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DETECTION & RECOGNIZATION OF PLANT LEAF DISEASES USING 

IMAGE PROCESSING AND ANDROID O.S. 

 

Renuka Rajendra Kajale. 

E-mail Id: renukajale@gmail.com  

 

 Abstractð In this paper we present an automatic detection of plant diseases using image processing techniques. The presented 

system is a software solution for automatic detection and computation of texture statistics for plant leaf diseases. The processing 

system consists of four main steps, first a color transformation structure for the input RGB image is created, then the green pixels are 

masked and removed using specific threshold value, then the image is segmented and the useful segments are extracted, finally the 

texture statistics is computed. From the texture statistics, the diseases, if present on the plant leaf are evaluated. 

Keywords ð HSI, Texture, Co-occurrence matrix, Hue color attribute, segmentation, Masking of pixels, Plant   Disease Detection 

INTRODUCTION  

Digital image processing and image analysis technology based on the advances in microelectronics and computers have many 

applications in biology and they find a way to the problems that are associated with traditional photography. This new tool helps in 

improving the images from microscopic to telescopic range and also analyzing them. Plant diseases cause periodic outbreak of 

diseases which leads to a number of disasters. Because of the devastating effects of plant diseases, some of the crop cultivation has 

been abandoned. The naked eye observation of experts is the main approach adopted in practice for detection and identification of 

plant diseases. but, this requires continuous monitoring of experts which might prove to be quite expensive in case of large farms. 

Further, in some developing countries, farmers may have to go long distances to contact experts, this makes the process time 

consuming and moreover farmers are unaware of non-native diseases.Automatic detection of plant diseases is an important research 

topic as it may be quite beneficial in monitoring large fields, and it canhelp in automatically detecting the corresponding diseases from 

the symptoms appearing on the plant leaves. This enables machine vision that is to provide image based automatic inspection, process 

control and robot guidance. 

The classification accuracy is achieved with the help of HSI transformation. It is applied to the input image, and then, segmented using 

Fuzzy C-mean algorithm. Feature extraction stage deals with the color, size and shape of the spot and finally classification is done 

using neural networks. 

 

Fig.1 Affected leaves with various Diseases 

The fast and accurate method for detection of leaf diseases is by using the k-means which is based on segmentation. Automatic 

classification of leaf diseases is done based on high resolution multispectral and stereo images. This approach uses sugar beet leaves. 

Here the diseased region is extracted using segmentation and the plant diseases are graded by calculating the quotient of disease spot 

and leaf areas. An optimal threshold value for segmentation is obtained using weighted Par-Zen window. This reduces the 

computational burden and storage requirements without degrading the final segmentation results. Detection and classification of leaf 

diseases is based on masking and removing of green pixels, applying a specific threshold to extract the infected region and computing 

the texture statistics to evaluate the diseases. 

http://www.ijergs.org/
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3. EXISTING TECHNIQUES -  

Sr. 

No.  

Reference Name 

(IEEE/ACM/Springe

r/Any other journal, 

etc. Paper Title)  

Work description  Problems found  Publication 

year  

1 Jayme Garcia , Arnal 

Barbedo 

(SpringerPlus) 

This paper presents a survey on methods that use 

digital image processing tech.to detect ,quantify 

and classify plant diseases from digital images  

the visible spectrum.  

Lose Concentration 

,thus decreasing their 

accuracy.  

2013 

2 Parul Arora, 

S.N.Ghaiwat 

(ISSN) 

In this paper classification  performed in two 

different phase, Uninfected and diseased leaves 

are classified based on the number of peaks in 

the histogram. 

This Classifier 

involves long training 

time. 

In SVM it is difficult 

to understand the 

functions.  

2014 

3 B.Tanawal, V.shah 

(IJARCSSE) 

This paper consists of two phases to identify the 

affected part of disease. Initially edge detection 

based image segmentation is done, and finally 

image detection and classification of diseases is 

performed using homogenous pixel counting 

technique.    

Disease management 

is a problematic task 

for these 

implementation 

technique. 

Precise quantification 

of these visually 

observed diseases  has 

not studied  because of 

high complexity.  

2013 

 

4.WORK CONTRIBUTION - 

PROCEDURE OF THE PROPOSED SYSTEM  as follows: 

1. RGB image acquisition. 

2. Convert the input image from RGB to HSI format.  

3. Masking the green-pixels.  

4. Removal of masked green pixels. 

5. Segment the components. 

 

6. Obtain the useful segments.  

7. Computing using color-co-occurrence method. 

 

 

 Working Overview:  
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Fig 2: Block diag. of Working steps 

 

A. Color Transformation Structure 

 

First, the RGB images of leaves are converted into Hue Saturation Intensity (HSI) color space representation. The purpose of the color 

space is to facilitate the specification of colors in some standard, generally accepted way. HSI (hue, saturation, intensity) color model 

is a popular color model because it is based on human perception. 

B. Hue Color Attribute 

  

It refers to the dominant color as viewed by a person. Saturation refers to the relative Purity or the amount of white light added to hue 

and intensity refers to the amplitude of the light. Color spaces can be converted from one space to another easily. After the 

transformation process, the H component is taken into account for further analysis. S and I are dropped since it does not give extra 

information. 

C. Masking Green Pixels 

 

 Here, we identify mainly the green colored pixels. After this, based on specified threshold value computed for these pixels, the mostly 

green pixels are masked as if the green component of the pixel intensity is less than the pre-computed threshold value, the red, green 

and blue components of the this pixel is assigned to a zero value. 

D. Segmentation 

 

 From the above steps, the infected portion of the leaf is extracted. The infected region is then segmented into a number of patches of 

equal size. The size of the patch is chosen in such a way that the significant information is not lost. In this approach patch size of 

32*32 is taken. The next step is to extract the useful segments. Not all segments contains significant amount of that information. So 

the patches which are having more than fifty percent of the information are taken into account for the further analysis. 

E. Color Co-Occurrence Method 

 

The color co-occurrence texture analysis method is developed through the Spatial Gray- level Dependence Matrices (SGDM). The 

gray level co-occurrence methodology is a statistical way to describe shape by statistically sampling the way certain gray- levels occur 

in relation to other gray levels. These matrices measure the probability that a pixel at one particular gray level will occur at a distinct 

distance and orientation from any pixel given that pixel has a second particular gray level.  

F.. Texture Features 

 

Contrast, Energy, Local homogeneity, Cluster shade and Cluster prominence are the texture features which are calculated for the Hue 

content of the image. 
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5. RESULTSï 

The image processing can be used in agricultural application for following purposes:    

1. Detecting leaves with disease. 

2. Quantify area that is affected. 

3. Finding the shape of affected area. 

4. Determine color of the affected area. 

5. Texture analysis by determining size and   shape of leaf. 

6. CONCLUSION - 

The main approach of this approach is to recognize the diseases. Speed and accuracy are the main characteristics of disease detection. 

Hence, the extension of this work will focus on developing the advanced algorithms for fast and accurate detection of leaves with 

disease. This paper explains an application of texture analysis in detecting the plant diseases. The results of this approach can 

recognize the leaf diseases with little computational effort.  

 

REFERENCES: 

1. Jayme Garcia Arnal Barbedoò Digital image processing techniques for detecting, quantifying and classifying plant 

diseasesò(SPRINGER PLUS-2013. 

2.liboluo and Guomin Zohu, ñExtraction of the Rice Leaf Disease Image Based on Software Engineering (CiSE2009) ,IEEE 

3.S. Ananthi and S. Vishnu Varthini , DETECTION AND CLASSIFICATION OF PLANT LEAF DISEASES USING IMAGE 

PROCESSING TECHNIQUS. Year -2012 

4.PATIL J.K. AND RAJ KUMAR.Department of Electronics & Telecommunication Engineering, Bharti Vidyapeeth College of 

Engineering,  Year ï 2012.  

5.Hiroya Kondou, Hatuyoshi Kitamura, Yutaka Nishikawa, Yo-shitakaMotonaga and Atsushi Hashimoto, Shape Evaluation by Digital 

Camera for Grape Leaf. Year -2012. 

 

 

 

 

 

 

 

 

 

 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

10                                                                                                   www.ijergs.org   

Analysis of Chaos MIMO Communication System with Fading 

channels 

 

Kirutiga.MC, Mrs.Kavitha Narayanan, Chinmayi AV 

SRM University, kirutigachandrasekaran@gmail.com,8754405440 

 

Abstractð The security of chaos communication system is superior to other digital communication system, because it has 

characteristics such as non-periodic, wide-band, non- predictability, easy implementation and sensitive initial condition. Chaos 

sequences are non ï periodic sequences which are sensitive to their initial conditions i.e. spread factor and time delay respectively. If 

many antennas are applied to chaos communication system, the capacity of data is proportional to the number of antenna.so it is good 

way applying multiple-input and multiple-output (MIMO) to the chaos communication system.  This paper makes a primary 

contribution to evaluate the BER performance of Chaos MIMO Communication system in fading channels. The chaotic maps that 

have been considered are Tent map, Boss map, Henon map and logistic map. The modulation scheme that has been considered is 

CDSK in presence of AWGN channel and Rayleigh fading channel. 

Keywordsð Chaos maps, Tent map, Boss map, Henon map, Logistic map,  MIMO, AWGN channel, Rayleigh channel, CDSK 

(correlation delay shift keying). 

INTRODUCTION  

 Earlier use of Linear system was prominent. But with technological advancement, Non-Linear system started to be used by 

combining it with chaos communication system for improved performance.
[1]

  Chaos  communication aims at providing security for 

transmission of information performed through technologies.
[2]

 The characteristics of Chaos communication include non-periodicity, 

wide-band, non-predictability and easy implementation. Chaos communication system is decided by initial conditions of equation. It 

has sensitive characteristic according to initial condition, because chaos signal is changed to different signal when initial condition is 

changed. 
[3-4]

 If the initial condition is known to the intruder, then it becomes sensitive to the outside world. As long as  the  initial 

condition concealed from the outside world, it is impossible to predict the chaos signal. The chaotic sequences make the transmitted 

signal look like noise; therefore, it does not attract the attention of an unfriendly receiver. These characteristics makes the security of 

chaos communication superior to digital communication systems. Because of this added advantage of security, chaos communication 

has been extensively studied. 

 During the last two decades or so, lots of digital communication schemes using chaos have been suggested and studied, 

which utilize either coherent or non-coherent detections for information extraction 
[5]

. Because chaotic synchronization in coherent 

detection performs poorly, demodulation in chaos based communication schemes with coherent receivers using this synchronization 

technique becomes a real challenge in noisy environments. Therefore, non-coherent schemes seem more feasible and appealing in 

practical environments. In 1996, Kolumb´an et al. proposed the non-coherent differential chaos shift keying (DCSK) which is the most 

suitable scheme in wireless communications due to its good noise performance
[6,7]

. However, the prices that it has to pay are low 

attainable data rate and weakened information security. In 2000, Sushchik et al. proposed the non-coherent correlation delay shift 

keying (CDSK) whose bandwidth utilization ratio and information security are much better than DCSK. 

 Chaos communication system has many transmitted symbols, because information signal is spread according to the 

characteristic of chaos map. So, study of chaos system for data rate improvement is necessary. MIMO (Multi Input Multi Output) 

system  transmit data by several paths using several antennas. And, in receiver part, it is a technique which can reduce interference by 

detecting received signal at each path, and provides a better data rate, link reliability and bandwidth efficiency.  MIMO system 

increase the capacity of data communication in proportion to number of antenna, and provide the high data processing Speed
[8]

.  

 This paper is organized as follows section II explains what is Chaotic system, Section III gives the Chaotic signals, section IV 

elaborates the system overview, Section V discuss about the performance evaluation of the system i.e., we will evaluate the 

performance of different chaotic maps in the CDSK chaotic modulation system and will find out which chaotic map shows superior 

http://www.ijergs.org/
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performance. Using the superior map obtained from the analysis we proceed to the 2x2 MIMO concepts. In the later stage we compare 

the performance of BPSK and CDSK over MIMO AWGN channel. And  a comparative analysis of  the 2x2 Chaotic MIMO Concept 

and 4x4 chaotic MIMO concept using CDSK Modulation in AWGN channel, Then performance of 2x2 chaotic MIMO and 4x4 

chaotic MIMO in Rayleigh channel was analysed.  Finally in Section VI we will make the conclusion. 

CHAOTIC  SYSTEM 

 A chaotic dynamical system is an unpredictable, deterministic and uncorrelated system that exhibits noise-like behavior 

through its sensitive dependence on its initial conditions, which generates sequences similar to PN sequence. They have been 

successfully employed to various engineering applications such as automatic control, signals processing and watermarking Since the 

signals generated from chaotic dynamic systems are noise-like, super sensitive to initial conditions and have spread and flat spectrum 

in the frequency domain, it is advantageous to carry messages with this kind of signal that is wide band and has high communication 

security. Secure communication with chaos has been developed.
 [6]

These systems tend to be more computationally complex than non-

spread communication systems, yet they provide advantageous multipath mitigation and multi-user spectral re-use capabilities. 

CHAOTIC  SIGNALS 

 A chaotic sequence is non-converging and non-periodic   sequence   that exhibits a noise-like behavior through its sensitive 

dependence on its initial condition i.e., spread factor and time delay respectively.
 [4]

 A large number of uncorrelated, random-like, yet 

deterministic and reproducible signals can be generated by changing initial value. These sequences so generated by chaotic systems 

are called chaotic sequences.
 [7]

 Chaotic sequences have been proven easy to generate and store. Merely a chaotic map and an initial 

condition are needed for their generation, which means that there is no need for storage of long sequences. Moreover, a large number 

of different sequences can be generated by simply changing the initial condition. The secrecy of the transmission is important in many 

applications. The chaotic sequences help achieve this security from unwanted reception in several ways. 

SYSTEM OVERVIEW  

I.  Correlation delay shift keying system 

 Existing modulation system consists of a switch in the transmitter, creating the problem of power wastage and eavesdropping 

occurs by twice transmission. Technique that has been proposed to solve these problems is CDSK system where transmitted signal 

does not repeat as the switch at the transmitter is being replaced with an adder circuit. 

 

Fig .1  Transmitter of CDSK system 

 

Fig.1 shows the transmitter of a CDSK system. The chaos signal from the generator is being delayed and is multiplied with the 

information signal. The resulting signal is being added with the original chaos signal generated from the generator finally producing 

the transmitter output.  

                          (1) 

Equation (1) indicates transmitted signal from transmitter. Here L denotes the delay time. 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

12                                                                                                   www.ijergs.org   

 

Fig.2   Receiver of CDSK system 

 Fig.2 shows the CDSK receiver system. CDSK receiver is correlator based receiver, and it is performed in order to recover 

the symbol. Received signal and delay received signal are multiplied, and this signal is added as much as the spreading factor. 

Afterward the signal is quantized according to an appropriate threshold and information signal is recovered through decoding. 

 

Equation (2) indicates output value of correlator of CDSK system. Information bits are possible to recover when delay time and 

spreading factor have to use exact value that is used in transmitted signal. 

II. Chaos maps  

 In this paper, the types of chaos map that has been considered are Tent map, Boss map, Logistic map and H®nonôs map.  

a. Tent map 

 

Fig.3   Trajectory of tent map 

Fig.3 shows trajectory of Tent map. The x-axis and the y-axis of fig.3 mean xn and xn+1, and Tent map has trajectory of triangular 

shape. 

                   (3) 

Equation (3) is the representation of tent map. Equation of Tent map uses existing output value as current input value, 

and it is indicated as figure when initial value is 0.1 and parameter alpha is 1.9999. 

b. Boss map 

 Boss map is similar to Tent map because of the fact that Boss map was obtained by transforming the Tent map. Equation (3) 

is the representation of Boss map. The initial value as 0.1 and parameter alpha as 2.5 are used in the equation 

http://www.ijergs.org/
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                     (4) 

 

 

Fig. 4  Trajectory of boss map 

Fig.4 shows trajectory of Boss map. The x-axis and the y-axis of Boss map mean xn and yn unlike the Tent map, it draws trajectory in 

a pyramid shape. The equation below defines the Boss map. 

c. Logistic map 

 The logistic map is a polynomial mapping (equivalently, recurrence relation) of degree 2, often cited as an archetypal 

example of how complex, chaotic behavior can arise from very simple non-linear dynamical equation.  

                                              (5) 

Equation (5) is the representation of Logistic map. Here  is a number between zero and one it represents the ratio of existing 

population to the maximum possible population.  

 The bifurcation diagram is a self-similar if you zoom in on the above-mentioned value  and focus on one arm 

of the three, the situation nearby looks like a shrunk and slightly distorted version of the whole diagram. The same is true for all other 

non-chaotic points. This is an example of the deep and ubiquitous connection between chaos and fractals. 

 

 

Fig. 5  Representation logistic map 

http://www.ijergs.org/
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d. H®nonôs map 

 The H®nonôs map is a discrete-time dynamical system. It is one of the most studied examples of dynamical systems that 

exhibit chaotic behavior.  

                                                             (6) 

The H®nonôs map takes a point (xn, yn) in the plane and maps it to a new point. Equation (6) is used to specify H®nonôs map. 

 

Fig.6  representation of H®nonôs map 

Fig.6 shows the representation of H®nonôs map. The map depends on two parameters, a and b, which for the classical Hénon 

map have values of a = 1.4 and b = 0.3. For the classical values the Hénon map is chaotic. For other values of a and b the map may be 

chaotic, intermittent, or converge to a periodic orbit. An overview of the type of behaviour of the map at different parameter values 

may be obtained from its orbit diagram. 

III. MIMO communication channel  

 The use of multiple antennas at the transmitter and the receiver in communication systems are generally known as MIMO 

(multiple-input-multiple-output). This technology has rapidly gained over the past decade due to its powerful performance-enhancing 

capabilities. Communication in wireless channels is impaired predominantly by multi-path fading.  Multi-path is the arrival of the 

transmitted signals at an intended receiver through differing angles or differing time delays or differing frequency (i.e., Doppler) shifts 

due to the scattering of electromagnetic waves in the environment. Consequently, the received signal power fluctuates in space (due to 

angle spread) or frequency (due to delay spread) or time (due to Doppler spread) through the random superposition of the impinging 

multi-path components.  

 The random fluctuation in signal level, known as fading, can severely affect the quality and reliability of wireless 

communication. Additionally, the constraints posed by limited power and scarce frequency bandwidth make the task of designing high 

data rate, high reliability wireless communication systems extremely challenging. 

 MIMO technology constitutes a breakthrough in wireless communication system design. The technology offers a number of 

that helps meet the challenges posed by both the impairments in the wireless channel as well as resource constraints. In addition to 

time and frequency dimensions that are exploited in conventional single-antenna (single-input single-output) wireless systems, the 

leverages of MIMO are realized by exploiting the spatial dimension (provided by the multiple antennas at the transmitter and the 

receiver).  

http://www.ijergs.org/
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Fig. 7  General outline of MIMO 

                (7) 

The two main formats for MIMO are given below: 

(1)Spatial diversity:   Spatial diversity used in this narrower sense often refers to transmit and receive diversity. These two 

methodologies are used to provide improvements in the signal to noise ratio and they are characterised by improving the reliability of 

the system with respect to the various forms of fading. 

(2) Spatial multiplexing:   This form of MIMO is used to provide additional data capacity by utilising the different paths to carry 

additional traffic, i.e. increasing the data throughput capability. 

 As a result of the use multiple antennas, MIMO wireless technology is able to considerably increase the capacity of a given 

channel while still obeying Shannon's law. By increasing the number of receive and transmit antennas it is possible to linearly increase 

the throughput of the channel with every pair of antennas added to the system. This makes MIMO wireless technology one of the most 

important wireless techniques to be employed in recent years.  

 

 

Fig.8  Block diagram of CDSK system with 2x2 MIMO. 
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Fig.9  Block diagram of CDSK system with 4x4 MIMO. 

PERFORMANCE   EVALUATION  

 In this paper, the BER performance of chaos MIMO  system in AWGN (Additive White Gaussian noise) channel and 

Rayleigh channel. A comparative analysis of chaotic maps is evaluated. And the outperform map is considered for fading channels. 

The figure (9) shows BER performance of chaotic CDSK system in AWGN channel over all the above stated maps. 

 

Fig.10  BER performance of chaotic CDSK system 

Fig.10 shows the comparative analysis of all the maps. Here, we observe that the BER Performance of H®nonôs map is better than 

other maps i.e., at different values of SNR we observe that the H®nonôs map shows better performance than other three maps. At low 

SNR the performance of all maps are more or less similar but for high SNR H®nonôs map performs well.  
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Fig.11  Performance analysis of BPSK and CDSK with2x2 MIMO in AWGN 

Fig.11 shows the BER performance of BPSK and CDSK modulation over AWGN with H®nonôs map in 2x2 MIMO communication 

channel. From the figure it is clear that CDSK performance is much better compared to BPSK.  

  

 

Fig.12  Performance analysis of CDSK  with MIMO 2x2 and 4x4  in  AWGN 

Fig.12 shows the BER performance of CDSK modulation with H®nonôs map over AWGN channel in 2x2 and 4x4 MIMO 

communication channel was analysed. From the simulation 4x4 MIMO communication channel shows a better performance.  
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Fig.13  Analysis of Chaos MIMO 2x2 and 4x4  in  Rayleigh channel 

Fig.13 shows the performance of chaos MIMO communication in Rayleigh channel. 

CONCLUSION 

In this paper, the BER performance of  Chaos communication system was evaluated using various chaotic maps i.e., Tent map, Boss 

map, logistic map, H®non's map and H®nonôs map was found to outperform all other maps. Further, we used H®nonôs map for CDSK 

2X2 and 4x4 MIMO system in AWGN and Rayleigh channels. We found an extensive improvement in system performance. This 

work can be carried on further by considering other channel models and evaluating the system performance. 
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Abstract: -The common method of pest control is the use of the pesticides. Pesticides are substances or a mixture of substances used 

for destroying, preventing, repelling or mitigating pests. To solve the above problem ecofriendly device can be used for repelling pest 

and insects. The aim of paper is to repel the insects and pests from the area. This paper explained the use of an electronic device which 

can utilize sonic or ultrasonic sound waves to repel pest. Rodents have their audible frequency ranges from 1 Hz to 100 KHz.High 

frequency sound produced causes intense auditory stress to the rodents and force them to leave the area. Effectiveness of ultrasonic 

devices increase by continuously varying frequency of oscillation, so pest will not habitual. 

Key Words:- pest,insects,ultrasonic sound, oscillating unit, amplifier unit, power unit, frequency generator   

1.1 Introduction of  Ultrasonic Pest Repelling System (UPRS) 
An UPRS consist of electronic circuit which emits ultrasonic frequency (above 20,000 Hz), these frequencies affect the auditory 

senses of pests such as rodents, avian and nocturnal insects by making them uncomfortable in their abode. 

Rodents have their audible   frequency ranges from 1 Hz to about 100 KHz.High frequency sound produced causes intense 

auditory stress to the rodents & force them to leave the area. Effectiveness of ultrasonic devices increased by continuously varying 

frequency of oscillation, so pest will not habitual. The objective of this study is to develop an electronic device for that generates 

multiple frequencies of oscillation and at the same time covers a broad frequency range of pests.    

Various methods for repelling or mitigating the pests and insects are: 

1.1.1 Chemical method: 
 The use of pesticides (chemicals) is the most common method used. Pesticides are substances or a mixture of substances 

used for destroying, preventing, repelling or mitigating pests. Pesticides are commonly used in and around homes because they are 

easy to apply, fast-acting, and effective against a wide variety of pests. Chemical method of pest control has been found to be very 

effective but quite expensive to maintain. Also, these chemicals are highly poisonous and harsh both to human beings and pest. Air 

pollution is most important risk factor arising due to the use of chemical method. Human risk factors such as respiratory diseases, 

particularly for bronchial asthma and chronic obstructive pulmonary disease (COPD) etc. are taking place. Moreover, it adversely 

affects the environment, it brings about the genetic mutation of the internal make up of these pests that they produce offspring that are 

immune to these chemicals that were used on their predecessor. This, coupled with societyôs growing concern about environmental 

risks, makes alternative methods of pest control increasingly attractive. 

1.1.2 Bio Pesticides: 

It is an ecofriendly and alternative means to chemical pesticides, which encompasses a broad range of microbial pesticides, 

biochemical derived from micro-organisms and other natural sources, and processes involving the genetic incorporation of DNA into 

agricultural commodities that confer protection against pest damage. The potential benefits to agriculture and public health programs 

through the use of bio pesticides are considerable. The interest in bio pesticides is based on the disadvantages associated with 

chemical pesticides. The total world production of bio pesticides is over 3,000 tons/year, which is increasing at a rapid rate. The 

market share of bio pesticides is only 2.5% of the total pesticide market. 

1.1.3 Mechanical method: 

The mechanical method of controlling pest involves generating sounds mechanically to scare pests away. It also involves 

setting of traps, the use of guns and other mechanical means to kill pests. Any pest can be controlled by sound. Fireworks, acetylene 

exploders, balls horns and other noise makers have been utilized in bird control. Each has some applications but there is always one 

problem or the other which limits the situation to which it is applicable. Some specialized setup is required making better mechanical 

method of pest and insect control. 

1.1.4 Integrated Pest Management:  

Integrated Pest Management (IPM) is an effective and environmentally sensitive approach to pest management that relies on 

a combination of common-sense practices. It is an Ecosystem-based strategy that focuses on long-term prevention of pests or their 

damage through a combination of techniques such as biological control, habitat manipulation, modification of cultural practices, and 

use of resistant varieties. IPM programs use current, comprehensive information on the life cycles of pests and their interaction with 
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the environment. This information, in combination with available pest control methods, is used to manage pest damage by the most 

economical means, and with the least possible hazard to people, property, and the environment. 

 

1.1.5 Sonic/ Ultrasonic Devices: 
 An electronic device can utilize sonic or ultrasonic sound waves, ultraviolet or UV rays, visual scare characteristics or other 

means to discourage, scare or repel pests. The most popular of these are the ultrasonic pest repelling systems. The electronic device 

emits high frequency sound through the tweeters which causes auditory stresses to pests. 

  

1.2 Importance of the Study 
 Insects and pests exist in the natural environment. They are very detrimental to human beings when they cause damage to the 

crops and stored valuables. Each method has some or the other drawback. The main focus was given on the Ultrasonic pest repelling 

devices (UPRS). 

However, research has confirmed that pests, insects and rodents get used to this high frequency sound, and shows no 

repellence effect. Therefore, in order to improve the efficiency of the UPRS there was a need to generate multiple frequencies of 

oscillations. The UPRS is an eco-friendly system which does not affect the biological parts of the pests and insects. It just repels the 

pests away from undesired area. 

Indeed, this project is to create a suitable system to drive pest and insects away from field and from storage structures. This 

Non-invasive method provides ultrasonic frequency output through tweeters and promotes easy set up and installation of the device. 

The device has also the potential to drive rodents away. 

 

1.3 Problems Statement: 
 Various pestsô and insects cause harmful effect to the crops, they can carry some diseases with them which in turn affects the 

total production. They also affect the quality of the agricultural commodities. Small birds eat the fruits and crop grains and also 

scattering grains on ground which reduces the overall production. Some of the insects also hampers the growth of plants, wilting of 

leaves etc. insects and pests also affect the sanitatory conditions in storage structures. 

Rodents in storage structures cause spilling of grains, and are very detrimental for causing huge storage losses. Because of 

this, the physical properties of grains stored are greatly affected. Rodents like rats and mice contaminate the stored commodities by 

their urine and feces. They gnaw plastic bags, light metal bins and cause grain loss as well as loss of property. Also, these rodents eat 

roots of many plants and thus make them weak. 

 

Therefore a system that can be applied Non-invasively can be made to repel the pests & insects away from the desired area. 

The system produces Ultrasonic frequency by which they are repelled. 

The Ultrasonic Bird and Pest repelling system is to be made by using electronic circuit comprising various components as 

shown in following circuit diagram:  

 

 

Ultrasonic pest repelling circuit mounting: 

Presets

Heat Sink

PCB

Tweeter

Timer 
Preset

ICs
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1.4 The device comprises of the following units: 
1. The power unit, 

2. The pulse generator unit, 

3. The oscillating unit and 

4. The amplifier unit. 

5. The output unit 

  

1.4.1. The power unit  

The battery is used in the power unit that supply power to different electric component used in circuit. Electric circuits usually require 

a DC power supply that can maintain fixed voltage while supplying enough current to drive a load. Batteries make good DC supplies, 

but their relatively small current capacities make them impractical for driving high-current frequently used circuits. A regulated 12 

volts power supply is used to convert a 230VAC, 50Hz line voltage into a usable fixed DC voltage.  

1.4.2. The pulse generator unit 

It consist of IC 1 and IC 2 unit.In this, accurate pulses are produced. By using the module, frequency of emission of ultrasonic sound 

is continuously varied step by step automatically. Five stages of variation were used. For each clock pulse output from operating ICI 

CA3130 (which is wired here as a low frequency square wave oscillator), the logic 1 output of IC2 CD4017, which act as the counter, 

shifts from the output of D1 to the output of D5. Five presets are set for different values and connected to the input of the oscillating 

unit. By varing the presets we can get different variations in the frequency output. Variable resistance is also used for Varying the 

Pulse timings in the circuit. 

1.4.3. The oscillating unit 

               The oscillator unit which consists of the CA3130 op-amp, a 470 Ý variable resistor, RV1, 3 100 kÝ fixed resistors and a 4.7 

kÝ fixed resistor. The CA3130 Op Amp is wired as a low-frequency square wave oscillator. The clock pulse from this unit generates a 

frequency which is Ò 150 Hz and is fed into the input of the CD 4017 decade counter, U2, for each clock pulse output of the CA3130 

Op-amp.RV1 is used to change clock pulse rate. 

1.4.4. The amplifier unit 

The amplifying unit which consists of a CD4017 decade counter, signal diodes, D1 to D2, five 100 kÝ presets/variable resistors a 555 

timer, a CD4013 dual D-type flip flop, two 1kÝ fixed resistor.   The pulse output from the oscillator unit is fed into the clock input of 

the CD4017 decade counter. Five presets RV2 through RV6, one of each connected to Q0 to Q4 output pins of U2 through signal 

diodes, D1 to D5, are set at different values from 10 to 60 kÝ, to produce different frequency output at each shift of the decade 

counter. The diodes serve as a protection against reverse current. The outputs of the presets are connected to pin 7 of the 555 timer. 

The 555 timer is wired as anstable multivibrator operating at a frequency of above 60 kHz. Its output is not symmetrical. At this stage, 

the low frequency generated by the oscillator unit is amplified to a very high frequency. 

1.4.5. The output unit 

The output unit which consists of PNP and NPN transistor, labelled Q1 and Q3, Q2 and Q4, bipolar transistors and a piezo 

sounder/tweeter. The outputs of the CD4013 are connected to the transistors. The CD4013 is a stable dual flip-flop IC, which 

generates a symmetrical square wave whose frequency value is half the frequency value of the input from the stable multivibrator. The 

transistors do the function of final amplification in push-pull mode and drive the high frequency piezo tweeter/sounder.  

              As the input supply of 12 V is given through the Battery source or Single power supply the Amplified Ultrasonic frequency is 

produced in the Tweeters. The range of frequency depends on the Inverse square law. 

1.5 Design Parameters 

1.5.1 Time high: 

TH = 0.693 CA (RA + RB) 

Where TH= Time High In seconds, 

            RA= Input Resistance of the Oscillator 

            RB = Resistance of the Diodes 
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            CA = constant (330 X 10
-12

) 

1.5.2 Time Low: 

TL = 0.693 CA RB 

Where TL= Time Low In seconds 

1.5.3 Frequency Minimum:  

Frequency is the reciprocal of Time Period. It is defined as the Number of Oscillations taking place per unit Time. 

FMin=  

Where Tmax= Maximum Time Period in Seconds 

1.5.4 Frequency Maximum: 

FMax=  

Where TMin= Minimum Time Period in Seconds 
 

1.5.5 Intensity of Sound Emitted: (Inverse Square Law) 

I=  

Where P = Power of the Circuit 

            I= Intensity of Sound 

            r= Effective Distance Covered by the Sound 

1.6 Circuit Test: 

1.6.1 Testing:  

The circuit test includes checking of the circuit mountings on PCB, checking the logic of the circuit with the help of digital 

Multimeter. Various circuit components were Checked and Tested for Their rated Values. All ICs were tested for their respective 

functions. 

1.6.2. Result: 

Complete apparatus was set in the laboratory. Input supply of 12 V was verified on the digital multimeter, and the circuit was started. 

The output frequency is observed to be Oscillating from 30Hz to 40 KHz. 
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1.6.3.1 Time High:  

TH = 0.693CA (RA + RB) 

      = 0.693X (330 X 10
-12

) X (105.318X10
3
 + 18 X 10

3
) 

      = 28.2 X 10
-6
 Seconds 

 

 

1.6.3.2 Time Low: 

TL= 0.693CA (RB) 

 

    = 0.693X (330 X 10
-12

) X 18X 10
3 

   = 4.12 X 10
-6
 Seconds 

 

 

TMax= TL+ TH 

= 4.12 X 10
-6 

+ 28.2 X 10
-6  

10
6 

= 32.32 10
-6 

Seconds  

1.6.3.3 Minimum frequency: 

 
 

          =  

                     = 30.94 KHz  

Similar calculations are made for frequency Maximum 

FMax= 105.2 KHz  

1.7 Following points should be considered for testing UPRS: 

The electronic circuit when powered will emit ultrasonic sound through the Transducers. The intensity of sound is measured 

by ultrasonic level detector. Following points should be  considered for testing the ultrasonic bird and pest repelling system: 

 

1.7.1. Signal attenuation due to Atmospheric effect: 

 In this part the distance covered by the ultrasonic sound is observed on Sunny, rainy and dull days. The atmospheric factors 

like humidity, air velocity, temperature etc. affect the distance covered by the sound. The sound travels longer distances in rainy 

seasons and, travels longer in mornings on the pretext of relatively lower temperatures in mornings. The waves travel for long 

distances in moist air as compared to dry air. 

1.7.2. Effect of Gadget Elevation on the Signal Reach: 

             In this part the distance covered by ultrasonic sound is observed as per the elevation of the Gadget from the ground surface. 

