Freedom from additional assumption: It is desirable that 

the measure is free from assumptions beyond the testing 

period. For example, m(t) has assumptions about the 

testing, and behavior of the software during testing. But 

 has not only assumptions about the testing time t, 

but also assumptions about the additional x units beyond 

the testing time t. 

3) Freedom from additional information: It is also desirable 

that the measure is free from information beyond the 

testing time. In the case of   we need to know the 

value of x, the additional number of units in which the user 

expects the software to be failure free. 

4)  Mathematical tractability: This property is desired from 

the point of view of performing mathematical analysis. To 

facilitate the comparison of the measures stated earlier, 

these desirable properties are arranged in Table I below, in 

the order of priority. Naturally, reflective ability gets the 

highest priority. The next two priorities are given to 

freedom from additional assumption and freedom from 

additional information, because of practical considerations. 

The comparisons are shown in Table I. Explanations 

follow the table. In regard to reflective ability, except for 

m(t), all measures are rated good or very good. 

 

        With regard to the third,  has a drawback that x needs 

to be specified, and it may vary from user to user. The other three 

measures have no problem with this criterion. With regard to 

mathematical tractability, is a poor measure because it 

has a complex mathematical expression? Hence, when we refer 
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the comparison table in relation to the priority, s(t) is the clear 

choice as the measure in efficacy studies. Having established the 

superiority of s(t) over m(t), let us also note that s(t) is a non-

linear function of m(t) (from (8)).  

        Hence, m(t) cannot replace s(t). It is important to note that, 

unlike m(t), the desirability of a testing strategy is attached with 

smaller values of s(t). Observe that our measure of comparison 

s(t) is the expected failure size of D at time t, which is the 

expectation of the ratio of cardinality of the failure domain to the 

input domain at time t. We work with expected failure size 

because the actual failure size will be unknown. The expected 

failure size of D at the termination of testing is called the attained 

failure size. 

 

        Numerical Comparisons between PT (partition testing) and 

RT (random testing): 

        In this section, we will take up numerical examples to 

illustrate that there does not exist unconditional superiority with 

either of the testing strategies.  

         To perform this result, let us consider a newly developed 

random number generator providing values from the Uniform (0, 

1) distribution.  

        Because the simulation experiment has a large number of 

computations over a large number of observations, it is desirable 

that generators work very fast. Assume that 2000 of the 10,000 

inputs results in failure; these 2000 inputs constitute the failure 

domain. 

        Further, assume that we are able to test 10 inputs on a 

working day. Assume that testing continues for 3 days. Further 

assume that a proportion of 0.175 inputs are eliminated from 

failure domain at each rectification.  

 

Thus, we have 

 

d=10000, f=2000, p=0.175, b=10 and t=3 

 

From these values we have  

 

        This value will be used for comparison with SP(.) in this 

section            

 

Table -II 

Comparison Between Pt And Rt For Various Time 

Allocations 

 

 
 

        Partitioning on this input space is worth studying. The 

nature of the generated sequence depends on the seeds. The seeds 

are selected by the user who does not know its impact on the 

generated sequence, hence the selection is pseudo-random. This 

approach makes the cycle length and uniformity of the generated 

sequence unpredictable.  

        Seeds may be classified by different methods. Classifying 

numbers as odd or even is one way. If there are reasons to 

believe that odd numbers (even numbers) will behave in a similar 

way, then the distinction is useful. Such a partition will have two 

subdomains with equal cardinality. There are many other 

possible classification methods. Sometimes, multiples of 3 may 

be considered as one partition, and the rest as another. The 

partition strategy depends on the basic algorithm, and the 

parametric values that are used. 

        Still there is lot of unpredictability on the effect of partition. 

When new software is developed based on a new algorithm, 

nobody Can say for sure the effect of any type of partition. 

Comparison Studies suggested in this paper will help resolve 

such Issues. 

        Observation 1: PT can be better, worse, or the same as RT 

depending on the choice of .  

        Illustration: Consider the following two subdomains of the 

input domain described earlier. All the parametric and time 

values of this illustration are selected intentionally to reveal the 

three distinct possibilities stated in Observation 1. 

Subdomain1: d1=5000, f1=500, p1=0.1 

Subdomain2: d1=5000, f1=1500, p1=0.3 

 

        Table II gives the comparison between PT and RT when 

different time allocations are given to the same partition. 

        Observation 2: Even when the time spent on two partitions 

is equal, PT can be better, worse, or the same as RT depending 

on how the partitioning is done.  

        Illustration: Consider the examples in Table III. Each 

example represents a different type of partitioning. All the 

examples have t1 =1.5 and t2=1.5  

        All the parametric values of this illustration are selected 

intentionally to reveal the three distinct possibilities stated in                 

Observation 2 

        We take p1=0.1, p2=0.3, f1=500 and f2=1500 in all the 

examples in the Table III. 

        This table shows that, even under the same time allocation, 

different kinds of partitions yield different results in comparison 

with RT. From the above observations, it is clear that 

unconditional superiority does not exist with either of the testing 

strategies. 

        Hence, in the next subsection, we pursue our investigation 

under specified conditions. 

 

Table III 

Comparison Between Pt And Rt For Various Partitions 

 

        This table shows that PT can be better, worse, or the same 

as RT depending on the choice of the t1. 
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IV. SUMMARY AND CONCLUSION 

        This paper uses attained failure size for performing analysis 

n testing strategies. The advantages of this new approach are 

analyzed in detail. We have derived specific conditions that lead 

to the superiority of PT over RT.  

        A sure way of obtaining superior performance in PT over 

RT (when the subdomains have equal reduction ratios) is 

allocating time proportional to the cardinality of input domains. 

        Allocating time inversely proportional to the reduction 

ratios of input domains is a way of obtaining superior 

performance in PT when the subdomains have equal sizes, 

provided the weighted arithmetic mean of reduction ratios of 

failure subdomains (with respect to time) is greater than or equal 

to k   times the RR of the failure domain.  

        Similarly, allocating time inversely proportional to the 

reduction ratios of input domains is a way of obtaining superior 

performance in PT when the subdomains have equal sized failure 

subdomains, provided the weighted arithmetic mean of reduction 

ratios of failure subdomains (with respect to time) is greater than 

or equal to k times the RR of the failure domain.  

        Further, a method of obtaining the optimal time allocations 

in PT is described, which is free from preconditions. 

        Still, a good amount of work needs to be done in this area. 

Incorporating the cost aspect of testing in this type of analysis 

could be an interesting study. Extending this method over  

nonuniform operational profiles is another important task. 
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 Abstract- An emulsion is defined as a heterogeneous system, consisting at least two immiscible liquids or phases, one of which is 

dispersed as droplets in the other liquid.  VCO is gaining wide popularity in the scientific field and among the public due to its various 

health benefits and special characteristics.  The main objectives of this study were to formulate an emulsion containing VCO as the oil 

phase and Tween 20
®
 as the surfactant and to optimize the emulsion with appropriate ratio of oil: water: surfactant.  The effects of 

high shear on the optimized formulae and their characterizations were also studied in this project.  Based on stability studies the proper 

ratios of oil, water and surfactant were selected. The optimized formulae were further studied for its characterization such as Droplets 

size measurement, pH value, Creaming index, Viscosity and Microscopic studies.  In conclusion best formulae with and without high 

sheer homogenization is o/w emulsion and it is consisting with oil 32 % (w/w), surfactant 32 % (w/w) and water 36 % (w/w).   

 

Index Terms- Characterization, High shear homogenization, Nano-emulsion, VCO 

 

I. INTRODUCTION 

mulsions are occur either as end products or during the processing of products in a huge range of areas including the food, 

agrochemical, pharmaceutical, paint and oil industries. An emulsion is defined as a heterogeneous system, consisting at least two 

immiscible liquids or phases, one of which is dispersed as droplets (dispersed phase = internal phase) in the other liquid (continuous 

phase = external phase). They are referred to as either w/o emulsions, water droplets dispersed in an oil medium or o/w emulsions, oil 

droplets dispersed in an aqueous medium. Nowadays emulsions are widely available in pharmaceutical market and usage is popular 

among the people.  The design and development of effective formulations for drugs has long been a major challenge, because efficacy 

of a drug can be severely limited by instability or poor solubility in the vehicle [1]. Nano-emulsions are referred as the droplets size 

range in 20-500nm [2]. To design a new formulation, it is very important to identify both formulation and process parameters in the 

preparation, since both these variables will affect the properties and performance of the developed dosage form. Characterization and 

stability evaluation of newly formulated product is very important because initial properties of the product will change over time.    

  

The process of converting two immiscible liquids into an emulsion is known as homogenization, and a mechanical device designed to 

carry out this process is called a homogenizer.  Homogenization can be conveniently divided into two categories as primary and 

secondary.  Primary homogenization is the conversion of two baulk liquids into an emulsion, whereas secondary homogenization is 

the reduction in size of the droplets in an existing emulsion.  Emulsion which is undergone secondary homogenization usually 

contains small droplets than those which have undergone primary homogenization.  

 

Various methods have been developed to extract coconut oil, either through dry or wet processing.   Rather than going to the normal 

dry process, this oil is obtained by wet processing which entails the extraction of the cream from the fresh coconut milk and 

consequently breaking the cream emulsion.  This process is more desirable as no chemical or high heat treatment is imposed on the 

oil.  The coconut oil produced through the wet method is known as virgin coconut oil (VCO) and it is gaining wide popularity in the 

scientific field and among the public due to its various health benefits and special characteristics [3 - 5]. 

 

Emulsions are heterogeneous mixtures that consist of droplets of a liquid dispersed in a second continuous immiscible liquid phase.  

The liquid/liquid immiscibility creates an interfacial tension between the two liquids that assign thermodynamic instability to such 

systems.  The droplets in emulsions are stabilized by emulsifiers, which are surface active molecules that rapidly adsorb to the surface 

of the oil droplets created during homogenization.  The emulsifiers play two key roles in emulsions.  They facilitate the emulsion 

formation and improve emulsion stability [6]. Non-ionic surfactants are generally recognized as being safe and biocompatible, and are 

not affected by pH changes in media because they are uncharged. Tween 20
® 

is non-ionic and it called as Glycol Sorbitan 

Monolaurate, Polyoxyethylene Sorbitan Monolaurate. 

 

 E 
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II. OBJECTIVES 

The main objective of this study was to formulate and to optimize an emulsion containing VCO as the oil phase and Tween 20
®
 as the 

surfactant with appropriate ratio of oil: water: surfactant. This study further aimed to analyze the effect of high shear on the optimized 

formulae, to study the characterization of optimized formulae with and without high shear homogenization. 

 

III. MATERIALS AND METHODS 

Materials 

VCO was purchased from Serendipol (pvt) Ltd, Pannala Road, Dandagamuwa, Kuliyapitiya, Sri Lanka.  Tween 20
®
 and distilled 

water were taken from the Pharmaceutical Laboratory of Faculty of Allied Health Sciences, University of Peradeniya.  

 

Emulsion preparation 

The emulsion was formulated in the laboratory of Department of Pharmacy, Faculty of Allied Health Sciences, University of 

Peradeniya.  

 

Method 1 

In this study emulsions were prepared in different ratios of oil, water and surfactant.  VCO and Tween 20
®
 were left for 20 min under 

magnetic stirring 600 revolutions per minute (rpm) (1MLH magnetic stirrer, Rajendra Electrical Industries Limited, Mumbai, India) at 

25
0
C to mix thoroughly.  To the resulting mixture water was added drop by drop while mixing with the aid of magnetic stirrer 600 

rpm at 25
0
C. 

 

Method 2  

Secondary homogenization was done in 10000 rpm by applying high shear homogenization (homogenizer OV5, VELP scientifica, 

Italy) for 5 min to formulations.  

 

Initially 5 grams of nine formulations were prepared with different ratios of oil, water and surfactant for the preliminary studies. 

 

Table 1 - Composition ratios of different formulations 

 

Sample 

name 

Oil 

(g) 

Water 

(g) 

Surfactant 

(g) 

Oil : Water : 

Surfactant 

% (w/w) 

A 2.0 2.0 1.0 40 : 40 : 20 

B 1.0 2.0 2.0 20 : 40 : 40 

C 2.0 1.0 2.0       40 : 20  : 40 

D 1.5 2.0 1.5 30 : 40 : 30 

E 0.5 0.5 4.0 10 : 10 : 80 

F 0.5 1.5 3.0 10 : 30 : 60 

G 1.5 0.5 3.0 30 : 10 : 60 

H 3.0 1.5 0.5 60 : 30 : 10 

I 3.0 0.5 1.5 60 : 10 : 30 

     

 

For the preliminary study, after completion of visual observations of the nine formulations for one week, the best formulation was 

selected.  Sample D was the best formulation among the nine formulations and other formulations shows the unstable conditions such 

as phase separation, sedimentation, creaming and flocculation.  Due to the high aqueous nature of the selected stable formulation 

(Sample D), three new formulations were prepared for further studies with different ratios of oil, water and surfactant.  Water content 

of the three new formulations was less than the sample D. 

 

Table 2.2 - Composition ratios of different formulations 
 

Sample 

name 

Oil 

(g) 

Water 

(g) 

Surfactant 

(g) 

Oil : Water : 

Surfactant 

(% w/w) 
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J 1.6 1.8 1.6 32 : 36 : 32 

K 1.7 1.6 1.7 34 : 32 : 34 

L 1.8 1.4 1.8                36 : 28 : 36 

 

Characterization  

After the optimization of best formulae based on proper oil, water and surfactant ratio, it was studied further for its characterization 

such as pH value, creaming index, droplets size measurement, viscosity and microscopic studies.  Creaming index and pH values were 

determined in the laboratory of Department of Pharmacy, Faculty of Allied Health Sciences, University of Peradeniya.  Microscopic 

studies were done in the laboratory of Department of Medical Laboratory Sciences, Faculty of Allied Health Sciences, University of 

Peradeniya and viscosity measurements were taken at the laboratory of Department of Mechanical Engineering, Faculty of 

Engineering, University of Peradeniya. 

Creaming index 

Ten grams of emulsion samples were transferred into universal bottles and tightly sealed with a cap, and then stored at 25 
0
C for 24 h.  

The oil droplets, in general, have a lower density than the surrounding aqueous phase and therefore move upwards during storage 

leading to creaming.  The height of total emulsion (HE) and the height of the droplet-depleted lower layer (HD) were measured.  