As the elevation increases the area covered by the ultrasound increases. 

1.7.3. Effect of power input: 

            In this part the distance covered by ultrasonic sound is observed as per the power input. The area covered by the ultrasound 

increases if the power input is increased. (As per the Inverse Square law). However here the input voltage is not exceeded beyond 

15V. 

1.7.4. Field Test: 

Observations showed that the birdsô activity would be greatest early in the morning and gradually decline as the day progresses. So 

perfect timing should be considered for evaluating the field tests.It is known that most of the bird activity takes place in early 

mornings, therefore for testing morning time should be selected.  
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1.7.5.Special Arrangements:  

If the multiple systems are used for covering the larger area then the following two arrangements can be used effectively (as 

per the Quadblaster system for gardens): 

1. Spatial Infestations: 

 
 

 

 

 

 

 

 

2. Perimeter Defense: 

 
 

 

 

 

 

 

1.8 Actual testing of the device: 

The judgement of the performance of the ultrasonic pest and insect repelling system is bit tedious, as there is no such criteria to judge 

repellence. Pests and insects move on continuously so it becomes difficult to adore them. Apart from such indispensable 

consequences, the testing of the device was conducted on a trial and error basis.  

1.8 .1 Testing of the device on Wheat pest: (Local Name- óSonde pestô) 

 

From figure we can see that, the pest moves away from the wheat grains. However the performance of the device is not judgemental. 

The frequency of operation showed variation from 90 Hz to 31 KHz.   

 

 

Figure: Illustrates a solution for a 
widespread bird problem. The 
atmosphere is totally saturated by 
the use of multiple units. The 
sound waves overlap and cover 
the whole area. 

Figure: Demonstrates the 
placement of the units once the 
bird problem is under control. The 
Perimeter Defence discourages birds 

from returning. 
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Abstractð Every day internet userôs accesses data from various sources which in the form of text, images, audios and videos. This 

extraction of the data not limited to these terms, but it expands among vast area of searching things. But to give better services to user, 

data provider organization are searching technology which mainly focuses on challenging issues like accessing, storing, searching, 

sharing, transfer and visual presentation of data. Managing distributed unstructured data is impossible with traditional relational 

database system. Proposed system manages big data which is in the form of text, distributed among different text or pdf document. 

Paper focused on use of MapReduce framework as a parallel computing system of Hadoop. System proposes implementation of TF-

IDF factor, k-means clustering on Hadoop. Also system proposes hierarchical clustering of documents. System reduces computing 

time to cluster data using Hadoop as compare to computing system implemented by using simple Java.  

 

Index Termsð Hadoop, K-means clustering, MapReduce, Text mining. 

 

INTRODUCTION  

   Data being mined in todayôs scenario is majorly from the internet through different devices such as mobiles, desktop 

computers, laptops etc. Search engine like Goggle, Yahoo, Twitter, facebook produces huge amount of data every day. To extract 

useful pattern for text mining is not easy with traditional database management system. There is need to form new application which 

reduces time to access data, avoid loss of data, provide high security to data and also perform inter machine communication. Also 

there is need to better understand how organizations view big data and to what limit they are currently using it to make beneficial to 

their businesses [1]-[6], [12]. Hadoop is new solution for over many of problems to handle big data. Google uses MapReduce 

parallelism of Hadoop and runs 1000 MapReduce jobs per day [13].  

 The large amount of information stored in unstructured form cannot simply be used for further processing by computers. For 

example information stored in unstructured text format is handled by computer as simple sequences of character strings. The 

presenting system mines big data which is stored in the form of text by applying k-means clustering with use of parallel computing 

framework of Hadoop. 

Xindong Wu, Xingquan Zhu, Gong-Qing Wu, and Wei Ding [1] proposed Big Data Characteristics with HACE theorem. The 

characteristics defined by HACE theorem are  in terms of data sources. These are as follow: 

Heterogeneous and diverse sources: - Heterogeneous and diverse data sources generates huge amount of data. This is because 

different data sources have their different protocols for collection and storing of data. 

Autonomous sources: - Autonomous data sources generate and collect information without any centralized control. For example, 

different web server provides a certain amount of information and each server works without depending on other servers  

Complex and evolving relationship: - Multi -structure and multi-source data is complex data. Examples of complex data types are 

bills of materials, word processing documents, maps, time-series, images and video 

 To keep in mind challenging issues like heterogeneous, diverse and autonomous data sources, system uses MapReduce as a 

parallel computing framework of Hadoop to cluster data. Hadoop provides Map reduce parallel computing framework which clusters 

data parallely. In text and PDF document clustering, TF-IDF is important factor to calculate weight of each document. After 

calculating TF-IDF, data is clustered hierarchically by using K-means clustering algorithm [14], [15].  

   Paper composes with 6 sections. Introduction is given in First section. Second section focuses survey of related work. Third 

section elaborates system architecture along with TF-IDF and K-means algorithms. Section 4 gives mathematical modeling. Results 

shown in section 5 and paper conclude with conclusion in section 6. 
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RELATED WORK 

Existing system mines data efficiently by using traditional relational database management system. Data used by existing 

application is in structured form. These applications are unable to handle data which is in unstructured form. The existing system uses 

methods for clustering are time consuming and also unable to perform inter-machine communication. 

 

Fig.1 Map operation 

 

 

Fig.2 Reduce Operation 

 

Emad A Mohammed, Behrouz H Far and Christopher Naugler [2], in their work they present MapReduce programming 

framework and its implementation platform Hadoop in clinical big data and related medical health informatics fields. 

Jeffrey Dean, Sanjay Ghemawat [8], in their implementation, MapReduce runs on large cluster of commodity machines and is 

highly scalable. Work related to proposed system is to implement K-means and hierarchical clustering on Hadoop. As increase in 

nodes in Hadoop cluster reduces workload and time. Also Hadoop keep copies of data on each node. If any data on particular node 

goes fail, copy of that data would be available on another node. 

 

MapReduce operation 

As shown in fig1 and fig2, MapReduce operations perform with map and reduce function. In map function, master node takes input 

and divides into smaller sub problems. These sub problems are then distributed among worker node. Then worker node may again do 

same thing, leading to form multilevel tree structure. Worker node processes these sub problems and send the answer back to the 

master node [17]. 

In reduce function, master node collects the answers to all sub problems and combines them to desired output. 

 

Hadoop Distributed File System 
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Apache Hadoop is an open-source software framework. Hadoop supports for data-intensive distributed applications and run 

applications on large clusters of commodity hardware. Hadoop was derived from Google's MapReduce and Google File System (GFS) 

papers [3].  

 
Fig.3 HDFS Architecture 

[10]
 

 

 A small Hadoop cluster will include a single master and multiple worker nodes. The master node consists of a Job Tracker, 

TaskTracker, NameNode and DataNode. A slave or worker node acts as both a DataNode and Task Tracker, though it is possible to 

have data-only worker nodes and compute-only worker nodes. These are normally used only in nonstandard applications. To work 

with Hadoop, it requires Java Runtime Environment (JRE) 1.6 or higher. The standard start-up and shutdown scripts require Secure 

Shell (ssh) to be set up between nodes in the cluster [11]. 

The author Tian Xia [7], present òAn Improvement to TF-IDF: Term Distribution based Term Weight Algorithmò, Published by 

Journal of Software, Vol. 6, No. 3, March 2011, he present how to find Tf-Idf weight which is used in document clustering. 

SYSTEM ARCHITECTURE  

System proposes abstract level of Big Data to manage the Big Data stored in different location. This abstract model provides visual 

representation of data sources and creates fundamental data architecture so that more applications optimize data reuse and reduce 

computing costs. Figure 1 demonstrates idea of Big Data model. Big Data Model Architecture is represented through three layers. 

Physical layer represents sources of big data; these sources are in the form of structured or/and unstructured format. In next layer of 

model consist of management of physical data i.e. input data set, so that computing make easy in third layer. The last layer consists of 

computation in which data is retrieved for business value. By using these three layers itôs easy to retrieve information instead of 

accessing physical data. 

A. Big Data model 

Figure 4 shows three model layers; the physical layer, data modeling layer, computing layer. Physical layer indicates the data in a 

Big Data system. It contains different types of data such as audio, videos, business tables, emails, logs and so on. The data modeling 

layer also called as abstract data model manages physical data. The computing layer also called as application layer that retrieves 

information for business value. To separate physical data and data use, these three models  
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Fig.4 Big data model layers 

 

 

 
Fig.5 Proposed System Architecture 

 

can be used to build data models. By using these three models application can access data through this data model without accessing 
the physical data. This data model makes flexibility in applications and data management. 

 As shown in fig 5, input data source consist of text documents or pdf documents undergoes document preprocessing before 

MapReduce operation. Document preprocessing in which documents are processed as follow: 
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1. Store stream of pdf document file in random access file create using COS Document constructor. 

2. Parse the Pdf documents. 

3. Extract the text from pdf documents and write it into newly created text file. 

4. Tokenize each word from sentence and remove common words such as is, the, but, of etc. 

5. Remove punctuations like comma, dot etc. from series of tokenized word. 

 

TF-IDF Calculation 

 Term frequency-Inverse document frequency (TF-IDF) [7], [16] is calculated to find effect of terms that occurs frequently in 

corpus. 

 

TF-IDF=log (N(d) / Ft) 

Where, TF-IDF =Inverse document frequency of term N(d)=Number of documents in corpus Ft=Frequency of a term t in 
corpus. 

Cosine Similarity function 

 Cosine similarity function is used to find similarity between documents to form the cluster. The formula for finding cosine 

similarity is given by. 

 

 

Where, xi=is the TF-IDF weight of i
th

 term in first document  

yi=is the TF-IDF weight of i
th
 term in second document 

K-means Algorithm for document clustering 

Input: Set of pdf or text documents. K- no. of cluster, 

I. Identify unique words present in the input dataset; here dataset is pdf or text document. 

II. Generate input vector by calculating weight using TF-IDF 

III.   Generate similarity matrix by using cosine similarity. 

IV.  Specify no. of input cluster i.e. Value of k. 

V. Select randomly k no. of documents  

VI.  Place one of k selected documents in each cluster based on similarity between documents and present document in the 

cluster. 

VII.  Compute centroids for each cluster.  

VIII.  Again apply similarity measures to find the similarity between the centroids and the input documents. 

IX.  Now place the documents in the clusters based on similarity between documents and the centroids of clusters.  

X.  After placing all the documents in the clusters, compare the precious iteration clusters with current iteration clusters.  

XI.  In all clusters if documents in current iteration similar to documents in previous iteration then stop the process, else repeat the 

steps through step 7. 

.   

 

Hierarchical document clustering Algorithm  

Input: ónô number of text or pdf documents.  

1. Create ónô no. of folders.  

2. Put each doc in individual folder 
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3. For every document in each folder do the following 

I. map the document using map function 

II. Calculate TF-IDF weight value  

4. Repeat the following till criterion function converges 

5. For every calculated document do the following 

I. Reduce the document using reduce function  

II. If Tf -Idf matches with other documents then merge folders  

6. Merge all disjoint folders in a root folder. 

 Output: Hierarchical clustered documents.  

 The above algorithm is Hierarchical document clustering algorithm where the input is in the form of text or pdf documents. 

MapReduce function processes documents parallely to determine the TF-IDF values. The initial clusters are chosen as a value of K 

from the corpus and then each cluster is kept in a separate folder.  

M ATHEMATICAL MODELING  

Term frequency-Inverse document frequency (TF-IDF)  [7] is calculated to find effect of terms that occurs frequently in corpus. 

 

TF-IDF=log (N(d) / Ft) 

Where, TF-IDF =Inverse document frequency of term N(d)=Number of documents in corpus Ft=Frequency of a term t in corpus. 

Cosine Similarity function 

 Cosine similarity function is used to find similarity between documents to form the cluster. The formula for finding cosine 

similarity is given by. 

 

 

Where, xi=is the TF-IDF weight of i
th
 term in first document  

yi is the TF-IDF weight of i
th
 term in second document. 

EXPECTED RESULT 

 Result of the proposed system is based on number of input documents and initial value of cluster. 

 Expected result will be in the form of TF-IDF values of each word of each file. Partition clusters as per given input as an 

initial value of K to the system and Hierarchical Clusters. 

 

CONCLUSION AND FUTURE SCOPE 

 This paper present small use of MapReduce feature of Hadoop to work on big data. This algorithm requires initial values. It 

requires presumed set of cluster as an input. Future scope of this system is to take advantage of MapReduce infrastructure of Hadoop 

to parallel computing. Also manage failure of any node by creating copy on another node. Future scope also involves implementing 

new algorithms on Hadoop and measure the performance. The design and implementation of algorithm is main contribution to this 

work. 
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ABSTARCT:  Mixing is an important unit operation encountered in chemical and allied industries. It can be achieved by many ways. 

One such way is fluidization. The efficiency of conventional fluidized bed is enhanced by semi-fluidized bed reactor. It is a novel type 

of fluid-solid contacting device. The semi fluidized bed is characterized by a fluidized bed and a fixed bed in series with single 

contacting vessel. Any improvements that made in the fluidized section of semi fluidized bed will increase overall efficiency of semi 

fluidized bed. This can be achieved by employing mixing elements in fluidized section of semi- fluidized bed reactor. For this 

purpose, Experiments have been conducted in a 50 mm ID, 1m-height vertical glass column using water as liquid phase and glass 

beads, sand, quartz used as solid phase. kenics elements of different L/D ratios are used.  It is found that pressure drop increases with 

increase in particle size and static bed height. The minimum liquid semi-fluidization velocity increases with particle size but is a weak 

function of static bed height. The height of top packed bed increases with liquid and but decreases with particle size and static bed 

height. Results are presented graphically. 

 

Keywords: Semi-fluidized bed, Mixing, static elements, pressure drop, Minimum and Maximum Semi-fluidization velocity, packed 

bed formation 

 

1. INTRODUCTION  

A Semi-fluidized bed can be viewed as the combination of a batch fluidized bed at the bottom and a fixed bed  at  the top 

within  a single vessel. A Semi-fluidization bed has the advantages of both the packed and the fluidized beds. It is a new and unique 

type of fluid-solid contacting technique which has been reported recently. In most of the chemical plants we come across situations 

where a solid phase has to be kept in contact with a fluid phase ð for example diffusional operations like drying, adsorption, reaction 

kinetics, solid catalysed reactions, heat transfer, etc. In all these cases fluid-solid contacting is very essential and developments to 

increase the efficiency of contact and mixing are always welcome. Static elements incorporated in the fluidizing section helps to 

increase the mixing efficiency. The development and advantages of the semi-fluidized bed relating to studies on hydrodynamics, mass 

transfer, reaction kinetics and filtration 
[4]

. Fixed bed or packed bed, batch and continuous fluidization and semi-fluidization all are 

two phase phenomena. In case of batch fluidization if the free expansion of the bed is restricted by the introduction of porous disc or 

sieve and the fluid velocity is increased the particles are fluidized and the expansion starts with further increase in velocity of fluidð

the particles will be carried and the formation of a fixed bed results at the top. So by the introduction of restraint some of the particles 
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are distributed to bottom section which is in the form of a packed bed. This is known as semi-fluidization which can be considered as 

a new type of solid-fluid contacting method which combines the features of both fixed and fluidized beds 
[7]

. 

 This type of technique overcomes the disadvantages of fluidized bed namely back mixing of solids, attrition of solids and 

problems involving erosion of surfaces. This also overcomes certain draw backs of packed bed, viz., Non-uniformity in temperature in 

the bed, channel flow and segregation of solids. Semi-fluidized bed are advantageous for fast exothermic reactions such as vapor 

phase oxidation and chlorination of hydrocarbons and used in the filtration operation for the removal of suspended solids and also 

used as bioreactors. Any improvements that made in the fluidized section of semi fluidized bed will increase overall efficiency of semi 

fluidized bed. For this purpose, an attempt was made to study  the hydrodynamics of semi-fluidized bed with internals for liquid-solid 

systems.  

 

2. EXPERIMENTAL SECTION  

 

    

Fig 2.1 Experimental setup                                                                                      Fig 2.2 Kenics element 

 

A schematic representation of the experimental setup is shown in Fig. 2.1. The experimental semi-fluidized bed consists of a fluidized 

bed assembly, a top restraining plate with fixture, and a pressure measuring arrangement. The fluidized bed assembly consists of a 

fluidizer, liquid distributor, liquid storage tank, calibrated liquid rotameter. The fluidizer is a vertical cylindrical glass column of 

0.05m internal diameter and 1m height. The liquid distributor is located at the bottom of the fluidized bed column and is designed in 

such a manner that uniformly distributed liquid enters the fluidized bed column. The higher cross-section end is fitted to the fluidized 

bed column, with a perforated distributor plate made of G.I. sheet of 0.001 m thick, 0.05m diameter having open area equal to 20 % of 

the column cross-sectional area with a 16 mesh (BSS) stainless steel screen in between. The size of the holes has been increased from 
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inner to outer circle. The top restraining plate is made from Perspex sheet of 0.05m diameter and 3 mm thick containing 3 mm holes 

with approximate total open area of 40%. There is a minor clearance between the plate and the inner wall of the column, which 

facilitated the free movement of the plate in the column, restricting the particle entrainment. A BSS 16 mesh screen is attached to the 

bottom of the plate and the plate is supported by a Perspex slotted support from the top. The whole assembly is fitted to an iron rod of 

5 mm diameter with nut bolt arrangement.      

  Four Particles of different sizes and water have been used as the solid and the liquid phases respectively. Kenics elements 

employed as mixing element shown in Fig2.2. The scope of the experiment is presented in Table 2.1 and 2.2. Accurately weighed 

amount of material is fed into the column, fluidized and de-fluidized slowly and adjusted for a specified reproducible initial static bed 

height. Liquid is pumped to the fluidizer at a desired flow rate using liquid rotameter. Approximately five minutes are allowed to 

make sure that the steady state has been reached. The readings of the manometers and the expanded bed heights or the top packed bed 

height (as the case may be) are then noted. The procedure has been repeated by varying the particle size, particle density bed 

expansion ratio(R) and initial static bed height (Hs) and internals L/D ratio. 

Table 2.1 Characteristics of particle-liquid system used in the study 

Solid ïliquid 

Systems 

   

  Dp, mm 

 

 ɟp , (kg/m
3
) 

 

 Ůs  

 

ɟl , (kg/m
3
) 

 

µl x10
3
, Pa.s 

Sand-Water 

 

Quartz- water 

 

Glassbeads-

Water 

 

Glassbeads-

Water 

1.1 

 

3 

 

 

2.18 

 

5 

2644.35 

 

2830 

 

 

2470 

 

2470 

 

0.452 

 

0.503 

 

 

0.425 

 

0.526 

995.7 

 

995.7 

 

 

995.7 

 

995.7 

 

0.789 

 

0.789 

 

 

0.789 

 

0.789 

 

Table 2.2 Range of Variables 

    Variables                       Range 

 Particle size (dp) 1.1, 2.18, 3, 5 (mm) 

Particle hardness 5.5, 7, 69 

Initial static bed height (hs) 12.7, 15.2  (cm) 

Bed expansion ratio(R)  1.5, 2, 2.5, 3 

Internals L/D ratio 2, 3, 4 
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3. RESULTS AND DISCUSSIONS 

         The experiments were conducted by varying the flow rate of 0.0333 m
3
 /s to 0.5334 m

3
 /s. Pressure drop across the entire bed 

was measured using U-tube manometer and also top packed bed height height were  noted for each flow rate. Minimum and 

Maximum Semi-fluidization velocity were observed visually and graphically. 

3.1 Effect of bed expansion ratio (R)   

 

          

Fig 3.1.1 Effect  of superficial liquid velocity on bed pressure drop and hpa/hS  for 0.003m particles (Quartz) in water at 

different R without internals with  hs=0.127 m  
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Fig 3.1.2 Effect  of superficial liquid velocity on bed pressure drop and hpa/ hS  for 0.0011m particles (sand) in water at 

different R using internals with  hs=0.127 m and (L/D)I =3  

From these above figures, it can be observed that pressure drop across the bed and top packed bed formation decreases with 

increasing the bed expansion ratio for both with and without internals. The minimum Semi-fluidization velocity also called onset 

velocity of semi-fluidization (Uosf) is the superficial liquid velocity at which a bed particle of the expanded fluidized bed first touches 

the top restraint of the semi-fluidizer. Experimentally the minimum Semi-fluidization velocity can be determined by the following 

methods
[11]

. (1) From the plot of  the ratio of the height of the top restraint to the height of the expanded fluidized bed (ht/hf) Vs the 

superficial liquid velocity(Ul). (2) From the plot of pressure drop across the bed Vs the superficial liquid velocity. The bed expansion 

ratio has a stronger effect on the minimum Semi-fluidization velocity as illustrated in fig 3.1.1 and 3.1.2. The reason is the 

requirement of higher fluid velocity to lift the particle to the higher position of the top restraint in the bed. Uosf increases with the 

increase in bed expansion ratio. The same behavior has been observed by other investigators also
[10]

. 
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3.2 Effect of particle diameter and hardness 

              

 

Fig 3.2.1 Effect of superficial liquid velocity on bed pressure drop and hpa/hS  at different  dp  particles in water without 

internals with R=2 and hs =0.127m 

 

              

 

Fig 3.2.2 Effect of superficial liquid velocity on bed pressure drop and hpa/hS at different dp  particles in water using internals 

with R=2,  hs =0.152m and (L/D)I=3 

 From the above figures, it can be observed that increases the particle size, pressure drop across the bed increases but the 

top packed bed formation decreases with the increase the particle size and hardness for both with and without internals. The effect of 

particle size on Uosf is presented in fig 3.2.1 and fig 3.2.2. This shows that larger the particle size and hardness higher is the minimum 

semi-fluidization velocity. This is true as higher drag force and ultimately the higher fluid velocity is required to lift the bigger size 

particle which bears a higher mass. The same behavior has been observed while using internal elements of different L/D ratio.         
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3.3 Effect if initial static bed height (hs)         

                             

Fig 3.3.1 Effect  of superficial liquid velocity on bed pressure drop and hpa/hS  for 0.0011m particles (sand) in water at different 

hs without internals with  R=2 

      Fig 3.3.2 Effect  

of superficial liquid velocity on bed pressure drop and hpa/hS  for 0.00218m particles (glass beads) in water at different hs using 

internals with  R=3 and (L/D)I=3 

From these above figures, it can be noted that the pressure drop increases with the increase in initial static bed height and top 

packed bed formation decreases with initial static bed height. The minimum semi-fluidization velocity being partially unaffected by 

the initial static bed height is indicated in fig 3.3.1 and fig 3.3.2. The maximum semi-fluidization velocity (Umsf) is the fluid velocity at 

which the entire bed of solid particles is transferred to the top packed bed. There are two methods used for the prediction of the 

maximum semi-fluidization velocity from extrapolation of the experimental data. (1) By extrapolation of the porosity of the fluidized 

section (Ůf) vs superficial liquid velocity curve to Ůf =1 or (2) By extrapolation hpa/hs vs superficial liquid velocity curve to hpa/hs =1. In 

the present study, second method has been used to determine the maximum semi-fluidization velocity. From the figures 3.1.1. to 3.3.2, 

it can be noted that maximum semi-fluidization velocity has been found to increase with the static bed height, the particle size and the 

bed expansion ratio. 
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3.4 Effect of (L/D) ratio of internal elements 

                

Fig 3.4.1 Effect  of superficial liquid velocity on bed pressure drop and hpa/hS  for 0.0011m particles (sand) in water at different 

(L/D) ratio of internal elements with  R=3 and hs=0.127m 

  From the figure 3.4.1, it can be found that pressure drop across the bed and top packed bed formation increases with the 

decrease in L/D ratio of internals from 4 to 2. And the minimum semi-fluidization velocity increases with increasing the L/D ratio of 

internals from 2 to 4. This shows that larger the L/D ratio of elements, it restricts the free motion of particles. Hence, higher fluid 

velocity is required to lift the particle to the top restraint plate.  

3.5 Effect of with and without internals 

                

Fig 3.5.1 Effect  of superficial liquid velocity on bed pressure drop and hpa/hS  for 0.0011m particles (sand) in water at different 

(L/D) ratio of internal elements with  R=3 and hs=0.127m 
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  From the figure 3.5.1, it can be observed that bed pressure drop and top packed bed formation increases while using internal 

elements. With internals, Minimum semi-fluidization velocity increases and the top packed bed formation initially decreases and after 

reaching the minimum semi-fluidization velocity hpa increases when compared with the experiments without internals. Due to the 

presence of elements, the free motion of particles being affected so higher fluid velocity are required. Once it reaches the Uosf, 

elements enhance the mixing and accelerates  higher packed bed formation. 
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5. CONCLUSION 

  The present study of the liquid-solid semi-fluidized bed hydrodynamics has been resulted with  following conclusions. Both 

the minimum and maximum semi-fluidization velocities increase with the increase in particle size and bed expansion ratio and also 

increases while using internals than without using internals. The minimum semi-fluidization velocity is independent of the variation of 

initial static bed height, but the maximum semi-fluidization velocity increases with increase the static bed height. When using internals 

with lesser L/D ratio, bed pressure drop and packed bed formation increases. The efficiency of semi-fluidized bed reactor was 

enhanced by using internals of smaller L/D ratio. 

Nomenclature 

  Dp        Mean particle diameter, m 

  hf          Height of the expanded fluidized bed, m 

  hpa      Height  of the top packed bed, m 

  hs       Height of initial static bed height, m 

  ht        Height of the top restraining plate, m 

  ȹPsf    Pressure drop across the semi-fluidized  bed, Kg/m
2 

  R        Bed expansion ratio, dimensionless 

  Uosf     Minimum semi-fluidization velocity, m/s 

  Umsf    Maximum semi-fluidization velocity, m/s 

  Ůf            porosity of the fluidized bed, dimensionless 

  Ůpa          porosity of the packed section, dimensioless 

  µl           viscosity of the liquid, Pa s 
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  ɟs         density of solid, kg/m
3 

   
ɟl             density of liquid, kg/m

3
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Abstract: Financial forecasting plays a prominent role in finance market because of its commercial applications with respect to high 

stakes and attractive gains that it provides. The purpose of the study is to develop a new analytical ANN based model for predicting 

the FER and compare proposed model efficiency with the existing technique. Model was proposed to predict the euro to dollar 

exchange, pound to dollar exchange and rupee to dollar exchange. It was noticed that outcomes of proposed model performs better and 

faster to evaluate the FER. There was a slight difference found between real ER and predicted ER. Future work would be carried out 

to enhance the study area by emerging a new analytical model by adopting ANN along with any other appropriate analytical model or 

other NN model.  

Keywords: neural networks, artificial neural networks (ANN), exchange rate, foreign exchange rate (FER) Hidden Markov Model 

Foreign Exchange Rate (HMMFER), artificial neural network foreign exchange rate forecasting model (AFERFM), Hidden Markov 

Model (HMM) . 

1.1 Introduction:  

Forecasting is a significant factor and most prominent activity in markets of finance. It is helpful for numerous players namely policy 

makers, regulators, investors, practitioners, investors and academia. When forecasting with weak factors it has strong effect in the 

growth of economy because of its negative influence on global trade and investment adopting a weak model for predicting would 

result in incorrect judgment [1]. It could support organization to take decision in the upcoming years. Models of forecasting include 

judgmental, time series (TS) and cause-and-effect (CE). TS forecasting model is a variable that would be sequentially placed. Such 

variable would posses equal length and time gap [2]. Some of the examples of TS methods are predicting the linear, growth curve, 

box-Jenkins, exponential smoothing, auto-aggressive moving average and estimating the trend. TS are applied to numerous fields such 

as workload projections, control of quality and process, budgetary analysis, economic and sales forecasting, yield projects, analyzing 

the stock market, inventory studies and so on [3]. CE model would determine the form of link and applies prediction for the following 

variable [4] [5].  

ER (Exchange Rates) plays a key role in maintaining the dynamics in market of foreign exchange. Probably forecasting ER would be 

successful factor in the business and for fund managers. Although, financial market is well-known for its unpredictable nature and 

volatility however various groups like financial institutions or banks, agency and so on are there for forecasting the ER through unique 

techniques. Forecasting the ER is a demanding and needed application in the area of TS forecasting [6]. Characteristics of ER are non-

stationary chaotic, deterministic and more noisy. Due to such characteristics complete data cannot be gained from prior behaviours of 
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market of foreign exchange to completely gain the relied between the rates of past and future. Methods which are employed to predict 

the currency ER involves soft computing, economic and TS methods [7] [8].   

Neural networks (NN) are powerful and supportive tools for prediction in the area of artificial intelligence [9-14]. NN are generally 

non-linear models and if such models are well-trained then it would help in mapping prior and future values in the field of time series 

and get concealed structures and relationships which guide the data [9][14]. NN are applicable in various fields [15] [16] like filtrating 

data, phenomena related to economy and finance, forecasting and optimization and producing time-series [10] [13] and more. 

Artificial NN (ANN) could be applied for predicting the FER (Foreign Exchange Rate) that supports various players in the financial 

markets. Therefore organizations in the market of overseas exchange could adopt ANN model in determining the ER for future as well 

as provides a beneficial trading strategy and suitable decision on allocating the assets [17].  

1.2 Problem Statement: 

FER is a huge problem in finance that is obtaining more focus especially due to its complexity and practical applications. ANN was 

adopted by various industries for different purposes of real-time applications. ANN was adopted as an alternative and prominent 

approach to predict FER due to various unique characteristics [14]. Many investigators have developed several models in ANN to 

forecast FER, all failed to concentrate on forecasting during uncertain and instable market situations. Therefore the proposed research 

would develop a new analytical ANN model to predict the FER and compare its efficiency with the existing technique namely 

AFERFM model.  

2. Literature Review: 

Kadilar et al [18] carried out a research to forecast the ER series with ANN for high volatile US/Turkish dollar ER series and 

outcomes indicated that method of ANN had the best accuracy in terms of accuracy to TS models namely ARCH (Auto-regressive 

conditional heteroschedasticity) and ARIMA. Pradhan and Kumar [19] had deployed ANN model for predicting FER with specific 

reference to India. ANN model performs coupling international revolutionary topologies of network search, initial heuristic and input 

series near-optimal weights. Such method enhances the prediction by testing, proper training and cross-validation. It was stated that 

NN is an advanced method to be adopted for FER. It was suggested that ERôs linear unpredictability could be enhanced and non-

linearity could be found out by adopting the modeling of NN. Highlight of such model is that the data concealed in ER could be able 

to extract with the help of ANN.  

According to the research by Pacelli et al [20] predicted the trend of ER USD/Euro using ANN model. It was found that developed 

ANN model could be able to forecast the trend to 3 days of ER US dollar/Euro. Philip et al [21] developed an ANN model to predict 

FER. In this research, ANNFER forecasting model (AFERFM) was developed for forecasting the FER to correct few issues. It was 

found that proposed model outperforms well in evaluating the FER. It was noticed that proposed model showed good results in terms 

of accuracy percentage. When AFERFM performed it was compared with Hidden Markov Model FER forecasting model (HFERFM), 

projection of FER performs better. Accuracy of AFERFM model was 81.2 per cent. It was indicated that new proposed model gives an 

enhanced technique to conduct FER forecasting.  

Perwej and Perwej [22] examined the prediction of INR (Indian Rupee)/ US dollar currency ER using ANN. Number of hidden and 

input nodes are the experimental factors of ANN. Both performance of out-of-sample prediction and fitting ability of in-sample with 3 

forecast horizons are estimated with 3 criteria MA (Mean Absolute) Error, MA Percentage Errorand RMSE (Root Mean Square 
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Error). 2 training sample impacts were analyzed with the similar predictive horizons. Goal of this research is to explore the impacts of 

certain significant factors in NN on fitting the model and predicting the behaviours. Purpose of forecasting is not suitable to estimate 

the capability of ANN with the sample of training alone. At the same time, there are no widely adopted methods for building best and 

suitable model for prediction through in-sample data of training. Selecting the architecture of optimal network would be on the basis 

on the outcomes of test sample. Number of nodes in input plays a significant part in NN and TS forecasting.  

Erdogan and Goksu[23] predicted the analysis of Turkish Lira and Euro ER with ANN. Certain factors affect the NN accuracy in the 

process of implementation. Different structures are constructed by modifying the various neurons, learning algorithms and transfer 

functions for obtaining higher performance. It compared the accuracy of various architectures of ANN as well as various time 

horizons. Outcomes are estimated by values of MSE of each and every case and it was identified that ANNs could predict the future 

Turkish Lira and Europe ER. Pedram and Ebrahimi[24] examined the estimation of model and forecasting the data of ER using ANN. 

It was noticed that NN could probably estimate continuous function. When comparing the performance of NN with ARIMA, it was 

noted that NN performs well and errors also reduced gradually. Thus it was concluded that it is probable to evaluate a model for 

predicting the ER value even by accessing with limited data subset.  

3. Research Design: 

This research develops a new analytical ANN based model for predicting FER as well as compares its efficiency with the existing 

technique namely AFERFM. Proposed FER prediction adopted new analytical ANN model with certain specifications of existing 

HFERFM. HMM involves hidden set states namely M, output alphabet represented as U, probabilities of output or emission E, 

probabilities of transition P and probabilities of initial state as Ŭ. Instead of observing present state, each state gives an outcome with a 

specific probability C. Particularly the states M and outputs E are perceived, so HMM had tripled and represented as (P, M, Ŭ).  

Hidden states E ={Ej; j=1, 2, 3,éé.N}----------------------------------------- 3.1  

Subsequently Probabilities of Transition state P = {pik = S (Etak r +1|Ej at r)} ------------3.2. 

Where, S ( h| b) is denoted as probability of condition of a given b, r=1, R= time and ej in E. 

Observations D = {dv}, v= 1, 2, 3, -------N ------------------ 3.3. 

Probabilities of emission G = {gjk = gj (dv) = S (dv | ej) }, where dv in D.  

Where, G is referred as probability and that probability output  dvisgiven as the  current state of ej. 

Probabilities of initial state Ŭ = {kj = k (dv at B =1) }-------------------------- 3.4. 

Such model is performed by total parameters set: Õ = {P, M, Ŭ}. 

These Canonical problems have to be resolved in HMM.  

- Given are the parameters in the model, in which probability has to be computed with particular output sequence. Such issue 

could be resolved by backward and forward algorithms. 

- Given parameters in the model, determine the most probable sequence of concealed states which are emerged as the given 

output sequence. This would be resolved by viterbi algorithm and posterior decoding. 

- Given sequence of output, determine the state transition set as well as output probabilities resolved by BWA. Proposed work 

adopted BWM.  

Baum-Welch algorithm (BWA):  

A set of noticed sequence N
1
, N

2
, N

3
éé.. is considered as input. 

Algorithm initialization would be chosen by parameters of arbitrary model 
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ˊ
ô 
= Abc, Gb () : data = ×sD (N

r
\ ˊ
ô
) 

Repeat 

{ˊ =ˊ
ô
, S= S

ô 

 

For each and every sequence, N
r 

{  

Estimate ɔ (G, b) for N
r 
using backward algorithm 

Estimate Ŭ (G, b) for N
r 
using backward algorithm 

Estimate the dedication of N
r 
to G using 

Abc= × r 1/ g (N
r
) ×g (g, b) AbcDa(N

r
g+1)  ɔ (g +1, b) 

Estimate the dedication of ɓ
r
to G using 

Ga=× r 1/ g (Ŭ
r
) × {g\ N

r
 s= ɓ} ɓ(r, b) ɔ (g, b) 

Abc= Abc/ ×jAbc; Gj (ɓ) = Gj (ɓ)/ ×gGj (ɓ) 

data = ×rG (N
r
/ rbc, Gj () ) 

}  

Until the transformation in data is less than specific threshold 

BWM would know the data parameters and implicitly determines the motive. This research adopts viterbi algorithm to estimate the 

motive for states of every input data. 

4. Discussion: 

ANN based model was deployed for two major purposes. 1
st
 section focuses on the deployment of ANN based model to predict the 

stock market with specific reference from euro to dollar exchange and 2
nd

 section focuses on the implementation of ANN based model 

to predict the stock market with specific reference from rupee to dollar exchange. In this research proposed research ANN based 

model is deployed for all 3 data types such as rupee to dollar, pound to dollar and euro to dollar.  

Proposed model was explained through code and screenshots.  

 

Figure 4.1:  Input ER and next day ER for euro to dollar exchange 

This figure explains about the original input ER data and next day ER from euro to dollar exchange. X- Axis represents the input 

exchange rate and Y-Axis represent next day exchange rate 
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Figure 4.2: Training results of exchange rate 

The above figure presents the training results from euro to dollar ER. X-axis represents Epochs and Y-Axis represents mean squared 

error. It was noticed that performance of best validation was identified at 5.6346e-05 at epoch 

34.  

Figure 4.3: Training errors in the NN 

The above screenshot shows the errors in the NN. Gradient errors, Mu errors and validation checks were seen at 2.112e06 at epoch 40, 

DB at epoch 40 and 6 at epoch 40 respectively. 

 

Figure 4.4: The regression of neural networks 

Figure 4.4 represents the NN regression. Regression was found at 0.99912. 

 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

49                                                                                                   www.ijergs.org   

 

Figure 4.5: Response time of NN 

Figure 4.5 indicates the response time of NN. This figure explains the output response for TS. Blue, green and red colour * symbol 

denotes training targets, validation targets, test targets respectively. Blue, red and green colour+ symbol represents the train outputs, 

test outputs and validate outputs. Orange colour line represents the NN errors. Black colour line denotes the output element response.  

 

Figure 4.6: The time series prediction in the neural networks 

This figure explains the forecasting for output element 1 response for TS 1. Blue colour * symbol indicates targets in NN. Blue colour 

+ symbol denote outputs in NN. Orange colourline represents the errors found in the NN. Response in TS was represented by dotted 

line.  

 

Figure 4.7: The real exchange and predicted results in the neural networks 

Figure 4.7 indicates the real and predicted ER outcomes in NN. 1
st
 graph indicates the graph of real ER and predicted ER. In 1

st
 graph, 

red colour represents real ER. Blue colour represents predicted ER. 2
nd

 graph describes the difference between predicted and real ER.  
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This section discusses about the deployment of ANN for predicting stock market from rupee to dollar exchange. 

 

Figure 4.8:  Input ER and next day ER for rupee to dollar exchange 

This figure represents the original data of input ER and next day ER from rupee to dollar exchange.  

 

Figure 4.9: Training results of ER 

This screenshot represents the training results of rupee exchange to dollar. It was noticed that best validation performance was seen at 

0.080754 at epoch 5.  

 

Figure 4.10: Training errors in the NN 

Figure 4.10 represents the errors found in the training in NN. Gradient errors, Mu errors and validation checks were seen at 0.60927 at 

epoch 12, 0.0001 at epoch 12 and 6 at epoch 12 respectively. 
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Figure 4.11: The regression of NN 

This screenshot shows the NN regression. Regression was found at 0.99911. 

 

Figure 4.12: The response time of neural networks 

This screenshot represents the response of element of output 1 for TS.  

The following figure explains the errorôs auto-correlation in NN 

 

Figure 4.13: The real exchange and predicted results in the neural networks 

This figure indicates two plotted graphs. 1
st
 graph denotes real ER and predicted ER outcomes. Red colour line represents real ER. 

Blue colour dotted line denotes the predicted ER. 2
nd

 graph indicates the difference between real ER and predicted ER. It was found 

that there is only slight difference in real ER and predicted ER for euro ER to dollar ER and rupee ER to dollar ER.  
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Figure 4:14 Pounds to Dollar 

Above figure denotes the outcomes of pound rates to dollar ER. 1
st
 graph explains the graph of real ER and predicted ER. 2

nd
 graph 

explains the difference between the real and predicted outcomes. Top graph represents the outcomes of pounds to dollar ER on the 

basis of response time with TS.  

 

Figure 4.16: Rupee to Dollar 

This figure explains the outcomes of rupee to dollar exchange. 1
st
 graph explains the graph of real ER and predicted ER. Top graph 

represents the outcomes of rupee to dollar ER on the basis of response time with TS. 2
nd

 graph explains the difference between the real 

and predicted outcomes.  

 

Figure 4.17: Euro to Dollar 
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This figure explains the outcomes of Euro to dollar exchange. First graph explains the graph of real exchange rate and predicted 

exchange rate. Second graph explains the difference between the real and predicted outcomes. Further, top most graphs represent the 

outcomes of euro to dollar ER on the basis of response time with TS.  

5. Conclusion and Future Work: 

The proposed ANN based model was emerged for predicting the stock market with respect to pound to dollar exchange, euro to dollar 

exchange and rupee to dollar exchange. From the above analysis, it was observed that outcomes of forecasting looks good and 

variance between forecasted outcome and real ER is noticed as less than 0.7 per cent. It was confirmed that outcomes of proposed 

analytical ANN based model for predicting FER performs faster and better in evaluating the FER. Proposed model developed for 

predicting FER could ensure FER for provided data and also gives better accuracies percentage. When the performance of proposed 

model for predicting FER is compared with existing models of FER models for prediction, it was found that proposed method 

performs better. It is possible to enhance the study area by emerging a new analytical model by adopting ANN along with any other 

appropriate analytical model or other NN model.  
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AbstractðThe Internet revolution has led to the continuous rise in E-Commerce all over the world. With more and more people 

adopting, and becoming savvy with online commercial portals, it has become almost necessary for businesses to have intimate 

customer relationships with its user base. Various studies and publications have shown that targeting and maintaining loyal customers 

remains a considerable challenge for online enterprises. This paper describes a framework for a CRM-centric E-Commerce Web 

Application portal CCECWA), which is designed around the concept of CRM, rather than using it as an add-on benefit. Here we have 

proposed a system of conducting E-Commerce, keeping at thefore front, the customersô demand for good quality reliable products 

while maintaining a profitable and sustainable business model using CRMôs latent benefits. We believe this model framework has 

great potential and can be implemented for startups and other ambitious projects as well. 

 

Index TermsðE- Commerce, Quality bar, CRM, e-CRM. 

 

I. INTRODUCTION 

E-commerce is basically the process of doing business through computer networks. The main advantage of ecommerce over 

traditional commerce (brick and mortar) is the user can browse online shops, compare prices and order merchandise sitting at home on 

their PC. On the other hand, Customer relationship management (CRM) is a comprehensive set of processes and technologies for 

managing the relationships with potential customers and business partners across marketing, sales, and service (regardless of 

communication channel) [2]. CRM is quickly becoming one of the top strategies that many successful companies use nowadays [7]. 

Due to an explosion of customer information available, e-commerce has become highly competitive and consumers have 

become highly entitled. [8]. This paper describes a framework for offering a different type of E- Commerce web application by 

integrating a customer- oriented CRM system to provide a trusted & reliable experience for the customers. Simply stated, Customer 

Relationship Management - Centric Electronic Commerce is just the application of CRM methodologies to e-commerce through the 

Internet [3]. The main point of argument is the difference in real CRM and E-CRM. Unlike in traditional e-commerce, online portals 

have access to the minutest of the customersô details, often providing deep insights into inclinations and interests, as well as affinity 

for quality [6]. With a proven expectancy of greater profit has pushed many firms into taking up CRM projects and especially, 

ECCRM projects as a core module of their e-commerce establishment [11]. In the hay days of Internet ecommerce, markets witnessed 

general company investments into CRM nearly double at times, inevitably becoming equal to, and exceeding investments in ERPs [3]. 

With a disparity between the promised quality and the delivered quality, thereôs a need for transparency in the CRM process in the e-

commerce domain [12]. This project is mainly about offering a different type of e-commerce web application by integrating a 

customer-oriented CRM system to provide a trusted & reliable experience for the customers. The proposed framework includes a new 

feature, the Quality Bar. Using this feature, customers can view what level of quality of products they can reasonably expect and rely 

on. Another feature of the application is the Smart Review, which provides different types of feedback from various certified 

reviewers. These drawbacks of the present system have been targeted in the proposed framework model as described in the paper. 

 

II. RELATED WORK 

 

In mid 1990s, the base platform for CRM software began to emerge with Sales Force Automation (SFA) and Customer Information 

System (CIS) hybrids establishing a place for themselves in the market. By the early years of the 00ôs, a more comprehensive CRM 

system that manages all business relationships was suggested. In 2007, Sales force initiated a revolution in cloud based CRM systems 

and changed the industry with Force.com with unparalleled customization and integration. In the beginning of their online campaign, 

Coca-Cola needed an effective software program that could be tailored to fit as a component of a broader e-commerce and logistics 

environment. This solution could provide sales teams and clientage better transparency in sales and distribution media to recognize 

new vistas and potential sales opportunities. Synolia, an established solutions partner, modified and deployed the Sugar Professional 

Software as a Service ï on a demand basis to almost 40 users in a quarter. Coca Cola now uses a comprehensive custom CRM 

solution attached to its e-commerce engine and logistics platform. Sales and marketing teams, and their heads now receive instant 

access to reports for different markets and customer bases through an integrated report generation mechanism [4]. 

According to new figures from the Indian commerce group ASSOCHAM, Indiaôs online purchasers invested almost 16 billion USD in 

2 years ago (2013) [17].To put the industry into view, Indian e-tailing industry was guessed to be almost 30 thousand crore rupees (i.e. 

USD 4.38 billion) in 2011 and slated to hit 53 thousand crore (i.e. USD 19 billion) this year [16]. For perspective, Chinaôs e- 

commerce expenditure allegedly topped an estimated $265 billion in 2013 thanks to the countryôs half billion-plus netizens [17]. 

Ideally, CRM allows an enterprise or an organization in adapting its products and/or services to each of its customer preferences and 

nuances [14]. 
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E-CRM applications are designed with the customer in mind and give the customer the entire experience on the web interface [12]. 

Itôs shown that personalized customer experience in the on-line world is causing an increasing demand to avail these services by more 

and more people [1]. In the e-commerce scenario, the customerôs trust is a major important factor in attracting and retaining potential 

buyers [9], which is, incidentally, a fundamental target of e-CRM. 

 
Figure1. Potential of Growth of E-commerce in India [17] 

 

A huge advantage of integrating CRM would be the development of better relations with the existing customers, which will result in 

improved sales through better timed services by anticipating needs based on trends and history, identifying demand more efficiently 

by analyzing specific customer requirements, inter-marketing of various products by emphasizing and exploring alternate options. 

This would lead to improved marketing of the products/services by deliberating on improved concentrated marketing strategies 

designed specifically keeping in mind the audienceôs quality needs. The use of a customized technique and improved product/service 

reviews help to bring more exchange prospects. Subsequently, this would result in improved customer satisfaction and retention, 

ensuring that the good reputation in the market continues to expand. 

 

III. PROPOSED SYSTEM MODEL 

In the proposed system, the CRM system in the application helps the site implicitly offer products according to the userôs preferences, 

depending on their choice of price over quality or vice versa. Here, special importance is given to the usersô preference of quality and 

costs. Thereôs also a special Quality Bar feature that displays a quantitative measurement for the given productôs quality, based on 

different factors, to accurately depict the estimated expected value for price, for the given item on sale. Quality Bar rating will be 

calculated using various inputs like expertôs ratings, userôs ratings, expert reviews and user reviews. 

 

A. Quality Bar Feature 

This feature includes a graphical bar that displays a quantitative measurement for the given productôs quality, 
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Figure2. Proposed System Design Diagram 

 

 

based on different factors, to accurately depict the estimated expected value for price, for the given item on sale. This quality bar 

rating will be calculated using various inputs like expertôs ratings, userôs ratings, expert reviews and user reviews, using a Quality 

Evaluation Function. 

 

QEF Value = 0.6(User ratings) + 0.4(Expert Ratings) (1) 

 

Quality Evaluation Function is a simplistic algorithm used to calculate the relative Quality Bar value by the formula giving weight to 

user ratings and expert ratings. 

 

(a)User ratings are those reviews submitted by individual members who have bought the product or have proficient knowledge on it. 

(b)Expert ratings are those reviews submitted by certified quality evaluation experts who have bought the product or are qualified to 

review it. 

 

B. Smart Review Feature 

This feature involves providing reliable reviews from experts of the particular products obtained from dependable sources on the web, 

as well as interested individuals who can provide insights regarding user experience and expected quality. With these comprehensive 

opinions, the application will provide reliable and realistic representations of products and their quality so customers can rely on the 

information provided to them. Furthermore, this will empower the customer to make intelligent informed investment decisions. 

 

IV. FLOWCHART 

(This is a sample of a general action flow sequence) 

 

Å User can then easily register as a new member on the site through a web interface. 

Å By using search feature, user can look for any particular product they wish to view and the search results are displayed and viewed 

by user accordingly. 

Å Users have the ability to apply any special filters to narrow search results. 

Å Using quality bar feature, user can apply more specific constraints on searches. 

Å Once the user has found a product they wish to buy, they can use the add-to-cart feature so the item is added to the shopping cart. 

Å This process is repeated for every item the customer wishes to buy. 

Å Then after adding all items to shopping cart, user can choose to checkout and select payment options as per their ease. 

Å Once the user shipment details are entered into the system, the order is placed. 

Å As per customerôs choice, either they are logged out or returned to shopping site. 

 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

58                                                                                                   www.ijergs.org   

Figure3. Flowchart Diagram 

 

 

V. SUMMARY 

The special case made here was a new look at the application of online commercial activities, being CRM centric, as opposed to 

normal e-commerce applications. The potential is huge for conducting and applying extensive CRM to an everyday online e-

commerce portal with the aim of providing customers with true-to-cost, excellent quality, best-priced products. Being a web-based 

application framework, the CCECWA aims to take advantage of modern front-end and back-end technologiesto provide reliable and 

feasible services to its customers.  The use of quality bar, expert review system, (optional)bargain chat and other features helps us 

achieve our target and helps deliver excellent products and a better service. We believe this model framework is complete and ready 

for implantation to prototype stage. To be effective, the management of this model implementation must have an integrated approach 

embodying strategic direction. 

 

VI. FUTURE WORK 

Our goal is now to take this model framework and construct a full working prototype based on the requirements and specifications 

stated in the documentation. If time constraints permit, additional features might be added as beta trials of the finished project. 
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I ABSTRACT  
 A cognitive radio is an intelligent radio that can be programmed and configured dynamically. For cognitive radio networks, 
efficient and robust spectrum sensing is a crucial enabling step for dynamic spectrum access. Cyclic spectrum sensing techniques 
work well under noise uncertainty, but require high-rate sampling which is very costly in the wideband regime. The existing method 
develops robust and compressive wideband spectrum sensing techniques by exploiting the unique sparsity property of the two-
dimensional cyclic spectra of communications signals. To do so, a new compressed sensing framework is proposed for extracting 
useful second-order statistics of wideband random signals from digital samples taken at sub-Nyquist rates. The time-varying cross-
correlation functions of these compressive samples are formulated to reveal the cyclic spectrum, which is then used to simultaneously 
detect multiple signal sources over the entire wide band. But the disadvantage in this method is less spectrum sensing performance. 
So, in the proposed system a new technique is used which is called novel multi-rate sub-Nyquist spectrum sensing (MR-SNS) system 
that implements cooperative wideband spectrum  sensing in a CR network. MS can detect the wideband spectrum using partial 
measurements without reconstructing the full frequency spectrum. An experimental result shows that the proposed method achieves 
high spectrum sensing performance in a fading scenario, with a relatively low implementation complexity and a low computational 
complexity. 
 

Keywords ï Cognitive radio,wide band spectrum,sub nyquist sampling,cylic spectrum,wireless spectrum,random 

signals,spectrum sensing. 

 

II INTRODUCTION  

  A cognitive radio is an intelligent radio that can be programmed and configured dynamically. Its transceiver is designed to 

use the best wireless channels in its vicinity. Such a radio automatically detects available channels in wireless spectrum, then 

accordingly change its transmission or reception parameters to allow more concurrent wireless communications in a given spectrum 

band at one location. This process is a form of dynamic spectrum management. 

          Depending on transmission and reception parameters, there are two main types of cognitive radio 

ü Full Cognitive Radio , in which every possible parameter observable by a wireless node is considered 

ü Spectrum-Sensing Cognitive Radio, in which only the radio-frequency spectrum is considered. 

Other types are dependent on parts of the spectrum available for cognitive radio: 

ü Licensed-Band Cognitive Radio, capable of using bands assigned to licensed users (except for unlicensed bands, such as 

the U-NII  band or the ISM band.  

ü Unlicensed-Band Cognitive Radio, which can only utilize unlicensed parts of the radio frequency (RF) spectrum One such 

system is described in the IEEE 802.15Task Group 2 specifications. 

ü Spectrum mobility: Process by which a cognitive-radio user changes its frequency of operation. Cognitive-radio networks 

aim to use the spectrum in a dynamic manner by allowing radio terminals to operate in the best available frequency band. 

ü Spectrum sharing: Provides a fair spectrum-scheduling method; maintaining fairness is a major challenge to open-spectrum 

usage.  
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III SIGNAL MODEL  

 Let us consider a wide band of interest in the frequency range  where  is very large, e.g., over-GHz. 

There are I active PU signals emitting over this wide band, where the signal is denoted by . There is no 

information regarding the waveform, bandwidth and carrier frequency of neither each signal, nor the number of signals present. A 

CR is equipped with an (ideal) wideband antenna that passes all signal components within . Hence, the received 

signal is given by,  

 

Where w (t) is the additive ambient noise. Suppose that primary user signals  are non-overlapping in frequency, since they could 

represent emitters from different services. The goal is to estimate the spectrum occupancy of the composite signal    over the 

entire wide band, whose nonzero support regions reveal the frequency locations and bandwidths of individual signal components. 

This is different from most existing work on cyclostationary signal processing, in which only one signal or signal mixture occupies the 

frequency band of interest. To motivate to investigate the cyclic spectrum  of  where f is the frequency and   is the 

cyclic frequency. Defining the cyclic autocorrelation function,   

the cyclic spectrum, also termed the spectral correlation function (SCF), is the Fourier transform of  with respect to the time-

delay . 

 

It essentially indicates the correlation of spectral components that are separated by  in frequency, and exhibits nonzero values only 

at a discrete set of cyclic frequencies that reveals the inherent second-order periodicity of x(t). It is known that   can be 

nonzero only for   which suggests a diamond-shaped region around the origin of the bifrequency plane.The cyclic 

spectrum of the digital samples contains folded replicas of the original cyclic spectrum, with folding intervals being integer multiples 

of  on both  directions. To avoid any aliasing in the cyclic spectrum, the minimum sampling rate should be  that is 

. 

Because  is very large in the CR sensing task, the required sampling rate  has to be very high, causing large energy 

consumption and high hardware costs in ADC.  
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IV  ESTIMATION OF SPECTRUM OCCUPANCY  

 After recovering the sparse 2-D cyclic spectrum  in its vectorized form   now want to simultaneously estimate the 

spectrum occupancy of all frequency sub-bands within the monitored wide band. The two spectrum detection algorithms are 

developed: one adopts a band-by-band multi-cycle generalized likelihood ratio test (GLRT) framework that works for all types of 

modulation and waveform patterns, and the other is tailored to known modulation types for simple and fast estimation, for which take 

BPSK signals as an example.  

Band-by-Band Approach Based on Multi -Cycle GLRT:  The goal of spectrum occupancy estimation is to decide whether a specific 

frequency location  is occupied or not. To set  according to the frequency resolution of the discrete 

cyclic spectrum .  The sensing task amounts to a band-by-band inspection of the spectrum occupancy over the entire 

frequency range  

 

It is important to note that such a band-by-band inspection is a computational approach for processing the data collected 

simultaneously from a wideband antenna, which is fundamentally different from a narrowband  approach in which narrowband 

antennas scan the wide spectrum one by one along with frequency shifters and narrowband filters/processors. Now focus on the 

occupancy decision on a single band . An active signal on this band would occupy a region  of the 2-D cyclic spectrum map 

defined by the cyclic-frequency and frequency pairs  satisfying . 

In the discrete-time domain, this region is represented by discrete Points 

 

which correspond to a set of integer- valued indices  that is  . Because  and 

 by definition, the index set  can be deduced, 
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To stack the estimated  into a vector  of length  which is formed by selected entries of the vectorized 

cyclic spectrum,  that is . The roe selection can be expressed as, 

 

Where the binary-valued selection matrix  is obtained from the  identity matrix by retaining its rows 

with indices  only. Apparently . To est for the presence of a PU signal at the frequency  the following 

binary hypothesis test is formulated: 

 

 

Where  is the nonrandom true vector of cyclic spectrum, values and  is asymptotically Gaussian distributed, i.e., 

 where  is the asymptotic covariance matrix. Because   is not readily available, to derive a blind 

estimator for  using the available reduced-rate measurements . Replacing    by  results in a data-adaptive 

GLRT detector.  Treating  as an unknown nuisance parameter, the adaptive Form the cyclic spectrum matrix  from 

.  

1) Let . Find the cyclic spectrum values of interest from (32), and calculate . 

2) Calculate the test statistic using  is computed. If it is larger than a predetermined threshold    then a PU is declared 

present at frequency  otherwise PU absence is declared.  

3) If  increase n by 1 and go to Step 2). 

 

Fast Algorithm for Known Modulation Types:  When the modulation type of the signal sources are known, their cyclic features on 

the bi-frequency plane can be utilized to quickly identify the key signal parameters. For example, consider that x(t) consists of 

multiple BPSK signals, each with carrier frequency  symbol rate  and a full-width rectangular pulse shaper. The number of 

signal components and their modulation parameters are unknown, but the modulation type is known. Ignoring the weak sidelobes in 

the frequency domain, the major cyclic feature is a main lobe at  spanning Over . 

The idea is to identify the modulation-dependent parameters  and  by finding the lobe locations on the estimated 2-D cyclic 

spectrum. First, can simply search over the cyclic frequency  along the axis . If  then claim that there is a 

BPSK signal with estimated carrier frequency . Next, let . For each  search along the line 

 to find the double ïsided width of the lobe, denoted by , such that all the points in the lobe have absolute values equal to or 

greater than . The bandwidth of the corresponding BPSK signal is also, and hence can claim that the frequency band 

 is occupied and be estimated symbol period is . By now, identified not only the carrier frequency  but also 

the bandwidth  of a BPSK signal. The procedure is applicable to the entire wide band to identify all BPSK signals. Combining all 

the occupied frequency bands, which is able to draw the spectrum occupancy map. 
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Extensions of the fast approach to other types of modulated signals are possible, using the features of the modulation types. For 

instance, for an SQPSK signal with carrier frequency  and symbol rate  two peaks with similar heights will appear  

and  and this feature can be used for fast detection.  

VI MULTI -RATE SUB-NYQUIST SPECTRUM SENSING METHOD  

 To improve the detection performance of sub-Nyquist sampling system in the preceding subsection, the influence of 

sampling rates is analyzed. Firstly, consider the case of spectral sparsity level s=1 which means that only one frequency bin  

is occupied by the PU. If the numbers of samples in multiple CRs, i.e.,  are different primes, and meet the requirement 

of 

 

then two or more CRs cannot have mirrored frequencies in the same frequency bin. Secondly,  considering the spectral sparsity level 

 find that, if the conditions in Lemma 1 are satisfied, the parameter p is bounded by s. It is because only one CR can map the 

original frequency bin   to the aliased frequency in  and the cardinality of the spectral support  s. Therefore, to obtain 

the detection performance. If the numbers of samples in multiple CRs  are different consecutive primes, and meet the 

requirement of   using the decision rule of the probabilities of false alarm and detection have the following 

bounds:  

 

 
Further more, when the energy of one spectral component in  maps to another spectral component in  the probability of detection 

will increase. 

 

 

(a) Input signal generation 

 

(b) FFT output 

 

(c) Spectrum sensed output 
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(d)Minimum Square Error 

VII CONCLUSION  

In the existing method, a new method is used for recovering the sparse 2-D cyclic spectrum from a reduced number of 

compressive samples. The vectorized cyclic spectrum is reformulated to take a linear relationship with the covariance function of the 

compressive samples, which is a key step in enabling effective recovery of the 2-D cyclic spectrum via convex  

minimization. As a special case of the compressive cyclic spectrum estimator, a new power spectrum estimator for stationary signals 

is also developed, which allows sub-Nyquist rate sampling even for non-sparse signals. From the recovered cyclic spectrum, two 

techniques have been developed to estimate the spectrum occupancy of a wide band hosting an unknown number of active sources: a 

band-by-band multi-cycle GLRT detector and a fast thresholding technique for signals with known modulation types such as BPSK 

signals. The proposed spectrum occupancy estimation techniques demonstrate salient robustness to sampling rate reduction and noise 

uncertainty. But the disadvantage in this method is less spectrum sensing performance. So, in the proposed system a new technique is 

used which is called novel multi-rate sub-Nyquist spectrum sensing (MR-SNS) system that implements cooperative wideband 

spectrum sensing in a CR network. MS can detect the wideband spectrum using partial measurements without reconstructing the full 

frequency spectrum. 
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Abstractð AODV (Ad-Hoc On-Demand Distance Vector) is a reactive routing protocol for mobile Ad- Hoc 

networks (MANETs) and other wireless ad-hoc networks. Reactive means that it establishes a route to a destination only on demand. 

The cost is one of the most important network performance parameter. In the paper, the conventional AODV is compared with 

proposed Improved Cost efficient AODV routing protocol using Euclidean distance. The route with shortest Euclidean distance is 

selected for communication. The proposed AODV routing protocol thus helps to overcome the factors like End to End Delay, Packet 

Loss and Network Routing Load which generally occurs in conventional AODV routing protocol due to changing topology of the 

network.  
 

Keywordsð AODV, Cost, End-to-end Delay, Metric 

INTRODUCTION  

MANET is a collection of wireless nodes [9] that can dynamically be set up anywhere and anytime without using any pre-existing 

network infrastructure [11].AODV is a mainly used for wireless network where nodes are not stationary. AODV is the on-demand 

routing protocol [1] [3]. Routes, in AODV protocol, are established based on minimum hop count [15]. Routes are established in 

AODV Routing Protocol when it requires to send the data from source. So the AODV routing protocol is called as reactive routing 

protocol. The cost of network is one of the important parameter. Secondly the reliability of network also plays the vital role. The cost 

efficient network requires to satisfy the various network performance constraints such as energy consumption, End-to-End delay, 

Packet loss and Network Routing Load. The energy consumption depends upon the efforts taken by source node to circulate the data 

among intermediate node till it reaches to the destination. The energy consumption varies with the distance among the nodes .If the 

distance between the nodes is large the energy consumption will automatically rise or vice versa .The energy consumption directly 

affect the cost of the network. End-to-End delay is time required by the information to travel from the source node to destination node. 

Delay will engage the node in the network for large time and thus increase possibility of the hop count as well power consumption. 

This delay in return affects the cost of the network. The Packet loss occurs when the source node sends data to destination node which 

is placed at long distance or there may happen the link failure during communication.  

The rest of this paper is ordered as follows. The Section 2 represents working of AODV routing protocol and related works are 

discussed in Section 3. Section 4 gives the idea regarding the Euclidean distance concept; Section 5 explains the proposed Method and 

Section 6 gives detail of simulation results and its discussion .The   Section 7 provides the conclusion and future work whereas 

Section 8 represents References.  

WORKING OF AODV  PROTOCOL  

In AODV routing Protocol the source node floods the Route Request packet in the network when a route is not available for the 

desired destination. It may obtain multiple routes to different destinations from a single Route Request. Routes, in AODV protocol, 

are established based on minimum hop count [13]. The exceptional thing in the AODV protocol is that it uses the DestSqnNum to 

update the path.  

There are various types of messages are used in AODV routing Protocol 

a) Route Request (RREQ) message: It is used to form a route from one node to another node in a network.  

b) Route Reply (RREP) message: It is used to connect destination node to source node in a network.  

c) Route Error (RERR) message: It is used to indicate any route broken or node failure.  

d)  HELLO message: It is used to determine the activeness of the network. The transmission of data depends on route 

discovery and route maintenance in AODV. The route discovery depends on RREQ and RREP messages, if a node initiateôs request of 
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route it will form route after getting the RREP. The route will be maintained by sending HELLO messages to neighbour nodes, if any 

link failure it will indicate using RERR message. 

The Routing Mechanism in AODV comprises of two main processes i.e. route discovery and route maintenance.  

 

Route Discovery Process: 

When source node tries to send a message to a destination node without knowing an active route to it, the sending node will 

initiate a path discovery process. A route request message (RREQ) is broadcasted to all neighbors, which continue to broadcast the 

message to their neighbors and so on. The RREQ forwarding process is continued until the destination node is reached or until an 

intermediate node knows a route to the destination that is new enough. In order to keep loop-free and most recent route information, 

every node maintains two counters: sequence number and broadcast_id. The broadcast_id and the address of the source node uniquely 

identify a RREQ message. The broadcast_id is incremented for every RREQ the source node initiates. An intermediate node can 

receive multiple copies of the same route request broadcast from various neighbors. In this case if a node has already received a 

RREQ with the same source address and broadcast_id it will discard the packet without broadcasting it anymore. When an 

intermediate node forwards the RREQ message, it records the address of the neighbor from which it received the first copy of the 

broadcast packet. This way, the reverse path from all nodes back to the source is being built automatically. The RREQ packet contains 

two sequence numbers: the source sequence number and the last destination sequence number known to the source. The source 

sequence number is used to maintain ñfreshnessò information about the reverse route to the source while the destination sequence 

number specifies what actuality a route to the destination must have before it is accepted by the source. When the route request 

broadcast reaches the destination or an intermediate node with a fresh enough route, the node responds by sending a unicast route 

reply packet (RREP) back to the node from which it received the RREQ. So actually the packet is sent back reverse the path built 

during broadcast forwarding. A route is considered fresh enough, if the intermediate nodeôs route to the destination node has a 

destination sequence number which is equal or greater than the one contained in the RREQ packet. As the RREP is sent back to the 

source, every intermediate node along this path adds a forward route entry to its routing table. The forward route is set active for some 

time indicated by a route timer entry. If the route is no longer used, it will be deleted after the specified amount of time. Since the 

RREP packet is always sent back the reverse path established by the routing request, AODV only supports symmetric links. 

 

Route Maintenance Process: 
Route maintenance can be accomplished by two different processes  

¶ Hop-by-hop acknowledgement at the data link layer 

¶ End-to-end acknowledgements 

Hop-by-hop acknowledgement is the process at the data link layer which allows an early detection and retransmission of lost packets 

[7]. If the data link layer determines a serious transmission error, a route error packet is being sent back to the sender of the packet. 

The route error packet contains the information about the address of the node detecting the error and the hostôs address which was 

trying to transmit the packet. Whenever a node receives a route error packet, the hop is removed from the route cache and all routes 

containing this hop are truncated at that point. When wireless transmission between two hosts does not process equally well in both 

directions, end-to-end acknowledgement may be used. As long as a route exists, the two end nodes are able to communicate and route 

maintenance is possible. In this case, acknowledgements or replies on the transport layer used to indicate the status of the route from 

one host to another. However, with end-to-end acknowledgement it is not possible to find out the hop which has been in error. 