Creaming index was reported as a “creaming index” = 100 (HD/HE).  The creaming index provides indirect information about the 

extent of droplet flocculation in an emulsion: the more flocculation, the larger the particles and the faster the creaming rate. 

pH value  

pH values were measured at 25
0
C by using a pH meter (Mi 150 pH / temperature bench meter, Milwaukee, Martini Instruments, 

Hungary).  Three measurements were taken for one sample. Before the readings were observed pH meter was calibrated by using pH 

7.01, 4.01 and 10.01 buffer solutions respectively. 

Droplet size measurement 

The droplet size distribution of the emulsions was measured in Sri Lanka Institute of Nano Technology (SLINTEC) using a laser light 

scattering instrument (Malvern Zetasizer Ver. 6.00, Malvern Instruments, Worcestershire, UK) at 25
0
C.  It uses micro-electrophoresis 

/ electrophoretic light scattering technology to measure zeta potential and electrophoretic mobility and it measured size distributions 

by intensity. Laser Doppler Micro-electrophoresis is used to measure zeta potential.  An electric field is applied to a solution of 

molecules or a dispersion of particles, which then move with a velocity related to their zeta potential.  This velocity is measured using 

a patented laser interferometric technique called M3-PALS (Phase analysis Light Scattering).  This enables the calculation of 

electrophoretic mobility, and from this, the zeta potential and zeta potential distribution. A range of disposable and reusable cells are 

available to optimize the measurement in terms of sample volume, concentration and flow measurement.  Other options include filters 

to improve the measurement of fluorescent samples; a temperature range extension to 120ºC and a viscometer to determine the sample 

viscosity to the accuracy required for the techniques used. 

Viscosity measurement 

Viscosity of the selected stable emulsion samples were measured by using the Redwood Viscometer (Seta Redwood Viscometer, 

Stanhope-Seta, London Street, UK) at 25
0
C. This instrument is use for determining the viscosity of oils, expressed in Redwood 

Seconds at the testing temperature.  Redwood Second is obsolete unit of kinematic viscosity. The time in seconds for 50 mL of the 

sample liquid to flow through a Redwood Viscometer is a measure of its viscosity and is given the units of Redwood Seconds. 

Samples were poured in to the brass oil cup and water was poured into the surrounding space. Heat was supplied to water up to 50
0
C; 

then turn off the heater and allowed to rise down the temperature to 25
0
C to get the equalling temperature of both the sample and 

water. After the equalling temperature was reached valve was opened and time was measured to fill the 50 mL of receiver by using the 

stop watch.  

Microscopic study 

The formulated selected stable emulsion samples (J, K L) were analyzed under a microscope (Olympus Vanox S microscope, Japan) 

to determine their types (o/w or w/o).  A drop of the emulsion was placed on a slide and mixed with a drop of methylene blue (water 

soluble dye) by using a spatula, covered with a cover slide and observed under the microscope.  Continuous blue phase surrounding 

the droplets indicate the emulsion is oil-in-water type and clear outer phase with dark bluish droplets indicate the water-in-oil type. 
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IV. RESULTS  

Characterization 

 

Creaming index 

None of the samples (A - J) showed creaming property, after 24 hours.  Therefore creaming indices of the samples were zero.  
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Graph 1 - pH values from Method 1 

 

According to the graph all the resulted pH values are in range between 5.78– 7.88.  These values are suitable for topical application. 
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Graph 2 - pH values from Method 2 
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Graph 3- pH values comparison from two different methods 

 

Method 1 and Method 2 give different pH values for the same formulations. Resulting values from Method 2 is always higher than the 

values from Method 1.  The differences between the values of the two different methods were not similar in different formulations. 

Sample J shows a less difference than the other two formulations and sample L shows the highest difference of pH value. 

Droplet size measurement  

 

Method 1  

1
st
 reading  

            Z-Average (nm): 661.7104 

 

Graph 4 - sample J size distribution by intensity 

 

2
nd 

reading  

             Z-Average (nm): 645.947 

 

Graph 5 - sample J size distribution by intensity 

 

Average particle size of sample J from Method 1;  

                          = (661.71+ 645.94) nm / 2  

                          = 653.83 nm 
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In graph 4 size distribution range is 250-2200 nm and in graph 5 it is 250-1800 nm.  Both show the peak intensity around 600-700 nm.  

Resulting particle size is in range of micro-emulsion. 

 

Method 2   

1
st
 reading  

           Z-Average (nm): 483.4333 

 

Graph 6 - sample J size distribution by intensity 

2
nd

 reading  

          Z-Average (nm): 485.0736 

 

Graph 7 - sample J size distribution by intensity 

 

Average particle size in sample J from Method 2; 

                                   = (483.43+ 485.07) nm / 2  

                                   = 484.25 nm 

 

In graph 6 size distribution range is 200-1500 nm and in graph 7 it is 180-1800 nm.  Both show the peak intensity around 400-520 nm.  

According to the results, it gives a nano-emulsion which is below in 500 nm. 

 

Viscosity measurement 

 

Table 3- Viscosity measurement 

Sample name Time (Redwood Seconds) 

Method 1 Method 2 

J 186 960 

K 851 2907 

L 1800 3495 

 

According to the resulting values it is clearly shown that from Method 2 it gives a high viscous emulsion than the Method 1 and 

viscosity increases with respect to the increase of the oil, surfactant and also due to the application of high shear homogenization.  

Increments of the values are not equal in Method 1 and 2 among the three different formulations. 

 

Microscopic study 
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Continuous blue phase surrounding the droplets indicate the emulsion is oil-in-water type but clear outer phase with dark bluish 

droplets indicate the water-in-oil type.  Sample J from both methods shows continuous blue phase surrounding the droplets and sample 

K and L does not show the clear images.   

 

V. DISCUSSION 

The important criterion for selection of components for emulsion formulation is their pharmaceutical acceptability.  It has been 

demonstrated that only specific pharmaceutical excipients combinations lead to efficient emulsion formulations [2].  The solubility of 

the drug in oils is most important, as the ability of the emulsion to maintain the drug in solubilized form is greatly influenced by the 

solubility of the drug in the oil phase.  Thus, VCO was selected as the oil phase for the development of the formulation.  In recent 

years, VCO has gained popularity as a nutraceutical.  Promoted as a dietary supplement designed to optimize health through improved 

nutrition, it is said to be of benefit for patients with various ailments.  Anecdotal reports and testimonials on the health benefits of 

VCO have sprouted in various print and web publications.  This has influenced a lot of people to join the bandwagon despite scarce 

scientific evidence of its efficacy in humans.  In 2003, Indian biochemists set out to investigate the effect of VCO on various lipid 

parameters in oil-fed rats.  VCO, at 8 g/100 g weight, had a beneficial effect in lowering lipid component compared to copra oil and 

ground nut oil.  It reduced total cholesterol, triglycerides, phospholipids, LDL and VLDL cholesterol levels and increased HDL 

cholesterol in serum and tissues.  The polyphenol component of the VCO prevented in vitro LDL oxidation, implicated as a risk factor 

for atherosclerosis and coronary heart disease [7].  VCO obtained by wet process may have more beneficial effects than coconut oil 

due to its higher unsaponifiable components like polyphenols and α-tocopherols.  Several studies have revealed the anti-oxidant 

activity of polyphenolic substances, especially from red wine and olive oils in oxidation of LDL.  However all of the skin care 

products that Tropical Traditions offers are made with organic VCO and Virgin Palm Oil. 

 

The surfactant chosen must be able to lower the interfacial tension to a very small value to aid the dispersion process during the 

preparation of the emulsion provide a flexible film that can readily deform around droplets and be of the appropriate lipophilic 

character to provide the correct curvature at the interfacial region for the desired emulsion type (o/w, w/o or bicontinuous).  It is well 

reported that large amounts of surfactants particularly ionic surfactants cause irritation so for drug delivery nonionic surfactants are 

preferred with low concentration [1].  Due to the various properties such as non-ionic, non-skin irritant, availability, allow to 

formulating nano-emulsion and solubility of the drug in this surfactant; Tween 20
®
 was selected to my study as the surfactant.  Early 

stage of this study was planned to use both Tween 20
®
 and Tween 80

®
 as the surfactants for emulsion formulation but the 

unavailability of Tween 80
®
 only Tween 20

®
 was used for the study.  

 

Preparation of emulsion was adopted by the acceptable method which was previously followed to study the effect of oil and drug 

concentrations on droplet size of palm oil esters nano-emulsion [2].  Stability evaluation and characterization methods are also 

acceptable methods and it also previously used in development and evaluation of emulsions from Carapa guianensis (Andiroba) Oil 

[8].  In Method 1, only the magnetic stirrer was used for the preparation of the formulations and in Method 2, high shear 

homogenization was applied to formulations after preparing the formulations by using magnetic stirrer.  It was shown in previous 

studies that the water/Cremophor myristate system formed o/w nano-emulsions by stepwise addition of water to the surfactant/oil 

mixture and in this study o/w emulsion was obtained as the result by following the same procedure.  As this surfactant mixture is 

hydrophilic it was thought that by changing the surfactant ratio towards a lipophilic mixture w/o nano-emulsions could be formed by 

stepwise in addition to oil to surfactant/water mixture [9]. 

 

After the stability evaluation period, final compositions of the best formulae from Method 1 and Method 2 is sample J and which is 

consisting with oil 32 % (w/w), surfactant 32 % (w/w) and water 36 % (w/w).  Resulting best formulae from both methods is o/w 

emulsion.  It is suitable for topical applications because of the good moisturising property.  Most of the previously studied vegetable 

oil based emulsions were also o/w emulsions.  

 

Droplets size is the most important characteristic of nano-emulsion.  The defined size of nano-emulsion is varied in literature.  

However a well-accepted typical droplets size falls in the range of 20 - 500 nm.  The results obtained by laser scattering spectroscopy 

are in the range of nano-emulsion.  Droplet size of the best formulae was 653.8 nm from Method 1 and 484.25 nm from Method 2.  

The results indicate that the Method 1 gives the micro-emulsion and Method 2 gives the nano-emulsion.  It is well proven that 

emulsion which is undergone secondary homogenization usually contains small droplets than those which have undergone primary 

homogenization [6].  Under the given conditions primary homogenization gives a micro-emulsion and applying of high shear 

homogenization leads to give a nano sized emulsion which is below 500 nm.  The nano-range droplets are enhancing the solubility and 

bioavailability of lipophilic drugs and leading to a significant increase in interfacial area associated with nano-emulsion would 

influence the transport properties of the drug.  Nano-emulsions are only kinetically stable.  However, the long- term physical stability 

of nano-emulsions (with no apparent flocculation or coalescence) makes them unique and they are sometimes referred to as 

‘Approaching Thermodynamic Stability’ [10].  Due to the small droplets size nano-emulsions are stable against creaming and 

sedimentation.  However, irreversible destabilization can occur by Ostwald ripening and/or coalescence mechanisms.  It has been 

reported that the main nano-emulsion destabilization mechanism is mainly by Ostwald ripening [11].  
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Monitoring the pH value is important for determining the stability of the emulsion because pH changes indicate the occurrence of 

chemical reactions that can compromise the quality of the final product.  Emulsions produced with vegetable oils may experience a 

decrease in pH due to the hydrolysis of fatty acid esters into free fatty acid degradation products [12]. Resulting pH of sample J from 

Method 1 and 2 are 6.03 and 6.3 respectively.  All the selected formulations from Method 2 showed pH increment comparing to the 

Method 1 respected formulations.  This may be due to the increasing of solubility of the ingredients in the emulsion due to the 

reduction of particles size when applying high shear homogenization and it leads to decrease the acidity of the medium.  Resulting pH 

values are suitable for topical application.  High temperature might have destabilised the nano-emulsion by hydrolysis, but it did not 

affect the overall quality of the nano-emulsions because the pH values remained around pH 6.0, which is an acceptable, non-skin 

irritating pH value [12]. 

 

Creaming indices of both formulations were zero.  It is a good indicator of a stable emulsion. Best formulae from Method 1 showed 

creaming property after 95 days and from Method 2 didn’t show any unstable condition even after 250 days.  This is due to the proper 

mixing of the materials by the homogenization and high stability of nano-emulsion particles size. 

 

According to the microscopic studies it was proven that the resulting best formulation (sample J) is o/w emulsion.  Due to the very 

small droplets size of the formulations unable to obtained the clear images of the morphological features of the formulations.  

 

The viscosity of the selected formulations was determined.  The values are shown in Table 3.  Sample J had the lowest viscosity, 

perhaps of its lower oil and surfactant content.  The differences in viscosities between the formulations from Method 1 and 2 were 

significant. Though the same formulation from two different methods had the same oil, water and surfactant content viscosities were 

showed significant differences.  According to the results, viscosities of the formulations which were obtained from Method 1 were 

always less than the formulations which were obtained from the Method 2.  It means nano-emulsions have higher viscosity than the 

macro-emulsions though the samples having same compositions.  The viscosity of the nano-emulsion increased with increasing 

concentration of Tween 20
®
 [13].  It was shown from the results that the values were also increased with increasing of the surfactant 

content.  

 

Nano-emulsion, a multipurpose drug delivery system can be used to deliver drugs by oral, topical, parenteral and many other routes 

[14].  Ultimate goal of this study develop a nano-emulsion based on the VCO for topical drug delivery and as this is the pre 

formulation study the release study of the system based on the route of administration of the formulation will be performed later.  

 

Application and usage of the nano-emulsions are widely popular among the people and development of the resulting best formulae is 

necessary for further evaluation.    We can conclude this research as an important research finding to develop a formulation for VCO 

based nano-emulsion for topical drug delivery. 

VI. CONCLUSION 

VCO is suitable for preparation of nano-emulsion and it gives an o/w emulsion. Best formulae consisting with oil 32% (w/w), 

surfactant 32% (w/w) and water 36% (w/w). High shear homogenization leads to substantial reduction of the particle size and increase 

the stability of the formulation comparing to the conventional emulsion preparation method. As this is the pre formulation study stage 

and further studies will include the need for incorporation of the drug to the best formulations and in vitro evaluation for topical 

delivery. 
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     Abstract: The study intended to establish whether political education formed part of this information and education process. Data 

for the study was gathered mainly from primary sources through the use of questionnaire survey. The main sampling techniques 

employed selecting respondents for the study were stratified and systematic sampling procedures. On the basis of the analysis the 

study established the following findings. Firstly, the study found out that radio was a main source of political education to the 

respondents with each of them listening to radio at least once a week.  It was also found that many of the respondents were 

knowledgeable in the basic political issues. Additionally, the most influencing factor that would make many respondents vote for both 

presidential and parliamentary candidates was the personal qualities of the candidate. 