 
 

RELATED WORK  
AODV is reactive routing protocol. It is simple, efficient and effective routing protocol having wide application [14]. The topology of 

the network in AODV gets change time to time. As a result of this, maintaining the Cost, End-to-End, Packet Loss and Network Load 

is a great challenge. Various researches have been carried out on above factors. Tooska D. [16] had presented a semi-proactive routing 

protocol (SP-AODV) based on a reactive AODV protocol. In SP-AODV protocol, all nodes use AODV routing protocol to find a path 

to a destination. The results showed that SP-AODV routing protocol has more packet delivery ratio and fewer end-to-end delay 

compared to AODV. They also observed that control packet overhead in SP-AODV is less than AODV in low and medium mobility 

of nodes; but it is more than AODV in high mobility of nodes. Sujata et.al. [12] had done the comparison of AODV and RAODV 

routing protocols. In RAODV they had changed route replay packet configuration of AODV and named it RRREQ.  The simulation 

results of RAODV are better than other version of AODV algorithm. In future they will work on energy concept in RAODV, so that 

they can assign the priority of different dedicated paths between source and destination on the basis of both energy as well as the 

stability of nodes or paths. P. Parvathi [10] had done the comparative analysis of CBRP, AODV and DSDV. They observed that 

DSDV routing protocol consumes more bandwidth, because of the frequent broadcasting of routing updates and AODV is better than 

DSDV as it doesnôt maintain any routing tables at nodes which results in less overhead and more bandwidth. While Compared with 

AODV, CBRP overhead is lower and its throughput is considerably higher. Mohammad S. [7] had studied the AODV routing protocol 

and black hole attack. They proposed the method to prevent the malicious packet dropping by considering the number of neighbor of 

each and every individual node. Also, they have shown that, the right place to validate the RREP which it is sent by an intermediate 

node should be the first node in the reverse path, to avoid propagating false route information in the network. In future they would like 

to extend the proposed scheme for detecting the wormhole attack. Manoranjan D. et.al. [6] had observed from the detailed analysis 
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that the packet delivery fraction for the MANET with higher load is less than lower load. The cause of lower packet delivery fraction 

at higher load is high packet drop at network interface due to overflow. They also observed that the routing load for network with 

higher load is higher than the network with lower load. The number of link breaks is higher at lower pause time but the packet 

delivery is better at lower pause time due to the ability of the nodes to get alternate path..Li Y.et.al [5] had done a nonlinear dynamic 

optimization for route discovery phase of AODV through simulation and analysis Packet delivery ratio, average end to end delay, 

routing load, packet loss rate. The results show that the improved AODV routing protocol enhances node's data forwarding capability 

while reducing the routing load and packet loss rate. The protocol is not perfect because of limit time. Kishore B. et.al. [4] had 

proposed improved protocol PWAODV based on piggyback mechanism and they introduced weighted neighbor stability. The path 

selected in protocol is more stable and effective. It also reflects the mobility of nodes accurately. Finally, the advantage reflected in the 

simulation results is brought by reducing transmission of redundant packets and improving the robustness of the route.  The direct 

result is that the performances of route cost and end-to-end delay have been improved greatly. Moreover, when compared with using 

the GPS auxiliary hardware or the cross-layer thought it can avoid many problems. Hemant G. et.al. [2] had done discussion of how 

routing load and packet loss in AODV protocol can be minimized in any given network. They had developed technique which identify 

the broken link between any two nodes and also repaired the same or route can be discarded from the network to avoid loss of packets. 

M. Usha et.al. [8] had proposed an enhancement of AODV routing protocol. They named new protocol as RE-AODV (Route-

Enhanced AODV). They take routing overhead and end-to-end delay as QoS parameters. TOSSIM simulator is used for performance 

evaluation. When the routing overhead is evaluated for RE-AODV and it is found to be 25% less compared to AODV. Moreover end-

to-end delay of packets from source to destination in RE-AODV reduced by 11%, as against AODV. In future, they will work on 

energy efficiency parameter of AODV. 

 

 

EUCLIDEAN DISTANCE CONCEPT  
The network with nodes A,B,C,D,E,F is given in figure 1. Consider the Euclidean space for two dimension. 

 

  

 
Figure.1 Scenario of a wireless Network with Mobile nodes 

 

Consider the two dimension Euclidean space. When the node P has to send the data to the Q, then first of all the P will check the 

Euclidean distance of the nearby nodes. The path which can be followed to send the data may be P-T-R-Q, P-S-Q, P-R-Q or P-Q. First 

of all AODV has to calculate the Euclidean distance for all possible path then require to follow the path with small metric i.e. 

Euclidean distance . In order to  find  the Euclidean distance between two nodes P  and Q , first of all  P and Q are described with 

coordinates  (P1,P2) and  (Q1,Q2) respectively . In first step length between the P and Q is given by |P1 - Q1| and |P2 - Q2|.Secondly 

the Pythagorean Theorem is between the two length gives ((P1 - Q1) ^2 + (P2 - Q2) ^2) ^ (1/2).   So the distance between two points P 

= (P1, P2) and Q = (Q1, Q2) in two dimensional space is there given as  . Through the 

calculation of Euclidean distance it is easy to calculate the power consumption, End- to -End delay and the number of hop required. 

Large the Euclidean distance more power will get consumed, End-to-End delay will increase and the number of hop will increase 

indirectly the net cost of the network gets increase. Similarly if Euclidean distance is less the net cost of the network gets reduce. 

 
PROPOSED METHOD  

 
The working of proposed improved cost efficient AODV routing protocol using Euclidean concept is given below. Consider the  

figure 1 given above for the proposed AODV protocol scheme .In the figure1 P,Q,R,S,T are the nodes in the network. The number of 

Nodes (N) are responsible for size of the network. S is the source node and D is the destination node. In network if P is the source 
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Node (S) and Q is the destination Node (D). The data is send from S to D with the help of nearby Nodes (Nn) and using the AODV 

protocol based on Euclidean Distance (Ed) concept. Later on the Cost(C) of the network is calculated. The algorithm of the proposed 

method is given below. 

 Step 1: Set N 

Step 2: Define S and D 

Step 3: Set the AODV protocol. 

Step 4: Calculate the Ed between S & Nn. 

Step 5: Send data from S to D by using Nn with small Ed. 

Step 6: Suppose the óTô is placed at small Ed from S i.e P, then follow the path P Ą T, then T will be the S. This will continue 

till data reach to D i.e Q. 

 

 

SIMULATION RESULTS AND DISCUSSION  
 

The simulation is done using Network Simulator 2.35. The network performance parameters such as cost, End-to-End delay, Packet 

Loss and Network Routing Load are evaluated against number of communications or data transfers for both conventional AODV and 

Improved Cost efficient AODV Routing protocols and are shown below. The blue colour curve represents the conventional AODV 

protocol while the Red colour curve represents the proposed improved AODV protocol. The Simulation Parameters are given below. 

 

 

Parameter Value 

Simulator NS2.34 

Simulator Time (s) 50 seconds 

Number of Nodes 20,40,60 

Simulation  Area 500*500 

Routing Protocol AODV 

Traffic CBR (UDP) 

Channel Capacity 1 M Bits/sec 

MAC Layer Protocol IEEE802.11 

Transmission Range 1.5 Meters 

Table I. Simulation parameters 

 
 

  

 

 

 

    

 

 

 

  

 Figure 2 Comparison of Cost for 60 Nodes  Figure 3 Comparison of End-to-End Delay  
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¶ Cost is the amount of energy consumed .It also depends on number of nodes utilized, and packet loss. Energy consumption varies 

with the Euclidean distance .Larger the distance between the nodes more will be energy consumption or vice versa. In figure 2. 

Number of Data transfers is plotted against the cost. In the graph five data transfers are consider. It is observed that cost of 

proposed improved cost efficient AODV routing is very less as compare with conventional AODV. Cost in proposed AODV 

simulation touches the lowest level by reducing the distance and follows the shortest path of 1300 meters.  

 
¶ End-to-End Delay means the delay; a packet suffers between leaving the sender application and arriving at the receiver application. 

This metric represents average end-to-end delay and indicates how long it took for a packet to travel from the source to the 

application layer of the destination. It is measured in seconds. In figure.3 the Number of data transfers is plotted against the delay. It is 

observed from graph that Proposed AODV has reduced the End-to-End Delay as compare to the conventional method. 
 

¶ Packets Dropped: The dropped packet count is the number of data packets that are collided or crashed during the data transmission 

between source and destination.In figure.4. The Number of data transfers is plotted against Packet loss. It is observed from graph that 

Proposed AODV has low packet loss as compare with conventional AODV routing Protocol. 
 

¶ Normalized routing load is the number of routing packets ñtransmittedò per data packet ñdeliveredò at the destination. Each hop-

wise transmission of a routing packet is counted as one transmission. In figure.5 the Number of data transfers is plotted against 

Network Routing Load. It is observed from graph that Proposed AODV has negligible network routing load in all data transfers as 

compare to conventional AODV routing protocol. 

 

 
 CONCLUSION AND FUTURE WORK  
 

The performance metrics such as Cost, Delay, Packets Loss and Network Routing Load are evaluated against number of data transfers 

for both conventional AODV and improved cost efficient AODV protocol with number of mobile nodes of up to 60 using NS-2.35. It 

is observed even though if numbers of nodes are increased, still the improved cost efficient AODV protocol performs well and yields 

better throughput level with less delay and consumes less energy. Despite having high Network load the proposed AODV is able 

achieve less packets Drop when compared to conventional AODV protocol. In this simulation the proposed AODV protocol has best 

all-round performance. In future same work can be extended by introducing the security parameter to avoid wormhole attack 

.Secondly the performance comparison of AODV with other routing protocols can be also carried out to judge the performance of the 

work. 

 

Time(ms)  
 

      Figure 4 Comparison of Packet loss  

 

                   Figure 5 Comparison of NRL 

 Figure 5.1 Comparison of Cost for 60 Nodes 
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Abstractð The ability to identify the fruits based on Quality in the industry which is most important technology in the realization of 

automatic mangoes sorting machine in order to reduce work of human and time consuming. In this work the identification of defective 

and non-defective mangoes focused on the methods using MATLAB. First we use the X-ray images of mangoes, later using different 

method like segmentation, thresholding and thus we get related databases. Comparing several databases, we get a mango is defective 

or not. This paper represents analysis of good or bad mangoes with a very high accuracy successfully using image processing. 

.Keywordsð Quality, Spongy Tissue, Morphological Processing, fruit sorting, NRI Spectroscopy, X-Ray  Firmness, Astringency,  

Dilation, Erosion etc. 

 

INTRODUCTION  

Agriculture in India is one of the important economic sectors. India ranks first among worldôs mango producing countries accounting 

for about 50% of the world mango production. When any agricultural product are exported from India, quality of that product most 

important. Quality is denotes the degree of excellence. Fruit quality is related to both internal variables Flavor(Sweetness, Sourness, 

Astringency, Aroma), Texture( Firmness, Crispness, Juiciness ),Nutrition (Carbohydrates, Proteins, Vitamins, Functional property ), 

Defect( Internal cavity, Water core, Frost damage, Rotten) and external variables Size (weight, volume, dimension), Shape 

(diameter/depth ratio) ,Color (uniformity, intensity), Defect (bruise, stab, spot)[ 17] need to be sorted by different techniques. The 

consumer demand increasing for high-quality fruit has led to the development of optical, acoustic and mechanical sensors that 

determine this quality [3]. We are focusing on internal quality of the mango. There are many pests and disorders with which mango is 

damaged. In this paper, we find out the spongy tissue in a non-destructive manner. Spongy tissue is a ripening disorder, causes of the 

ST fetches low value in the market. Non-destructive techniques are MRI, NIR, CT, Ultrasonic and X-Ray method etc. In this paper-

Ray method has been developed to detect affected mangoes. Narendra V G & Hareesh K S in 2010 developed automatic sorting and 

quality evaluation of agricultural products by using computer vision system.  In 2013, R Renu and D V Chidanand developed internal 

quality classification of agriculture produce using Non-Destructive (X-Ray) Method. Generally, Manually sorting are less efficient, 

time consuming and costly. To overcome these problems, the most important technique is automatic mango sorting machine is 

developed by using MATLAB. 
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TYPES OF  SOURCES 
SR.N

O. 

TYPE INTERNAL 

PARAMETER  

EXTERNAL 

PARAMETER  

1. NIR/MRI Sugar content, Oil, 

Moisture content, water 

               - 

2. Machine Vision             -  

size, color, texture 

- 

3. LASER 

SPECTROSCOP

Y, Image 

analysis 

Firmness Shape, Size ,color 

4. X-ray/CT Firmness, tenderness. 

internal cavity and 

structure, ,ripeness 

 

PROPOSED METHODOLOGY  

The fig.1.shows proposed block diagram for automatic mango fruit sorting . 

 

Fig.1 Proposed model automated mango fruit sorting 
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HISTOGRAM AND THRESHOLD   
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Fig.2 Results of Histogram and Thresholding on Mango Fruit 

Overview of Morphological Processing ï 

A. Dilation- 

Let A be a set of pixels and let J be a structuring element. Let (ǲ)s be the reflection of J about its origin and followed by a shift by s. 

Dilation, written AṥJ, is the set of all shifts that satisfy the following: 

AṥJ = {s|(ǲ)sžA} 

Using Dilation we can repair breaks and intrusions. 

 

Fig.3 Results after Dilation 

B. Erosion 

Given sets A and B, writtenAŪB, is defined as: 

AŪB = {s|(B)s belongs to A} 

That the erosion of A by B is the set of all points s such that B, translated by z is contained in A  

 

 

Fig.4 Results after Erosion 

For getting the better results from morphological Processing over the input images we applied some operations respectively: 

1. Surface Illumination 

2. Increase the Image Contrast 

3. Threshold the Image 
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Fig.5  Results after all 3 Morphological Processing. 

 

 

 

 

Fig.6 Extracted features that is Spongy Tissue after Processing 
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Fig.7GUI of Proposed Methodology 

 

CONCLUSION 

Soft X-ray based imaging techniques are powerful tools for non destructive internal quality evaluation. In this paper, we are 

used different segmentation methods and morphological methods  the identification of good and bad mangoes based on quality in 

image processing using MATLAB is successfully done with 92% accuracy. 
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Abstractð LiDAR (Light Detection And Ranging) is a remote sensing technology used for a wide variety of applications and multi-

scale LiDAR image analysis is a promising tool for forestry and terrain related studies. The segmentation of forest area is possible 

from LiDAR images, which is very much useful in forest management. Due to some disadvantages of conventional segmentation 

schemes, the attentive vision method can be used for this purpose, which is based on our visual attention mechanism. In this, primitive 

feature map is generated as the initial step. Primitive feature map is created by applying a LoG (Laplacian of Gaussian) filter on the 

input image. Attentive vision method involves the detection of feature point. Then, a ring region and a disk region are defined on 

image with arbitrary radii and detected feature point as center for calculating some parameters like isotropic local contrast, height 

variance, mean value of pixels in disk region and the total number of points in the ring region. For object area recognition, a descriptor 

vector is formed to represent the current disk area centered at feature point. The difference between this vector and the reference 

vector is compared with a threshold vector to recognize whether the considered area is an object area. Forest area segmentation is 

completed by doing a region growing segmentation with the feature point as seed point. This method provides an effective 

segmentation of forest areas using attentive vision method to remote sensing image analysis. 

Keywordsð LiDAR images,  Feature point,  Attentive vision method,  Region growing, LoG,  Isotropic local contrast, Descriptor 

vector. 
 

INTRODUCTION  
 

Remote sensing is the process of collecting information related to objects without being in physical contact with them. In most of the 

remote sensing techniques, the process involves an interaction between incident radiation and targets. There are two main types of 

remote sensing: active remote sensing and passive remote sensing. Passive remote sensors detects radiations reflected or emitted by 

the objects whereas in activeremote sensing, the source emits energy to scan objects andsensor analyses the reflected or backscattered 

radiation fromthe target. Light Detection And Ranging (LiDAR) is an active remote sensing technique because they emit pulses of 

lightand detect the reflected light. This characteristic allows LiDAR data to be collected at night when the air is usually clearer andsky 

contains less air traffic than in daytime. LiDAR equipment is typically mounted in aircrafts to rapidly collect points overa large area. It 

is also placed in ground based stationary ormobile platforms. Collection of elevation data using LiDAR has several advantages such as 

high resolution and grounddetection in forested terrains over other techniques[2]. Remote sensing has been applied to forest ecosystem 

managementfor many years. The LiDAR technology has become popular in forestry during past decade. LiDAR can provide high 

resolution representation of objects. Very good resolution andavailable radiometric data make LiDAR a most acceptable tool for 

studying forests. LiDAR uses shorter wavelength ofelectromagnetic spectrum. It fires rapid pulses of light towardsa surface and 

analyzes each returned pulse. LiDAR allows the direct measurement of three-dimensional structures and theunderlying terrain. 

 

In forestry, LiDAR can be used to measure the three dimensional structure of a forest. LiDAR penetrates the tree canopy to return an 

accurate interpretation of ground surface. LiDAR technology provides horizontal and vertical information at high resolution and 

accuracy. The first return will begenerated from uppermost limit of canopy, followed by lessintense returns through the canopy, down 

to the underlyingterrain. Returns are classified based on whether it is fromground or aboveground source. Ground return can generate 

a detailed terrain of the interested area while aboveground returns such as canopy return can be filtered to provide foreststructure. 

LiDAR images in forest areas have some different featurescompared to images from other regions. First, the objects have irregular 

shape. Second, the presence of multiple objects of interest. Third, in dense forests tree-tops cannot be easily distinguished from each 

other. Fourth, estimation of digital terrain model (DTM) images is difficult in dense forest areas.In these conditions, image 

segmentation cannot be handled in a conventional manner. For object segmentation task, three common methods are used such as 

pixel-wise thresholding in which a height threshold is used to separate objects of interest,pixel classification method which considers 

pixels as a vector belongs to one of two classes-objects and background and thirdmethod is the extraction of object feature points. For 

object detection from LiDAR images in a computational manner, two major approaches have been widely used such as the direct 

processing of LiDAR data and segmentation of surfaces as point clouds and the second one is the object detection and segmentation 

on Digital Surface Model (DSM) images. 

Several methods of tree detection and forest segmentation based on airborne LiDAR data have been recently developed.A 

combination of surface reconstruction with watershed segmentation was applied to full waveform data to delineate trees[7]. Another 

example is the method of gray-scale morphology used to detect treetops in dense forest areas[8]. Fusion of LiDAR data and high 
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resolution aerial images isan effective way for the successful reconstruction of forestareas[9]. Forest area segmentation and individual 

tree detection are also possible in a GIS environment[10]. 2-D wavelet analysis is also useful in determining the position and height of 

individual trees [11]. Most of these methods are based ona single-scale analysis and object detection is implemented through time-

consuming and unstable prior segmentation of LiDAR images. So there is a need for developing a method for object detection from 

LiDAR images. The goal of this work is to develop a method for effective segmentation using feature point extraction method from 

LiDAR images and object detection using DSM images.The method is based on visual attention model of image 

segmentation[13],[14] which concentrates on salient regions inan image. Object detection is performed by locating the feature points 

and these feature points are used for final segmentation. Region growing segmentation with some modifications is usedhere for final 

segmentation. 

METHODOLOGY  

Forest area segmentation from LiDAR images is a promisingtool for the studies related to forestry. Fig. 1.shows the workflow of 

proposed method for detecting forest areas from LiDAR images. It consists of primitive feature computation, feature point 

detection,object area recognition and a region growing.  

 

 

 

 

 
 

 

 
The basic block diagram for the object segmentation of LiDAR images in forest areas is shown in Fig.1. LiDAR image of a forest area 

is given as the input image. Primitive feature iscomputed as the first step. It is calculated as the sum of square of Laplacian of 

Gaussian filtered image in which the filter is applied on a windowed section of input image. Using visual attention model, the feature 

points are detected on input image. These feature points are considered as the centers of object area. Object area can be recognized by 

a descriptor vector comparison. Finally region growing is performed to segment the entire object region. 

 

 

1.Primitive feature computation 

 
Primitive feature can be different characteristics of return pulses such as pulse intensity or width of return pulses in the case of 

multiple returns LiDAR data. Density of particular return pulse can also be used as a primitive feature since it characterizes the object 

Fig.1:Work flow for forest area segmentation 
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area to be detected. But in this case only a single component initial image is given as input. The value of primitive feature in point (i,j) 

is computed as 

                              g(i,j)= (1) 
 

where f(m,n) is the input image, Ak(i,j) is the local window centered at (i,j), Lk is the Laplacian operator and Gk is the Gaussian 

operator. Laplacian filters are derivative filters used to find areas of rapid change in images. Since derivative filters are sensitive to 

noise it is common to smooth the image before applying Laplacian. This is LoG filter. This preprocessing step will reduce the high 

frequency noise content present in the image prior to differentiation. Laplacian operator generally operates on a grayscale image and 

generates a grayscale image as output. A discrete convolution kernel which can approximate the second derivatives in the definition of 

Laplacian should be formed. 

 

Since convolution is an associative operation we have to first convolve the Gaussian filter with Laplacian mask at first and then 

convolve this with the input image. The 2-D Gaussian smoothing operator is a convolution operator that removes the details and 

noises present in the input images. Since Gaussian filter is a smoothing filter it reduces the range of scales over which intensity can 

change. Intensity change can be detected based on the assumption that wherever a change occur there will be a corresponding peak in 

the first directional derivative or a zero-crossing in the second directional derivative of intensity. To detect the direction of changes a 

second-order differential operator Laplacian is used. 

 

2. Feature point detection 

 

Feature detection is the process where an image is automatically examined to extract features that are unique to objects in the image. 

The process can be divided into three steps: 

¶ Detection: Identifies interesting points (feature point). Same feature should be always detected irregardless of viewpoint. 

¶ Description: Each feature point should have a unique description that does not depend on the features, scale and rotation. 

¶ Matching: Determines the objects contained in the input image and possibly the transformation of objects based on 

predetermined feature points. 

 

Speeded-Up Robust Feature (SURF) detector is used here to detect feature points. The technique to achieve scale invariance is to 

examine the image at different scales, scale space using Gaussian kernels. SURF divides scale space into levels and octaves. The 

octave is divided into uniformly spaced levels. 

 
 

 
 

 

Figure  2 shows three octaves with three levels. Then interest points are the points that are the extrema among 8 neighbors 

in the current level and its 2x9 neighbors in the below and above levels. This is a non-maximum suppression in a 3x3x3 

neighborhood. The neighborhood for the 3x3x3 non-maximum suppression used to detect features is highlighted in figure 

2. SURF uses a Hessian based detector to detect interest points. Determinant of Hessian matrix represents the local change 

around the area. 

Fig.2: Three octaves with 3 levels 
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L(X,ů) is the convolution of image with the second derivative of Gaussian. Since the convolution is very costly to calculate it is 

approximated and speeded-up with the use of integral images and approximated kernels. Integral image I(X) is an image where each 

point X=(x,y)
T 

stores the sum of all pixels in a rectangular area. 

(6) 
The SURF algorithm approximates the second order Gaussian kernels with box filters[15]. The use of integral images enables 

calculating the response in a rectangular area with arbitrary size using 4 look-ups as illustrated in Fig. 3. 

 

 

 
3. Object area recognition 

 

For object area recognition, a model-based approach[16] can be used. This model-based approach can be implemented with the help 

of Salient Disk Model(SDM)of high-contrast homogeneous regions. A Salient Image Disk is defined as a circular image fragment of a 

variable diameter, which is inscribed into a homogeneous region and has the local maximum of contrast-to-homogeneity ratio. A 

region is called high-contrast homogeneous if the ratio of the regional contrast to intensity variance inside the region is higher than a 

certain threshold. It involves the assumption of representing the object regions by homogeneous and high-contrast disk areas inscribed 

into the object regions. Then the feature points are set as the centers of the disk areas[17]. The structure of a Salient image disk is 

shown in Fig. 4. 

 

Two non-overlapping regions centered at point (i,j) are involved in the estimation of Salient Image Disk homogeneity and local 

contrast. Disk region S is a maximal-diameter disk centered at (i,j) with its diameter equal to „, and inscribed in the homogeneous 

region. The ring region Q„ has its outer diameter equal to ŭ+2ŭmin, where ŭmin is the minimal scale diameter. Ring region is introduced 

for contrast calculations. 

 

Fig. 3: Four memory look ups is sufficient to calculate the sum of an rectangular area with an 

integral image 
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The image area description for object area recognition involves the creation of a descriptor vector which represents the current disk 

area centered at feature point. Three descriptors are used for creating the descriptor vector: 

¶ Planar pose parameter 

¶ Area shape descriptor 

¶ Intensity parameter 

Planar pose parameters include two coordinates of the feature point, local scale and dominant direction and intensity parameters 

include mean value, root-mean-square deviation d(x,y) and local isotropic contrast c(x,y). Determination of local scale includes the 

selection of greatest by diameter disk centered at (x,y) and inscribed into the current homogeneous region. Local scale value is the 

diameter of inscribed disk. Area shape descriptors play a key role in image matching since they determine the local uniqueness of 

image fragments containing objects of interest. Shape descriptors  are some set of numbers that are produced to represent a shape 

feature. Usually the descriptors are in the form of a vector.  

 

Shape descriptors should meet the following requirements: 

¶ The descriptor should be possibly complete to represent the information content. 

¶ The descriptor vector should not be too long. 

 

The shape description method[18],[19] called radial shape pattern is based on salient disk model. The algorithm for radial shape 

pattern consists of two basic steps: 

¶ Determination of dominant direction 

¶ Estimation of L directional descriptor components 

Fig.4: Salient image disk of a homogeneous region 
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Fig. 5 shows the object area descriptors in which the feature point is set as the center of concentric regions. Shape description consists 

of determination of dominant direction and estimation of L directional descriptor components. Dominant direction can be determined 

as the maximum of attention operator on a circle with diameter ŭ(x,y) centered at (x,y). Second step involves the analysis of 

directional contrast in L directions lying on a circle of diameter ŭ(x,y)+ŭmin  centered at (x,y) where L is the total number of shape 

components and ŭmin is the diameter of minimum scale disk. 

4  Region growing 

Basic function of region growing is the partition of an image into non-overlapped regions. First it takes a seed and then merges pixels 

with similar property and then forms a region corresponds to each seed[20]. Output of region growing must satisfy the following 

constraints: 

¶  

¶ L is the number of regions. It means that sum of all regions should give the entire image. 

¶ Ri is connected region, i=1,2,3,...n, where n is the number of regions. Riž Rj=Null for all iÍj. 

¶ Mutual exclusion of region.  

Region growing consists of following steps: 

¶ Selection of initial seeds: Seeds should have some similar features with respect to their neighbors. There should be a seed for 

each region. No seeds should be connected to each other. 

¶ Growing formula based on stopping criterion: Growing formula decides the homogeneity between the seed and its neighbors. 

Stopping criteria should be sufficient to differentiate neighbor elements. 

There are mainly three goodness-of-seed conditions: the seed point has to be located inside a homogeneous image region, preference 

is given to the seed point locations whose area intensity has higher contrast with surrounding region and for a non-compact region the 

seed point has to be located at the center of its largest circular fragment inscribed into the region. Feature points are selected as seed 

points in this case to satisfy all the goodness-of-seed conditions[21]. 

In this methodology, a modified version of conventional region growing is used with three modifications to create a more effective 

segmentation of LiDAR images. First modification is to use an adaptive threshold in stopping criterion in which the threshold depends 

on the statistical characteristics of growing region. Second one is that region growing proceeds not on initial image but it is based on 

most relevant component of objects of interest. Third modification is that the growing process is limited by a circular area, whose 

diameter is comparable to local scale value. Since the threshold selection and region growing conditions depends on local scale value 

this region growing is also known as scale adaptive region growing. 

 

 

 

Figure 5:Determination of object area descriptors 
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RESULTS AND DISCUSSIONS 

The main aim of this work is to segment the forest area from LiDAR images. For this an input image and a reference image are 

needed. First the primitive feature is computed on two small sections of smoothed input image. Laplacian of Gaussian filtering is 

applied for this. Then feature point is located on the same images. For object area recognition, a descriptor vector should be created. 

Descriptor vector contains feature point coordinates, isotropic contrast and height variance. So for the calculation of these values, a 

concentric ring and disk region are created on smoothed section of input image. These steps are repeated on reference image also. 

Then recognition is performed by comparing the difference between descriptor vectors of input and reference images with a threshold 

vector. Region growing completes forest segmentation. The simulation of project is performed using MATLAB R2014b. 

The input images are downloaded from the website of open topography. The test site is located in Canada. LiDAR raw data were 

acquired with a LiDAR system having pulse frequency of100 KHz. The points were then converted to a raster of 0.5mper pixel 

resolution. Fig. 6 shows the input image and Fig.7 is the reference image. Then primitive feature map is created and feature point is 

detected using SURF algorithm. Corresponding figures are shown in Fig. 8 and Fig. 9 respectively. 

 

                                                                                                 
 
 
 
 
 

                                                                                                 
 

 

 

Then for creating the descriptor vector, a concentric disk region and a ring region are created on the input image and the parameters 

like isotropic contrast, height variance number of points in both disk and ring regions, etc. are calculated. Detected feature point is 

selected as the center of ring and disk and arbitrary radii are selected for both. The ring is setup with a larger diameter than disk. Same 

step is repeated on reference image also. The calculated values are summarized in Table 1. 

 

Fig. 6. Input image Fig. 7. Reference image 

Fig. 8. Primitive feature map 
Fig. 9. Windowed input image with detected feature point 

 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

84                                                                                                   www.ijergs.org   

 

 

 

Parameter Input Image REFERENCE IMAGE 

Feature point 

location 
[51.82,53.06] [31.52,24.77] 

No.of points in 

disk region 
657 674 

No.of points in 

ring region 
818 823 

Isotropic local 

contrast 
623.08 602.73 

Height variance 0.0087 1.8668 

 

 
This process is explained for windowed sections of input image. Finally a region growing algorithm is used with detected feature 

points as seed points for obtaining the segmented forest area from input image. The region growing is applied only for those areas 

which are recognized as object area through a descriptor vector comparison. The output image with detected forest area is shown in 

Fig. 10. 

 
 

 

 

 CONCLUSION 

LiDAR image analysis has numerous applications in forestry. It can be used to detect forest areas from LiDAR DSM images. For this 

a segmentation method based on attentive vision scheme is presented here. Compared to existing methods, the main difference is the 

computation of primitive feature as first step. This method is based on the visual attention model of image segmentation which helps 

to overcome the disadvantages of existing methods for forest segmentation. The object area recognition is based on the model based 

approach. Another important advantage is that the final segmentation is based on scale adaptive region growing in which both the 

threshold selection and stopping criterion are dependent on local scale value. It helps to eliminate the demerits of conventional region 

growing algorithm. This method also possess some characteristics. First, it is a model-based approach that can include both height 

Table 1:Calculated parameters of Input and Reference images 

 

Fig. 10. Segmented forest area 
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characteristics and shape features of objects to be detected. Second, it does not require the ground points and finally, it provides a fast 

processing of LiDAR images. 
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Abstractð Rectangular microstrip patch antenna is most widely used antenna in current scenario because of its low size, low weight 

and high efficiency. Here we have selected L slot structure for our design and loaded it in a patch which is designed at 1.92 GHz 

frequency. When it is energized through feed line it is observed that the proposed antenna is radiated in the frequency band 1.55 GHz 

to 2.11GHz which is suitable for digital communication system (DCS) and personal communication system (PCS). Fractional 

bandwidth of proposed antenna is 30.60%. The gain has been improved up to 3.23 dBi, directivity upto 3.67 and antenna efficiency is 

90.5%. The proposed slot loaded Microstrip antenna is fed by strip line feed. The proposed antenna is simulated by IE3D Zealand 

simulation software based on method of moments 

 

Keywordsð L-slot, Enhance Bandwidth, Microstrip Patch, Gain, Line Feed, VSWR, Resonate Frequency, Directivity, Efficiency 

INTRODUCTION  
Microstrip antenna is basically a printed board circuit over which power dividers, phasing circuits, matching networks and radiators 

are photo etched on one side of the board and other side of the board is metal ground plane, hence the antenna can be directly applied 

to metallic surface on an aircraft or missile. Microstrip patch antenna has many advantages such as low profile, light weight, small 

volume and compatibility with microwave integrated circuit (MIC) and monolithic microwave integrated circuit (MMIC) [1], but 

microstrip antenna has narrow bandwidth which is the major disadvantage of microstrip antenna. Generally, the impedance bandwidth 

of the traditional microstrip antenna is only a few percent (2% - 5%) [2]. Hence it is very important to develop a technique by which 

we can enhance the bandwidth of patch antenna. The proposed L- slot loaded patch antenna is shown in Figure 1 which is operates in 

the frequency band 1.55 GHz to 2.1 GHz and provides the enhance bandwidth of 30.60 %, this  frequency band is suitable for DCS 

and PCS applications. In the past decade many planar antenna had been designed to meet the requirement of mobile cellular 

communication systems. The most demanding these days are Global system for mobile communication system (GSM) ranging from 

890 MHz to 960 MHz, Digital communication systems (DCS) ranging from 1710 MHz to 1880 MHz, Personal Communication 

system (PCS) ranging from 1850 MHz to 1990 MHz and Universal Mobile telecommunication system (UMTS) ranging from 1920 

MHz to 2170 MHz [2]. The proposed antenna has been designed on glass epoxy substrate having dielectric constant (Ůr=4.4) [3]. 

Determination of an antenna size and its bandwidth are largely influenced by substrate material. By Increasing the dielectric constant 

we can reduce the antenna size but its bandwidth and efficiency are also reduces while by decreasing the dielectric constant we can  

increases the bandwidth but with an increment in antenna size. The design frequency of proposed L slot antenna is 1.92 GHz. 

 
 

ANTENNA DESIGN  
 

For designing a rectangular Microstrip patch antenna, the length and width are calculated as below: 

 

                                                                                w =                                                          (1) 

 

Where c is the velocity of light, Ůr is the dielectric constant of substrate,  is the antenna design frequency, w is the patch width, and 

the effective dielectric constant Ůreff is given as [4], [5] 

 

                                                                                                       (2)    
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at h = 1.6m,  

The extension length ȹL is calculated as [4], [5] 

 

                                                                                                               (3) 

 
By using the above mentioned equation we can find the value of actual length of the patch as [4], [5] 

 

                                                                                                                                    (4) 

 
The length and the width of the ground plane can be calculated a [4], [5]  

 
                                                                             ὒὫ = 6h+L                                                                       (5) 

 
                                                                             ὡὫ = 6h+ὡ                                                                    (6) 

 

 

ANTENNA DESIGN SPECIFICATIONS  

The design of proposed L-slot patch antenna is shown in figure 1. Glass epoxy substrate is used for designing the proposed antenna 

which has a dielectric constant 4.4 and the design frequency 1.92 GHz is taken. Antenna dimensions can be calculated by above given 

equations. The calculated patch length and width are 36.96 mm and 47.54 mm respectively. The ground plane length and width are 

calculated as 46.96 mm and 57.54 mm respectively. Height of the dielectric substrate is 1.6 mm and loss tangent tan ŭ is .0013. 