     Key words: political education, political information, basic political issues, voting decisions 

I. INTRODUCTION 

Karikari (1994) noted that radio is a tremendous means of scientific education, political enlightenment and socio-cultural progress. 

Such a statement underscores the role radio can play in improving the lives of people through information dissemination. As a means 

of mass communication, radio is expected to disseminate information and news relevant to the economic and social needs of society. 

These economic and social needs of society, referred to as localism, were the ideas that guided the development of radio in the United 

States of America (Dominick 2005). 

Radio stations were licensed to serve the public interest of those who could hear their signals. They were to survey their listeners and 

ascertain the needs of their local communities and develop programmes that would address those needs. Radio is expected to perform 

the same role of disseminating information and news relevant to the economic and social needs of society in Ghana. In the realm of 

politics, it is described as the most people friendly medium for democratic practice. “Besides its far reach as a mass media form, the 

radio does not require literacy on the part of its consumers, and is therefore accessible to the masses of people”. (Yankah 2004).  

With an estimated illiteracy rate of about thirty-five percent in Ghana (Mahama 2000), many Ghanaians would not have had the 

chance to receive any information at all from the mass media but for radio. According to Yankah (2004), a research conducted in 1999 

by the Centre for Democratic Development revealed that only 13% of the respondents said they read a newspaper once a week with 

over half of the respondents saying they never read a newspaper. .  

Stressing further the role of radio in democratic development, Yankah (2004) noted that in the run up to the 2000 elections, interactive 

radio was used to stage debates among candidates vying for parliamentary seats throughout the country, after which the phone lines 

were opened for questions and contributions from the floor. On the voting day itself, interactive radio was effectively used to mobilize 

people to vote, advocate peace, report on suspected rigging and other irregularities at various polling stations, and even declare results.  

Radio therefore being more accessible to Ghanaians than any other medium of mass communication makes it important to assess how 

it affects the various aspects of societal life. It is in view of this that the role of Radio Upper West in educating students of the Wa 

campus of the University for Development Studies (UDS) on political issues was examined.  

II. PROBLEM STATEMENT 

Researches conducted indicate that the media coverage on politics influence people’s political attitudes. Kraus & Davis (1987) found 

that the media play a significant role in shaping the political attitude of voters. Another research by Hamad et al (2001) also revealed 

that the media, including radio play a part in stimulating political participation and socialization among university students.  
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Whilst other studies have examined the link between the mass media and the stimulus for political participations, this research sought 

to look at how far radio goes to make students of the University for Development Studies understand and appreciate political issues. 

This angle to the research was chosen because, if it is political education, then University for Development Studies students must 

understand why certain political activities like voter registration and voting take place. They must as well know the roles and functions 

of politicians in the various political offices to enable them know who is best qualified to occupy them. People must not just take part 

in certain political activities or make political decisions because they have been told through radio to do so.  

The Ghana Broadcast Corporation (GBC) established Radio Upper West in order to let information, entertainment and educational 

programmes be sent to the people in the languages and contexts that they understand. The study wanted to find out whether political 

education formed part of this information and education process.  

III. OBJECTIVES OF THE STUDY 

The following served as the principal objectives of the study and it sought to: 

1. Find out whether radio was  a major source of political information to University for Development Studies students 

2. Find out whether political education formed part of the programmes of Radio Upper West 

3. Examine the knowledge of University for Development Studies students on basic political issues 

4. Examine the influencing factors in voting decisions among University for Development Studies students 

IV. THEORETICAL FRAMEWORK 

This chapter examines some theories that have been postulated by researchers to explain the relationship between radio and the impact 

of its broadcast contents on audience. While there may be other theories that address this topic, those considered most suitable for this 

research are the uses and gratifications theory and the information theory. 

A. Uses and gratifications theory  

The uses and gratifications theory originated in the 1970s as a reaction to traditional mass communication research which emphasised 

the sender and the message (Universiteit Twente 2004). Departing from this point, the theory stressed on the active audience and user 

instead by looking at the psychological orientation, motives and gratifications of media users. The theory attempts to explain the uses 

and functions of the media for individuals, groups and society in general. According to the Universiteit Twente (2004), there are three 

objectives in developing the uses and gratifications theory. These are to: explain how individuals use mass communication to gratify 

their needs; discover underlying motives for individuals media use and identify the positive and negative consequences of individual 

media use. At the core of the uses and gratifications theory lies the assumption that audience members actively seek out the mass 

media to satisfy individual needs.  

A similar explanation given by Blumler & Katz (1974) and reproduced in the Spring 2001 theory book suggests that the media users 

play an active role in choosing and using the media. Users take an active part in the communication process and are goal oriented in 

their media use. The theorists say that a media user seeks out a medium source that best fulfils the needs of the user. Uses and 

gratifications theory assumes that the user has alternate choices to satisfy his/ her needs. 

B. Information Theory 

This importance of scheduling and its role in making impact on listeners is the subject of discussion by Mano (2005). Scheduling is a 

pivotal part of every broadcasting organization as it is crucial to the regular production and consumption of broadcast programmes 

(Mano 2005),. “It is the schedule that allows broadcasters to position and sequence programmes in ways which might attract certain 

audience at certain times of the day and keep them listening for longer period”, (Mano 2005:94). He explains that scheduling,  which is 

technically referred to as day parting is dividing the day into slots that are then filled with programmes. Regularly produced 

programmes are then distributed across the hours of the day and days of the week, month and year.  

Realizing the importance of scheduling in radio broadcast, Radio Zimbabwe produces its schedules three months in advance so that it 

can market its programmes to advertisers and listeners. Grassroot views on output, listeners’ participation and feedback and ideas 
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generated from regular brainstorming sessions are some of the factors that go into scheduling at Radio Zimbabwe, according to 

Winston Mano. These strategies of scheduling has made the radio station a very attractive one to many of its listeners as they know 

each programme and its schedule and can therefore follow it through to get the needed information from it. 

V. METHODOLOGY 

This chapter of the research discusses the methods used to collect the data for analysis. It includes the research paradigm, target 

population, sample size, sampling procedure, research instruments as well as procedure for data collection. 

  

A. Research Paradigm 

The research used both quantitative and qualitative methods to obtain information for the study. The quantitative method of generating 

information was in the form of a survey where a set of questions was administered to a sample of students of the Wa Campus of the 

University for Development Studies and the necessary information obtained. The survey method was adopted for this research 

because, the researcher wanted to find out how wide spread Radio Upper West political information broadcasts affect students of the 

Wa Campus of University for Development Studies.  

 

B. Target population 

The target population for this research was undergraduate students of the Wa Campus of the University for Development Studies 

(UDS), whether resident or non-resident. The research covered a sample of students from level 100 to 400. In addition, the 

management of Radio Upper West was also contacted for information about the radio station and how they operate.  

 

C. Sample Size 

Even though scientifically it is difficult to determine the sample size that will provide the desired level of confidence in the results as 

noted by Wimmer and Dominick (1999), the researcher selected 400 students out of 5429 representing 7.4% of the population for the 

administration of the questionnaire. Programmes at the undergraduate level in the University for Development Studies are perused 

from level 100 to 400. The Students were selected from each level to make the final 400 to whom the questionnaire was administered. 

 

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

D. Sampling Procedure 

The sampling procedure of the research was done using two sampling designs namely systematic sampling and stratified sampling. As 

stated earlier, the undergraduate programmes at the university start from level 100 and ends at level 400. The population was therefore 

stratified according to levels. But with a population of 5429, it means the number of students in each level was not evenly distributed, 

therefore, some levels had more students than others in the sample. In selecting the sample therefore, the sample of students from each 

level would be proportionate to the number of students in it. Levels that had more students would have greater proportions of the 

sample whiles those with fewer students would have lesser proportions. The level 100 students were 2445 representing 45% of the 

population. Using the stratified sampling method, this level constituted 45% of the selected sample size and translating this into real 

numbers, 180 students were selected. There were 1242 students in level 200, forming 23% of the entire undergraduate student 

population. Similarly, the selected sample contained 23% of students from this level and this percentage represented 92 students. 

Students who were in level 300 were 941 representing 17% of the target population. This same percentage was represented in the 

selected sample and the number of students selected was 68. Final year students who were those in level 400 were 801. In percentage 

terms, their number formed 15% of the target population. This percentage of 400 is 60 and 60 level 400 students were in the selected 

sample. 

In combining these two sampling designs, the population was first stratified according to levels. With the list of students in each level 

provided, the number of students for each level was then systematically and proportionately selected to form the sample. In doing this 

a name was first selected at random from the list of level 100 students. Then the subsequent names were selected at a sampling 

interval of 13 which is the level 100 population size divided by their sample size of 180. For level 200, a subsample of 92 had to be 

selected from it and to do this; the researcher divided the level’s population of 1242 by 92 to get the sampling interval which was also 

13. The 92 students were then selected using this sampling interval. The sampling interval for level 300 was also coincidentally 13. 

The required 68 students were also selected first by choosing a name at random and the rest of the 67 names selected systematically at 

an interval of every 13
th

 student. The number of required students from level 400 was 60 and dividing their level population of 801 by 

60 to obtain the sampling interval, the number 13 was obtained. The students were therefore selected using this sampling interval. The 
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subsamples from each level were then put together to get the desired sample size of 400 students for the questionnaire to be given to 

them for self administration. 

E. Research Instruments 

The main research instrument used to gather the information from the students of the Wa Campus of the University for Development 

Studies was a questionnaire. This was done to enable information on a lot of variables to be gathered from the sample within a short 

time. The questions in the questionnaire were made up of both close ended and open ended questions. The questions were asked to 

elicit information that would address the hypotheses and objectives of the research. 

  

F. Data Collection Procedure 

Before departing to the field to collect the data, the researcher pre-tested the questionnaire on students of the University of Education, 

Winneba in order to determine the clarity of the questions and the general reaction of students to some of the questions that would be 

administered. It was found out that some questions were nebulous and they were reconstructed in order to make them clear to the 

respondents. This was most important as the questionnaire was self administered by the students and any ambiguous or double 

barreled questions may not elicit the desired response. Questions that were also found to be offensive to the sensibilities of students 

were eliminated or reconstructed. 

After drawing the sample, the selected students were given the same questionnaire to be self administered and returned to the security 

gate at the School of Graduate Studies of the University for collection. The selected students were made to know that the exercise was 

only to help elicit information from them for the purpose of the research but not to test their intelligence or knowledge on political 

issues. They were therefore entreated to give their responses to the questions in a frank and sincere manner.  

VI. RESULTS AND DISCUSSION OF FINDINGS 

The aim of this study was therefore to find out whether Radio Upper West was playing any significant role in moulding the political 

knowledge and altitudes of students of the University for Development Studies as it has already been indicated that university students 

have a high need for political information because of their role in critiquing socio-political developments. 

 

Among all the media in the Upper West Region, radio was the main source of information for most of the students (36%) followed by 

television (32%). Newspapers ranked next to radio and television (22.2%). The percentage of students who indicated that they mostly 

used the internet for information was 5% while 4.8% mentioned other media such as magazines and mobile phones as their main 

source of information. A total of 322 students representing 81% the respondents however said they listened to radio regularly. The 

other 19% said they listened to radio occasionally on campus. When asked how regularly they listened to radio, the responses 

indicated that all the students listened to radio at least once a week.  

Even though there were three radio stations in Wa, Radio Upper West was the first choice radio station for most of the students. About 

half of the students (49.5%) mentioned Radio Upper West as their main source of radio information. The next source of radio 

information to the students was Radio Progress which is owned by the Catholic Church. The percentage of the respondents who 

depended mostly on Radio Progress for their information was 35.5% while the remaining 15% of them mostly relied on Radio FIDS, 

which is the university’s campus radio, for their information. This suggests that, the programmes of Radio Upper West better served 

the interest of students that was why most of the students abandoned their own campus radio which was supposed to design programs 

to serve the interest of the students, and rather patronised Radio Upper West. 

A. The reach of Radio Upper West among the students 

The programmes of Radio Upper West which were broadcast in three languages namely English, Dagaare and Sisaale attracted great 

patronage from the students. Out of the 400 students sampled, 301 of them representing 75% said they had been listening regularly to 

the radio station. Among them 89% said political education formed part of the programmes they had been listening to at the radio 

station. This showed that Radio Upper West had, indeed been doing programmes in political education. The students said the political 

education was always, centred on voting and elections issues, thus confirming what the Director of Radio Upper West said in an 

interview. 

 

B. Benefits derived from the political education 
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After listening to the political education programmes on Radio Upper West and being positively impacted by them, many of the 

students said they had been urged by the enlightenment received to participate in active political activities such as political campaigns 

and political debates. This was indicated by 62% of the students saying the political education they received from Radio Upper West 

urged them to participate in such political activities. From the responses given by the students, it can be seen that Radio Upper West 

played a significant role in moulding their political knowledge and altitudes. How far their political knowledge and altitudes are 

moulded by the political education progrmmes of Radio Upper West will be determined later in the discussion. 

 

C. Impact of the political education programmes on the students 

 

The study found out that before Radio Upper West started doing political education programmes many of the students had a very poor 

knowledge about political issues. While 59% of them said they were knowledgeable in political issues, 24% described themselves as 

barely knowledgeable while 9% of them said they were not knowledge at all in political issues. Only 8% of them said they were 

highly knowledgeable in political issues. This description of the knowledge of students in political issues meant that there was the 

need for more enlightenment if each student would be able to assess political situations and decisions independently in order to make 

an informed choice or take a decision. 

 

The statistics available after Radio Upper West started broadcasting the political education programmes showed that, many students 

were benefiting greatly from such programmes. The percentage of students who said they were not knowledgeable at all before they 

started listening to the political education programmes on Radio Upper West was 9 and this had reduced to 3 after the students started 

listening to the programmes on Radio Upper West, showing a decrease of 6%. Respondents who said they were barely knowledgeable 

in political issues before they started listening to Radio Upper West were 24% of the sample. After listening to the programmes, the 

percentage of the students that still described themselves as barely knowledgeable had reduced drastically to 4. Those students who 

said they were knowledgeable in political issues after listening to the political education programmes on Radio Upper West were 202, 

representing 51% of the students. This is an indication of a reduction in the percentage of the students who described themselves as 

knowledgeable in political issues before they started listening to the programmes on Radio Upper West. Before the students started 

listening to Radio Upper West, 59% of them said they were knowledgeable in political issues, but with the percentage now being 51 

after they started listening to the political education programmes, it indicates a reduction of the number and percentage of 

knowledgeable students in political issues. This reduction is however, a positive development as it can be seen that the number of 

students who were highly knowledgeable in political issues before Radio Upper West started broadcasting political education 

programmes were only 32 and that was 8% of the sample. This category of students increased to 169, representing 42% after they 

started listening to the political education programmes on Radio Upper West. This means that many of the politically knowledgeable 

students who listened to Radio Upper West political Education programmes  became highly knowledgeable in political issues, hence a 

reduction in the number of the knowledgeable students. 

 

D. Knowledge of the students in basic political issues 

Some of the questions asked in order to elicit the knowledge of the students concerning basic political issues generated interesting 

responses. When asked what the primary role of a member of parliament was, only 59% of the students got the answer right by saying 

it was representing his/her constituents in debating and enacting laws for the state in parliament. A significant percentage of the 

students (38) said the primary role of a member of parliament was to develop his/her constituency through the provision of projects. 

With over 40% of the students not knowing the primary role of a member of parliament, it is certainly worrisome as many of them at 

that level of education, should have had such a basic knowledge about politics. In a situation like this a parliamentary aspirant can 

hoodwink many of the students with promises he/she knows he/she cannot provide. There are many parliamentary aspirants in Ghana 

who mount political platforms and make all kinds of promises and after getting the votes, fail to deliver. Knowledge of the primary 

role of a member of parliament especially among university students is necessary in order to assess parliamentary aspirants adequately 

before voting for the one who can best articulate the views and concerns of the constituents in parliament. 

 

E. Influencing factors in voting decisions among students 

The study also found it necessary to examine the factors that many students consider before deciding to vote for presidential and 

parliamentary candidates. This was considered necessary because according to Anebo (2001), the low level of political knowledge of 

the majority of the Ghanaian electorate coupled with the community based interest politics and other primordial characteristics of the 

Ghanaian social structure make citizens have little incentive to evaluate parties and candidates on issues and competency. Factors that 
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influence voting decisions, he added, are therefore, difficult to establish. This study therefore wanted to investigate what make the 

respondents vote for presidential and parliamentary candidates. 

 

The number of students who said the ever voted in national elections was 372, constituting 93% of the respondents. The students gave 

various reasons for which they voted or will vote for a particular candidate or in a particular manner when asked what would be the 

most influencing factor in voting for a particular presidential candidate in a national election. Those who would consider the personal 

qualities of a presidential candidate as their most influential factor before voting were only 46% of the respondents. While others gave 

party representation (16%) and ethnic considerations (8%) as factors that would influence them most to cast a vote for a presidential 

candidate, some students mentioned other factors that would influence them .It is quite worrying to observe that a person’s personal 

qualities, cannot even account for half of the students voting for him/her in a presidential election. This is particularly so as the survey 

was conducted among university students who should look for quality in persons before voting rather than other considerations which 

will have no influence in the person performance in office. If personal qualities is not considered a major factor to win a candidate 

presidential election even among university students, it could be the reason why many Ghanaian independent presidential candidates 

always perform so poorly in all presidential elections in the forth republic. None of them ever had up to 1% of the total votes cast. 

  

Ethnic considerations though remote, and party representation have always been major factors in influencing presidential voting 

decisions in Ghana (Daily Graphic 2009). “Ethnicity has been the tool of seasoned politicians. Their utterances during elections seem 

to have polarized the nation,” The Daily Graphic of Monday, August 3, 2009 observed. The cumulative percentage of ethnicity and 

party representation being 24% even among such a highly enlightened society like a university campus shows that, their influences 

will even be higher in an illiterate society. The other influencing factors that were mentioned beside these were past lifestyle of a 

presidential candidate, campaign promises, mode of campaign and economic status of presidential candidates. These together would 

influence 30% of the students to vote for a presidential candidate of otherwise. According to the students, a person’s past lifestyle can 

still influence his/her behaviour today. Someone who ever embezzled office money can still embezzle public funds today and to such 

students, he is not fit to be president. On campaign promises, the students explained that it is campaign promises that are used to judge 

the performance of a government and if those promises are good, it means the government will perform well if voted into power. To 

them, mode of campaign is important in determining whether the president will be serous in office and work to meet the needs of the 

people or will be callous about their needs. They were of the view that a candidate that invests heavily in a presidential campaign will 

value the office and work as is expected of him/her but one that is given the chance to govern without much toil will be indifferent 

towards the plight of the masses. The economic status of a presidential candidate was also one of the reasons why the 120 students 

making the 30% would vote or not vote for a presidential candidate. To them, voting for a poor man to be president is like sending 

money to a thief for safe-keeping. They said the person will like to satisfy his/her personal needs before thinking of the electorates 

while a person who already has already met those needs before becoming president will concentrate on working to improve the 

standards of the masses. 

 

One significant difference between the responses for the presidential candidate and those for the parliamentary candidate is that, more 

than half of the respondents said they would consider a persons personal qualities before voting for him/her to become a member of 

parliament while in the case of the president, people who would consider personal qualities before voting were not up to half of the 

respondents. This may explain why individuals have been winning parliamentary elections in Ghana as independent candidates 

without affiliations to any political party. For instance, in the Anlo and Akan constituencies in the Volta Region of Ghana, which is a 

strong hold of the National Democratic Congress (NDC), independent candidates emerged as winning candidates over incumbent 

NDC candidates in the 2000 elections (Anebo 2001). The political party’s influence in a candidate’s chance of winning parliamentary 

election, though strong, reduced from 16% in the case of the presidential election to 13% in the parliamentary election. It is important 

to note that the students were asked to choose the most influencing factors in deciding to vote for a presidential or parliamentary 

candidate. It is possible that some of them will consider more than one factor before deciding which candidate to vote for. Therefore, 

although personal qualities is the leading factor in influencing voting decisions among the students in both the presidential and 

parliamentary elections, that one alone may not win an election for a candidate especially in the case of the presidential election as the 

other factors combined will be more than 80% and these can work against the candidate. 

 

VII. SUMMARY OF FINDINGS 

The study found out that radio was a main source of political education to the respondents with each of them listening to radio at least 

once a week. Among all the radio stations in the Upper West Region, Radio Upper West was the preferred radio station for most of the 

students. Almost half of the respondents (45.5%) indicated that Radio Upper West was their preferred radio station. 
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When the respondents were examined on basic political issues in order to determine how the political education programmes from 

Radio Upper West impacted on their political knowledge, it was found out that many of them were knowledgeable in the basic 

political issues. When asked what the primary role of a Member of Parliament was, 59% of the respondents were able to get the 

answer right by ticking “representing his/her constituents in debating and enacting laws for the state in parliament” in the 

questionnaire. On the number of terms a person can serve as a Member of Parliament in Ghana, 86% of the respondents got it right by 

indicating the, a person can serve as a Member of Parliament in Ghana for as many terms as possible. Many of the respondents also 

got it right when asked whether the president in Ghana can sack a Member of Parliament from office. Those who said the president 

cannot sack a member of parliament from offices were 91% of the respondents. There was however a question which the responses 

indicated that the students were no knowledgeable in all basic political issues. When asked how a district/municipal/metropolitan chief 

executive is approved, only 2% of the respondents got the answer right. 

 

The study also sought to find out the factors that would influence the respondents to vote for presidential and parliamentary 

candidates. For the president candidates, the most influencing factor that would make many students vote for them was the personal 

qualities of the person. This factor could however not be the most influencing one for more than have of the respondents. Those who 

considered personal qualities as the most influencing factor that would make them vote for a presidential candidate were only 46% of 

the respondents. Other most influencing factors were party representation (16%), ethnic consideration (8%) and others (30%). The 

‘others’ factor was about the past life of the presidential candidate, wealth of the candidate as well as other factors that the respondent 

might consider which were not mentioned in the questionnaire. Apart from these most influencing factors, the respondents also 

indicated how other factors might also influence them to vote for a presidential candidate in a national election. Many of them (94%) 

were of the view that if a presidential candidate should promise to provide jobs for the people after winning the election, they would 

consider such a promise as very important and would therefore vote for the candidate. On how a promise to provide infrastructural 

facilities would influence them to vote for a presidential candidate, 80% of the respondents “indicated that such a promise would be 

regarded as very important and would therefore urge them to vote for the candidate. 

  

VIII. CONCLUSION 

From the findings of the study, it is evident that the programmes of Radio Upper West, especially the political education programmes, 

positively impact on the students of the University for Development Studies. Many of them after listening to the political education 

programmes from the radio station indicated an improvement in their political knowledge and the urge to actively participate in 

political activities. The findings on the knowledge of the respondents in basic political issues however proved that many of the 

respondents were not as knowledgeable in certain political issues as they themselves indicated. Perhaps, the political education that is 

done by Radio Upper West does not include the basic issues about Ghanaian politics as only 12% of the respondents said their sources 

of knowledge on the basic political issues were the media. Or the erratic manner that such programmes are presented may be 

responsible for many students not assimilating the knowledge they get from such education properly. 

 

When it comes to presidential and parliamentary elections in Ghana, there are certain expectations which must be met by the 

candidates vying for the various political offices before they can convince students of the University for Development Studies to vote 

for them. Presidential aspirants should convince them that they will be able to meet their job, educational, as well as they health needs 

before many students will give them their mandate. One revelation from this finding is the issue of gender which many gender 

activists think it works against women in elections in Ghana. It was not considered as a factor that can work against women in 

elections. The indication by all the respondents that they would vote for a competent candidate irrespective of the gender of the person 

attests to this fact. On the parliamentary elections, a candidate’s knowledge of the problems in his/her constituency can improve 

his/her chances of winning the election on the Wa campus of the University for Development Studies. Other factors that might work in 

favour of a parliamentary candidate in the campus are however difficult to determine as many of the students indicated that most of 

the possible factors stated in the questionnaire were not important in influencing them to vote for a parliamentary candidate. 
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Abstract- Wire-EDM is a highly complex process, which is characterized by non-linear behavior. Owing to unique capabilities of 

machining complex shapes and hard materials with high accuracy and fine surface finish, WEDM is used in v arious 
manufacturing industries. There has been on-going research to develop automated capabilities for WEDM by understanding the 

interaction mechanism of various input parameters to get the requisite output measures like MRR, Surface Finish etc. To get t he 

desired output measures, WEDM depends mainly on the operator’s experience and trial and error methods. To overcome this, a 
standard method for predicting output measures based on the input parameters in WEDM is yet to be established, which is a key  

requirement for developing Automated Process Control System and Expert System for WEDM. As a part of research, data 

mining technique applied to model the WEDM process, to select the input parameters for the desired output measures. The 
model was built trained, tested and validated with the Experimental data and with additional data. It is observed that the model 

built using data mining approach results-in with desired accuracy. 

 
Index Terms- CRT for WEDM, CHAID for WEDM, Classification, Data Mining  for Wire EDM, Modelling, Machine Learning. 

 

I. INTRODUCTION 

ire Electro Discharge machining (WEDM) is one of the important non-traditional machining processes which are used for 

machining difficult to machine materials like titanium, nimonics, zirconium, etc.Wire-electro discharge machining (WEDM) 

widely used in the aerospace, nuclear and automotive industries. This is because the WEDM process provides an effective solution for 

machining hard materials with intricate shapes, which are difficult to machine through conventional machining methods. [4,5] 

 

In WEDM the cost of machining is rather high due to high initial investment for the machine and cost of the wire–electrode tool. The 

WEDM process is more economical, if it is used to cut difficult to machine materials with complex, precise and accurate contours in 

low volume and greater variety. WEDM provides high accuracy, repeatability, and a better surface finish but the tradeoff is a very slow 

machining rate. Due to the slow machining rate in WEDM, machining tasks take many hours depending on the complexity of the job. 

Due to this, there is a need for the users of WEDM to estimate /predict machining time (in other words the machining rate) along with 

requisite surface finish, by selecting suitable input parameter values with a pre-programmed system, which may be termed as Expert 

System for WEDM. Selection of suitable cutting parameters plays an important role for obtaining higher cutting speed or good surface 

finish. Improperly selected parameters may result in serious consequences like short-circuiting of wire and wire breakage and in turn 

reduces productivity. [14,15] 

 

Various investigations have been carried out by several researchers for improving the surface finish and cutting speed of WEDM 

process. Even though up-to-date CNC-WEDM machines are available, the problem of selection of cutting parameters in WEDM 

process is not fully solved, since so far there is no established standard method for predicting machining rate based on the input 

parameters because of the complex machining mechanism of WEDM. In addition to this the recommended input parameter values of 

the Manufacturers will not yield optimum machining conditions. Hence, there is a heavy dependency on the operators/skilled persons 

who have hands on the system. Thus the inability to predict efficient automated machining rate has been one of the major obstacles in 

developing automated process control systems and expert systems for WEDM.[16]  

W 
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Due to its inherent complexity it is difficult to model WEDM. A limited success is achieved to model WEDM with latest techniques 

like artificial neural networks, fuzzy logic, etc.  Hence, there is a requirement of set of rules to generate with IF. Then, if possible, to 

make the WEDM process into a Knowledge base system, or Expert System. The data mining technique, relatively a new technique, an 

attempt is made in this research to generate the simplest IF…THEN rules, with a very high overall accuracy.  In the process, the 

experimental data is classified and analyzed with machine learning algorithms coupled with categorizing methods. 

II. EXPERIMENTAL DETAILS 

Hot die steel H13 has been considered in the present set of research work. In the recent past H13 gained dominance, where high 

strength and/or hardness are required at elevated temperatures. Brass wire of 0.25 mm diameter was used as tool electrode in the 

experimental set up.  All the experiments were conducted on SPRINTCUT (AU) WITH PULSE GENERATOR ELPULS 40A DLX 

CNC Wire-cut EDM machine[8]. In this machine, all the axes are servo controlled and can be programmed to follow a CNC code 

which is fed through the control panel. All three axes have an accuracy of 1μm. The size of the work piece considered for 

experimentation on the wire-cut EDM is 25 mm x 5 mm x 5 mm. A small gap of 0.025 mm to 0.05 mm is maintained in between the 

wire and work-piece. The high energy density erodes material from both the wire and work piece by local melting and vaporizing. 