Microstrip line feed is used to radiate the antenna. IE3D simulation software is used to simulate the work 

Table I 

Antenna Design Specifications 

 

S.No. 

 

Parameters 

 

Value 

 

1. 

 

Design Frequency (fd) 

 

1.92GHz 

 

2. 

 

Dielectric Constant  (Ůr ) 

 

4.4 

 

3. 

 

Substrate Height (h) 

 

1.6 mm 

 

4. 

 

Feeding Technique 

 

Line feed 

 

5. 

 

VSWR 

 

1:5:1 

 

6. 

 

Patch  Width  (Wp) 

 

47.54 mm 

 

7. 

 

Patch length   (Lp) 

 

36.96 mm 

 

8. 

 

Ground Plane Width  (Wg) 

 

57.54 mm 
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9. 

 

Ground Plane Length  (Lg) 

 

46.96 mm 

 

ANTENNA DESIGN PROCEDURE 

All the required dimensions of the proposed antenna design should be calculated carefully by using above equations 1, 2, 3, 4, 5 and 6. 

Design frequency 1.92 GHz is taken. Design procedure of proposed antenna is very simple a L slot structure is introduced into a patch 

and it is investigated for different frequency ranges with different feed locations .Geometry of proposed antenna is shown in figure1. 

During the designing of proposed antenna on IE3D 9.0 version simulating software ground plane is starting from (X = 0, Y = 0) co-

ordinate at lower left corner and a patch is cut on ground plane  starting from (X = 10,Y = 5) co-ordinate at lower left corner of  length 

and width 36.96 mm and 47.54 mm respectively. The probe feed is placed at co-ordinate point (X=7.5, Y=0.8) with 50Ý impedance 

matched co-axial cable to achieve maximum bandwidth. 50Ý impedance matched co-axial cable is because at this impedance 

maximum power is transferred to the radiating element. 

GEOMETARY OF DESIGN ANTENNA  

 

Fig.1. Construction Geometry of Proposed Antenna 
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Fig.2. 3D View of Proposed Antenna 

 

SIMULATION AND RESULT DISCUSSION  

The design of proposed antenna is shown in above figure 1.The length and width of patch and slot is clearly mentioned in the figure 1. 

The probe feed is placed at (X = 7.5, Y = 0.8) on strip line. Moicrostrip antenna has narrow bandwidth which restricts its uses at 

abroad label. Hence in the present work bandwidth of rectangular microstrip antenna is improved by loading L-slot structure into the 

patch. Simulated output specifications of proposed antenna like Bandwidth, Return loss, VSWR, Gain, Efficiency, 2D & 3D Radiation  

patterns and Smith chart are obtain by IE3D 9.0 version Zeland simulating  software which is based on method of moments. All the 

graphical representation output of proposed antenna is shown in following given figure.  

 

The return loss of proposed antenna is around -21 dB and the antenna is resonate at 1.9 GHz as shown below in given figure 3. The 

frequency band of proposed antenna is 1.55 GHz to 2.11 GHz. The fractional bandwidth of proposed antenna is around 30.60%. 

 

Fig.3. Return loss v/s Frequency Graph of Proposed Antenna 

The VSWR of proposed antenna is between 1 and 2 as shown below in given figure 4 which shows that antenna is efficiently radiates. 
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Fig.4. VSWR v/s Frequency Graph of Proposed Antenna 

The gain of proposed antenna is 3.23 dB at resonate frequency 1.9 GHz as shown below in given figure 5 

 

Fig.5. Gain v/s Frequency Graph of Proposed Antenna 

 
The directivity of proposed antenna is 3.67 at resonate frequency 1.9 GHz as shown below in given figure 6. 
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Fig.6. Directivity v/s frequency Graph of Proposed Antenna 

 

The efficiency of proposed antenna is 90.5% at resonate frequency 1.9 GHz as shown below in given figure 7 

 

Fig.7. Efficiency v/s Frequency Graph of Proposed Antenna 

2D pattern of the proposed antenna shows that antenna has bidirectional radiation pattern as shown below in given figure 8. 
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Fig.8. 2D Pattern Of proposed antenna 

 

Fig.9. 3D Radiation pattern of proposed antenna 
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Fig.10. 3D Open Radiation pattern of proposed antenna 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

95                                                                                                   www.ijergs.org   

 

Fig.11. Smith chart of proposed antenna 

CONCLUSION 

 
All the characteristics of proposed L slot loaded rectangular microstrip antenna are studied. Usually in the most of the cases, the 

impedance bandwidth of the conventional microstrip antenna is only a few percent (2% -5%) [2]. The resultant graph between return 

loss and frequency regarding proposed antenna shown in figure 3 gives the enhanced fractional bandwidth upto 30.60%.The designing 

work of the proposed antenna is done on glass epoxy substrate to achieve maximum radiation efficiency about 90.5 %, directivity 3.67 

and gain 3.23 dB .Obtained band of frequency is suitable for DCS and PCS application. 
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Abstractð Nanobiotechnology refers to the unique fusion of two emerging technologies, biotechnology and nanotechnology with 

the tremendous potential of characterizing biological processes at the nanoscale levels.  Nanomolecular diagnostics encompasses 

various molecular biological techniques that integrate nanotechnological concepts to make the diagnosis accurate and expedited.  

Unlike conventional molecular diagnostics, which require bulky instrumentations, high sample volume and extended analysis, 

nanodiagnostics enable simultaneous real time evaluation of various disease markers with exalted accuracy and sensitivity. 

Eventhough some of the nanodiagnostics are currently at the initial stage of evolution, while others are at testing phases, the current 

diverse applications of nanodiagnostics apparently evince its prodigious potential in molecular diagnosis. Hence this review presents 

an insight into the recent progresses in the field of nanomolecular diagnosis. The applications described here strongly suggest that 

nanodiagnostics continue to make tremendous strides and wide ranging impact in the scope of molecular diagnosis and lay the 

foundation for the establishment of novel therapeutic strategies for deadly diseases.   

Keywordsð Nanobiotechnology, Nanomolecular diagnostics, Molecular imaging, Nanoparticles, Nanosensors, Nanoarrays, Cancer 

research, Nanopores, Personalized medicine 

INTRODUCTION  

Nanotechnology, at its simplest refers to engineering functional systems at the nanoscale, which is about 1 to 100 nanometers. It 

pertains to the projected ability to fabricate items from the bottom up, using contemporary techniques at the nanoscale level to hatch 

complete, high performance articles. On the other hand, biotechnology refers to technology based on biology, which harnesses cellular 

and biomolecular processes to develop services and products that help to enrich our lives and the health of our planet. 

Nanobiotechnology or bionanotechnology refers to the unique fusion of two major fields; biotechnology and nanotechnology. The 

nanotechnical approach to biology is being considered pivotal as it offers unprecedented possibilities in studying and modulating 

biological processes on a molecular and atomic scale [1]. Nanotechnology, may, thus open up innovative ideas in virtually all sorts of 

disciplines spanning from medicine, food and agriculture to environmental, cosmetics and chemical industry. Nano-optics, novel 

nanoscale materials, nanosensors, nanocosmetics, nanocomposites, nanofoods and nanomedicines are just a few examples from this 

revolutionary field.  

Nanotechnology enacts an imperative role in clinical medicine and its potential applications include disease diagnosis, molecular 

imaging, 3D nanostructured scaffolds and target-specific drug delivery [2]. In medicine, nanotechnology revolutionizes current 

treatments and facilitates target-specific drug delivery. Further, it introduces innovative concepts including novel tools into 

regenerative medicine to rejuvenate impaired tissues. In disease diagnosis, this technology helps to revolutionize many of the existing 

diagnostic tools and procedures to be more personalized, efficient, faster and cheaper. Taken together, the present scenario of 

nanotechnology apparently evinces its immense potential across a wide range of disciplines. Therefore, the current review explores the 

distinct nanotechnological applications in the realm of molecular diagnosis.  

MOLECULAR DIAGNOSTIC S AT A GLANCE  

Molecular diagnosis, the emerging segment of clinical testing today, refers to the identification of abnormal mutations in DNA and 

RNA samples in order to diagnose and monitor diseases. It comprised of various molecular biological techniques (Molecular 

diagnostics) used to spot the defective genes and characterize the molecular bases of diseases. It also bolsters to interpret the genetic 

interactions including protein-protein, protein-DNA and their contribution in genetic abnormalities. Further, It also aids to understand 

expression patterns of protein-coding genes in different types of cells. Hence, molecular diagnostics play an instrumental role in 

disease prevention and treatment.  Molecular diagnostics effectively translate novel findings and innovative technologies into 

pragmatic clinical assessments and propound the potential for advancing from diagnostics to prognostics. For instance, cancers, the 

leading causes of morbidity and mortality worldwide, a significant increment in recovery rate would be possible only if the novel 

molecular mechanisms that drive the pathophysiology of cancer could be explored which will establish the fundament for cutting-edge 

cancer therapeutics [3]. 
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Molecular diagnostics are currently used in the following areas, which entail infectious disease molecular testing, molecular oncology 

testing, inherited diseases molecular testing, identity testing (DNA fingerprinting), histocompatibility testing and pharmacogenetics 

testing.  

NANOTECHNOLOGY IN MO LECULAR DIAGNOSTICS:  NANOMOLECULAR DIAGNO STICS   

Nanomolecular diagnostics, also termed as ñNanodiagnosticsò refers to the inclusion of nanotechnological concepts in molecular 

diagnostics. Owing to the nanoscale nature of surface receptors, membrane pores and other vital constituents of cells, the anatomy and 

functions of these constituents could be explored with the aid of nanoscale probes [4]. The ultimate mission of any diagnostic regimen 

involves non-invasiveness, primitive and precise diagnosis with greater sensitiveness and cost effectiveness. Nanotechnology protracts 

the frontiers of molecular diagnostics to the nanoscale, which enable simultaneous real-time detection of a wide spectrum of diseases 

with exalted accuracy and greater cost-effectiveness [5]. For instance, nanoparticles immobilized on amorphous or nanocrystalline 

materials provoke greater functionality and bioavailability [6]. Molecular imaging strategies such as Infrared (IR) or Magnetic 

Resonance Imaging (MRI) are the promising approaches for early and explicit prediction of diseases. The resolution and sensitivity of 

imaging techniques are greatly enhanced with the aid of nanoparticles, quantum dot and nanocrystals. For instance, superparamagnetic 

iron oxide nanoparticles (SPION) with phosphorothioate-modified oligo DNA sequences (PS-ODNs) complementary to c-fos mRNA 

(SPION-cfos) was employed in magnetic resonance imaging (MRI) to diagnose neurodegenerative diseases [6-8]. Further, 

functionalized nanoparticles have gained much attention recently owing to their potential in detecting complementary functional 

groups present on cell outer layers, which are characteristics of deadly diseases such as cancer [6]. Taken together, nanodiagnostics act 

as vital means for establishing new therapeutic approaches for various deleterious diseases. 

 

   

Fig. 1. Salient features of nanomolecular diagnostics, which make them superior to conventional molecular diagnostics. 

 

NANOPARTICLES FOR MO LECULAR DIAGNOSTICS  

The unique nanoscale characteristics of nanoparticles make them a promising nanoplatforms for molecular diagnostics.  They are used 

as molecular imaging probes where the nanoparticles are functionalized with a typical targeting agent that could recognize cell surface 

biomarkers. Nanoparticles based probes bind with the healthy tissues and thus lifting the contrast between malignant and healthy 

tissues. This feature is of great value for diagnosing malignancies via magnetic resonance imaging. Nanoparticles that are currently 

used for molecular diagnosis include gold nanoparticles, magnetic nanoparticles, and quantum dots (QD).  
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GOLD NANOPARTICLES  

Gold nanoparticles typically comprised of a metal core with quasi-continuous electronic conduction bands [9]. Gold nanoparticles are 

facile to make and are non-cytotoxic, surpassingly biocompatible with lesser nonspecific binding. These salient characteristics offer 

the possibility to use them as attractive nanomaterial for molecular diagnosis purpose. Electrons present in the conduction band bum 

around the metal core and are excited by light results in plasmonic responses [9]. The surface plasmon resonance of gold nanoparticles 

has diverse application and has drawn tremendous attention in recent years.  

Gold nanoparticles are employed for sample labeling in transmission electron microscopy. Owing to their enduring electron absorbing 

properties, gold nanoparticles provide enhanced contrast as compared to conventional contrast agents and thus, act as a stain for 

samples with low contrast, such as tissue specimens. For instance conjugation of gold nanoparticles with antibodies provoke enhanced 

spatial resolution and specificity and are considered crucial in the labeling procedure [10]. Meanwhile, the exceptional optical features 

of the gold nanoparticles including robust absorption, scattering and in particular plasmon resonance make them amicable to use in a 

broad-spectrum of imaging techniques including Fluorescence Reflectance Imaging (FRI) systems and Optical Coherence 

Tomography (OCT). Also, in Photoacoustic imaging (PAI), an emergent hybrid biomedical imaging modality, gold nanoparticles are 

employed as contrast agents for functional, structural and molecular imaging [11-13].  

A central theme of any molecular diagnostic procedure especially for molecular imaging, involves the use of radiolabelled tracers. The 

added value of gold nanoparticles is that they can be radiolabelled by neutron activation, thus enabling greater sensitivity in detection 

process, and are well accepted as x-ray contrast agents [14]. The optical properties of gold nanoparticles could alter upon conjugation 

with certain compounds, facilitating the accurate sensing and quantification of wide-spectrum of analytes.  Upon aggregation, the 

absorption spectra of gold nanoparticles alter remarkably and this salient feature is of most beneficial in detecting DNA strand with 

single-base mismatch [10]. In Surface-Enhanced Raman Spectroscopy (SERS), gold nanoparticles are conjugated with specific-

antibodies to detect pathogenic microbes [15]. This approach potentially obviates PCR and fluorescent tags used in the detection 

procedures.  

Fluorophores tagged to nucleic acidïgold nanoparticle conjugates hold pledge in the area of biological sensing. This novel approach is 

considered quiet significant as the inclusion of fluorophores provides the complementary effect. One of the greatest advancements in 

this realm was the introduction of nanoflare constructs, which enable specific and real time detection of intracellular molecules such as 

mRNAs, microRNAs and other tumor markers present in blood [16, 17]. 

 

QUANTUM DOTS  

Quantum Dots (QDs) are nanocrystals of semiconducting materials with peculiar optical and electrical characteristics. The unique 

advantages of QDs include tunable sizes and composition, broad adsorption and emission profile across a wide spectral range and 

greater sensitivity with strong photostability as compared to the classical organic dyes [18]. QDs have found applications in in vitro 

real time imaging of single cell migration, labeling of biomolecules in fixed cells and tissue parts, biosensors and in vivo imaging of 

cells and organs [19].  Enhanced photostability and exalted brightness of QDs are other striking features, which are of highly 

beneficial for live animal targeting and imaging. Further, recent researches have proven that QDs exhibit extremely higher two-photon 

cross sections of up to 50,000 GM and hence, considered as potential contrast agents in imaging applications. [20].  

Fluorescent dyes are virtually applied in a wide spectrum of imaging applications in order to visualize cells, cell organelles and 

molecules. However, the photobleaching natures of those dyes limit their applications. QDs are applied as fluorescent tags in various 

immunoassays in place of fluorescent dyes [21, 22].  For instance in immunoassays for detection of Salmonella Typhi, a potent 

foodborne pathogen, quantum dots act as fluorescent tags [23]. Moreover, the ability of QDs to detect viruses even at trace amounts 

makes them an excellent nanomaterial in the detection of infectious microbes [24].  

Another category of QD known as Bioconjugated QDs also attracted much attention in the recent years. Conjugations of QDs with 

biomolecules for instance, antibodies or peptides maximize their specificity and sensitivity and hence bioconjugated QDs are of great 

use in targeting cancer biomarkers. In QD-based multiplexed molecular imaging, several tumor biomarkers are simultaneously stained 

which reveals the tempo-spatial pattern among molecules. This feature is rather significant as it could help to delineate the molecular 
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mechanism behind cancer invasion and analyze tumor microenvironment [25, 26]. This holds the pledge in understanding the tumor 

invasion mechanism and paves the way for improved personalized treatments.  

 

MAGNETIC NANOPARTICL ES  

Magnetic nanoparticles are spherical nanocrystals of 10-20 nm of size, which are lured to a high magnetic flux density. In general, 

these particles comprised of magnetic components such as iron, nickel, cobalt and their chemical mixture. As for magnetic 

nanoparticles, itôs unique magnetic resonance behaviors is a big advantage to use as contrast agents in Magnetic Resonance 

Angiogrpahy (MRA) and Molecular Resonance Imaging (MRI) [27]. For instance, superparamagnetic iron oxide particles (SPIO) act 

as potential MR contrasts in diagnosing hepatic metastases owing to its rapid hepatic uptake [28, 29].  Also, in Diffusion Weighted 

MRI (DW-MRI), SPIO has tremendous potential in diagnosing nodal metastases and prostate cancer [30].  Iron-oxide or iron-cored 

nanoshells have been employed to diagnose colorectal cancers [31].  Macrophages play crucial roles in atherosclerotic plaque 

developments and SPIOs of great use in tracking macrophage activities and therefore lay foundation for establishing novel therapeutic 

strategies against atherosclerosis. In addition, SPIOs role in demonstrating stem cell activities in host organs such as brain yield novel 

opportunities in the field of regenerative medicine [32].   

Diagnostic magnetic resonance (DMR) technology that uses magnetic nanoparticles as sensors holds considerable promise to identify 

targets such as DNA/mRNA, enzymes, proteins and peptides, drugs and microbes [33-35]. This technology is more robust and highly 

sensitive enabling multiplexed analysis using microliter samples.  

 

NANOARRAYS 

Microarrays remain as novel platform for high-throughput diagnosis of biomolecules such as multiplexed DNA and proteins. 

However, microarrays require relatively large sample volumes, prolonged incubation time and bulky instrumentation. Also, microarray 

analysis typically requires robust amplification and labeling, which make the analysis quite laborious and expensive. Nanoarrays are 

the miniaturization of microarrays and comprised of an array of molecules scattered in micron or sub-micron spatial range. Biological 

samples such as protein, DNA, RNA and whole viruses as well as nonbiological samples such as solutions, colloids, and particle 

suspension could serve as spots of nanoarray. The advantages of Nanoarrays over classic microarrays are manifold.  Nanoarrays take 

only 1/10000 of the surface area utilized by a classic microarray system and over 1500 nanoarray spots could be embedded in the 

space required for a single microarray spot [36]. For instance, one nanoarray system imprints biological and nonbiological sensors 

onto silicon chips with ultra-micro spot sizes ranging from 1 to 20 mm and in the nanometer range to 250 nm. This distinctive 

advantage translate to economized reagent costs, expedited analysis and potentially greater specificity and sensitivity [37].  

Nanoarrays are employed for biomolecular analysis in personal healthcare. These arrays exhibit higher sensitivity and selectivity and 

hence are potent in detecting pathogens even at trace quantities [38]. They are applied in bioaffinity tests for identifying DNA/RNA 

targets, proteins and receptor-ligand bindings. They are of great use in attaching diverse chemical and biological moieties, 

biomolecular materials and specific molecular segments such as single-stranded DNA for hybdridization [39-44]. IL-6 is considered as 

a crucial bioprognostic marker in prostate cancer and nanoarrays constructed on amine-reactive surface using antibodies against IL-6 

and PSA were potentially beneficial in capturing their cognate antigen with greater specificity and sensitivity (10 pg/ml). In addition to 

serum PSA, nanoarrays are found equally efficient in detecting cellular PSA [45].  

Biochips such as protein or antibody arrays seem to be a reliable approach for detecting disease markers at smaller quantities, which is 

of most helpful for early and accurate diagnosis of diseases, examining disease progression and scanning drug responses.  Thus, this 

approach fosters to understand the functional and molecular characterization of diseases [46, 47]. Further, the excellence of nanoarrays 

in depicting tumor subtypes help to establish new and effective treatment strategies to treat tumors of different stage and nature [48-

56].  

The ultimate aim of molecular diagnostics involves single cell analysis. Nanoarrays are potentially useful to differentiate healthy cells 

from diseased cells at a single-cell resolution scale. Such ultra-high sensitivity aids to detect minor differences among cell types or 

debilitated effects of therapeutics, which might not be feasible with classical biochemical techniques. Thus, nanoarrays are potentially 
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beneficial in analyzing cell mixtures. Another great advantage of nanoarrays lies in its ability to detect targeted species by measuring 

atomic vibrational frequency, without labeling. This sort of label-free detection is considered highly beneficial so that biological 

activity of the target molecule remains intact for subsequent analysis.    

NANOCHIPS : NANOBIOT ECHNOLOGY ON A CHIP  

The classical analysis of DNA sequencing is performed by hybridization or by probing with the complementary strands of known 

sequence. However, the major demerits of these techniques are non-specific hybridization of DNA. Thus, there is a need to construct a 

system that can eliminate non-specific DNA bindings. Nanogenôs nanotechnology-based chips promise here superior alternatives to 

conventional DNA sequencing strategies. The chips are integrated with electronic current and DNA probes are separated on the basis 

of charge and size, to appropriate locations on the chip. The DNA probes hybridize with the cognate DNA present in the sample and 

the fluorescence emitted by hybridized DNA is detected and transmitted to an onboard computer by means of platinum wiring, 

installed in the chip. The salient feature of this device is that the test sites are electronically governable through an onboard computer.  

Also, the chip facilitates the simultaneous placement of multiple probes at distinct locations according to the sequence of interest, 

which makes the diagnosis process expedited and easier.  

 

MICRO -ELECTROMECHANICAL SY STEMS (MEMS)  

Microfluidic and microcantilever devices are micro-electromechanical (MEM) systems fabricated using nanotechnology for in vitro 

diagnostics.  

 

MICROFLUIDICS (LAB -ON-A CHIP)  

Microfluidics represent an another contemporary technologies involve manipulating and controlling fluids and particles such as 

protein, DNA, cells, viruses, etc. at micrometer and sub micrometer dimensions based on the particleôs electro kinetic properties 

including size, density, charge, light scattering and antigenic properties. These chips are easy to use, as the entire procedure of DNA 

analysis is integrated into a single chip comprised of a glass and silicon substrate. The chip contains micro fabricated fluidic chambers, 

heating systems, temperature sensors and fluorescence monitors to examine DNA specimens of nanolitre size [57]. The potential 

applications of microfluidics involve monitoring allergic response. To monitor this, cells are cultivated in the chamber of a chip and 

the fluorescence tagged dyes released upon allergic stimulation were detected by virtue of photomultiplier tube (PMT) connected with 

microscope [58].  

Recently it was demonstrated that microfluidic systems could be fabricated to analyze the composition of cells, however, the samples 

analyzed need to have fluidity [59]. One of the most promising applications of microfluidic devices is in point-of-care diagnosis, for 

instance, in detecting bacterial infections in the mouth [60]. Microfluidic based techniques are cost efficient, fast, highly sensitive and 

require minimal sample volume. Inclusion of materials such as poly dimethylsiloxane in microfluidic techniques implies additional 

advantages, as these materials are of biocompatible and provoke less endotoxin contamination and complement activation [61-63]. 

These devices were shown to have potential in capturing substantial amount of cancer cells from cell mixture. Early and accurate 

detection of PSA (Prostate Specific Antigen) is of great significance to distinguish prostate cancer from other benign prostatic states. 

The lack of specificity of the serum marker PSA is a solemn concern since its elevated level could be linked to several abnormalities. 

Microfluidic chips offer possible solution to overcome the drawbacks. Further, they are also playing vital part in monitoring allergic 

responses [63, 64].  

MICROCANTILEVERS  

Micro cantilevers sensors function through measuring variations in cantilever bending or vibration spectrum. These sensors are known 

to have numerous merits such as minimal sample requirement, immense sensitivity, low cost, precise testing procedure and rapid 

response. In this sense, they turned out to be great use to detect disease markers, blood glucose level and chemical and biological 

warfare agents. Their potential use as biological sensor has been recently demonstrated by Arun Majumdar and co-workers in the 

diagnosis of prostate cancer [65]. In this approach, PSA specific anitbodies were coated on microcantileverôs surface. The cantileverôs 
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bending due to antigen-antibody interaction was detected optically using a photo detector. The microcantileverôs extra sensitiveness in 

detecting PSA even at lower concentrations holds the key to future diagnostic applications.  

In an other approach, blood glucose concentration was measured through immobilizing the enzyme so called glucose oxidase on 

microcantileverôs surface [66]. Due to microcantileverôs efficiency in surface stress measurements, they are useful in detecting low-

density lipoprotein (LDL) and oxidized LDL (oxLDL). This is of great significance as oxLDL is correlated to cholesterol deposition in 

aorta, a pivotal step in coronary heart disease.   

Single nucleotide polymorphisms (SNPs) are key areas of interest in genomics research. Several genetic abnormalities such as Tay 

Sachs syndrome, b- Thalassemia and Alzheimerôs disease are evoked by single base mutation.  Hence, detecting SNPs is of most 

helpful for early diagnosis of such abnormalities and Microcantilevers are of great benefit to capture DNA targets and detects point 

mutations.   

Nanocantilevers:  Nanocantilevers are the next generation tools in the evolution of cantilevers. Harold Craighead and co-workers 

demonstrated the practicability of employing 90 nm thick, silicon nitride nanocantilevers to distinguish DNA strand of 1578 base 

pairs. These nanocantilevers potentially eliminate the amplification step as it could accurately detect 0.23 attograms    (1 attogram = 

10
-18

 gram) of molecules [67]. Thus, these nanodevices have great impact to make molecular diagnosis procedures simplified.  

 

NANOPORES 

A nanopore is a nano-scale aperture found in membranes, which permits DNA molecules to penetrate through. This nanoaperture 

could be of biological (protein pores in lipid bilayers), solid state (fabricated in artificial membranes, such as graphene) or hybrid  

(pore-forming protein fabricated in artificial membranes) type. Nanopores serve as single-molecule analytical devices and the 

operating principle of this nanopore technique corresponds to that of a Coulter counter [68]. The nanopore is made in the membrane 

bifurcating the electrochemical chambers containing conductive electrolyte. Under the influence of an applied electric field, the 

charged molecules are galvanized through the aperture. The resultant changes in ionic current provoke details on the structural features 

and dynamic movements of the molecules.  Nanopore analysis is of great use as it could help to analyze charged polymers such as 

single and double stranded DNA and RNA at sub nanometer resolution and eliminating the necessity of amplification, chemical 

modification, surface adsorption and probe hybridization Church et al., first demonstrated the real potential of nanopore analysis in the 

process of DNA sequencing [69].  

Biological nanopores, as naturally occurring nanopores, are of great use in single-molecule DNA analysis due to their abundant nature 

with remarkable heterogeneity in terms of size and composition. For instance, Ŭ-haemolysin, a heptameric transmembrane nanopore 

has been extensively employed in DNA sequencing. This nanopore comprises 3.6 nm diameter vestibule coupled to transmembrane ɓ-

barrel of ~5 nm long and ~2.6 nm wide.  Owing to the nature of the pore size, Ŭ-haemolysin only permits the translocation of single-

stranded DNA (ssDNA). Translocation of ssDNA and ssRNA molecules through Ŭ-haemolysin was first reported by Kasianowicz et al 

[70]. Further
 
native Ŭ-haemolysin has been employed to differentiate between RNA homopolymers made of adenylic and cytidylic 

acid [71] and ssDNA of deoxyadenylic acid and deoxycytidylic acid [72].  

MspA (Mycobacterium smegmatis porin A) is another well-studied octameric channel pore which contains a single constriction of ~ 

0.6 nm long and ~1.2 nm wide. It can distinguish trinucleotide sets of AAA, GGG, TTT and CCC at greater efficiency [73].  Similarly, 

the bacteriophage Phi29 DNA-packaging nanomotor (dodecamer) serves as a channel for the transit of DNA double-strands. The 

channel size of phi29 connector not only permits the translocation of ssDNA and dsDNA but it also allows small peptides and 

proteins. Owing to its bigger size, channel modifications such as insertion of chemical groups could be easily achieved which in turn 

enhances the efficiency of sensing and diagnosis process.  

Solid-state nanopores possess outstanding characteristics such as well-confined geometries, sound mechanical stability, perfect 

sensitivity and exceptional compatibility with other analytical techniques and serve as a versatile alternative to biological nanopores 

[74-76]. They hold great promise for DNA sequencing and bar coding, characterizing protein interactions and detecting molecular 

transport such as individual DNA/RNA molecules and ions [77-80]. Recently, Graphene, a two-dimensional layer of carbon atoms, 

becomes an exceptional choice for single molecule detection and DNA sequencing processes by virtue of its remarkable mechanical, 

optical, electrical, magnetic and thermal characteristics [81]. Of all features, its sub-nm thickness is quite attractive as the thickness 
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corresponds to spaces among nucleotides of single-stranded DNA. This standout characteristic makes graphene nanopore an excellent 

tool for nucleic acid analysis and DNA sequencing. 

DNA hypermethylation serves as a valuable biomarker in diseases such as cancer, lupus and muscular dystrophy. Synthetic nanopores 

have tremendous potential in detecting abnormal DNA methylation [82]. Given the crucial role of single nucleotide polymorphisms 

(SNPs) in causing phenotypic differences among individuals, it seems apparent that SNPs play significant part in tumor progression. 

Owing to its DNA sensing ability, nanopores might be able to distinguish the SNPs and thereby facilitate early diagnosis of 

malignancies. Asides, nanopore analysis has also been used to analyze RNA/Antibiotic complexes at single molecular level suggesting 

its potential in diagnosing RNA-mediated diseases [78]. 

 

CONCLUSION AND FUTURE PERSPECTIVES 

Nanomolecular diagnostics have the potential to conquer many of the challenges associated with conventional molecular diagnostics, 

in spite of its intrinsic features such as facile procedures, miniaturized devices, expedited and high-throughput screening processes. 

Since the field of nanomolecular diagnosis is presently burgeoning expediously, this review presented an overview of some enticing 

progresses. Nanomolecular diagnostics have incredible potential to analyze single cells with high sensitivity.  This notable proficiency 

of nanomolecular diagnostics opens completely new perspectives for cancer detection. Nanoparticles, quantum dot and nanoclusters 

enhance the resolution and sensitivity of imaging techniques by acting as contrast agents. Q-dots offer the possibility to detect low 

abundance antigens. Cystic Fibrosis Transmembrane Conductance Regulator (CFTR) is a crucial mediator of cystic fibrosiss (CF) and 

quantum dots labeled anti CFTR antibodies are employed in AFM to detect and quantify CFTR.  

Other promising candidates in this field are microfluidic chips, which are of immense use in isolating and manipulating living cells 

and diagnose inflammatory processes at early stage. Furthermore, biochip with an anisotropic nanofluidic sieving structure serves as 

an appropriate tool to isolate and categorize biological molecules such as DNAs or peptides. Modification of biochip surfaces using 

nanotechnological methods makes them more effective in RNA analysis at the single-cell level. Antibody arrays offer an attractive tool 

for characterizing cancer subtypes and thus, establishing molecular basis of diseases.   

Nanosensors have emerged as a versatile alternative to conventional biosensors. Cantilever based sensors can be employed for the 

effective measurement of various disease markers such as myoglobin, glucose and lipoproteins. Silicone nanowire sensors show 

potential in the rapid and effective detection of influenza A virus. The use of nanopores in the detection of cancer biomarkers is of 

paramount significance as it facilitates early diagnosis, staging, advancement and most significantly chemotherapeutic drug response.  

The applications described here suggest that nanodiagnostics have been stepping closer to the goal of accurate diagnosis of various 

life-threatening diseases in the early stages. Without doubt nanodiagnostics will make tremendous strides and wide ranging impact in 

the field of molecular diagnosis and lay the groundwork for the establishment of novel therapeutics and personalized medicine (PM) 

for various diseases. 
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Abstract--Nowadays IDS have become a necessary component for protecting interconnection of computer resources and network 

environment very effectively. Denial-of-service (DoS) is an attack that attacks on public web servers have been recently become a 

tedious problem in computer society. A denial of service (DoS) attack is a malicious attempt to compromise a server or a network 

resource unavailable to legitimate users, usually by temporarily interrupting or blocking the services of a requested normal host in the 

Internet. An intrusion detection system (IDS) was used for detecting malicious traffic, blocking and reporting to the authorized person 

to take necessary action. So far, many different approaches like encryption techniques, firewall, and access control have been followed 

in to increase the detection accuracy of DoS attacks. But still it is not sufficient capacity to protect our computer resources very much 

effectively. so, In this paper, we are focusing on developing new hybrid based IDS model based on genetic algorithm (GA) and 

support vector machine(SVM) for DoS attack Detection. In the proposed Hybrid IDS model, attacks are identified by training the 

SVMclassifiers after extracting features from PMU 2014 datasets using geneticalgorithm. SVM classifier deals with large volume of 

data, make it easy to detect suspicious behaviors, causing speed training and testing process.Genetic-SVM  based on wrapper feature 

selection which is superior then  filter based feature selection. The proposed work was  implemented in Mat lab7.2. The result shows 

that the proposed hybrid ids has high detection accuracy (99.5%) and fewer false alarms compared to the existing available models. 

 

KeywordsðIntrusion Detection System (IDS),Denial of Service (DoS), GA-SVM 

 

 

 

 

I. INTRODUCTION 

An intrusion detection system (IDSs) is the process of identifying, blocking and responding unauthorized activity to the system 

administrator to take necessary action. Based on the data collection mechanism IDS can be classified in to three types (i) HIDS, 

(ii)NIDS,(iii)Hybrid IDS. HIDS resides on a particular host and looks for the indications of attacks on that host system. NIDS is 

located on a separate system and monitor the network traffic for finding attacks based on rule set. Hybrid IDS perform both the 

functionality of Network based and Host based intrusion detection system. Based on the attack detection techniques IDS can be 

classified into (i)Anomaly Detection, (ii) misuse Detection.  In anomaly based detection, captured network traffic data is used to 

differentiate attack traffic data compared with predefine normal pattern.  