The di-electric fluid (de-ionized water) is continuously flashed through the gap along the wire, to the sparking area to remove the 

debris produced during the erosion. Nine Input process parameters such as Pulse On time (TON), Pulse Off time (TOFF), Peak 

Current (IP), Spark gap Voltage Setting (SV), Wire tension setting (WT), Wire Feed rate setting (WF), Servo Feed Setting (SF), 

Flushing pressure of dielectric fluid (WP) and Material Thickness (THICK) used in this study.[3,4,8,9,10,14,15,16] 

 
Table 1 

Sl.No.  PARAMETERS  SYMBOL  LEVEL1  LEVEL2  LEVEL3  UNITS  

1  Pulse On time  TON  111 121  131  μsec  

2  Pulse Off time  TOFF  63 53 43  μsec  

3  Peak Current  IP  70  150  230  Ampere  

4  Spark gap Voltage Setting  SV  30  50  70  Volts  

5  Wire tension setting  WT  4 8  12  Kg-f  

6  Wire Feed rate setting  WF  4  5  6  m/min  

7  Servo Feed Setting  SF  1100  1600  2100  mm/min  

8  Flushing pressure of dielectric fluid  WP  9  12  15  Kg/cm2  

9 Material  Thickness THICK 24 35 49 mm 
 

The input parameters and their range of values have been carefully chosen based on the literature and by experimental evaluation of 

one factor at a time method. The results of the experiments given in Table 2 are based on Experiments planned using a Custom 

Design option of IBM SPSS software. IBM software is statistical design software. Data mining techniques does not require 

following any statistical design.  The use of statistical design of experiments was chosen for the simple reason that if the data is not 

indicative of the domain, then the machine leaning may not find patterns that may be present in the domain.[12,13] 

 

Table 2 

 

EXPNO TON TOFF SV IP WF WT SF THICK WP MRR(Mgs/sec) 

1 111 63 150 50 12 12 1100 35 15 0.542 

2 111 63 150 70 12 12 2100 24 12 0.574 

: 

. 

. 

. 

. 

. 

 

. 

: 

. 

. 

. 
 

: : : : : : : : : 

: : : : : : : : : : : 

15 111 43 70 50 6 4 2100 49 15 1.331 

16 111 63 70 50 9 4 1600 49 9 1.378 

17 111 53 230 70 12 8 1600 24 12 1.401 

: : : : : : : : : : : 

: : : : : : : : : : : 

34 121 63 70 50 9 4 1600 49 9 2.418 

35 121 53 70 50 6 8 1100 24 9 2.463 

36 111 43 70 30 12 4 1100 35 9 2.564 

37 131 43 70 50 6 12 1600 49 12 2.677 

: : : : : : : : : : : 
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III. METHODOLOGY 

 The obtained experimental results were analyzed by using data mining approach. The data mining system applies induction 

rule to analyze the results.[10] The data mining system constructs the models from the experimental data and enables rules to be 
automatically learnt from training data. Then the system validates the obtained trained, tested data from the experimental da ta. The 
system uses top down induction of decision tree method to analyze the data. The advantage of decision tree method is that decision 
trees represent rules that can be easily understood by everyone and gives the actual process knowledge to develop a knowledge  
base system. A set of rules can be derived from this decision tree stating the relationship between the various input parameters of 
WEDM like, Pulse on, Pulse off, Thickness of material etc. and the output measures namely surface finish and material removal  

rate [11,12]. 
 

 

3.1 THE DATA MINING PROCESS 

Data mining process has the following four steps to follow: 
 

1. DATA PREPROCESSING: Data collection, Data Cleaning, and Data Transformation are the three steps used to gather data, clean the 
data and to transform the collected data for further processing.  
2. PATTERN SEARCH:  To find and compare the patterns in data this method was used. This is the most crucial part of the data 
mining process. Neural networks, Machine Learning and statistical methods are the different data mining algorithms that are used 
for this purpose. 
3. ANALYSIS. The output of the pattern search is analyzed and investigated to decide to stop or to perform a revised search. 

4. INTERPRET. The final investigated findings are further interpreted. 
 
3.1.1. DATA PREPARATION 

 
Data preparation is an essential step in the data mining process. The data must be reformulated in terms that can be handled by the 
data mining algorithm. The following classification strategy is used: 

 
(a) The targeted out puts of the WEDM process are surface finish “Ra” and cutting speed “CSPEED”, Material Removal Rate 
MRR. The Ra and CSPEED, MRR are treated separately. This is done by firstly analyzing the effect of the input parameters on 
CSPEED and then repeating the exercise for surface finish Ra. For the present paper only the MRR is considered. 
 
(b) A set of attributes/input parameters with their ranges are predefined as shown in table1. 

 
(c) The experiments are carried out with the predefined number with the input parameters and their ranges. The resultant MRR 
values are calculated with the output cutting speed values taken from the machines display screen for each experiment and by 
using the following formula 
MRR =k t vc ρ (mgs/sec) 

Where, k is the Kerf width (mm), t is the thickness of work piece (mm), VC is the Cutting speed (mm/min). ρ(row) is the density 
of the work piece material 
 
(d)  The input parameters/attributes values in WEDM can only be changed on the machine in a step-wise manner; hence they will 
be treated as categorical data. The target values are categorized into four (2, 3, 4, 5) classes by using an incremental categorization 
approach.  The incremental approach is something like a common man’s language which helps in classifying the data based on 

whether the output is below or above a threshold value. The categorizations of target values were performed by the above two, 
three, four, and five classes using the mean and standard deviation method.  There are several such methods to process the da ta in 
data mining. 
 

: : : : : : : : : : : 

48 131 53 70 50 12 4 1600 24 15 3.369 

49 131 43 150 70 9 8 2100 49 9 3.391 

50 121 63 230 30 12 8 1100 24 12 3.451 

: : : : : : : : : : : 

: : : : : : : : : : : 

71 131 63 150 70 12 12 2100 24 12 5.086 

72 131 53 230 70 12 4 1100 49 12 5.138 
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(e) In the standard deviation method the threshold values are chosen with the aid of mean and standard deviation by applying some 
of the basic statistical rules to the outputs in the training set, testing set and validation set.  
 

  

3.1.2. SEARCH FOR PATTERNS 

 
3.1.2.1. DATA MINING ALGORITHM: There is several rule induction algorithms for classification, and C4.5, ID3, CHAID, CN2 and 
CART, MARS are examples of such algorithms. Some studies have compared the prediction accuracy, complexity and training 
time of different classification algorithms. In the present study Chi-squared Automatic Interaction Detection CHAID, 

Classification and Regression Trees CART algorithms have been chosen for the following reasons: 
 
One of the main differences between these algorithms is the method of splitting criteria that they use in selecting attributes for root 
and internal decision nodes in building the decision tree. Also, another difference is that whether an algorithm can split the node 
into two or more child nodes. 
 

In CHAID, the decision tree is constructed by splitting the data into two or more Child nodes, beginning with the entire data. The 
attribute that has the strongest interaction 
With the target variable measured by Chi-square statistics will be chosen as a node for Splitting. Categories of each independent 
attributes are merged when there is insignificant difference between them with respect to the target variable. The significance of a 
difference is measured by the p-value obtained from a statistical test. The type of statistical test used in this process depends on the 
type of target variable. The F-test is used if the target variable is continuous, and the Pearson chi-squared test is used if the target 

variable is categorical CHAID maximizes the significance of a chi-square statistic at each partition of dependent variable. 
 
In CART, the data is partitioned by a sequence of binary splits starting at a parent Node. The splits take place using a variety of 
impurity or diversity measures such the Gini Index, towing, and least squared deviation. At each split, the impurity of all sub-
partitions is summed up to choose the attribute that causes the maximum reduction in impurity. The process of partitioning da ta at 
each node is based on the concept that each node must be more homogenous than the original parent. The goal is to produce 

subsets of the data that are as homogeneous as possible with respect to the target variable. 
 
Then after the 2,3,4,5 classification, the model was built using data from Table 2. Then the data was subjected to the two data 
mining methods (learning methods to validate the applicability of the rules to the pattern found in the data though the training, 
testing. The software provides the option of selecting a part of the data for training and another part of data for testing and some 
another part of the data for validating the suitability of algorithm, classification etc. This is in terms of %. The following % 

allocation of data chosen by the author as per the standards: For eg.,for training set  as 70%, for testing 20% and for validation 
10% of the data provided in Table 2 chosen by the software at random basing on allocation. The results are tabulated in Table3, 
Table 4. 

 

 

IV. RESULTS AND DISCUSSIONS 

 

Table 3 

 
 Table 4 



www.ijsrp.org 

International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013  549 
ISSN 2250-3153  

 

 

 
 
 
 
 

 
 
 
From the decision trees it is seen that TON, TOFF, IP, SV,SF, WF and Thickness of the material are the important parameters 
influencing the MRR. 
 

  

            Table 5               Table 6                  Table 9 

 
 

 
 
 
 
 
 

  Table 7           Table 8 

 
 

 
From the results of data mining with four  classes, it is seen that material thickness (THICK) is influencing the material removal rate. 

As the thickness is increasing the MRR is increasing. The result is obtained from both  the CART  and CHAID  confirms this. After 

the Thickness equally important parameters which influence the MRR are TON, IP, SF,SV, WF,WP  in the order written in CART 

algorithm.  In CHAID the Order differs but the final conclusion is agreeable with CART. 

 

It may be noted from the trees and also from the above tables 5, 6, 7, 8  that as the number of classes are increasing the importance 
of accuracy in pattern search is increasing as result the validation and the misclassifying the training and test data is also increasing. 
Hence it may be worth noting that as the classification increase into number of classes then the categorizing  methods followed 
should be more math oriented and care should be taken in framing the rules for classification.  There are total 8 models  (Table 9) 

for the 4 classes(2,3,4,5 classes) with standard deviation method and 2 data mining machine learning algorithms. Out of 8 models 2 
models yield 100% , 2 models yield 91.67% 2 models yield 83.33%.Whereas for the last class one model yields 83.33% and one 
model for 75%. Thus an overall basis the success rate is 7/8=85%  ( 75% and above is considered as threshold). Thus if such a 
model is developed then the trial and error methods to be adopted by the operator will reduce and the machining time reduces and 
increases productivity and the can be more compatible to CAPP and knowledgebase system. The invalidated cases in the 
classification is 16.33% up to 16 to 25%   in case of CHAID and it is 16.33% in case of CART. It is also to be noted from the 

results that data misclassifying is only to the tune of 7 to 11.54% (table3)of the cases hence it is presumed that the model performed 
reasonably well on the test data misclassifying only 16.33% of the cases.  
 

2CLSD 

     1_Training 2_Testing 3_Validation 

CHAID 100.00% 100.00% 100.00% 

CRT 94.23% 100.00% 91.67% 

3CLSD 

     1_Training 2_Testing 3_Validation 

CHAID 100.00% 100.00% 91.67% 

CRT 100.00% 100.00% 91.67% 

2CL 

  

 

CHAID VAL CRT VAL 

SD 100.00% 100.00% 

3CL 

  

 

CHAID VAL CRT VAL 

SD 91.67% 91.67% 

4CL 

  

 

CHAID VAL CRT VAL 

SD 83.33% 83.33% 

5CL 

  

 

CHAID VAL CRT VAL 

SD 75.00% 83.33% 

4CLSD 

   1_Training 2_Testing 3_Validation 

CHAID 94.23% 83.33% 83.33% 

CRT 94.23% 100.00% 83.33% 

5CLSD 

   1_Training 2_Testing 3_Validation 

CHAID 88.46% 75.00% 75.00% 

CRT 92.31% 86.75% 83.33% 



www.ijsrp.org 

International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013  550 
ISSN 2250-3153  

 

 

V. CONCLUSION 

In this paper WEDM domain was dealt as classification problem. The data mining approach provides the important decision 
parameters that are useful in obtaining the desired output results and making the WEDM process much more automation process 

to incorporate into CAPP. The CHAID, CART algorithms has been used to automatically learn rules from WEDM data.  Similarly 
other algorithms can also be tried with suitable categorization, classification approaches. This approach can be applied to any 
manufacturing process and can significantly reduce cycle times by increasing the level of automation and also providing insight 
into the process. For improved performance and prediction accuracy Hybrid approaches in combination of artificial neural 
networks and decision trees may also be employed. However there will be question when to use CRT and when to use CHAID 
analysis. CHAID analysis is especially useful for data expressing categorical values instead of continuous values whereas CRT 

analysis is useful for data sets consisting of categorical or continuous values for the dependent (response or target values). Hence 
the users must be aware how the target values are distributed (categorical or continuous) and then use the respective machine  
learning algorithm to get better results. 
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I. INTRODUCTION OF VALUE ADDED TAX 

Value Added Tax is a firm of consumption tax.  From the 

perspective of the buyer, it’s tax on the purchase price. 

From that of the seller, it’s a tax only on the value added to a 

product, material, or service, from an accounting point of view, 

by this stage of its manufacture or distribution. The manufacturer 

remits to the government the difference between these two 

amounts, and retains the rest for themselves to offset the taxes 

they had previously paid on the inputs. The purpose of VAT is to 

generate tax revenues to the government similar to the corporate 

income tax or the personal income tax. The value added to a 

product by or with a business is the sales price charged to its 

customer, minus the cost of materials and other taxable inputs. A 

VAT is like a sales tax in that ultimately only the end consumer 

is taxed. It differs from the sales tax in that, with the latter, that 

tax is collected and remitted to the government only once, at the 

point of purchase by the end consumer. With the VAT, 

collections, remittances to the government, and credits for taxes 

already paid occur each time a business in the supply chain 

purchases products. 

 

II. IMPORTANCE OF THE STUDY 

         Under general sales tax, there were problems of double 

taxation of commodities and multiplicity of taxes resulting in a 

cascading tax burden.  Before a commodity is produced, inputs 

are first taxed and then after the commodity is produced with 

input tax load, the output is taxed again.  This is double taxation.  

Under general sales tax, there were multiplicity of taxes, such as 

additional tax, surcharge on sales tax, additional surcharge.  

Lastly, another tax resale tax was introduced on the second and 

subsequent seller of single point goods.  Under general sales tax 

act, tax is levied only once either at the first point or at the last 

purchase under single point taxation (i.e) under general sales tax, 

tax burden on any commodity will vary depending upon the 

number of stages pass through from first producer to ultimate 

consumer.  

         Tax burden heavily cast on the dealer is the root cause for 

tax evasion (i.e) tendency to evade tax.  Under VAT system tax 

burden is less, it is proportionate to the value added on the 

commodity, which is very rational and very commonly 

acceptable concept.  The need, therefore is to structure a VAT in 

its simplest form, amenable to easy interpretation and efficient 

administration while the central excises (indirect tax) have 

moved forward in the direction of reducing cascading by 

introducing input tax credit on both raw materials and capital 

goods it is high time to introduce similar reform under state sales 

tax also in the form of VAT. It eliminates different indirect taxes, 

uniform rate of tax all over country which result in free flow of 

trade between states. It is simple to understand tax laws and 

simple to administer. There is some need to introduce VAT.  It 

checks tax evasion through self policing system. It maintains 

transparency.  Tax credit is available on purchases (inputs) and 

capital goods. It increases state revenue.  Multiple taxes add 25-

30 per cent to the prices of Indian goods in the world markets.  