On the other hand, misuse detection system, also called as signature based IDS, uses patterns of well known attacks to match with 

captured traffic to find out attack pattern easily A lot of computational intelligence approaches have been proposed by the researchers 

for example artificial neural network, fuzzy sets, evolutionary computation, expert system approach, rule based approach, artificial 

immune systems etc [2].The existing  datasets KDDCUP99 include the Neptune, smurf, Pod and Teardrop are the types of DoS 

attacks. The DoS attacks is a emerging attacks for creates threat to business and Internet service providers around the world. 

Computational mechanism is needed to encounter this type attacks and extend the support provided to environment security that 

increase the hopeful of the users to do Internet based business. so, IDS is the more power full tool to detect the various types of DoS 

attacks with higher detection accuracy, reducing false alarms. The working of IDS shown in fig.1.IDS continuously captured the 

network activity and gives the report to the system administrator. Finally the alarm report will be generated. The both function of 

monitor system and security administrator response to the intrusion. 

http://www.ijergs.org/
mailto:naveena1310@gmail.com
mailto:pradeep_nv2004@yahoo.co.in


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

108                                                                                                   www.ijergs.org   

 
fig 1.Working of IDS 

 

IDS is tested with large amount of dataset that the aim is slow training, testing process and low detection rate. So, feature 

extraction is the challenging task in developing IDS [8].Generally, the implementation of IDS consists of three phases such as data 

preprocessing, features extraction and classifier.  The tasks that are carried out in preprocessing phases are (i) identifies the attributes 

and their value (ii) Convert categorical to numerical data (iii) Data normalization  and (iv) compute redundancy check and handle 

about null value. Feature extraction process is a preprocessing step when constructing IDS, used to reduce the dimensionality of the 

dataset by removing irrelevant, redundant features and improving the prediction accuracy of the classifier using selected features from 

the dataset. Classifier module finds the conditions of the traffics are either legitimate or malicious attack. Classifier is faced with a 

problem when it has to generate rules with many attributes or features.  

Obviously, the time required to generate rules is proportional to the number of features. In addition, irrelevant and redundant 

features can reduce both the predictive accuracy and comprehensibility of the induced rule and degrade the classifier speed. Thus, 

selecting the most relevant features is necessary, this strategy is implemented to simplify the rules and reduce its computational time 

while retaining the quality of classifier, as it represents the original features set. Support Vector Machines are known as maximum-

margin classifiers since they find the optimal hyper plane between two classes, defined by a number of support vectors. The feature of 

the technique is mainly due to the introduction of calculation of pattern weight that allows us to prevent the effects of outliers by 

permitting a certain amount of misclassification errors. Although this technique was able to provide only linear classification and also 

handle non-linear problems. The Objective function is used to implicitly map the data points into a higher-dimensional feature space. 

The rest of this paper is organized as follows. In section II discusses the related works about existing algorithm to detect dos attack, In 

section III Illustrates the proposed genetic-SVM abased IDS model. Section IV describes the implementation and performance of the 

proposed algorithm using PMU dataset. In the last section, deals with conclusion and future work.  

II. EXISTING METHOD 

In order to detect the SYN flood attacks, There are many methods and frameworks. A few of them are given in this section. The 

authors detected the SYN flooding attacks at leaf routers  which connect end hosts to the Internet, that utilizes the normalized 

difference between the number of SYNs packets and the number of FIN (RST) packets in a time interval. The router recognizes that 

some attacking traffic is mixed into the current traffic, . If the rate of SYNs packets is much higher than that of FIN (RST) packets by 

a non-parametric cumulative sum algorithm. Similar works have been presented, where the fast and effective method was proposed for 

detecting SYN flood attacks. Moreover, a linear prediction analysis was proposed for DoS SYN flood attack detection. This 

mechanism makes use of the exponential back off property of TCP used during timeouts. it is shown that this approach is able to 
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detect an attack within short delays, By modelling the difference of SYN and SYN&ACK packets. Again this method is used at leaf 

routers to detect the attack without the need of maintaining any state. 

 However, considering the fact that the sources of attack can be distributed in different networks, there is a lack of analysis for the 

traffic near the sources and also the detection of the source of SYN flooding attack in TCP based low intensity attacks is missing. 

Moreover, a quite similar approach has been used , which also considers a non-parametric cumulative sum algorithm; then  apply it to 

measure the number of SYN packets, and by using an exponential weighted moving average for obtaining a recent estimate of the 

mean rate after the change of SYN packets. Three counters algorithms for SYN flooding defence attacks was proposed and included 

detection and mitigation. The detection scheme utilizes the inherent TCP valid SYNïFIN pairs behaviour, which is capable of 

detecting various SYN flooding attacks with high accuracy and short response time. The mitigation scheme works in high reliable 

manner for victim to detect the SYN packets of SYN flooding attack. Although the given schemes are stateless and required low 

computation overhead, making itself immune to SYN flooding attacks, and the attackers may retransmit every SYN packet more than 

one time to destroy the mitigation function.  

The authors have built a standard model generated by observations from the characteristic between the SYN packet and the 

SYN+ACK response packet from the server. The author have  proposed a method to detect the flooding agents by considering all the 

possible kinds of IP spoofing, which is based on the SYN/SYN-ACK protocol pair with the consideration of packet header 

information. The Counting Bloom Filter is used to classify all the incoming SYN-ACK packets to the sub network into two streams, 

and a nonparametric cumulative sum algorithm is applied to make the detection decision by the two normalized differences, with one 

difference between the number of SYN packets, the number of the first SYN-ACK packets, another difference between the number of 

the first SYN-ACK packets and the number of the retransmission SYN-ACK. There are also some other related studies such as SYN 

cookies, SYN filtering mechanisms , SYN cache, SYN proxy (firewall), SYN kill and D-SAT .The ESDM is a simple but effective 

method to detect SYN flooding attacks at the early stage. The ESDM achieves shorter detection time and small storage space. 

However, these exiting methods or defence mechanisms which oppose to the SYN flooding attack are effective only at the later stages, 

when attacking signatures are obvious. 

II. PROPOSED GENETIC-SVM BASED IDS 

The architecture of the proposed GA-SVM model is shown in Fig.1. The architecture contains two phases (i) Training phase (ii) 

Testing phase. In training phase, KDDCUP 99 dataset undergoes data pre-processing and the pre-processed data is then fed to the 

feature selection block where feature selection is done using genetic algorithm. The selected features are then given as input to the 

classifier where DoS attack patterns are classified using PSO. The other stage is the testing stage where the captured traffic is pre 

processed as in training phase and the identified patterns are matched with the stored DoS patterns in database thereby taking a 

decision. If any new patterns were found during the analysis of traffic behaviour and if it was found against the legitimate traffic, the 

new pattern will be captured and updated in the database. The implementation of Genetic-SVM based IDS has three phases which 

includes 3.1. Preprocessing, 3.2Feature Selection and 3.3. Classifier. 

A. Data Preprocessing  

Data Preprocessing is an important step in the machine learning computing that eliminates out of range values, impossible data 

combinations, missing values etc. Generally data preprocessing includes learning, normalization, transformation, feature extraction 

and selection. The output of the data preprocessing is the final training set that extracts knowledge for the testing phase. The following 

steps are involved in data preprocessing. 

¶ Identifying features and its related values.  

¶ Converting original feature data value in to numerical data value.  

¶ Applying data normalization based on min-max normalization.  

¶ Performing similarity checks and removing null values.  
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Fig. 2. Architecture of Genetic-SVM based IDS 

B. Feature selection based on Genetic algorithm  

Accuracy of the classifier depends on the selection of optimum feature subset. Feature selection method is mainly used for 

selecting the subset of features from the original data set. Two feature selection methods namely filter method and wrapper method 

were already proposed. Filter method is mainly based on the general characteristics of data features without involving machine 

language. These features are ranked based on certain criteria, where features with highest rank values are selected as optimal. The 

main advantages of filter method are low computational cost without involving any machine language algorithm for feature selection. 

Frequently used filter method is the information gain method. Wrapper method is mainly used for feature subset selection from the 

data set based on objective function and analysis of the performance of feature subset.  In this paper, Genetic Algorithm (GA) is used 

to select optimal feature subset from the dataset. GA reduces the PMU features from 41 attributes to 6 attributes those are related to 

the characteristics of DoS attack thereby reducing 85% of the space of features. The six attributes that are considered by the GA are 

1.Protocol, 2.src_bytes, 3.dst_bytes, 4.count (No of connections to the 

sameDest),5.srv_count,6.same_srvrate,7.Diff_srvrate,8.logged_in,9.diff_host_same_src_portrate,10.service. 

The existing KDDCUP'99 dataset contains huge number of redundant records. 10% of the full dataset contains two types of DoS 

attacks (Smurf and Neptune). These two types constitute over 71% of the testing dataset which completely affects the evaluation of 

IDS. The steps involved in GA where features are selected from the dataset are presented below in Alg.1.  

1) Initialize pre-processed data as population.  

2) Calculate objective function based on derived rules for DoS attack for each individual pre processed data.  

3) Select individual solution.  

4) Perform mating of pair of individuals.  

5) Perform mutation operation.  

6) Calculate objective function for newly created population.  

7) If (6) is satisfied, stop the operation.  

8) If (6) is not satisfied, repeat step 3.  

9) Return the best features from PMU dataset that reflects the properties of DoS attacks.  

Alg.1. Genetic Algorithm based feature selection. 

 

 

 

C.SVM  classifier   

GA generates a set of enhanced population of chromosomes, i.e. a group of individuals with different chromosomes. Each 

individual chromosome consists of ten different parameters namely protocol_type, service, src_bytes, dst_bytes, count, srv_count, 

Ssrv_rate, Dssrv_rate, logged in, Dst_host_same src port rate. The pattern weight of the individual chromosome should be determined 

properly by using the training dataset to include as many solutions as possible. Calculate the fitness value of each individual in the 
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initial population using       Eq. (2) and rank them according to their fitness value. In Eqn.2, X indicates the training dataset and Y 

indicates the enhanced chromosome subset. 

  

Equ  2 

 To calculate the fitness value of an individual or a chromosome, the training record is compared with each gene of the chromosome in 

the normal population. So each and every record generates different pattern value for different feature values. Similarly training record 

is compared with each gene of the chromosome in the attack population. So each and every record generates different pattern value for 

different feature values. Finally we will calculate support vector values for normal pattern and attack pattern with the help of pattern 

weight for normal and attack population. Now, we will get two SVM values i.e 1 and 0. F>=1 indicates normal record and F<1 

indicates attack record. SVM classifies our dataset based on newly generated hyper plane values. Now each and every testing record is 

compared with each and every gene of the normal and attack population. This will generate a pattern weight {0, 1, 2, 3, 4, 5} based on 

which we will identify whether our testing record belongs to normal or attack model. 

 Rule set for Dos Attacks: 

 

                               Normal Rule set 

 

 

protocol=tcp,sourceIp=172.20.62.33,DestIp=172.20.62.255,178>src_byte<322,10>Dst_byte<224,SYNcount=1or2,Ack=1or2,FIN_c

ount=1or2,RSTbit=0,Outofseqpacket=0,0>dst_,host_same_src_port_rate<1,Src_ data_packet=55. 

Neptune Rule Set 
 

protocol=tcp,sourceIp=172.20.62.33,DestIp=172.20.62.255, src_byte= 0, Dst_byte=0, SYN bit=3 to 

160,ACK=0,FIN=0,RSTbit=0,Outseqpacket=0,0>dst_host_same_src_port_rate<1,Src_data_packet=0.)  

  Smurf Rule Set  
 

protocol = UDP, source Ip=172.20.62.33 ,Dest Ip=172.20.62.25,  src_byte= 221120,Dst_byte=0,SYN 

bit=238to512,ACK=0,FINcount=0,RST bit=0,Out seq packet=0,0<dst_,host_same_src_port_rate<2,Src data packet=560. 

IV. SIMULATION RESULT AND DISCUSSIONS 

The simulation of the proposed IDS model was implemented in MAT Lab 7.1 environment. Using PMU Dataset 2014, 

feature selection has been done using genetic search filter method. Genetic search has reduced the dimensionality of the feature from 

113 to 12. Genetic search has reduced 89% of the features.2000000 lakhs records are used for testing.These records mainly focused on 

TCP,UDP traffic around 100% records belongs to DoS attack traffic.So, it is necessary for training the machine language for DoS 

attack. if done, that will increase the detection accuracy and reducing false alarm rate. Only 0.5%, 0.5% and 0.5% of Normal, Smurf 

and Neptune attack instances has been misclassified respectively.  

 

Hybrid based IDS(GA-SVM) is evaluated based on how correctly intrusion is predicted. Given event is compared with 

predefined knowledge of IDS and it produces four types of outcomes.  

         -True Positive. 

         -True Negative. 

         -False Negative. 

         -False Positive. 
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Detection rate=TP/(TP+TN)*100. 

 

 

TABLE I.  GA-SVM EXPERIMENTRESULTS 

 

Test 

Data 

 

 

 

Trainig 

Data 

Test 

data 

Detection 

accuracy(%) 

  Enhanced 

GA-SVM 

(Anomaly 

and Misuse 

Detection) 

Normal 8671  5460  100  

Smurf 40018  20456  99.5 

Neptune 152065  62345  99.5  

 

 

V. CONCLUSION 

In this thesis, new hybrid based computational techniques were proposed for extracting the attacking patterns available in the 

datasets. The result shows that enhanced GA reducing false alarm rate incorporates with SVM. In this model irrelevant and redundant 

features are not recognized that brings down the processing speed of evaluating the known patterns. An efficient features selection 

model eliminates dimension of data, reduce redundancy and ambiguity caused by none important attributes. Hence, the performances 

of the proposed hybrid models are better than existing models.The proposed methods performs the classification task and extract the 

recovered knowledge using GA-SVM.These systems are highly reliable, adequate interpretability and compare with several well 

known algorithms such as SVM,snort based hybrid system, Teacher Learning based Optimization IDS, Group Teacher Learning based 

Optimization IDS and  Fuzzy logic IDS. The experiment results emphasized that the proposed hybrid models are suitable technique 

and produced better accuracy compared to the existing model. In future work, the octopus activities will be studied, use as a detection 

technique to find the patterns of the attacks and evaluate the performance with existing IDS. 
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Abstractð To achieve óVision Zero Collisionô objective in smart vehicle, radar based ADAS (Automatic Driving Assistant System 

are being developed worldwide. Motivated by the above requirement toward public safety driving, this paper aims at modeling such 

radar for vehicular friendship. This paper is now catering for development and modeling of radar having two ADAS modes of 

operation namely i) ADAS1 with mode 1 having capability of collision avoidance by detecting the multiple target present on the road 

with the help of switched transmit beam like Minimum Variance Distortionless Response (MVDR).  

For todayôs vehicular driver assistance, this digital beam forming based adaptive tracking system is highly efficient and approaching 

towards cost effective commercial utilization. 

 
 

Index Termsð ADAS (Automatic Driving Assistant System), MVDR (Minimum Variance Distortionless Response). 

 

 

INTRODUCTION  

As smart RADAR continues to spread throughout the Intelligent Transport System (ITS) industry globally, it is essentially needed to 

find comforts for the drivers where they could be relaxed during a long drive through the transport highways. To support the driver by 

means of Automatic Cruise Control after a successful tracking is achieved by the switched beam technology (i.e., MVDR based target 

detection), a large scale efforts have been executed throughout the world in building the ñsmart carò. The minimum variance 

distortionless response (MVDR) beamformer and its associated adaptive algorithm, the generalized sidelobe canceller (GSC), are 

probably the most widely studied and used beamforming algorithms, and are basis to some commercially available arrays. Assuming 

the direction of arrival (DOA) of the desired signal is known, the MVDR beamformer estimates the desired signal while minimizing 

the variance of the noise component of the formed estimate. In practice, however, the DOA of the desired signal is not known exactly, 

which significantly degrades the performance of the MVDR beamformer. A lot of research has been done into a class of algorithms 

known as robust MVDR. As a general rule, these algorithms work by extending the region where the source can be located. 

Nevertheless, even assuming perfect sound source localization (SSL), the fact that the sensors may have distinct, directional responses 

adds yet another level of uncertainty that the MVDR beamformer  is not able to handle well. Commercial arrays solve this by using a 

linear array of antenna elements, all pointing at the same direction, and therefore with similar directional gain.[4] 

In this paper, the Basics of Beamforming has been illustrated under Section-II. The Linear Array Design part has been discussed in 

Section-III. Mathematical algorithm of ñDirection of Arrival Estimationò has been given under Section-IV. The Section-V deals with 

how the multiple beam formations have been executed to achieve Switched Beam technique. The details of Minimum Variance 

Distortionless Response (MVDR) based Beamformer have been pointed out in Section-VI. The MUSIC Algorithm as a special 

technique for Direction of Arrival Estimation is discussed under Section-VII. The working simulation model and its Block Diagram 

has been illustrated in Section-VIII. The final outcomes of the model have been framed under Section-IX. The Conclusion of the 

designed MVDR based Phased Array Radar Beamformer has been highlighted under Section-X. 

BASICS OF BEAM -FORMING  

      Beamforming is an advanced signal processing technique which, when employed along with an array of transmitters or receivers  

will  be  capable  of  controlling  the  'directionality  of'  or  'sensitivity  to'  a  particular  radiation  pattern.  This method creates the 

radiation pattern of the antenna array by adding the phases of the signals in the desired direction and by nullifying the pattern in the 

unwanted direction.  The inter element phase usually adjusts the amplitudes to optimize the received signal. A standard tool for 

analyzing the performance of a beamformer as shown in Fig.1. In Fig. 1 the outputs of the individual sensors are linearly combined 

after being scaled with the corresponding weights optimizing the antenna array to have maximum gain in the direction of desired 

Multiple Vehicles Detection using MVDR based Phased Array 

Radar Beamformer 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

115                                                                                                   www.ijergs.org   

signal and nulls in the direction of interferers. For beamformer the output at any time n , y(n) is given by a linear combination of the 

data at M antennas, with x(n) being the input vector and w(n) being the weight vector.[1][8] 

 

Fig. 1: Beamforming 

 

éé. (1) 

Weight vector W (n) can be define as: 

 

ééé (2) 

And 

ééé. (3) 

For any algorithm that avoids matrix inverse operation and uses the instantaneous gradient vector   for weight vector up 

gradation the weight vector at time n + 1can be written as: 

ééé. (4) 

Where µ is the step size parameter, which controls the speed of convergence and it lies between 0 and 1. Very small values  of  µ leads  

to  the  slow  convergence  and  good approximation  of  the  cost  function;  on  the  contrary  the  large values of µmay lead to a 

faster convergence but the stability around a minimum value may be lost.[8] 

 

ééé. (5) 

An exact calculation of instantaneous gradient vector   is not possible as prior information of covariance matrix R and cross-

correlation vector p is needed. So an instantaneous estimate of gradient vector . 

 

ééé (6) 

 

ééé (7) 
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ééé.. (8) 

By putting values from (6, 7, and 8) in (4) the weight vector is found to be 

W(n+1)  

 

 

 

The desired signal can be define by three equations below: 

 

 

 

 

 

 

L INEAR ARRAY DESIGN 

To electronically scan a radiation pattern in a given direction, it is essential to have an array of elements arranged in a specific 

configuration. Although linear arrays lack the ability to scan in 3-D space, the planar array scan the main beam in y direction of ɗ 

(elevation) and ű (azimuth). Following the design of the individual rectangular patch antenna, a linear array of eight micro strip 

patches with inter element spacing of ɚ/2 (half wavelength), where space in cm is based on the resonance frequency.[6] 

     The reasons for choosing inter element spacing of ɚ/2 are as follows: To combat fading, the inter element spacing of at least  ɚ/2 is 

necessary so that the signals received from different antenna elements are (almost) independent  in a rich scattering  environment  

(more  precisely,  in  a  uniform  scattering  environment).  In such cases, the antenna arrays provide performance improvement 

through spatial diversity.  However, to avoid grating lobes (multiple maxima), the inter element spacing should not exceed one 

wavelength. However, to avoid aliasing and causing of nulls to be misplaced, the inter element spacing should be less or equal to ɚ/2 

(the Nyquist rate). Thus, to satisfy all three conditions, the inter element spacing of ɚ/2 (half wavelength) is chosen. 

     The  total  amplitude  radiation  patterns  of  the 16-element  linear  array  based  on  the  cavity  model  are  represented, neglecting 

coupling, by the product of the element pattern (static pattern) and the array factor (dynamic pattern). 

 

DIRECTION OF ARRIVAL ESTIMATION  

The objective of this part is to find the direction of the desired user is and t the interference in order to steer the main beam towards 

the desired user and null along the interference. We have used a linear array here. Assuming this array to be equispaced and lay out 

along with the z-axis and the array factor is: 

R  
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  is the complex currents that are fed to array element and  is the reference current. Total number of elements are 2N+1 and d is 

the inter element spacing of the array. To estimate the direction of arrival of a signal  that impinges on the  array  elements,  suppose  a  

source  lies  at  a  distance  that  is  much  greater  than  the  separation  between  the  array elements. The induced currents in the array 

elements will be same, but with a successive phase the difference given by 

 

 

q is angle of direction of arrival of signal with the axis of array as shown in Fig. 2. 

 

Fig. 2: Linear Array 

 

Without loss of generality, assuming the azimuth of all incident signals on antenna array are 

 , that is, all signals are from the same plane, the elevation angle of ith incident signal is  

 . The coordinate vector of the mth antenna in space is: 

 

 

Then, the signal steer vector on array elements can be expressed as Equation steering [13] 

 

 

 

METHOD 

This paper presents a single target and radar with 16-element antenna array. Assume that there are d desired signal sources and i 

interference sources simultaneously transmitting on same frequency channel, initially the antenna receives signals from different 

sources (user ) and each element of antenna have incident wave at the same time each user have angle. Next the weight (w) will get 

many values (amplitude, phase). The w selects the beiger value to steer beam (desired) for the user by using the following received 

signal equation. [5] 
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Where  are array steering vector denoting the amplitude gain and the phase shift of the signal at the i-th antenna relative operator. 

s (t)  is signal. The beamformer system output can be written as: 

 

Then the null-steering beam-forming problem can be formulated as: 

 

1. Estimation DOAs by using algorithm:  

There  are  a  set  of  methods,  which  are  used  to  estimate  DOA  such  as  the  Multiple  Signal  Classification  (MUSIC) method is 

the first of the high-resolution algorithms for correcting the underlying data model of narrow band signals in additive  noise.  The  next  

algorithm  is  Minimum  Norm-Method  (MNM)  and  ESPRIT  using  to  find  DOAs.  An expression for the power spectrum is given 

by, 

 

P(  

=  

Where: R array correlation matrix. 

The estimated DOAs are to be classified for this type of validation process which separate out desired signal from  

Interferences are carried out. After the validation process if, it is found that there is only single desired user and others  

are interferences then the null steering mode is invoked. If it is found that there is more than one desired user then multi-beam-forming 

mode is invoked. The optimization of two vectors comprises of two techniques  

 

ü MVDR/ CAPON 

ü LCMV 

M INIMUM  VARIANCE DISTORTIONL ESS RESPONSE (MVDR)  BEAMFORMER  

This is the case in which the signal is nonrandom but unknown. In the initial discussion, we consider the case of single plane-wave 

signal. [2] 

The frequency-domain snapshot consists of signal plus noise, 

 

ééé.. (1) 
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Fig. 3 Matrix processor 

The signal vector can be written as 

 

ééé.. (2) 

Where,  is the frequency domain snapshot of the source signal and v(cj:ks) is the array manifold vector for a plane wave with 

wave number ks. The noise snapshot, N (u>) is a zero-mean random vector with spectral matrix, 

 

éééé.. (3) 

Later we will add the assumption  that is a zero-mean circular complex Gaussian random vector. 

 

We process  with a matrix operation  as shown in Figure 3. The dimension of   is 1xN. 

The first criterion of interest is called the distortionless criterion. It is required that, in the absence of noise, 

 

ééé.. (4) 

For any . Under this constraint, we wish to minimize the variance of  in the presence of noise. Thus, we write 

 

ééé (5) 

and minimize  

The constraint of no distortion implies 

 

ééé. (6) 

The mean square of the output noise is, 

 

ééé.. (7) 

We want to minimize  subject to the constraint in (6) 

This second criterion is called the minimum variance unbiased estimate criterion. Here we require that  be the minimum variance 

unbiased estimate of . This implies [2] 

 

E[Y( )] éé (8) 
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Thus, using (5) and (8), 

 

 

 

For any . This equality implies 

 

 

which is identical to the constraint in (6). 

 

MUSIC  ALGORITHM  

While several algorithms for AOA estimation are available using the measurements  or   (e.g. MUSIC [4]), our goal is to obtain 

general design guidelines for the antennas used at the radar receiver. Analysis in this section adopts the Fisher information (F) [5], [6] 

to evaluate the accuracy of a generic AOA estimation algorithm in relation to some important design parameters. The value F 

measures the amount of information that a signal carries about an unknown parameter. In the case discussed, the signals are the  

values, while the parameter to estimate is ɗ. The Fisher information is [7] 

 

, ééé.. (1) 

Where  is the probability density function (pdf) that describes the measurements . Assuming independent and 

identically distributed (i.i.d) noise components  with Gaussian distribution , it is possible to demonstrate that the total 

amount of Fisher information available from a system with  antennas is 

                   

             éééé. (2) 

Where C denote the set of the Nr(Nr ī1)/2 distinct antenna pairs {i, j} 

 

ü AOA Estimation Bound 

The Fisher information F(ɗ) expresses the theoretical limit achievable when estimating ɗ. If T is an unbiased estimator for ɗ, the 

inverse of F(ɗ) bounds the minimum variance of the estimation error 

 

ééé (3) 
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The inequality, known as the Cram´ er-Rao Bound (CRB) [2], is a limit that applies to any estimator that uses measurements Sij to 

compute ɗ. The Fisher information and the CRB depend on the gains Gi of the antennas used in the system. To obtain general design 

guidelines, we model the gain of a generic patch antenna using a cardioid shaped function with exponent m Ó 1, and maximum gain 

Gmax [7] 

 

ééé. (4) 

 

 

As shown in Fig. 2a, larger values of the exponent m correspond to more directive antennas. Substituting (4) into (2), we obtain an 

analytical expression for the CRB 

éé.. (5) 

 

Where , and ȹ = 360Ǔ/Nr. Figure 2b shows the CRB for a system with  faces and m= 2. Note the different 

values of the CRB for different ɗ values. The minimum error is achieved for angles ɗ= 0Ǔand 180Ǔ, while larger estimation error are to 

be expected for angles close to ɗ=Ñ90Ǔ. The error can be understood by observing the function that describes the gain difference 

between two equispaced faces (see Fig. 2c). The function (ɗ)ī(ɗ) changes abruptly for angles close to 0Ǔand180Ǔ: small 

variations of the angle determine large variation in the gainsô difference. Since the Fisher information depends on the derivative of  

(ɗ)ī (ɗ), this condition corresponds to a lower estimation error for ɗ. On the other hand, the estimation error increases for angles 

close Ñ90Ǔ, where (ɗ)ī (ɗ) has a less steep slope. 

BLOCK DIAGRAM  

 

Fig. 4 Block Diagram to generate Switched Beam 

The above block diagram includes:  

ü LFM  waveform generator which will generate Linear Frequency Modulation.   

ü Radar_Tx_DBS_2D (Digital Beam Synthesis) this model is used to synthesize the main lobe along the direction determined by 

theta and phi. 

ü Math Lang  (Math Language Model) model uses Math Language equations to process input data and produce output data. 
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ü Radar_MultiCH_Tx  this model is the behaviour simulation model of multi-channel transmitter. Itôs a timed model which is 

used to represent analog/RF circuit digital implementation that involves the notion of time in its behaviour. 

ü Radar_Tx_Synthesis this model is used to synthesis the electric wave from plane array to far field observation point. Both 

rectangle array of equally spaced elements and user defined phase shift are supported. xi is the ith input signal, y(t) is the output 

signal, Ai is the phase to be shifted for the ith array element, N is the number of input signals. 

 
ü Radar_TargetEcho this model is to generate the echo of the moving target under the Cartesian and Spherical coordinate. The 

typical RCS values of kinds of targets are given by the parameter. The user defined RCS values is support too. 

ü Radar_PhaseShift this model is used to add phase shift from the far electric field observation point to digital array antenna. 

Both rectangle array of equally spaced elements and user defined phase shift are supported. X(t) is the input signal, yi(t) is the ith 

output signal, Ai is the ith phase to be shifted, then 

 
ü Radar_MultiCH_Rx  this model is the behaviour simulation model of multi-channel receiver from RF to baseband. The model 

input is a timed input which is used to represent analog/RF circuit digital implementation that involves the notion of time in its 

behaviour. 

ü Radar_Tx_DBS_Measurement this model is used to calculate the radiation pattern of the transmitter rectangle array antenna. 

Theta or phi is linear swept to calculate the corresponding square of voltages to show the radiation pattern with theta or phi. 

 
 

Description:- 

This block diagram shows how the switched beam is generated and target is being detected. A LFM waveform generator is used which 

is given to as an input to Radar_DBS_Tx which will synthesize the main lobe along the direction of theta parameter is set as number 

of element used sixteen and width between antenna is 0.5, this block diagram have used three Tx_DBS having three different theta 

values to generate a switched beam which is shown in (4.2 result) Fig. 3. A Mathlang block is used where addition of the three 

Tx_DBS is processed and the output is given to the Radar_MultiCH_Tx which is processing the input from baseband to RF used a 79 

GHz carrier frequency, the RF output is passed through Radar_Tx_DBS_Mesurement where q is linearly swept to calculate the 

corresponding square of voltages to show the radiation pattern with q by adding a sink to the output of Radar_Tx_DBS_Mesurement. 

The RF output from the Radar_MultiCH_Tx is passed through two Radar_TargetEcho where the RCS type is set to automobile, again 

a mathlang block is used to adding the two output data from each Radar_TargetEcho. Then it is again processed through 

Radar_MultiCH_Rx which does the down conversion of incoming RF signals, the output is passed through an Mathlang block where 

the processing is done with the help of the program. After digital signal processing, the detection of two targets is achieved where the 

nearer target is situated at 100 M and farther target is positioned at 200 M as shown in Fig.6. 

RESULTS 

 

 

Fig. 5 Switch Beam is generated 

 

 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

123                                                                                                   www.ijergs.org   

 

Fig. 6 Target is being Detected 

 

 

Fig. 7 Output of Pulse Compression 

CONCLUSION  

The paper includes the latest technology on vehicular radar having Target detection mode. Radar is with MULTI-BEAM AND 

MULTI -RANGE categories.  On road situation the vehicular radar is able to detect multiple targets with broad antenna beam which is 

simulated using the concept of switching beams of Antenna array (i.e., MVDR based target detection). Multiple beams are formed at 

the radar transmitter using multiple DBF functions which are added together and further passed to the Uniform Rectangular Array 

(URA) through up-conversion blocks. Two Road vehicles are simulated at the channels and received signals are passed through 

MVDR processing for vehicles detection and both the vehicles are successfully detected. 

Further this may be upgraded with a Target Tracking mode. 
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ABSTRACT- It is observed that approximately 50% of the heat input is converted into work in an IC engine particularly in diesel 

engine . About an equal amount of heat is carried away by cooling system and the remaining heat is lost in exhaust and friction. The 

main objective of this project is to study the performance of the diesel engine by changing the cylinder wall i.e sleeve material. About 

2500°F temperature is produced while combustion process in internal combustion engine with diesel as fuel. In this combustion 

process approximately 35% of heat is lost through the cylinder walls; heat transfer in excess to the coolant will also reduce the engine 

performance. The scope of this project is to select proper material for the cylinder liners, so that the heat loss through liner wall in IC 

engine can be reduced. To achieve this low thermal conductivity materials with required mechanical properties is considered and 

compared. 

 

Keywords: Wet liners, liner material, Inconel 713 C, grey cast iron,  combustion, mechanical properties,CFD 

 

INTRODUCTION  

 
 Nowadays the main scope of the automotive industry is to optimize, the engine design, in order to meet the 

reduction in heat loss and at the same time to maintain the engine performance at high levels. To this scope, computer simulation 

engine models are extensively used to investigate how each engine parameter affects engine performance and efficiency. As computer 

power increases, the role of Computational Fluid Dynamic (CFD) models is becoming more and more significant, using detailed sub-

models for the various processes and finer grids together with high quality dynamic mesh techniques.  

 

 In Internal Combustion engine, heat transfer from the working gas to the cooling system of a conventional Diesel engine 

accounts for up to 30% of the fuel energy. About 50% of this energy is lost through the piston and 30% through the head. In general, 

the combustion chamber of an internal combustion engine is formed by cylinder wall, head and piston, where the temperature 

distributions are different for each surface. Typically, the temperature of each surface is assumed to be a constant, where this is not 

consistent with the actual situation occurring on the surface of the combustion chamber. A cylinder liner or also known as sleeve is a 

cylindrical component that is placed in an engine block to form a cylinder. It is an important part because it gives a wear protective 

surface for piston and piston rings. There are two types of liner which are wet liner and dry liner. Wet liner will contact with coolant 

while dry liner will contact directly with cylinder block. Among important functions of cylinder liners are to form a sliding surface, to 

transfer heat and to compress a gas. 

 

 For the scope, five material are considered such as Grey cast iron ASTM grade 60, Inconel 713C and Cast  SS17-PH,H1100, 

Carbon steel AISI 1095, Nickel aluminium bronze alloy. The liner 3D modeling has been done in Solid Works 2012. The reduction in 

heat loss and at the same time to maintain the engine performance at high levels. To this scope, computer simulation engine models 

are extensively used to investigate how each engine parameter affects engine performance and efficiency. As computer power 

increases, the role of Computational Fluid Dynamic (CFD) models is becoming more and more significant, using detailed sub-models 

for the various processes and finer grids together with high quality dynamic mesh techniques. 

 

 

 

 

 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

125                                                                                                   www.ijergs.org   

 

METHODOLOGY  

 
Methodologies of this study starts with the product selection (wet liners) and continue with problem identi fication it   

refers  to the problem in  excess amount of heat loss through liners, collection of geometric data from an already existing diesel 

engine cylinder wet liners and  goes to  creation of model using solid works  software  finally  it   ends   with   the   CFD analysis 

to optimize 

 

 
 

 

PROBLEM IDENTIFI CATION  

 
Almost about 25 to 35 percentages of chemical energy in internal combustion engines ,at best can transform in the thermal 

energy into mechanical energy, about 35 percent of the heat generated is lost to the cooling medium, remainder being dissipated 

through exhaust and lubricating oil. 