With VAT, these prices will come down.  So Indian exports will 

become more competitive in the world markets and industrialists 

export more goods.   

         Study of VAT provides basic knowledge to common man, 

to traders and to manufacturers about their role for the welfare of 

the state. Since VAT is a new and different tax from the general 

sales tax Act everybody must know about the advantages of 

VAT. The VAT department and offices need to be prepared is 

knowing the VAT system.  Lack of knowledge and widespread 

information on VAT among people could be solved by proper 

education or educating the people.  There is need to inform 

everyone about VAT.  Traders and industrialists have to learn 

new VAT accounting system.  Thus they need full information 

on how to work with VAT. 

 

III. OBJECTIVES OF THE STUDY 

      To identify the Problems and Prospects in the lacuna of the 

Governmental perception of Value Added Tax. 

 

IV. ANALSYSIS OF DATA 

      The secondary data are collected from Commercial Tax 

Department in the year of 2007-2008, 2008-2009 and 2009-2010 

and various journals, magazines, publications, reports, books, 

dailies, periodicals, articles, research papers, websites, manuals 

and booklets. Measures of Central tendency is to determine the 

variables regarding Tamil Nadu (2007-2008, 2008-2009 and 

2009-2010) details from Commercial tax Department after 

implementation of Value Added Tax. 

V. LIMITATIONS OF THE STUDY 

        The Implementation of Value Added Tax data only is taken 

for this study for Tamil Nadu (2007-2008, 2008-2009 and 2009-

2010).  

 

 

 

 

VAT REVENUE: 

A 
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TABLE :1.1 VAT REVENUE 

(  In Crores) 

YEARS VARIABLES  PER CENT 

2007 – 2008 16473 Nil 

2008 – 2009 19305 17.191 

2009-2010 21336 0.105 

SUM 57114  

AVERAGE 19038  

STD DEV 2442.47  

SUM 12.829  

TREND 16606.5  

GROWTH 16606.5  

 

SOURCE: Commercial Tax Department 

 

        The VAT Revenue in the year 2007-2008, 2008-2009 and 

2009-2010 reveals that the average is 19038 thousands. The 

Trend and Growth is shown constant in the year of 2007-2008, 

2008-2009 and 2009-2010. Standard Deviation emphasizes its 

consistency in the constant increase of VAT Revenue. 

 

 

TAX SLAB WISE VAT ASSESSEES 2007 – 2008 

TABLE: 1.2 TAX SLAB WISE VAT ASSESSEES 2007 – 2008 

(In No.) 

TAX SLABS NO.OF ASSESSEES  PER CENT 

Below 1000 40878 Nil 

1000-5000 24260 -40.652 

5000-10000 21148 -12.827 

10000-50000 33413 57.996 

50000-1 Lakh 17193 -48.543 

1-5 Lakhs 25694 49.444 

5-10 Lakhs 8325 -67.599 

10-50 Lakhs 6669 -19.891 

50-100 Lakhs 1239 -81.421 

1-10 Crores 780 -37.046 

10-20 Crores 56 -92.820 

20-30 Crores 14 -75 

30-40 Crores 12 -14.285 

40-50 Crores 7 -41.666 

50 Crs & Above 26 271.428 

SUM 179714  

AVERAGE 11980.93  

STD DEV 13994.37  

SUM 116.8053  

          SOURCE: Commercial Tax Department 

 

        In the year 2007-2008, the Tax slab Wise Assesses revealed 

that -12.827 per cent is decreased in the particular ranges from 

5,000-10,000.  It is also found that a conspicuous increase is 

noticed in the year 2007-2008 in the Slab of   50 crores and 

above 271.428 per cent.  On the Average in the year 2007-2008 

is 11980.93 thousands have been obtained as VAT.  It is also 

found that a moderate variation is seen in the slab 10-20 crores 

is -92.820 per cent.   

 

TAX SLAB WISE VAT ASSESSEES 2008 – 2009 

TABLE: 1.3 

TAX SLAB WISE VAT ASSESSEES 2008 – 2009 (In No.) 

 

TAX SLABS NO.OF ASSESSEES  PER CENT 

Below 1000 85123 Nil 

1000-5000 20773 -75.596 
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5000-10000 17062 -17.864 

10000-50000 40146 135.294 

50000-1 Lakh 13267 -66.953 

1-5 Lakhs 19385 46.114 

5-10 Lakhs 4033 -79.195 

10-50 Lakhs 4071 0.942 

50-100 Lakhs 659 -83.812 

1-10 Crores 691 4.855 

10-20 Crores 43 -93.777 

20-30 Crores 22 -48.837 

30-40 Crores 12 -45.454 

40-50 Crores 7 -41.666 

50 Crs & Above 25 257.142 

SUM 205319  

AVERAGE 13687.93  

STD DEV 22921.30  

SUM 167.456  

SOURCE: Commercial Tax Department 

 

       It shows that in the year of 2008-2009 the Tax slabwise 

Assessees is 0.942 per cent which is decreased in the particular 

range from 10-50 lakhs.  It is also found that a conspicuous 

increase is noticed in the year 2008-2009 in the slab of 50 

crores and above is 257.142 per cent.  On the Average, in the 

year 2008-2009 is 13687.93 thousands have been obtained as 

VAT.  It is also found that a moderate variation is found in the 

slab 10000-50000 of 135.294 per cent. 

 

TAX SLAB WISE VAT ASSESSEES 2009 – 2010 

TABLE: 1.4 

TAX SLAB WISE VAT ASSESSEES 2009 – 2010 (In No.) 

 

TAX SLABS NO.OF ASSESSEES  PER CENT 

Below 1000 63878 Nil 

1000-5000 29654 -53.577 

5000-10000 23040 -22.303 

10000-50000 53423 131.870 

50000-1 Lakh 17152 -67.893 

1-5 Lakhs 24720 44.123 

5-10 Lakhs 5149 -79.170 

10-50 Lakhs 5396 4.797 

50-100 Lakhs 848 -84.284 

1-10 Crores 797 -6.014 

10-20 Crores 47 -94.102 

20-30 Crores 16 -65.957 

30-40 Crores 9 -43.75 

40-50 Crores 11 22.222 

50 Crs & Above 27 145.454 

SUM 224167  

AVERAGE 14944.47  

STD DEV 20627.33  

SUM 138.026  

SOURCE: Commercial Tax Department 

 

        The above table depicts that in the year 2009-2010 the Tax 

slabwise Assessees is 4.797 per cent which is decreased in the 

particular range from 10-50 lakhs.  It is also found that a 

conspicuous increase is noticed in the year 2009-2010 in the slab 

of 50 crores and above 145.454 per cent.  On the Average in 

the year 2009-2010, 14944.47 thousands have been obtained as 

VAT.  It is also found a moderate variation is found in the slab of 

1-5 lakhs is 44.123 per cent. 
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DISTRIBUTION OF VAT ASSESSEES BY TURNOVER AND TAX SLABS IN 2009 – 2010 ( 400-500 CRORES) 

TABLE: 1.5 

DISTRIBUTION OF VAT ASSESSEES BY TURNOVER AND TAX SLABS IN 2009 – 2010 ( 400-500 CRORES) (In No.) 

 

TAX SLABS 400-500 CRORES PER CENT 

Below 1000 2 Nil 

1000-5000 Nil -100 

5000-10000 1 Nil 

10000-50000 Nil -100 

50000-1 Lakh 2 Nil 

1-5 Lakhs 2 Nil 

5-10 Lakhs Nil -100 

10-50 Lakhs 3 Nil 

50-100 Lakhs 3 Nil 

1-10 Crores 11 266.666 

10-20 Crores 4 -63.636 

20-30 Crores Nil -100 

30-40 Crores 1 Nil 

40-50 Crores 1 Nil 

50 Crs & Above 1 Nil 

SUM 31  

AVERAGE 2.818  

STD DEV 2.891  

SUM 102.590  

       SOURCE: Commercial Tax Department 

 

       The above table depicts that negative values are more in the 

year of  2009-2010 ( 400-500 Crores). 

 

VI. FINDINGS OF THE STUDY 

 Standard Deviation emphasizes its consistency in the 

constant increase of VAT Revenue. 

 Moderate variation is seen in the slab 10-20 crores is -

92.820 per cent. 

 Moderate variation is found in the slab 10000-50000 

of 135.294 per cent. 

 Moderate variation is found in the slab of 1-5 lakhs is 

44.123 per cent. 

 Negative values are more in the year of 2009-2010 

( 400-500 Crores). 

 

VII. SUGGESTIONS OF THE STUDY 

1. Government should open a counter in each and every 

circle, to clarify the VAT doubts to the dealers with 

separate officer with phone number, that phone number 

should be Toll Free.  To clarify the dealer’s doubts 

about VAT. So, the contact should be given by every 

officer of the commercial tax department with Toll Free.  

2. Government should provide proper training regarding 

VAT to dealers and should conduct the programmes.  

By this way, the message and updates of VAT can be 

easily understood by the dealers. 

3. The study ascertained maximum benefit to the 

government through Value Added Tax system.  So, it is 

strongly recommended to have innovative slabs system 

suitable for Wholesalers, Retailers and Consumers. 

 

VIII. CONCLUSION 

        VAT is a major source of revenue for governments around 

the world and its importance continues to increase. There is a risk 

of under-taxation and loss of revenue, or distorting trade through 

double taxation. 
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Abstract- People express their mental states, including emotions, 

thoughts, and desires, all the time through facial expressions, 

vocal nuances and gestures. 

       Functional MRI or functional Magnetic Resonance Imaging 

(fMRI) is a type of specialized MRI scan. It measures the 

haemodynamic response (change in blood flow) related to neural 

activity in the brain or spinal cord of humans or other animals. It 

is one of the most recently developed forms of neuro-imaging. 

Since the early 1990s, fMRI has come to dominate the brain 

mapping field due to its relatively low invasiveness, absence of 

radiation exposure, and relatively wide availability. 

        fMRI’s might be the future technology to read your 

thoughts and emotions. There have been claims that fMRI can 

determine if you are telling the truth, what image you are looking 

at, and perhaps - in the future - what you are thinking about, 

feeling, or your intentions 

 

I. INTRODUCTION 

he idea that regional cerebral blood flow (CBF) could reflect 

neuronal activity began with experiments of Roy and 

Sherrington at 1890 (1). This concept is the basis for all 

hemodynamic-based brain imaging techniques being used today. 

Functional MRI is a very powerful method to map brain 

functions with relatively high spatial and temporal resolution. In 

order to utilize fMRI techniques efficiently and interpret fMRI 

data accurately, it is important to examine underlying physiology 

and physics. In this article, we will discuss the signal source of 

the BOLD signal and improvement of BOLD fMRI techniques. 

Also, experimental hardware and software will be described for 

helping non-experts understanding MRI. 

 

II. WHAT IS MIND READING? 

        Our mental states shape the decisions that we make, govern 

how we communicate with others, and affect our performance. 

The ability to attribute mental states to others from their behavior 

and to use that knowledge to guide our own actions and predict 

those of others is known as theory of mind or mind-reading.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: Relationship between energy and magnetic field 

 

 

Fig1:mind reader 

 

        In scientific basis mind reading may be defined as a 

neuroimaging technique which allows us to detect the brain areas 

which are involved in a task, a process or an emotion.  

 

III. PRINCIPLE OF MRI 

NUCLEAR MAGNETIC RESONANCE 

        When a nucleus with an overall magnetic moment is placed 

in an external magnetic field it will either line up parallel or anti-

parallel (often termed spin up or spin down) with the external 

magnetic field, as shown below- 

 

 

T  
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Fig3: Magnetic dipole moment 

 

       Energy splitting of nuclear spin  states as a function of an 

external magnetic field, B0.ms = +1/2 is the spin up state and ms 

= -1/2 is the spin down state. 

 

The difference between these two energy  

                    Fig 2 

states is proportional to the strength of the external magnetic 

field that the nucleus is in. As the external field increases, the 

energy difference between the two states increases.  

        The energy difference is usually related to an amount of 

energy resonant with a radio frequency pulse. When a radio pulse 

is applied to the system, it can flip the spin, causing this 

subatomic magnetic needle to align itself antiparallel to the 

external magnetic field (the higher energy state).  

        If a radiofrequency pulse is emitted of just the right amount 

of energy for the atom to absorb, the lower energy spin states 

will flip to the higher energy state. When the atoms go back to 

the lower energy state, they emit a radio frequency. When many 

atoms absorb and then re-emit this energy there is a detectable 

signal.  

        For regular MRI’s on our body the hydrogen nuclei in water 

molecules are used. Our bodies are more than 72% water, which 

is mainly found in soft tissue. A weighting is often done between 

the absorbed and emitted radio frequency signals to determine 

the different types of tissue. Then, by using s ome powerful 

mathematical computations and imaging techniques, the signals 

observed are transformed into an image of what absorbed and 

released these signals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4: Brain parts affected 

 

IV. FUNCTIONAL MRI(FMRI) 

       For fMRIs the focus is on blood, blood flow, and how much 

oxygen is in the  

                   Fig 5 

blood. During a thought neurons are activated or are being fired 

in regions of the brain. These active neurons need energy and 

they get it from glucose  supplied by blood.Oxygen rich blood 

has about a 20% greater magnetic strength than deoxygenated 

blood.  

       Acontrast between the oxygenated and deoxygenated blood 

can be observed using magnetic resonance imaging techniques.  

The oxygenated blood produces the strongest signal when placed 

in a strong magnetic field .  

        Radiologists interpreting fMRI scans measure the blood 

flow, blood volume, and oxygen levels, which is commonly 

known as the Blood-Oxygen-Level-Dependent or BOLD signal. 

A computer processes the detected signal and maps it into 3-D 

images that are colored based on the measured BOLD signal . 

 

V. MIND READING USING FMRI 

        The brain activity is mapped into cubes called voxels, which 

as similar to computer pixel (picture element). Each voxel 

(volumetric pixel element) represents tens of thousands of 

neurons or nerve cells. Most people have the same basic regions 

of the brain activated when thinking about the same object, when 

they have visited the same place, and when they perform or think 

about doing mathematical functions such as addition or 

subtraction. 
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        Radiologists cannot use fMRI to determine each neuron’s 

function, but they can get a mapping of active parts of the brain 

and they are getting better at interpreting these maps.  