GEOMENTRICAL DATA & MODELLING  

Geometrical Data  

 

For the scope a 5bhp four stroke Diesel engine with direct injection system is selected with the compression ratio of 16.5:1 with 

1500rpm. The bore and stroke length is 80mm X 110mm and medium of cooling is water. 
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Fig 1 : Section view of Cylinder wet liner with cylinder 

 

3D modeling   

 

Modeling of cylinder wet liner are done in solid works, when compared to other software solid works modeling are more 

user-friendly The Cylinder liner with 80mm inner dia with 7.5mm thickness are considered. Since it is wet liners the coolant passage 

width is taken as 19 mm and the length is 75 percentage of stroke length which is 85mm 

 

 

  
Fig 2 : 3D view of cylinder liner in solid works 

 

 

 

MATERIAL PROPERTIES  

 
The aim of this project is to find the alternate material for the internal combustion engine cylinder liners, so that the engine 

heat loss in the cylinder liner will reduce considerably and performance of the engine will increase. For these purpose similar 

materials (Grey cast-iron Grade60, Cast SS17, Inconel 713C,Carbon steel AISI 1095,Nickel Aluminium bronze alloy) with 

considering the thermal conductivity and working temperature has been. 
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CFD ANALYSIS  

 
CFD analysis is carried out to optimize which material will transfer less heat energy to the to the surrounding by means of 

the following steps. 

 

1) Model Creation 

The Model is created in Solid works for the above discussed dimensions and it is imported in ANSYS. 

 

2) Mesh Generation 

After importing the model to the ANSYS, fine meshing is done, the component 2D view and right side of the component is 

considered for meshing, this is done in order to reduce the processing time and since the liner is a cylinder shaped any one 

side can be considered for processing. 

 

3) Applying boundary conditions  

After fine meshing is done the boundary conditions are applied to this system, as per the working process there are two 

similar boundary condition i.e. the linear inside and outer side where the heat transfer from working area to the coolant 

through conduction and convection. The rest of the boundary conditions are taken from the Materials properties as stated 

above. 

 

4) Initialization  

The solver functioning areas its initi alization values in constant working temperature at max 1200 °F and with forced 

convection to the water. 

 

5) Solution converged plot 

In solver stage optimum results computed with the solution converged plot. In the below shows figôs, the solution 

converged plot, which is taken from ANSYS/CFD is shown for three different materials. 

 

 
Fig 3 : Grey CI grade 60 
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Fig 4 : Cast SS17 PH 

 

 

 
Fig 5 : Inconel 713C 

 

 
Fig 6 : Carbon steel AISI 1095 
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Fig 7 : Nickel Aluminium bronze alloy 

 
From the above plotted result the Inconel 713C material transfer heat in lesser amount when compared to Grey CI grade 60 and Cast 

SS17PH , Nickel aluminium bronze alloy, Carbon steel AISI 1095materials. 

 

 
Table 1. Comparison table for Different materials for temperature  

Materials 

Processing 

temperature 

Convection 

Temperature 

°K °K 

Grey Cast Iron ASTM 60 1500 1128 

Cast SS17 PH 1500 820 

Inconel 713C 1500 610 

Carbon steel AISI 1095 1500 1100 

Nickel Aluminium bronze alloy 1500 1090 

 
 

RESULTS 
 
In table 1 comparison for five materials for temperature is shown. The counter plot images for component for three different 

materials are shown below 

 

 

Fig 8 : counterplot for Grey CI grade 60 
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Fig 9 : counterplot for Cast SS17 PH 

 

 

 

Fig 10 : counterplot for Inconel 713C 

 

 

 

Fig 11 : counterplot for Carbon steel AISI 1095 
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Fig 12 : counterplot for Nickel Aluminium bronze alloy 

 

From the above figôs its is shown that the temperature distribution for Inconel 713C is minimum when compared to other two 

materials. 
 

Table 2. Table of Mechanical and Thermal factors 

Materials Unit 

Grey 

CastIron 

ASTM 

grade 60 

Inconel 

713C 

Carbon 

steel AISI 

1095 
 

 

Nickel 

Aluminiu

m bronze 

alloy 

Cast SS17 

PH 

M
e

c
h
a

n
ic

a
l 

fa
c
to

rs
  

Tensile 

Strength 
Mpa 430 990 1070 660 1000 

Yeild 

Strength 
Mpa 276 900 635 360 914 

Youngs 

Modulus 
Gpa 206 216 215 140 207 

T
h

e
rm

a
l 
fa

c
to

rs Thermal 

Conductiv

ity 

W/mK 46 17 50 42 19 

Maximum 

service 

temperatur

e 

°C 551 982 1465 1100 320 

 

 

Mechanical Factors  

 

The  normal operating pressure is around 5 Mpa to 9 Mpa, but this normal operating pressure depends on air fuel mixture also. In 

some extreme conditions, the pressure may also exceed 12 Mpa. So it is important that the cylinder should withstand the high pressure 

 

Fig 13 : Mechanical Factors for Grey cast iron ASTM 60 
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Fig 14 : Mechanical Factors for Cast SS17 PH 

 

Fig 15 : Mechanical Factors for Inconel 713C 

 

 

Fig 16 : Mechanical Factors for Carbon steel AISI 1095 
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Fig 17 : Mechanical Factors for Nickel aluminium bronze alloy 

The pressure analysis is done in solidworks 2012 for the selected materials and the result are tabulated below. According to the 

tabulation all the material is capable of withstanding the 12.5 Mpa maximum pressure. But when compared the thermal analysis also, 

then Inconel 713C is best suited material for liners. 

 
Table 3. Result of minimum and maximum pressure 

Materials 
Minimum Maximum 

Mpa Mpa 

Grey cast-iron 

ASTM 60 
0.0073 17.32 

Cast SS17 PH 

H1100 
0.0069 18.36 

Inconel 713C 0.0065 19.46 

Carbon steel 

AISI 1095 
0.0070 18.011 

Nickel 

Aluminium 

bronze alloy 

0.0071 19.092 

 

CONCLUSION AND DISCUSSION  

1) Mechanical factors 

 
Fig 18 : Youngs modulus Vs Tensile strength 
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From the above graph and tabulation the tensile strength of materials Inconel 713C and carbon steel 1095 is higher than the grey 

cast iron Grade 60, nickel aluminum bronze alloy, and Cast ss17 PH, H1100 materials. So it is well shown that both the Carbon Steel 

and Inconel 713C can withstand the high pressure. 

 

2) Thermal factors 

 

 
Fig 19 : Thermal conductivity Vs Maximum service temperature 

 

 

It is observed that the operating temperature may vary from 550 °K  to 1700 °K, so the material with higher service 

temperature can used. From the above graph it is shown that the Inconel 713C material has the operating temperature 850 to 980 °C 

with thermal conductivity of 17 W/mK, therefore Inconel 713C material will transfer the lesser amount of heat when compared to 

other materials.  

 

It is concluded based on the above analysis that the Inconel 713C material can transfer lesser amount of heat energy, that 

means the excess heat energy may be converted into work done. In the mean while it should be noted that the other important 

component of the engine like piston, connecting rod ,cylinder head, etc should also be considerably designed. 
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Abstractð In this paper, the design and put into effect of a reverse dictionary is being described. Uncharacteristic of a traditional 

forward dictionary, which maps from single meaningful unit of language to their definitions, a reverse dictionary perform an action a 

user input a small group of words forming a unit describing the desired concept, and go back a set of candidate single meaningful unit 

of language that satisfy the input phrase. This work has significant application not only for the general public, particularly those who 

work closely with words, but also in the general field of conceptual search. This present a set of algorithms and the thing caused or 

produced by something else of a set of experiments make with no errors the retrieval accuracy of the methods an the runtime response 

time performance of its implementation. The experimental results show that the approach of the system can provide significant 

improvements in carry out scale without sacrificing the quality of the result. The experiments comparing the quality of its approach to 

that of currently available reverse dictionaries show that of it approach can provide significantly higher quality over either of the other 

currently available implementations. We facilitate reverse dictionary in which for any phrase or word the appropriate single word 

meaning is given. This system also facilitates to provide the relevant meaning even if that word not able to be used in the database. It 

will also produce instant output for the user inputs. 

 

Keywordsð Dictionaries, Thesauruses, Search Process, Web based Services, Clustering.   

INTRODUCTION  

"This dictionary lists occurring words and phrases that can be found in reverse speech. It is not complete and never will be. Updated 

regularly, it is constantly develop gradually a new words that are found and further research existing entries allows definition to be 

sharpened and refined". Data mining uses having experience and taste in matters of culture mathematical algorithm to segment the 

data evaluate the probability of future events. Data mining is also called as 'knowledge discovery in Data (KDD)'. Data is extracted 

from RD database. Data warehouse support this concept by implementing multiple database i.e. Antonym database, Hyponym 

database etc. It is a central repository of data which is created by integrating database from one or more disparate sources. 

  
With the very large availability of words in usage it is always being a challenge to find the meaning. Even the able to do speaker may 

thrash about finding a meaning for certain unheard words. In such cases they need some source for reference like Lexicon. In 

traditional model for using dictionary, forward concept is implemented where set of definition and it may produce a comprehensive 

phases. This may even confuse the user with the different concept of understanding or sometimes user could not understand the 

detailed concept. To overcome this concept, we facilitate reverse dictionary in which for any phases or word, the appropriate single 

word meaning is given. This system also facilitates to provide the relevant meaning even if that word not available in the database. It 

will also produce instant output for the user input. 

 

REMA INING CONTENTS  

Data mining is the process of discovering actionable information from large sets of data. Data mining uses mathematical analysis to 

derive patterns and trends that exist in data. 

Basic Terminology: 
Forecasting: Estimating sales, predicting server loads or server downtime. 

Risk and Probability: Choosing the best customers for targeted mailings, determining the probable break-even point for risk 

scenarios, assigning probabilities to diagnoses or other outcomes. 

Finding Sequences: Analyzing customer selections in a shopping cart, predicting next likely events. 

Grouping: Separating customers or events into cluster of related items, analyzing and predicting affinities. 

Recommendations: Determining which products are likely to be sold together, generating recommendations. 
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System Architecture 

 

Applications 

 

Education: Student will get exact or relevant meaning of phrase or set of words which will help to improve knowledge. 

Business: There is meeting conducted in every business and everyone write the notes sometime phrase or some set of words are use so 

the exact meaning is known. 

Puzzling: Answer basic identification questions to solve crossword puzzle clues, or find words if you only know few letters. 

 

 

Modules and algorithm 

 
K-Means Algorithm:  
K-means clustering tends to find clusters of comparable spatial extent, while the expectation maximization mechanism allows clusters 

to have different shapes. 

 

Description: 

Given a set of observations (X1, X2, X3 é Xn) 

where each observation is d-dimensional real vector  

K-mean clustering partition the no. of observation into K cluster (i <n) sets 

 

Where S =S1, S2, S3éSk so as to minimize the within cluster sum of square 

 

Regarding computational complexity, finding the optimal solution of k-means clustering problem for observation in d-dimensions: 

1. NP hard in general Euclidean d even for two Clusters. 

2. NP hard for a general no. of cluster k even in plane. 

 

Algorithm Build  RMS: 

RMS stands for Reverse Mapping Set. It is a mapping algorithm designed to map the word to words of similar meaning. It improves 

the quality of word mapped i.e. not vulnerable to the input phrase. For an input dictionary D a mapping R is created for all term 

appearing in the sense phrase. The RMS algorithm describe this reverse mapping pattern. 

 

Algorithm GenerateQuery: 
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Here we generate a query for all the Set Type that are mean to be used for mapping and retrieval of reversed term for the given input 

phrase. Here Query Q is generated for all other algorithm that are returned to get the meaning for the given set of terms in the phrase. 

The is the building algorithm for the Set Type and Sorted queries. 

 

Algorithm Execute Query: 

For a given query Q if u have phrase that contain terms T1, T2, T3,é..Tk, it performs AND/OR operations in query. If   it performs OR 

operation then the terms of the phrase are union with reverse term and if it performs AND operation then the term of the phrase 

intersect with the reverse term and we returned the union or intersection of the reverse term. 

 

Algorithm Expand Antonyms:  

Given: A query Q of the form T1, T2, T3éTk, it creates a copy of the query and perform negation to create a sub query to replace all 

the terms and negated terms. If copy of the query is not equals to the copy of the original query the return copied query or else return 

its negated terms. 

 

Algorithm Expand Query:  

Given: A query Q of the form T1, T2, T3,é..Tk, we perform AND/OR operation for all ti in the query If AND is perform in Set Type 

as synonyms, antonyms and hyponyms, hyponyms to create a subquery q for the above Set Type respectively. For OR the term are 

replaced in query q from Q and at last it return Execute Query. 

 

Algorithm Sort  Results: 

Create an empty list K and all the term are arranged in order of its retrieval priority for ease mapping. The sorted term are arrange 

according to it searched priority i.e. term importance, semantic and weighted similarity factor to generate a candidate set that must be 

ranked using mathematical computation. 

 

 

Mathematical models 
 

 

NP: - NP means we can solve it in polynomial time if we can break the normal rules of step-by-step computing. 

 

NP-Hard:-NP-hard (Non-deterministic Polynomial-time hard), in computational complexity theory, is a class of problems that are, 

informally, "at least as hard as the hardest problems in NP". 

 

NP-Complete:-In computational complexity theory, a decision problem is NP-complete when it is both in NP and NP-hard. The set of 

NP-complete problems is often denoted by NP-C or NPC. The abbreviation NP refers to "nondeterministic polynomial time". 

 

Future Scope 

 

The reverse dictionary works in such a way that, given an input phrase, a word related to that phrase is given as output. For the 

inflected forms, an algorithm is used. According to which, the inflected forms will be converted into a root form. Example: 

Sleeplessness during night time, in this example the verb Sleeplessness plays a very important role. But it is an inflected form of 

Sleep. So we have to use the Algorithm to convert the inflected form Sleeplessness to its root form sleep. For which, an algorithm 

called Porter-stemming algorithm is used. According to which a word which is in its inflected form is converted to its root form 

 

 

CONCLUSION 

Thus, the system work in developing a meaning-to-word dictionary. Depending on the phrase input there may be variation of the 

results shown. With our feature of finding words from an abstract string given as an input empowers the concept of reverse dictionary 

Parts of Speech classification feature also add quality. Improving the efficiency by holding the results makes the access fast. Adding 

new features like words searching enhances our work from previously available. 
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Abstract - ñAndroidò the worldôs most popular mobile platform which is tool for creating application that look great and take 

advantage of hardware capabilities. The advantage of android is that it is an open source operating system is used in terms of mobile 

application that is smart phone which will act as a remote controller. Here the proposed system is designed to controlling the speed of 

induction motor using android application where the remotely controlling speed of induction motor is achieved. 

              Android mobile act as a transmitter and the received by Bluetooth receiver interfaced to AVR microcontroller of 8051 

family.AVR is an advanced version of 8051 microcontroller. Each time data is sent by android application as per code written is 

executed by AVR to deliver supply signal to triac through optical isolation. Hence the power to load connected in series with triac is 

controlled based on received signal and speed control of induction motor is achieved. 

Keywords- triac, zero crossing detector, AVR microcontroller, optocoupler 

 

INTRODUCTION  

    For the improvement of quality product many industrial application requires adjustable speed and constant speed. Due to rapid 

advance in automation and process control the field of adjustable speed drives continuously. In recent technology, various alternate 

techniques are   available for the selection of speed of drive system. Up to the 1980ôs the dc motor was the choice for variable speed 

drive application. Induction motors are using any application such as Industrial drives control, automotive control, etc. In past few 

years there has been a great demand in industry for adjustable speed drives. Fan, pump, Compressors, domestic applications and paper 

machines etc... In this area DC motor was very popular but having many disadvantages so that microcontroller transformed research 

and development toward control of ac drive [1]. 

         When the three phase supply is not available for domestic and commercial application, there we are using single phase induction 

motor which is one of the most widely used type of low power motor in the world An induction or asynchronous motor is a type of 

AC motor where power is supplied to the rotor by means of electromagnetic induction, rather than by slip rings and commutator as in 

slip-ring AC motors. It has a squirrel-cage rotor identical to a single phase and 3-phase motor winding on the stator. There are various 

methods for controlling the speed of AC motors [1]. There are several of method is available for speed control of ac motor one of the 

method is two vary frequency and voltage of motor. Speed modulation of a single-phase motor is usually achieved either by some 

electrical means, such as reducing supply voltage by auto-transformer, or by switching windings to change the number of motor poles 

for different operating condition as required. 

 For changing the speed of capacitor run motor as shown in fig.1 voltage control is best method, but it allows only limited speed range 

to be obtained. Now frequency acts as interesting alternative to voltage control. 

         The most appropriator actuators for variable speed drive is seem to be capacitor run drive. In our project the speed of induction 

motor, control with the help of android apps that comes under wireless technology. Android application use here as a transmitter and 

remote control in order control the speed of induction motor with the help  of Bluetooth as a receiver. 
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Figure1:  Capacitor  run  single  phase  induction  motor 

 

SYSTEM ARCHITECTURE  

          In this project, the hardware and software function are combined to make the system reliable. Figure 2 shows the block 

diagram representation of the systems to be designed and implemented. The Block diagram consists of: Microcontroller, LCD 

Display, Bluetooth module, Switching assembly, Power supply, Load (either ac motor or bulb), Android application 

                                       
                                                                                           Figure 2:  Block Diagram 

 

BLOCK DIAGRAM DESCRIPTION  
   Microcontroller is the heart of the system. We have used Atmega16 microcontroller in this project. It is getting a 5V power supply 

from transformer. It is also interfaced with the 16×2 LCD Display, Bluetooth module, optoisolator, triac & induction motor [3]. 

      Atmega16 is high-performance, low-power 8-bit Microcontroller provided by ATMEL AVR. It is having a modified Harvard 

architecture. Power supply is provided through microcontroller. The atmega 16 that is microcontroller will be interfacing with the 

Bluetooth module that will act as transmitter for the microcontroller and it will act as receiver to the android application. The 

necessary data to control the speed of induction motor will be provided to the controller and with the help of android application 

remotely controlling speed of induction motor is achieved. The optoisolator is used to drive the triac which provides complete pulse to 

the motor in order to rotate and to control the speed of inductor motor via android application. 

WORKING  
As shown in above figure transformer T1 step downs 230 V AC into 9 V AC and this is given to bridge rectifier. This rectified output 

is directly fed to base of Q1 through resistors R1 & R2. Same rectified output is filtered through C1 and given to voltage regulator IC 

7805. Output of 7805 is regulated 5 VDC that is given as biasing voltage for both transistors Q1 & Q2 (same regulated 5 V supply is 

given to main control section also). Both transistors are connected in switch configuration. The final output óCô is given to main 

control section.  
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Figure 3: zero crossing detector 

As shown in below figure micro controller ATmega16 along with opto-coupler MOC3011 (for triggering TRIAC) and common 

Anode type bar graph display (for indicating angle) are used for changing firing angle of TRIAC. Signal 'C' from zero crossing 

detector circuit is directly given to pin no 13 (INT1) that is external interrupt 1 (PD.3) pin. All port PA pins are connected with 

cathode of bar graph display It is used to show the status of the motor power and zero cross circuit. 

 
Figure 4: Basic circuit diagram  

PD.7 is connected with input of opto-coupler MOC3011. Output of MOC3011 is connected with gate of TRIAC. TRIAC is connected 

in loop with AC motor and 230 VAC supply as shown. RC snubber circuit is connected is connected in parallel with TRIAC..A 

16MHz crystal along with two 22pf capacitor is connected with crystal input pins. Capacitor C2 with Resistor R6 performs power on 

reset.  

 

 

Figure 5: firing angle circuit 
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APPLICATIONS  

1. In home automation application, convinced of remotely controlling the speed of fan is achieved. 

2. Many industrial applications require adjustable speed and constant speed for improvement of quality product. 

3. Intensity of light can also be controlled with the help of android application. 

4. Bell drive application like small conveyors, large blowers, pumps as well as many direct drive or geared application. 

5. Wood working machinery air compressors, high processors, water pumps, vaccum pump and high torque application. 

ADVANTAGES  

1. Remote operation is achieved by any smart-phone /tablet etc. With android os. 

2. Technically expert controller is not required. 

3. Android app is an open source system to develop any programming code. 

4. Programming code is not always required to change for different input parameters. 

5. Bluetooth consumes less power so more preferable. 

6. More useful for the patient and disabled person. 

DISADVANTAGES  

1. It is of short range as we are using Bluetooth as transmitter. 

2. Android app we are using consumes more battery of users phone. 

3. High complexity i.e. device and application impact.   

CONCLUSION  

The objective of a project has been achieved which has been developing the hardware and software for controlling speed of induction 

motor using android application. The demand for wireless operating device increases, it is more preferable over wired devices. Here 

we are controlling speed of induction motor using Bluetooth and android application wirelessly. 

FUTURE SCOPE 

         The future scope will be controlling the speed of three phase induction motor likewise that of the single phase induction motor 

using android application. Also we can use GSM module instead of Bluetooth technology to control the speed of induction motor. The 

speed can also be controlled automatically using temperature sensor LM 35. 
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ABSTRACT-Power demand increases steadily while the expansion of power generation, transmission has been severely limited due 

to inadequate resource and environmental forces. As demand is increasing day by day, the generation cannot be increased with 

matching of demands because fossil fuel is restricted and cost factors are there. The load area are far away from generation side so 

only one possibility to give the power to load area by minimizing the losses of transmission lines by proper analyzing of transient 

stability. The voltage stability is not match standard values for all period of times when the line is heavily loaded severe transient 

oscillations will occurs. In peak hour period, at that period if fault is also occurred due to unbalance current flow through the 

transmission network as a result a severe voltage oscillation occurred in transmission lines. As we are not get enough tariff from 

distribution section, then loss will become more costly. So it is very much necessary to analyses transient stability, voltage stability 

and power flow through power network systems. There are several methods for analyzing voltage and transient stability like FACTS 

devices etc. But all these methods create extra cost for transmission and Generation Company which will be bear by them only. So 

here we analyses simulation method i.e. capacitor improvement method for voltage stability. 

 

Keywords:-Voltage Stability, line Compensation, load compensation, Series capacitor, Dynamic stability, Stability Analysis, Load 

Analysis. 

 

INTRODUCTION  

Voltage control and stability problems are very much familiar to the electric utility industry but are now receiving special attention by 

every power system analyst and researcher. With growing size along with economic and environmental pressures, the possible threat 

of voltage instability is becoming increasingly pronounced in power system networks. In recent years, voltage instability has been 

responsible for several major networks collapses in New York, France, Florida, Belgium, Sweden and Japan, even in India also. 

Research workers, R and D organizations and utilities throughout the world, are busy in understanding, analyzing and developing 

newer and newer strategies to cope up with the menace of voltage instability/collapse. 

As in all power systems, the larger machines are of the synchronous type; these include substantially all the generators and 

condensers, and a considerable part of motors. On such systems it is necessary to maintain synchronism will not be achieved. The 

transient disturbances are caused by the changes in loads, switching operations and, particularly, faults and loss of excitations. Thus, 

maintenance of synchronism during steady state conditions and regaining of synchronism or equilibrium after a disturbance are of 

prime importance to the electrical utilities. The term óstabilityô can be interpreted as ómaintenance of synchronism. 

At any point of time, a power system operating condition should be stable, meeting various operational criteria, and it should also be 

secure in the event of any credible contingency. Present day power systems are being operated closer to their stability limits due to 

economic and environmental constraints. Maintaining a stable and secure operation of a power system is therefore a very important 

and challenging issue. 

Voltage stability implies that to maintain a steady acceptable voltages at all buses in the system. A system enters a state of voltage 

instability when a disturbance, increase in load demand inability of a power system to meet the demand for reactive power. A criterion 

for voltage stability is that, bus voltage magnitude increase as reactive power injection at the same bus increase. 

The present trend is towards interconnection of the power systems; resulting into increased lengths and increased reactanceôs of the 

system, this presents an acute problem of maintenance of stability of the system. The term óPower limitô is also sometimes interpreted 

as óStabilityô because to have the maximum utility of the system it should be capable of supplying maximum power without causing 

instability. Power system stability, in general terms, and may be defined as itôs to respond to a disturbance from its normal operation 

by returning to a condition where the operation is again normal. 
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ADVANTAGES OF POWER COMPENSATIONS IN POWER NETWORKS  

For reduction of cost and improved reliability, most of the worldôs electric power systems continue to be interconnected. 

Interconnections take advantages of diversity of loads, availability of sources and fuel price for supplying power to loads at minimum 

cost and pollution with a required reliability. In a deregulated electric service environment, an effective electric grid is essential to the 

competitive environment of reliable electric service. 

Now a day, greater demands have been placed on the transmission network, and these demands will continue to rise because of the 

increasing numbers of non utility generators and greater competition among utilities themselves. It is not easy to acquire new rights of 

way. Increased demands on transmission, albescence of long term planning and the need to provide open access to generating 

companies and customers have resulted in less security and reduced quality of supply. 

Compensation in power systems is, therefore, essential to alleviate some these problems, series/shunt compensations has been use for 

past many years to achieve this objective. In power system, the insignificant electrical storage, power generation and load must be 

balanced at all times. In some extent, we can say that, the electrical system is self regulating, when transient oscillations occurred in 

any transmission lines, system has ability to overcome the oscillation, but if it is not possible to overcome oscillations then voltage 

instability occurs. Another reasons of instability occurs in power system is if the generation is less than load, voltage and frequency 

drop will occurred. To overcome from these problems used to reduce load levels or increases generation by manuals or automatic 

controlling of load frequency and automatic voltage controller, by controlling the inputs of boilers and excitations, then only the 

instability can be improved. If voltage is propped up with reactive power support, then load increase with consequent drop in 

frequency may result in system collapse or inadequate reactive power, the system voltage collapse. So here we have used series 

compensations for improved the voltage stability. 

LOADING CAPABILITY  

There are three kinds of limitations for loading capacity of transmission system  

i)Thermal 

ii)Dielectric 

iii)Stability 

Thermal Capability of an overhead line is a function of the ambient temperature, wind conditions, conditions of the conductor and 

ground clearance. There is a possibility of converting a single circuit to a double ïcircuit line to increase the loading capability. 

Dielectric limitations:-From insulation point of view, many lines are designed very conservatively. For a given nominal voltage rating 

it is often possible to increase normal operating voltages by 10% (400 KV-440 KV).So one should however, ensure that dynamic and 

transient over voltages are within limits. 

Stability issues:- There are certain stability issues that limit the transmission capability. These include steady-state ïstability, transient 

stability, dynamic stability, frequency collapse, voltage collapse and sub synchronous resonance. 

The load and Line compensations are mainly used in stability analysis. 

Load Compensations 

Load compensation is the management of reactive power to improve power quality i.e, V profile and P.F. Here the reactive power to 

improve power quality i.e. V profile and P.F.Here the reactive power flow is controlled by installing shunt compensating 

devices(capacitors/reactors)at the load end bringing about proper balance between generated and consumed reactive power. This is 

most effective in improving the power transfer capability of the system and its voltage stability. It is desirable both economically and 

technically to operate the system near unity power factor. This is why some utilities impose a penalty on low pf loads. 

Yet another way of improving the system performance is to operate it underwear balanced conditions so as to reduce the flow of 

negative sequence currents thereby increasing the systemôs load capability and reducing power loss. 
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Line Compensations 

Ideal voltage profile for a transmission line is flat, which can only be achieved by loading the line with its surge impedance loading 

while this may not be achievable, the characteristics of the line can be modified by line compensators so that 

1. Ferranti effect is minimized 

2. Under excited operation of synchronous generators is not required 

3. Power transfer capability of the line is enhanced. Modifying the characteristics of a lines is known as line compensations. 

Various compensating devices are  

1. Capacitors 

2. Capacitors and inductors 

3. Active voltage source 

When a number of capacitors are connected in parallel to get the desired capacitance ,it is known as a bank of capacitors, similarly, a 

bank of capacitors and inductors can be adjusted in steps by switching(Mechanical).capacitors and inductors are passive line 

compensators.  

Shunt compensation is more or less like load compensation with all advantages associated with load compensation. It needs to be 

shunt Capacitors/inductors cannot be distributed uniformly along the line. These are normally connected at the end of the line and or at 

midpoint of line. 

Shunt capacitors raised the load pf which greatly increases the power transmitted over the line as it is not required to carry the reactive 

power. There is a limit to which transmitted over the line as it is not required to carry the reactive power. There is a limit to which 

transmitted power can be increased by shunt compensation as it would require very large size capacitor bank, which would be 

impractical. So for increasing power transmitted over the line, other and better means can be adopted. When switched capacitors are 

employed for compensation, these should be disconnected immediately under light load conditions to avoid excessive voltage rise and 

Ferro resonance in presence of transformer. 

The purpose of series compensation is to cancel part of series inductive reactance of the line using series capacitors. This helps in 1) 

increase of maximum power transfer ii) reduction in power angle for given amount of power transfer iii) increased loading. 

From practical point of view, it is desirable not to exceed series compensation beyond 80%.If the line is 100% compensated, it will 

behave as a purely resistive element and would cause series resonance even fundamental frequency. The location of series capacitors 

is deicide by economical factors and severity of fault currents. Series capacitor reduces line reactance thereby level of fault currents.   

Compensation 

Compensation controls the power flow in transmission lines. 

i) Controlling the sending and receiving end voltages Vs and Vr (through voltage regulations at the respective buses) 

ii) Controlling the angle between Vs and Vr (maximum angle is selected depending upon the stability margins) 

iii) Controlling the series reactance (series connected capacitors increase the maximum power transfer capacity).These 3 parameter is 

controlled by connecting series shunt compensation in the transmission system. 

 

STABILITY ANALYSIS  

A power system stability improvement is very important for large scale system. The AC power transmission system has diverse limits, 

classified as static limits and dynamic limits[2 ,3].Traditionally, fixed or mechanically switched shunt and series capacitors, reactors 

and synchronous generators were being used to enhance same types of stability augmentation[2]. For many reasons desired 

performance was being unable to achieve effectively. 

For the purpose of analysis there are three stability conditions that must be considered.  
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The development of the modern power system has led to an increasing complexity in the study of power systems, and also presents 

new challenges to power system stability, and in particular, to the aspects of transient stability and small-signal stability. Transient 

stability control plays a significant role in ensuring the stable operation of power systems in the event of large disturbances and faults, 

and is thus a significant area of research. The classification of stability 

 

¶ Steady State Stability. 

¶ Transient Stability. 

¶ Dynamic Stability. 

 

1. STEADY STATE STABILITY.  

 

It may be defined as the capability of an electric power system to maintain synchronism between machines within the system 

and external lie lines following a small slow disturbance(normal load fluctuations, the action of automatic voltage regulators 

and turbine governors).In case the maximum power transfer exceeds under this condition, individual machines or groups of 

machines will cease to operate in synchronism, violent fluctuations of the voltage will occur and the steady state limit for the 

system as a whole would have been reached. The Steady state stability limit refers to the maximum power which can be 

transferred through the system without loss of stability. 

 

2. TRANSIENT STABILITY  

 

Transient stability is the ability of the system to remain in synchronism during the period following a disturbance and prior to 

the time that the governors can act. Ordinarily the first swing of machine rotors will take place within about one second 

following the disturbance, but the exact time depends on the characteristics of the machines and the transmission system. 

Following this period, governors begin to take effect, and dynamic stability conditions are effective. 

 

3. DYNAMIC STABILITY  

 

It is the ability of a power system to remain in synchronism after the óinitial swingô (transient stability period) until the system has 

settled down to the new steady state equilibrium condition. When sufficient time has elapsed after a disturbance, the governors of the 

prime movers will react to increase or decrease energy input, as may require re-establishing a balance between energy input and the 

existing electrical load. This usually occurs in about 1-1.5 seconds after the disturbance. The period between the time governors begin 

to react and the time that steady state equilibrium is re-established is the period when dynamic stability characteristics of a system are 

effective. It is possible to have transient stable but dynamically unstable conditions. Immediately after a disturbance, the machine 

rotors will go through the first swing (before governor action) successfully, and then after governor control is initiated, the oscillations 

will start increasing until the machine falls out of synchronism. Such action can occur if the time delays of the governor control are 

such that, following the sensing of necessity for increasing or reducing energy input, action is delayed sufficiently in time to augment 

rather than diminish the next swing. If such a condition exists, the oscillations of the machine rotor can continue to build up until the 

machine falls out of synchronism 

 

  RESEARCH ANALYSIS  

 The many papers are to present an analysis of reactive power control and voltage stability in power systems. The steady state voltage 

and reactive power control in distribution systems can be properly controlled by coordinating the available voltage and reactive power 

control equipment, such as on-load tap-changers, series capacitors, substation shunt capacitors and feeder shunt capacitors. It began 

with an overview of reactive power and voltage stability in transmission, distribution and load, and the importance of providing 

reactive power locally. 

PROBLEM IDENTIFICATIONS AND ANALYS IS 

The main problem that has been encountered in a load area network is transient current. Due transient current, the voltage drop of the 

transmission lines reduces as a result the losses increases which contribute to reduced supply .Since the tariff is a fixed constraint so it 

is increases a burden for the additional inadequate supply. And customers need to face economic crisis 

AIM OF THE PAPER 

The aim of this paper is the clear idea of instability. Now a dayôs loads are increasing gradually but we will not increasing our 

generation due to economical, financial and political reasons. Todayôs power world has main aim to supply uninterrupted and reliable 

power to our authorized loads centersô. But same time our unauthorized loads are also increasingly rapidly due to financial and 

political reasons. So it is very difficult to maintained reliable supply to our load area. Due to unauthorized and uncertain load demand 
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but we cannot stop to supply reliable power to load area. For that reason we adopt many other ways to maintained reliable supply to 

load area. 