Fig6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig %:a bird 

 

        When you are thinking about something (let's say a bird), 

fMRI can show which voxels are activated (let's say voxels 33-

52-20 and 34-12-40). Mind reading through functional MRI is 

inverting this relationship: if fMRI shows you are activating 

voxels 33-52-20 and 34-12-40, we can assure thatyou are 

thinking about a bird.  

 

VI. EXPERIMENTAL SETUP OF ANIMAL FMRI 

        In order to perform MRI experiments, it is necessary to have 

a magnetic  

                   Fig 7 

resonanceimager, which can be obtained from MRI 

manufacturers.  

 

         

Fid 8:appartus 

APPAATUS REQUIRED 

       An integrated MRI system consists of a magnet, gradient and 

shim coil(s) (often integrated), a console, radiofrequency (RF) 

and gradient amplifiers, and RF coils. 

         (i) The most expensive item is a super-conducting magnet. 

Strength of magnetic field (Bo) is defined as a unit of Tesla (1 

Tesla (=10,000 gauss) is equivalent to about 20,000 times the 

earth’s magnetic field). Typical magnetic fields for human 

research range between 1.5 T 

          (ii) A gradient coil set inserted into the magnet bore 

generates linear magnetic fields along x,y, and z directions.  

          (iii) Console consists of receivers that detect, amplify, 

demodulate, and digitize the MRsignals detected by the RF coil, 

and a set of electronics that can generate a pattern of RF and 

gradient pulses (which are sent to the amplifiers) for the 

generation of the appropriate imaging signals from the sample. A 

computer controls both of these processes in the console 

          (iv) RF coils are used to transmit RF pulses for excitation 

of water and detect RF signalsfrom water. For whole brain 

studies, a homogenous head coil should be used, while a small 

surface coil can be used for localized brain studies.  

 

        Anesthetized (or awake) rat is inserted into the center of 

magnet bore      for fMRI studies.  To monitoranimal conditions, 

end-tidal CO2 level, body temperature, and blood pressure are 

continuously monitored, and blood gases are repeatedly 

measured. Several changes were made in rats surroundings  ,like 

temperature, light&heat etc.&  different BOLD signals were 

obtained.  

        fMRI time courses of spin-echo BOLD signal in the primary 

somatosensory region of rat. Color indicates a cross-correlation 

value. Localized activation is observed at the forelimb 

        These datas are passed through fmri data processing 

softwares.fMRI data processing software can be obtained from 

various sources (AFNI, Brain Voyager, FIESTA?, SPM, 

Stimulate, etc). Processing software contain various statistical 

methods as well as visualization methods.  

 

VII. APPLICATIONS OF THIS TECHNOLOGY 

Mind Controlled Wheelchair 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 9 
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         A little different from the Brain-Computer Typing machine, 

this thing works by mapping brain waves when you think about 

moving left, right, forward or back, and then assigns that to a 

wheelchair command of actually moving left, right, forward or 

back. 

         The result of this is that you can move the wheelchair 

solely with the power of your mind. It will be truly helpful for 

the paralysed and disabled people.  

 

WORLD WITHOUT INPUT DEVICES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig 10 :brain features in a mri scan report 

 

          Huge time  is spent in input data to computers. By using  

this technology input can be given directly from mind to 

system,Leading to tremendous changes in industrial,health,& 

educational fields.  

IN COMMUNICATION FIELD 

        A future where we are surrounded with mobile phones, cars 

and online services that can read our minds and react to our 

moods.  Even  we can drive cars without streeing.  

 

CRIMINAL BRAINMAPPPING & LIE DETECTOR 

       Development of this technology will become an helpful aid 

in reading intentions of criminals on scientific basis and to 

investigate crimes.  

 

IN  MEDICAL FIELD  

 
 

Fig 12: General 

 

Physicians perform fMRI to:  

Examine the anatomy of the brain.  

-Determine precisely which part of the brain is handling critical 

functions such as thought, speech, movement and sensation, 

which is called brain mapping.  

-Help assess the effects of stroke, trauma or degenerative disease 

(such as Alzheimer's) on brain function. 

- Monitor the growth and function of brain tumours. Guide the 

planning of surgery, radiation therapy, or other surgical 

treatments for the brain.  

 

VIII. ADVANTAGES & DEMERITS 

 

ADVANTAGES  

 

Fig 12: report 
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        fMRI and MRI machines are harmless with virtually no side 

effects. However they are not for those who have claustrophobia 

or any metal pins or rods in their bodies.  

        They are effective to determine areas of thought, brain 

function, and the health of brain tissue, as well as analyzing  

emotion. 

 

Short acquisition time   of images  

 

        Mapping of complex functions (emotions, motor control, 

specialized language functions,...)  is possible.  

 

DEMERITS  

 

TAPPING OF BRAINS FOR FUTURE CRIMES  

        Freedom of right to think any time,any thing at any where  

gets destroyes. Chances of misusing this technology to tap one’s 

thoughts will lead to danger  

 

ONLY SIMPLEX MODE OF COMMUNICATION POSSIBLE 

        Only signals from brain can be detected.Signals to brain 

cannot be propagated.  

 

CALIBRATION  VARY FROM PERSON TO PERSON  

        Individual brains differ, so scientists need to study a 

subject's patterns before they can train a computer to identify 

those patterns or make predictions.  

 

APPARATUS REQUIRED ARE COSTLIER & HUGE.  

 

IX. CONCLUSION 

        Functional magnetic resonance images (fMRIs) are 

becoming popular in both the consumer and research arenas. Big 

businesses use fMRIs to determine consumer preferences and 

which movie scenes viewers prefer. Smaller businesses utilize 

the machines as lie detector tests. However, the technique of 

fMRI is being most utilized for clinical and basic research by 

many different professions.  

        Imaging brain activity is a source of data that provides 

insights into individual characteristics.  

        This technology is going to be a mojor tool for scientist’s in 

the development of next generation computers working on 

artificial intelligence.  
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Abstract: The paper deals with the study of steady laminar flow of an incompressible visco-elastic fluid referred to as 

Walter’s liquid B over an exponentially stretching sheet. The flow is assumed to be generated by applying two equal and opposite 

forces along the x-axis in such a way that the stretching of the boundary surface is of exponential order in x. Using quasi-linearization 

technique with a numerical approach, the numerical solution is obtained. The velocity profiles are obtained numerically and these are 

displayed through graphs for diverse values of visco-elastic parameter. The results are compared with those available in literature 

obtained through analytical procedures and are seen to be in good agreement. 

Index Terms: Heat Transfer, Visco-elastic fluid, Stretching sheet, Visco-elastic parameter, Quasi-linearization 

INTRODUCTION 

Most of the fluids which are used in industry are non-Newtonian and particularly visco-elastic in nature. So, in recent years, the study 

of visco-elastic fluids gains the attention of researchers. In polymer processing applications, it is essential to consider flow over a 

stretching sheet as mentioned by Rajagopal et.al. [1]. Several Mathematicians and the Scientists obtain the analytical solutions similar 

to [2]. However, the constitutive equations of this type of fluid flows are highly non linear in nature. So, getting analytical solution 

may not be always possible. This paper deals with the numerical study of visco-elastic fluid flow over an exponentially stretching 

sheet [3] using the method of quasi-linearization [4] [5]. 

MATHEMATICAL FORMULATION 

Consider the steady laminar flow of an incompressible visco-elastic fluid caused by a stretching sheet, which is placed in a fluid at 

rest.  The flat sheet issues from a thin slit at x = y = 0 and subsequently being stretched.  It is assumed that the boundary sheet is 

moving axially with a velocity of exponential order in the axial direction and generating a boundary layer type of flow. The boundary 

layer equations governing the such flow are ( given in Rajagopal et.al.[1]) 
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The boundary sheet is assumed to be stretched with a large force in such a way that stretching velocity along the axis 

direction x is of exponential order of the directional coordinate. Hence, the boundary conditions on velocity we  impose are:  



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013      562 

ISSN 2250-3153  

www.ijsrp.org 

),exp()( 0
l

x
UxUu w    00  yatv                    (3) 

0u         yas  

Where 0U     is a constant and ‘ l ’ is the reference length. 

Solution of the momentum boundary layer equation: 

Equation (2) can be rewritten in terms of the stream function ψ(x,y), which satisfies the equation (1), by writing  
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Here  f   is the dimensionless stream function and   is the similarity variable. Using the equations (4) and (5) we obtain a fourth  

order non-linear ordinary differential equation of the form: 
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k     is the dimensionless visco-elastic parameter. 

Boundary conditions are:  
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Numerical solution of the problem: 

The quasi-linearization method applied for solving the equations (6) subject to the boundary conditions given by (7)  is as follows :  

Rearrangement of (6)  gives  
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The boundary conditions are:  
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Defining new variables by the equations: 

''','',', 4321 fxfxfxfx       

The  higher order non-linear differential equation (8) and boundary conditions (9) may be transformed to four equivalent first order 

differential equations (10) and boundary conditions (11) respectively as given below:  
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and  
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The above equations (10) are in the form:  

),(' xfx   

 By performing Taylor’s series expansion of differential equations (10) we obtain the following equations expressed in matrix 

form: 
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where, 
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   for   i = 1 to 4  and   j = 1 to 4,                                                         (13a) 
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 for  i = 1 to 4                                                             (13b) 

The elements of the matrices A4 x 4 and e4 x 1 are thus obtained as given below: 
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The coefficients aij and ei are dependent on the nominal trajectories )(oX .  Hence, depending on the initial guess of nominal 

trajectories  )(oX , the solution of (12) yields the neighbouring trajectories )(1 X .  The neighbouring trajectories so obtained are 

treated as nominal trajectories and next neighbouring trajectories are obtained, and this process is continued until the assumed 

convergence criteria is attained.  The solution is said to be convergent when the following stopping criteria norm as satisfied: 

where, 
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 It may be noted that the   defined in the equation (16) is the sum of maximum absolute differences between the nominal 

trajectories and neighbouring trajectories of all the dependent variables.  If the value of  falls below a prescribed number , the 

iterative procedure may be stopped and the sequence of solutions of the approximately linear differential equations may be considered 
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to have converged.  The value of  = 0.000001 is chosen in the current solution.  The equations (12) can be solved by numerical 

integration scheme following the quasi-linearization procedure with the help of computer. 

RESULTS AND DISCUSSIONS 

Numerical solution to the equation (8)  subjected to the boundary conditions (9)  are obtained by using quasi-linearization technique 

with a numerical approach. We have studied the effect of  visco-elastic parameter on velocity and these are displayed graphically in 

fig.1. 

 In figure(1) velocity profiles were given for different values of visco-elastic parameter k1 for increasing values of . It is clear 

that for any fixed  velocity is decreasing with the increase of k1.   

CONCLUSIONS 

It is observed that with very approximate initial guesses, only in six to seven iterations good accuracy up to five decimal 

places is obtained. So, we may apply this method even for solving higher order coupled system of equations for which finding 

analytical solution may not be possible. 

Fig. 1:  Velocity profiles for different values of visco-elastic 

parameter 
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Abstract - In today’s era of globalization, the corporate world requires a world-class governance system. Corporate governance is 

about promoting corporate ethics, fairness, transparency and accountability. In recent years, the area of corporate governance has been 

in limelight and has attracted increased attention of academicians and researchers worldwide due to high-profile scandals and 

corporate collapses like Enron, WorldCom and Satyam. Despite the intuition that ‘Good Governance’ would lead to ‘Good 

Performance’ by firm, conclusive evidence on this relationship has been lacking. A large number of researches have been done in 

different parts of the world to study this relationship but the results have been mixed and inconclusive. In this paper, we attempt to 

find answer to the research question – “Are Corporate Governance and Corporate Profitability Related?” in short term, particularly in 

an Indian context. We also endeavor to determine the direction of causality between them. We use an initial sample of 50 Indian 

companies listed on S&P CNX Nifty 50 Index. We use two sets of secondary data (governance ratings and corporate profitability 

variables) over a period of three years from FY 2010-11 to FY 2012-13 in our analysis, while controlling for size of firm. We also 

control for sustainability performance of firm, i.e. Environmental, Employee and Community-related performance. The governance 

and sustainability ratings data has been obtained from ‘CSRHub database’, while the financial data has been taken from companies’ 

websites, annual reports, financial statements and ‘moneycontrol.com’. We apply a series of statistical tools like descriptive statistics, 

multiple regression, correlation and tests of significance (t-test and F-test). We find that governance rating has a positive but 

insignificant impact on corporate profitability of firm. Further, we find that corporate profitability also has an insignificant positive 

impact on governance rating of firm. But the given study suffers from some limitations and the results must be interpreted and used in 

light of these limitations. 

 

Index Terms - Business ethics, corporate collapses and scandals, corporate financial performance, corporate governance, corporate 

profitability, corporate sustainability, Global Reporting Initiative (GRI). 

 

I. INTRODUCTION 

Corporate governance is the set of processes, customs, policies, laws and institutions, affecting the way a company is directed, 

administered or controlled. The Cadbury Committee of U.K. in January, 2000 defined corporate governance as – “the system by 

which companies are directed and controlled” (Cadbury, 2000). It also includes the relationships among the various stakeholders (e.g. 

members/shareholders, management and board of directors) involved and the goals for which the corporation is governed.It refers to 

leadership structure and values that determine corporate direction, ethics and performance. The aim is to align as nearly as possible the 

interests of individuals, corporations and society. It focuses on how management is committed to sustainability and corporate 

responsibility at all levels.  

It is an indisputable fact that scams and scandals are increasingly undermining our lives. In recent years, the area of corporate 

governance has received increased attention because of striking high-profile scandals and corporate collapses worldwide such as 

Enron (US), WorldCom (US), Maxwell Pension Scandal (UK), Satyam and Reebok (India), etc. involving unethical conduct, abuse of 

corporate power and alleged criminal activity by key managerial personnel. The recent 2007-08 collapse of the subprime mortgage 

markets further highlighted the importance of good governance. An integral part of an effective corporate governance regime includes 

provisions for civil or criminal prosecution of individuals who conduct unethical or illegal acts in the name of the corporation. The 

proper governance of companies is as crucial to the world economy as the proper governing of countries. 

A large number of studies in past have examined the relationship between corporate governance and corporate financial 

performance, but the results have been mixed and inconclusive. Eccles et al. (2012) recommended that for sustainability to be 

embedded in the organizational culture, the governance structure needs to be tailored accordingly. They emphasized on the 

significance of two key elements of Corporate Governance, i.e. Board of Directors (BOD) and Executive Compensation, to ensure 

sustainable growth of the organization. In this paper, we examine and analyze the relationship between corporate governance and 

corporate profitability in short run in an Indian context.  

http://en.wikipedia.org/wiki/Business_process
http://en.wikipedia.org/wiki/Policies
http://en.wikipedia.org/wiki/Company
http://en.wikipedia.org/wiki/Stakeholder
http://en.wikipedia.org/wiki/Board_of_directors
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II. OBJECTIVES OF THE STUDY 

The objectives of this study are as follows: 

 To provide an overview of the concept of corporate governance.  

 To present a brief review of literature through survey of important previous researches establishing a relationship between 

corporate governance and corporate financial performance. 

 To empirically study the relationship between corporate governance and corporate profitability over short term in an Indian 

context. 

 To determine direction of causality in the given relationship. 

 

III. CONCEPT OF CORPORATE GOVERNANCE  

As per Report of the SEBI Committee on Corporate Governance, February 2003 - the fundamental objective of corporate 

governance is to enhance the long-term shareholder value, while at the same time protecting the interests of other stakeholders by 

improving the corporate performance and accountability (SEBI, 2003). Corporate Governance lays down the framework for creating 

long-term trust between companies and the stakeholders. Good governance is integral to the very existence of a company. It inspires 

and strengthens investor's confidence by ensuring company's commitment to higher growth and profits. SEBI believes that companies 

having good corporate governance system in place are rewarded by investors and markets with high valuations. In practice, there are 

four principles of good corporate governance, which are: (1) transparency; (2) accountability; (3) responsibility; and (4) fairness (Aras 

&Crowther, 2008).  

 

The companies are required to disclose their governance structure in their corporate reports. The Standard Disclosures under 

Governance Aspect as per G4 Sustainability Reporting Guidelines by Global Reporting Initiative (GRI) include: 

 Governance Structure and its Composition;  

 Role of highest governance body in setting organization’s purpose, values, and strategy; 

 Competencies and Performance Evaluation of highest governance body;  

 Role of highest governance body in Risk Management; 

 Role of highest governance body in Sustainability Reporting; 

 Role of highest governance body in evaluating Sustainability Performance; 

 Remuneration and Incentives (Global Reporting Initiative, 2013). 

 
The quality of corporate governance primarily depends on the following factors, which consequently affect the corporate 

performance: 

 Integrity of management 

 Size of Board (the larger the board, the better it is)  

 Ability of board, qualifications/expertise and commitment of board members 

 Frequency of Board Meetings 

 Insider Trading and Whistle Blower Policy 

 Quality of corporate reporting 

 Stakeholder Engagement (participation of stakeholders in management) 

 Independent Directors (protect overall organizational and stakeholders interest) 
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 Board Committees - Audit Committee, Remuneration Committee, Nomination Committee, Investor Grievance Committee, 

Risk Management Committee, etc. 

 Class Action Suits 

 Role and Rotation of Auditors 

 

IV. LITERATURE REVIEW 

Considerable theoretical, review and empirical researches have been done globally to study the relationship between governance 

and corporate performance. Although broadly the conclusion has been that ‘Good Governance Does Pay” (Eisenhofer, 2010), but 

conclusive evidence linking good governance to good performance has been lacking and the existing studies have yielded mixed 

results (Pande, 2011). Also, the conclusiveness of studies varies across countries (Mani &Sreedharan, 2004). 

Gompers et al. (2003) performed their study using governance index for 1500 large US firms, and found that the risk-adjusted 

returns of firms with strong governance were 8.5% higher than firms with poor governance. Brown and Caylor (2004) found positive 

association between corporate governance scores (after adjusting for industry effects) and financial performance of firm (based on 

dividend payout, yield, profitability and shareholder returns). One of the key findings of Mani and Sreedharan (2004), a study 

conducted by CRISIL Ratings in Indian context over a 3 years period was that superior governance practices of firm are positively and 

significantly correlated to market valuation of firm. Van de Velde et al. (2005) observed that portfolios with above-average 

governance scores outperformed the portfolios with below-average governance scores. Governance Metrics International and Byun 

(2006) found that companies with higher governance ratings enjoyed higher profits and returns. Ashaugh-Skaife and Lafond (2006); 

Derwall and Verwijmeren (2007) analyzed the linkage between Governance Metrics International (GMI) governance ratings and the 

firm’s cost of equity capital. They suggested that firms with higher governance scores demonstrate lower risk to investors, and thus, 

enjoy lower cost of capital. Sachs (2007) suggested that investments in highly governed companies significantly outperform the 

investments made in poorly governed companies. Balasubramanium et al. (2008) found a positive and statistically significant 

association between their overall India Corporate Governance Index (ICGI) and Tobin’s Q value (used as proxy for market value  of 

firm) and further this association was stronger for more profitable firms and firms with higher growth prospects. Selvaggi and Upton 

(2008) commented on direction of causality and stated that good governance causes good firm performance, rather than vice versa.  

However, Mukherjee and Ghosh (2004) portrayed a dismaying scenario and concluded that corporate governance in India is still 

in a young and developing stage and that the investment decisions of Indian investors are volatile, not based on governance practices 

of firms. Chidambaram et al. (2006) found no significant performance difference between firms with good governance changes and 

firms with bad governance changes and thus, rejected the hypothesis that better governance leads to better financial performance. This 

result is consistent with those of Core et al. (2006); andStatman and Gluskhov (2009), who found no significant relationship 

between corporate governance and firm performance. Azim (2012) observed that different governance elements have varying impact 

on corporate performance and profitability. TABLE – 1 given below summarizes the findings of literature review on this relationship. 

 

TABLE – 1: Relationship between Corporate Governance and Corporate Financial Performance 

S. No. Study Relationship 

 
Gompers et al. (2003) Positive, but not significant 

 
Brown and Caylor (2004) Positive 

 
Mani and Sreedharan (2004) Positive and Significant over 3 years period 

 
Mukherjee and Ghosh (2004) Not Significant 

 
Van de Velde et al. (2005) Positive, but not significant 

 
Chidambaram et al. (2006) Not Significant 

 
Core et al. (2006) Not Significant 

 
Governance Metrics International and Byun (2006) Positive 

 
Sachs (2007) Positive and Significant 

 
Balasubramanium et al. (2008) Positive and Significant 

 
Selvaggi and Upton (2008) Positive and emphasizes one way causality 

 
Statman and Gluskhov (2009) Not Significant 

 
Eisenhofer (2010) Positive 

 
Pande (2011) Mixed and Inconclusive 

 
Azim (2012) Mixed results 
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S. No. Study Relationship 

 
Aggarwal (2013) Positive and Significant over 2 years period 

 

The above table shows mixed and inconclusive results on the relationship between corporate governance and financial 

performance. Thus, we empirically test this relationship in the given paper in an Indian context. 

 

V. HYPOTHESIS 

On the basis of theory and literature review and keeping in view the research objectives, we have formulated the following two 

hypotheses: 

Ho1: Governance rating of company has no impact on its profitability. 

Ha1: Governance rating of company has an impact on its profitability. 

 

Ho2: Corporate profitability has no impact on governance rating of company. 

Ha2: Corporate profitability has an impact on governance rating of company. 

 

VI. RESEARCH METHODOLOGY 

Statistical tools such as descriptive statistics and regression have been applied using Microsoft Excel to study the relationship 

between corporate governance and corporate profitability using secondary data. The average data over a period of three years from FY 

2010-11 to FY 2012-13 has been used to enable cross-sectional analysis. 

 

6.1 SAMPLE SELECTION 

The criterion for sample selection is as follows: 

Companies listed on S&P CNX Nifty 50 Index as on 31st March, 2013 =   50 

Less: Banks and Financial Companies =       10 

Less: Companies whose annual financial data as on 31
st
 March is not available =   04 

Less: Companies whose required governance data is not available =    02 

Final Sample =           34 

Thus, the final sample consists of 34 Indian non-financial companies, which are listed on the NSE as on 31
st
 March, 2013 and 

whose required financial and governance ratings data is readily available. 

 

6.2 VARIABLES AND DATA SOURCES 

This paper uses two sets of secondary data. The financial data consists of four measures of corporate profitability - Return on 

Assets (ROA), Return on Equity (ROE), Return on Sales (ROS) and Return on Capital Employed (ROCE). The financial data has 

been obtained from companies’ website, reports and ‘moneycontrol.com’. The governance ratings of companies have been used as 

proxy for corporate governance performance quotient. Also, the study uses certain control variables which may have effect on the 

company’s governance structure and this relationship. These are - size of firm (as proxied by natural log of total assets), and 

environment, community and employee-related sustainability performance of companies. “CSRHub database”, which claims to be 

world’s largest corporate sustainability ratings database and principally adheres to GRI guidelines, has been used to obtain the 

governance, community, employee and environment ratings data. The governance ratings used in this study are based on three 

parameters - Board, Leadership Ethics and Transparency & Reporting. 
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6.3 EMPIRICAL MODEL 

This study makes use of two empirical models in order to study the relationship between corporate governance and corporate 

profitability. We apply statistical tools like descriptive statistics and regression using Microsoft Excel. The two models are explained 

in the following sub-sections.  

 

6.3.1 FIRST MODEL 

The first model has been designed to analyze the impact of governance of companies on their profitability. Thus, the independent 

variable used in this model is governance rating of firm (GOV) and corporate profitability measures - ROA, ROE, ROS and ROCE 

have been used as dependent variables. Further we have controlled for size of company (SIZE) and company’s performance along 

employees (EMP), community (COM) and environmental (ENV) dimensions. The five regression equations analyzed in this model 

are as follows: 

 

 

 

 

 

 

6.3.2 SECOND MODEL 

The second model has been designed to analyze the impact of corporate profitability on the governance rating of firm. Thus, the 

independent variables used here are corporate profitability measures - ROA, ROE, ROS and ROCE and governance rating (GOV) has 

been used as dependent variable in this model. The regression equation used is as follows: 

 

GOV = c + b1.ROA + b2.ROE + b3.ROS + b4.ROCE + b5.SIZE            (5) 

 

VII. RESULTS 

The descriptive statistics for key variables used in this paper have been summarized below in TABLE – 2. 

TABLE – 2: Descriptive Statistics 

Particulars ROA (%) ROE (%) ROS (%) ROCE (%) GOV (%) 

Mean 15.92 21.36 29.79 25.51  47.48 

Median 13.60 15.28 21.81 16.88 47 

Std. Dev. 9.94 18.30 22.86 23.01 7.46 

Observations 34  34 34  34 34 

 

From above table, we observe that the mean value for governance rating is 47.48%, which is quite a low rating. Thus, the Indian 

companies should strive to improve their governance by emphasizing on ethics, transparency and accountability, so as to achieve 

higher ratings. Now, the results of first model have been summarized in TABLE – 3 below. 

  

TABLE – 3: Results Summary for First Model 

Particulars R R2 Adjusted R2 F Significance of F 
Beta Coefficient for GOV  

(b1) 
p-value 

ROA .489 .239 .103 1.760 .154 0.424 .281 

ROE .434 .188 .043 1.298 .293 0.076 .918 

ROS .435 .189 .044 1.305 .290 2.229 .021* 

ROCE .414 .171 .023 1.156 .355 0.120 .898 

ROA = c + b1.GOV + b2.EMP + b3.ENV + b4.COM + b5.SIZE       (1) 

ROE = c + b1.GOV + b2.EMP + b3.ENV + b4.COM + b5.SIZE       (2) 

ROS = c + b1.GOV + b2.EMP + b3.ENV + b4.COM + b5.SIZE       (3) 

ROCE = c + b1.GOV + b2.EMP + b3.ENV + b4.COM + b5.SIZE       (4) 
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* Significant at 5% level of Significance 

 

Now, the results of second model showing impact of corporate profitability on governance rating have been summarized in 

TABLE – 4 below. 

 

TABLE-4: Second Model Summary 

Particulars Coefficients p-value 

ROA 0.404 0.125 

ROE -0.124 0.746 

ROS 0.031 0.615 

ROCE -0.046 0.891 

SIZE 1.666 0.280 

R 0.406 

R Square 0.165 

Adjusted R Square 0.016 

F 1.105 

Significance of F 0.380 

 

VIII. FINDINGS AND CONCLUSIONS 

The key findings of first model that can be inferred from TABLE-3 are as follows: 

 All the correlation coefficients (R) are positive and approximately close to 50%. Thus, there is positive correlation between 

corporate governance and corporate profitability. 

 All the beta (b1) values are positive. Thus, governance rating has positive impact on corporate profitability.  

 Further, we find that only p-value in case of Return on Sales (ROS) is significant at 5% level of significance, since .021 is 

less than .05. Thus, Governance rating of company has a significant impact on ROS, but not on other three profitability 

measures.  

 Overall, we may conclude that corporate governance has positive but not significant impact on corporate profitability. Hence, 

we do not reject the first null hypothesis (Ho1). 

 

The key findings of second model that can be inferred from TABLE-4 are as follows: 

 The correlation coefficient (R) 0.406 shows that association between corporate governance and profitability is positive and 

40.6%. 

 The beta coefficients show that ROA and ROS positively impact governance rating of company, while ROE and ROCE have 

negative impact. 

 Further, none of the p-values in less than 0.05. 

 Thus, we may conclude that corporate profitability has no significant impact on governance rating of company. Hence, we do 

not reject the second null hypothesis (Ho2). 

 

This paper attempts to analyze the relationship and to establish the direction of causality between corporate governance and 

corporate profitability. But we do not find any evidence to suggest significant relationship between them. Our conclusion that 

corporate governance has positive impact on corporate profitability in short term supports existing research results of Mani and 

Sreedharan (2004); Aggarwal (2013), but with a difference that they suggested significant relationship, while our results suggest no 

significant association. 

Also the Indian companies should improve the way in which their companies are governed by taking care of the interest of 

various stakeholder groups and by emphasizing on qualified and independent directors, business ethics, transparency and fairness in 

corporate disclosures, whistle blower protection mechanism and accountability.  
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IX. LIMITATIONS OF STUDY 

This paper suffers from some limitations which should be addressed by the future researchers: 

 Limited sample size 

 Short frame of research 

 Market-based measures such as share prices, stock returns, market value of firm, etc have been ignored. 

 Various control variables (e.g. firm’s age, growth, leverage, risk, R&D, industry, etc.) have not been incorporated in our 

analysis. 

 Corporate governance is a vast concept and is difficult to measure with objectivity and hence measure used in this study may 

be subjective and not a comprehensive measure. 
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