With increasing demand of power in load area(authorized/unauthorized) will affect the stability of the transmission lines by increasing 

(producing) reactive powers in transmission network, as transmission power through lines are almost fixed(as demands) so increasing 

loads creates a unbalanced in transmission lines because as demands (un authorized, due to power theft )are increasing, so active 

power demands are also increases but it is not possible to supply extra active power demands by transmission lines always .But loads 

draw the required active powers from transmission lines as a results generators are affected due to meet the demands by increasing the 

speed of generators  to supply that active power and generators runs as a super synchronous speed and generators  are run as 

synchronous motors that generators are not supply the powers to transmission lines, they draws the power from transmission lines, and 

reverse power flow occurred. In the generating station reverse power flow relay is used to give protections for such cases but reverse 

power flow is very dangerous fault in transmission lines and generators also. Due to reverse power flow, generators may be damaged. 

In our power networks most costly device is generators, So we cannot do this, not only for that reasons, if generators are getting fault 

then whole system will be black outs. So reverse power flow protection is only depends upon reverse power flow relay only. If it is 

failure due to mal operation of relay, it is very dangerous to power networks. 

So, it is not the good sign always for this type of faults that we should always depends upon this relay. We should think about other 

ways also. We should analysis the causes of this fault and find out the ways to overcome from this situation. 

As load is increasing and generation is fixed then extra burden occurred in generators and transmission lines, to maintained 

transmission line voltage stability ,generators will run as synchronous speed not in super synchronous speed ,We can prevent that  by 

two ways i)to compensated reactive powers by compensation devices or ii)supply extra powers from other sources. Then only stability 

can improve. 

The aim of our project is to find out how to overcome from this problem. 

PROBLEM IDENTIFICATIONS  

As power system stability is burning problems always, many scientist and researchers are work out in this problems. Voltage control 

and stability problems are not new to the electric utility industry but are now receiving special attention in many systems. Once 

associated primarily with weak systems and long lines, voltage problems are now also a source of concern in highly developed 

networks as a result of heavier loadings. In recent years, voltage instability has been responsible for several major network collapses. 

So we have taken a voltage stability problem and analysis it by mat lab simulink and verify and compare outputs with desired results. 

We are tried to give a clear idea of voltage in stability through this demo power network. Hope that it will help to further researchers. 

Here we have take a power network with heavily loaded (35 MW) line with power supply (MW) and analysis of stability. We have see 

that the system will go through instability region due to reactive power generations of the line. After that we can improved the stability 

of that system by analysing of several cases. 

These analyses are give us clear idea of instability and stability of a system. 

PROBLEM STATEMENT  

1
ST

 step:- 

At first we have taken a 100 MW generator with 11 KV, The voltage has been step up in KV voltage to supply the load 30 MW by a 

transmission network. And analysis the voltage stability of load area, where we see that voltage level is sharply fall down and system 

will go through the instability region. 

2
ND

 step:- 

As output voltage is sharply fall down due to insufficient of supply or increasing reactive vars .So in sconed case we give another 

extra supply from grid network or by other parallel operation. Then we see that the voltage has improved with positive value but is 

totally transient or oscillatory of exponential with lower magnitude. So we can conclude that only increasing of power the voltage 

stability will not improved completely.  

3
RD

 step:- 

So in third step we compensated the transmission lines by connecting a series Capacitors (super Capacitors) through the transmission 

lines. We see that the voltage stability of the transmission lines has been improved tremendously. 
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4
TH

 step:- 

After improving the stability of the voltage again we connected extra load to the transmission lines to check out the stability degree. 

We see that stability has not fall down and power network maintained its stability. 

Thus we have analysis stability and instability of a power network. 

Research Analysis and Scope 

Stability analysis is the burning problems for researchers, scholars. Many papers are published regarding this. Maximum cases 

stability analysis and improve by compensation network designs by FACTS controllers etc. Our research work is starting cases of 

stability analysis by series capacitors, this analysis will be continuing by analyzing other facts devices in networks. 

ANALYSIS OF PROBLEMS  (Software approach) 

Different Case Study: 

In this paper we have studied different cases of stability in a loaded network. 

 Software approach 

CASE 1: PROBLEM ANALYSIS: 

230 Mw generation is supplied the load area by step-up voltage levels by two winding transformer .Generator has supplied 30 MW 

load. And AGC is connected through the generator. So when we run the simulation we see that output voltage is not maintaining 

stability before and after the transformer but the generator is controlled by AGC unit. As AGC is controlled the voltage fluctuation 

by load changing and give the stable output. Here we will not get stable output. So we concluded that in power network to maintain 

voltage stability others things also required that is compensations. 

  

figure 1&figure2-it is the voltage measured across the 10 as well as 20 mw load. 

 

RESULT:  Output voltage has sharply fall down, So system has not maintaining stability The dynamic stability falls due to lack of 

source; as a result the voltage stability of the system is reduced. In the second case a Three Phase Supply is added in order to 

compensate the loss of voltage due to transient currents which would lead to improvement of voltage stability. This supply has 

denoted from infinite source or grid. 

We can observe that now output (voltage) is rising but transient oscillation there because the curve is ramp  nature. So there is required 

further improvement. 

CASE 2: 
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figure 1 & figure2-it is the voltage measured across the 10 and 20mw load with the three phase supply connected across the far 

end of the total 30mw load. 

RESULT: Voltage level is increasing but it is now ramp function, so we concluded that some oscillations are still present and need 

to improvement. 

Case3:-Problem analysis: 

Voltage stability have been improved in case 2 but due to transients the losses are more hence it is required to future improvement. So 

here we have introduces the series capacitors in the transmission lines that reactive power will consume by capacitor vars 

  

Figure 1 & 2- output response of transmission line voltage. Here we see that after applying capacitors and voltage 

stability is improved  

 

Case4 :-Problem analysis: 

Although a capacitor has been incorporated in the system but it has been observed that in case3 that voltage has not compensated ,So 

here given extra sources from grid network.We observe that the voltage stability has been improved with oscillations. 
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Fig1 & fig2-the voltage is measured across the capacitor which is employed as well as a three phase source is 

connected to prevent disruption of voltage stability. 

 

CASE5 

PROBLEM ANALYSIS:  

The voltage stability has improved .so we make the system in real demo system by supplying motor loads in the 

same network and analysis the output 

CASE 5: 

 

 

RESULT:  
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We observed that after supplying motor load the voltage stability has not dropout but some oscillatory nature. So we again studied 

the system in case6. 

CASE 6: 

The oscillation can be occurred also if load is lesser than generation, so in this case we have connected a 

asynchronous load to the line and get a stable output, which is aim of this analysis. 

 

RESULT: We get stable output. 

 

 

OVERALL ANALYSIS  
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This paper is a part of work in dynamic voltage stability. Here we have studied a demo real network and analysis different kind of 

stability. That is how a network system become unstable and how can we bring back its stability. After researching we can concluded 

a idea that the system instability occur due to high load and lack of supply if in the transmission line has low power then load then 

extra burden occur in the generators and system (line) voltage has sharply fall down though generation has been controlled by 

automatic generation. As load is increasing system transient oscillation are not minimize which creates dynamic instability. So at that 

time required extra source if supply power from grid network or other supply by parallel operation than system voltage will be 

improved but some oscillation present due to reactive power generation by load side. So to get better stability line has required 

compensation ,then only the system voltage will be in stable limit. Thus we can improve the dynamic stability of a real power network 

system also.  

FUTURE SCOPE 

The future scope of this paper is that this idea can be implemented in real system network. We can easily analysis of a heavily network 

circuit very easily. This research work can be further proceed by using others facts device also and analysis system stability 

APPLICATIONS & FUTURE SCOPE OF THIS PAPER 

The main application of this paper to researcher is get a clear and simple idea of voltage and overall dynamic stability idea. This idea 

can be implemented in any power network for stability analysis. 

CONCLUSION 

We get clear concepts of voltage and dynamic stability, the load characteristics in a bulk power network. As the power system is a vast 

network and now days to give highly reliable power to load side, we make our system more complex, so stability is always hampered. 

If we not analysis stability of the system always then unstable voltage breakdown the longevity of the load side. So unstable voltage is 

creates unstable current to load area which is very harmful as load area and also transmission network also. Unstable voltage creates 

reactive vars in transmission lines which is harmful for transmission and generation also. So to supply the stable voltage to our load 

area is our prime objectives. For that reason we should always analysis the system stability. 
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Abstract- The first and fundamental step is the automatic classification method, which is still a complex problem. There are several 

reasons make the accurate classification in retinal image difficult. Firstly, the image is always very noisy and the partial volume effect 

causes the retinal boundary ambiguous. Secondly, the overlaps result in gaps and cavities. Thirdly, there are large variations in retinal 

geometric properties like retinal size and shape between patients, this can be worse if the patient retinal operations,The graph based 

method  is a well known algorithm that has been successfully applied to a wide variety of problems. However, its application has 

usually been restricted to small datasets. The graph extracted from the segmented retinal vasculature is analysed to decide on the type 

of intersection points and later one of the two labels are assigned to each vessel segment.This paper presents some results of on going 

research. 

Keyword- Arteries/veins classification,center line, graph based classification, AVR value, graph modification,optic disc. 

INTRODUCTION  

The various Process Implementation Systems play important role for obtaining the accuracy in the performance and time-

complexity based processes. Various Technical Systemic processes, approaches, methodologies, techniques are used in various related 

to retinal images published recently. The Mathematical Morphology technique based processes used in the construction of a synthetic 

adaptive contrast function from regional maxima and minima and by considering the connected components of the set and the semi-

automatic method to measure and quantify the geometrical and topological properties of retinal blood vessels. It enables fast tracking 

of retinal structures and ensures proper administration of the treatment in case of eye movement.  

The initial step of vessel centerline detection combines local information, used for early pixel selection, with structural 

features, as the vessel length. An effective retinal vessel segmentation technique based on supervised classification using an ensemble 

classifier of boosted and bagged decision trees with 9-D feature vector which consists of the vessel map obtained from the orientation 

analysis of the gradient vector field, Morphological transformation; line strength measures and the Gabor filter response which 

encodes information to successfully handle both normal and pathological retinas. 

The overview of this project deals with the classification of retinal vessels into artery/vein (A/V) is an important phase for 

automating the detection of vascular changes, and for the calculation of characteristic signs associated with several systemic diseases 

such as diabetes, hypertension, and other cardiovascular conditions.An automatic approach for A/V classification based on the 

analysis of a graph extracted from the retinal vasculature. The proposed method classifies the entire vascular tree deciding on the type 

of each intersection point (graph nodes) and assigning one of two labels to each vessel segment (graph links). Final classification of a 

vessel segment as A/V is performed through the combination of the graph-based labeling results with a set of intensity features. 

 

 

http://www.ijergs.org/
mailto:subashreeskcet@gmail.com


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

156                                                                                                   www.ijergs.org   

A/V CLASSIFICATION  

There are certain features that enable the differentiation between arteries and veins.where the arteries are bright red in color while the 

veins are darker.Mostly artery calibers are smaller than vein calibers.mostly vessel calibers can be easily affected by certain diseases 

such as diabetes,hypertension and several cardio pathological disorders. 

Mostly the Arteries are having the  thicker walls,Which it  reflects the light as a shiny central reflex strip [1].The main 

characteristic of the retinal vessel tree is that  in the region near the optic disc (OD), veins not oftenly  cross veins and arteries not 

oftenly  cross arteries, but both types can bifurcate to narrower vessels, and veins and arteries can cross each other. For this particular  

reason, tracking of arteries and veins in the vascular tree is  easily possible, and has been used in some methods to analyze the vessel 

tree and classify the vessels as arteries and veins  

Tracking A/V classification technique that classifies the vessels only in a defined concentric zone that is the region around 

the optic disc. vessel structure gets reconstructed by tracking, later  the classification is propagated outside this zone, where there s no 

data to differentiate arteries from veins.This  type of algorithm is not designed to consider the all   vessels in the zone together,it  

partitions the one zone into four quadrants, and works separately.  

An automatic method used for classifying retinal vessels into arteries and veins .A set of centerline features gets extracted 

and a soft label is assigned to each centerline, indicating the vein pixel. Then the average of the soft labels of connected centerline 

pixels is assigned to each centerline pixel  method was enhanced as a step in calculating the AVR value. 

GRAPH-BASED A/V CLASSIFICATION  

In the region near the optic disc, veins rarely cross veins and arteries rarely cross arteries.Different types of intersection points: 

bifurcation, crossing, meeting, and connecting points. A bifurcation point is an intersection point where a vessel bifurcates to narrower 

parts. In a crossing      point a vein and an artery cross each other. In a meeting point the two types of vessels meet each other without 

crossing, while a connecting point connects different parts of the same vessel. Fig. 1 depicts the block diagram of the extraction and 

classification from retinal fundus images The important  phases are: 1) graph generation; 2) graph analysis; and 3) vessel classification 

 

Graph generation a)Original image     b)vessel segmentation 

 Graph Generation 

A graph is a representation of the vascular network, where each node denotes an intersection point in the vascular tree,and each link 

corresponds to a vessel segment between two intersection points 

1) Vessel Segmentation: The vessel segmentation is used for extracting the graph and also for estimating vessel 

calibers. This method follows a pixel processing-based approach with three phases. The first one is the pre-processing phase, where 

the intensity is normalized by subtracting an estimation of the image background, obtained by filtering with a large arithmetic mean 

kernel. In the next phase, centerline candidates are detected using information provided from a set of four directional Difference of 

Offset Gaussian filters, then connected into segments by a region growing process, and finally these segments are validated based on 

their intensity and length characteristics.The third phase is vessel segmentation, where multiscale morphological vessel enhancement 

and reconstruction approaches are followed to generate binary maps of the vessels 
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at four scales. The final image with the segmented vessels is obtained by iteratively combining the centerline image with the set of 

images that resulted from the vessel reconstruction. 

2) Vessel Centerline Extraction: The centerline image is obtained by applying an iterative thinning algorithm described in [7] to the 

vessel segmentation result. This algorithm removes border pixels 3) Graph Extraction: The graph nodes are 

extracted from the centerline image by finding the intersection points (pixels with more than two neighbors) and the endpoints or 

terminal points (pixels with just one neighbor). In order to find the links between nodes (vessel segments), all the intersection points 

and their neighbors are removed from the centerline image and as result we get an image with separate components which are the 

vessel segments. 

4) Graph Modification: The extracted graph may include some misrepresentation of the vascular structure as a result of the 

segmentation and centerline extraction processes. As a result [3], the typical errors are (1) the splitting of one 

node into two nodes; (2) missing a link on one side of a node;(3) false link. The extracted graph should be modified when one of these 

errors is identified 

Fig 1.Block diagram for Extraction and classification from retinal fundus images  
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A/V CLASSIFICATION 

 

CONCLUSION 

The classification of arteries and veins in retinal images is important for the automated assessment of vascular changes.It is 

the fact that our method is able to classify the whole vascular tree and does not restrict the classification to particular regions of 

interest, normally around the optic disc.The graph-based method with LDA outperforms the accuracy of the LDA classifier using 

intensity features,by which it shows the relevance of using structural information for A/V classification. Further research is planned 

using the graph that represents the vessel tree and the A/V classification method for AVR calculation, as well as identifying other 

vascular signs, such as vascular bifurcation angles, branching patterns, and fractal-based features, which can have significant impact 

on the early detection and followup of diseases, namely diabetes, hypertension, and cardiovascular diseases. 
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Abstractð Efficiency and Effectiveness of industrial work mostly depend on Labour work, manufacturing time, fixed cost and 

variable cost. The main aim of this paper is to decrease Labour work as well as cost. So high efficiency can be obtained.  The two key 

aspects of this paper are:-  

1) Automated System: - In industry the labour work required for segmenting object of different shapes (such as triangular, square, 

round etc.) one by one which are moving on conveyer belt. So it increases labour cost and work time. So, the goal of this paper is to 

design a system which automatically sense shape of object and separates them automatically so work efficiency can be improved.  

2) Machine Vision: - In industries if manufacturers producing different shapes of objects then machine requirement for producing each 

shaped object is different. This paper is also deals with production of every shaped machine in just single machine and separating 

them after production. Thus this research is helpful for Industrial Economization.  

 

Keywordsð MATLAB, Image processing, Shape separation, Automated System 

Introduction :-  An Automated inspection system is continuously conveyed in the manufacturing process. The systems mention in 

this paper offers computing of shapes, Image processing, analyzing image in MATLAB, software computing and determining that 

which shape of object it is. Since, Humans are also able to find shape with prior knowledge. Human judgment is influenced by 

expectations and prior knowledge. However, it is tedious, laborious, costly and inherently unreliable due to its subjective nature. 

Therefore, traditional visual quality inspection of shape performed by human inspectors has the energy to be replaced by software 

computation and making system totally reliable as well as flexible. These systems employ image processing techniques and can 

quantitatively analyze sizes, shapes, and the color and textural properties of products. Accurate automated shape separation and 

segmentation can reduce human workloads and labor costs. Machine vision has been used to detect the part and take the image of the 

part which compares it with the standard dimensions given to it through programming language The research work carried out in this 

paper is very helpful in Automatic Inspection, Process control and Robot Guidance I \n industrial application. The system block 

diagram and stepping action for making this system is follows as. The step includes  

 

1) Acquisition of Image: - Typically using camera analysis of different shapes such as Rectangular, square, circular etc is to be carried 

out through MATLAB image processing and the data obtained for each shape is stored in a storing device such as microcontroller.  

2) After storing each data, when conveyer belt is in running mode, sensor (camera) senses shape of objects and data is given to 

microcontroller from other input port.  

3) Now Microcontroller compares data which stored in step 1 and step 2. if any comparison matches then object of that particular 

shape will be separated by some pushing device(for ex. CD drive) on conveyer belt and segmentation takes place.  

4) if comparison doesn't match then pusher will not operate and hence belt continues to rotate. separation will not be carried out. the 

control system will blow buzzer which will give indication to user that the shape of object is invalid. so, corrupted shape can't be 

segmented. This is great advantage that corrupted shape will not come in manufacturing process.  

 

http://www.ijergs.org/
mailto:ravikhimani1393@gmail.com
mailto:akash3193@yahoo.com
mailto:dipesh_ee@yahoo.co.in


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

162                                                                                                   www.ijergs.org   

 
DESCRIPTION: - 

 
 1) Image Processing for shape separation: -  

Fundamental steps in image processing:  

1. Image acquisition: This is the first step of image processing. In this a digital image is acquired  

2. Image preprocessing: In the second step image is improved in a way that increases the chances for success of the other processes.  

3. Image segmentation: It partitions an input image into its constituent parts or objects.  

4. Image representation: It converts the input data to a form suitable for computer processing.  

5. Image description: In this step features are extracted that result in some quantitative information of interest or features that are basic 

for differentiating one class of objects from another.  

6. Image recognition: It assigns a label to an object based on the information provided by its descriptors.  

7. Image interpretation: A meaning is assigned to an ensemble of recognized objects in this step. 

 

2) Different Power electronics Block to construct system:  

 

 

 

 

 

 

 

 

 

 

 

 

 

The image consists of different blocks which we prepared during research 
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Shape Detection  
 

The shape detection algorithm performs checking/detection of some simple geometrical shapes for provided set of points (edge points 

of a blob). During the check the algorithms goes through the list of all provided points and checks how accurately they fit into 

assumed shape. During image processing, especially for blob analysis, it is often required to check some objects shape and depending 

on it might perform further processing for a particular object shape. For example, some applications may finding only circles from all 

the detected objects, or quadrilaterals, rectangles, etc.Aforge.net describes some basic techniques, which allows detecting such simpler 

shapes like circles, triangles and quadrilaterals (plus their subtypes, like rectangle, rhombus, triangle, etc.).  

The shape checking algorithm allows some deviation of points from the shape with given parameters. In a nutshell, it is permitted that 

specified set of points may form a little bit distorted shape, which might still be recognized. The allowed range of distortion can be 

controlled by two properties (MinïAcceptableïDistortion and Relativeï DistortionïLimit), which allow higher distortion level for 

bigger shapes and smaller amount of distortion for smaller shapes. In order to check specified set of points, the algorithm calculates 

mean distance between specified set of points and edge of the given shape. If the mean distance is equal to or less than maximum  

Permitted distance, then a shape is recognized. For simple shape detection ,we have taken the assistance fromAForge.net Framework. 

We have used simples hope Class under the framework during implementing the application. Simple shape class finds the blob points 

of the objects and preserves these points within an array named blobïarray. During implementation we have invoked separate methods 

for rectangular/square and circular objects. 

  

Rectangular or Square Shaped Objects  
The blob points are used to find four corner points for Rectangular or Square shaped object. The centre point of the object is calculated 

from these corner points. As the expected dimension of the object is known and fixed for a batch, there is provision to provide 

expected length and width of the object as input values .We have kept provision that calculated value (actual) may deteriorate +/-10% 

with respect to given input parameter values. That means if the actual object deteriorates  

Maximum 10% with respect to given dimensions, the algorithm will be able to report the object as valid within the acceptable limit. 

The deterioration percentage can be tuned to more or less if anybody wants. 

 

 

 

 

Circular Shaped Objects  
The idea of circle detection algorithm is based on the assumption, that all circleôs edge points have the same distance to its center, 

which equals to circleôs radius. It may happen that circles may have some distortion of their shape, so some edge pixels may be closer 

or further to circleôs center. The blob points have been considered to find the radius and centre for the circular object. The algorithm 

distortion is too big, than most probably the object has other than circle shape. Finding circular object is easier compare to square or 
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rectangular object due to homogeneity of circular objects. The algorithm is able to process doughnut (one type of baked product) 

image which is having common centre but different radius ( outer and inner circle). Thus it is able to calculate the thickness.  
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CONCLUSION: - 

In this paper, the shape separation is being developed. This system is advantageous for industrial economization. Different types of 

geometries can be used for image processing. This system is more advantageous for small scale industries. Different types of models 

or objects can be used as a work piece for separation 
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Abstractð This paper presents a wavelet transform based technique for the detection of High impedance Faults in the distribution 

feeders. In this study electrical models for a high impedance fault on a power system networks are developed and simulated using Mi-

power. The analysis of resulted current signals, using Discrete Wavelet Transform (DWT) is done proving better performance than 

conventional relays for the detection of high impedance fault. 

Keywordsð High Impedance Faults, Wavelet Transform, Multi -resolution analysis, detail coefficient, daubachies wavelets, Mi-

power software, wavelet toolbox. 

INTRODUCTION  

Detection of High impedance Faults present still important and unsolved protection problem. HIFs on distribution feeders are 

abnormal electrical conditions that cannot be detected by conventional relays such as over current relays, impedance relays etc. 

because of low fault current due to the high impedance fault at the point of fault. These faults often occur when an overhead conductor 

breaks or touches a high impedance surface such as asphalt road, sand, cement or trees and pose a threat on human lives when 

neighboring objects come in contact with bare and energized conductors. 

HIF can occur in two cases. In case one , a conductor breaks and fall to ground and fallen phase current decreases and protection 

relays cannot detect fault because because current is not more than setting current of relays. In other case conductor is not break but it 

touches a high impedance material such as tree branches. In this case feeder current increases but it is not enough to detect by 

conventional protection relays. Therefore this type of fault is very difficult to detect[1]. 

The wavelet transform technique recently proposed as a new tool for monitoring and protection of power system[2-6] has received 

considerable interest in field of power system signal processing[7-8]. The WT well suited to wide band signals that may not be 

periodic and may contain both sinusoidal and non-sinusoidal components. This is due to the ability of wavelets to focus on short time 

intervals for high frequency components and long time intervals for low frequency components. 

In this paper the output currents for the various impedances during fault are used as the medium for fault detection. A three phase to 

ground fault is considered. A Mi-power software is used to generate the three phase to ground fault current data for the various 

impedances. A wavelet analysis using daubechies wavelet is than applied to currents. The coefficients of the detailed scales are 

examined to determine the high impedance fault. 

This paper is organized as fallows. Section 2 presents wavelet transform and multi resolution analysis. Section 3 deals with modeling 

of HIF in Mi-power used for generation of fault currents for various impedances. The implementation of wavelet analysis on the 

signals generated from the simulations is carried out. Section 4 conclusion is made. 

WAVELET TRANSFORM AND MULTI RESOLUTION  ANALYSIS   

The wavelet transform is a recently developed mathematical tool that provides a non- uniform division of data or signal, into different 

frequency components, and then studies each component with a resolution matched to its scale [9-10]. It is often used in the analysis 

of transient signals because of its ability to extract both time and frequency information simultaneously, from such signals. The 

comparison of the WT with the Fourier transforms (FT) and why it is preferred to the FT has been documented in [11]. 
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Multi-resolution Analysis (MRA) is an alternative approach used to analyze signals to overcome the time and frequency resolution 

problems, since these problems persist regardless of the transform employed. MRA analyses the signal at different frequencies with 

different resolutions. It does not resolve every spectral component of the signal equally. It is designed to produce good time resolution 

and poor frequency resolution at high frequencies and vice versa. The rationale behind this is that the signals that are encountered in 

practical applications have high frequency components for short durations and low frequency components for long durations. 

In DWT, a time scale representation of a digital signal is obtained using digital filtering techniques, developed by [12]. DWT uses 

filters of different cut-off frequencies to analyze the signal at different scales. The signal is passed through a series of high pass filters 

to analyze the high frequencies, and it is equally passed through a series of low pass filters to examine the low frequencies. Filtering a 

signal is synonymous with the mathematical operation of convolution of the signal with the impulse of the filter as presented in 

equation (1). 

 
 

where x[n] is a discrete time function, n is an integer and h[n] is the low pass filter impulse. Really the most important part of many 

signals is the low frequency content. It is what gives the its identity. The high frequency content, on the other hand, only impacts 

flavor. This is what brings into wavelet analysis, approximations and details. Approximations are the high-scale, low frequency 

components of the signal, while details are the low-scale, high frequency components. Approximations (also known as the scaling 

coefficients) are computed by taking the inner products of the function f(t), the signal, with the scaling basis űj,k, achieved with 

equation (2). 

 

 

 
 

This is obtained by passing the original signal through a low pass filter while details (also known as the wavelet coefficients) are 

obtained by passing the signal through a high pass filter. This operation is computed mathematically by taking the inner products of 

the function f(t) with the wavelet basis as in equation (3). 

 

Where the scale function űj,k(t) and the wavelet function ɣj,k(t) are determined by the particular 

mother wavelet ɣa,b selected [3]. Unfortunately, performing the above operation on a real digital signal leads to twice the data one 

started with. Correcting this problem created by the filtering operations, the original signal must be down sampled. Down sampling a 

signal is synonymous with reducing the sampling rate, or removing some of the samples of the signal. 

 

As mentioned earlier, the DWT analyses signals at different frequency bands with different resolutions by decomposing the signal into 

coarse approximation and detail information. DWT uses scaling functions and wavelet functions in achieving this. These two sets of 

functions are associated with low pass and high pass filters, respectively. The original signal x[n] is first passed through a half band 

high pass filter g[n] and a low pass filter h[n]. As said previously, after the filtering exercise, half of the samples would be eliminated. 

The signal can therefore be sub sampled by two. This constitutes one level of decomposition and can be expressed, mathematically as 

follows 

 

 
 

where Dj is the output from the high-pass filter called Detail and Aj is the output from the low-pass filter called Approximation, at 

resolution j, j=1, 2, é, J; k=1, 2, é, K, where K is the length of the filter vector, after down sampling by two. The signal 

decomposition process can be done iteratively with successive approximations being decomposed in turn, so that one signal is broken 

down into many lower-resolution components. Fig. 1 [11] illustrates a multiple level decomposition procedure for a signal x[n]. 
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Fig1. Schematic Diagram of Multi-resolution Analysis of DWT Decomposition 

 

SYSTEM MODEL  

A sample ten bus system considered for the study. The system consists of three generators, seven lines, three transformers and three 

loads. System data is on 100MVA base and 60 Hz . this is Simulated for various impedances for the detection of HIFs. A model is 

developed using Mi-power software for the analysis. 

 

   
Fig2: HIF model of ten bus system developed using Mi -power software 

Case(i): Normal operating condition 
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  Fig 3(a): Current  waveform during normal operating condition 

 

    Fig 3(b): Current  waveform during normal operating condition using Wavelet transform 

In case (i) it can be observed that, during normal operating condition there is no change in load current,    hence when analyzed with 

wavelet transform, there no variation of current. 

Normal operating current= 3497.35A 

 Case (ii): Fault with Z=0 Ohm 

 

   Fig 4: Current and voltage waveforms (Z=0 ohm) 
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    Fig 5: Fault current waveform with Z=0 ohm 

   Case (iii): Fault with Z=10 Ohm 

 

  Fig 6:  Current waveform with Z=10 ohm 

 

 Fig 7 : Current waveform with Z=10 ohm  using Wavelet transform 

Case(iv). Fault with Z=100 ohm 

 

    Fig 8:  Current waveform with Z=100 ohm 
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Fig 9: Current waveform with Z=100 ohm with using Wavelet transform 

Case(v). Fault with Z=1k Ohm 

 

Fig 10: Current waveform with Z=1k ohm 

 

Fig11: Current waveform with Z=1k ohm with using Wavelet transform 

When energized conductor breaks or comes in contact with the non-conducting  foreign object High impedance fault occurs. Because 

of this high impedance during fault, fault current is very low  which cannot be easily detected by conventional relays. Hence a wavelet 

transform is used for detection of high impedance fault.  Discrete 1D-Wavelet with two-stage decomposition of the signals obtained, 

using db4 wavelet level 2 detail and approximation coefficients are plotted. From waveforms obtained from wavelet transform, small 

variations in the current can be easily detected. 

 

 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

172                                                                                                   www.ijergs.org   

 

Fig 12: Current waveforms for the faults of various impedances 

In case (iv) and (v) fault is created for high impedance values (100 and 1k ohms) this high impedance resist the increase in load 

current during fault hence it become difficult for the over current relays and other conventional relays to detect the presence of fault. 

Current signals obtained from these simulations are analyzed using wavelet transform which are very useful n detection of these high 

impedance faults. 

The waveforms of voltage and current generated in the simulations carried out in and are transferred to discrete wavelet transform 

toolbox of MATLAB to analyze the frequency characteristics of the signals. Performing two-stage decomposition on these signals, 

using db4 wavelet, yields level 2 detail and approximation coefficients plotted.  

 

Normal operating current= 3497.35 A 

Fault Impedance Increase in current 

From To 

Z=0  ohm 3497.35A 20486.69A 

Z=10  ohm 3497.35A 3768.42A 

Z=100  ohm 3497.35A 3541.12A 

Z=1k   ohm 3497.35A 3534.20A 

 
Table 1. Increase in load current during fault for various impedances 

 

CONCLUSION 

This paper presented a wavelet transform based technique for the detection of high impedance faults in power system network. In this 

paper a 10 bus system is developed using Mi-power and faults are created for various impedances. Current waveforms are obtained as 

output of computer simulation. The discrete wavelet transform is used for the analysis of these obtained current waveforms which 

helps in detection of high impedance faults. 
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Abstract:  From the pre-technology age explicating ethics has always attracted the attention of philosophers globally. With distinct 

decipherment in various nations and cultures throughout the globe the field of ethics involves organizing, safeguarding, and 

advocating theories to evaluate and bisect right and wrong behavior. The rudimentary interpretation of online dictionary elucidates 

ethics to be the body of moral principles or values governing of a particular culture or group reflecting dharma. From the birth the 

parents, the schools & the statute incorporate ethical standards to which all individuals abide and draw line between the limits and 

boundaries to adhere.  

 Post technology the basic human needs have seen a radical change where ófood, clothing and shelterô have now an added 

element to its definition as in ófood, clothing, shelter and internetô. The internet has enveloped every phenomenon in all walks of life, 

from banking to shopping, from education to projects and research. The paper accentuates the incompetency of the parents, teachers 

and statute to incorporate online ethical standards in children thereby escalating the chances of reckless use of the cyber space. 

Internet savvy users are also in dilemma on analyzing what amounts to ethical on the World Wide Web. Parents, educators, 

administrators across the globe are struggling to explore appropriate approaches to demonstrate and inculcate cyber ethics in the new 

generation. 

 

Keywords: Cyberbullying, Cyberspace, Ethics, Social Networking Sites, Indian Penal Code 1860, Information Technology Act 2000. 

 

INTRODUCTION  

 

Preclude: 

The development of information technology escalates oodles of issues like computer intrusion, security, privacy 

infringement, intellectual property legitimacy, defamation, cheating, fraud and impersonation and so on. The innate feature of 

anonymity comforts the perpetrator to behave unethical on internet with no cyber-censorship. In short the cyber ethics may be defined 

as a responsible use of internet or responsibilities for information on internet. This paper is divided into two sections where part one 

highlights on the careless & bold access of Social Networking Sites (SNS) by children and youth on internet the second part 

illuminates the role of statute i.e. pitfall in the cyber governance of India to inculcate cyber-ethics in the pre-stages. 

Part I  

Logical interpretation of cyber ethics means principles or standards of human conduct thereby obeying laws applicable to 

online behavior for a safe and healthy browsing. It may be addressed with different names like cyber citizenship or netiquettes and 

sheds light on what user does online when no one is watching. The moral behavior and true virtues that one follows offline in the real 

world on daily basis when practiced online it defines cyber ethics. It is very essential for a user to understand what are the causes and 

consequences of accessing technology in haphazard manner.  
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New generation-children and teens who otherwise may think several times before committing an offence offline like pick 

pocketing, robbing etc. donôt take a second to cross the cyber ethical boundaries and being accountable to a cybercrime due to lack of 

cyber regulations. The availability of internet on cheap and handy devices round the clock supplemented with anonymity is no less 

than ógenie and the magic lampô for children and teens to fulfil their unlimited wishes at a click of the mouse. Technology continuous 

to change rapid than a blink of eye as such it brings new dimensions to the responsibilities of parents, teachers and legislation. Today 

the education system is reliant on internet for projects, homework, research and filling of online forms is a part of routine work. 

Children use a computer and internet at very early stage of education, maybe on their own, or through the educational institutes where 

schools provide free access to internet in the libraries or on cell phones, as such practically what steps have been adapted to coach 

ethical use of technology in schools. 

Bullying has been a concern in schools and colleges for ages but the pre-technology period saw innocent peer-to-peer harassment or 

mischief within the control of the teacher but the post technology has marked a violent online behavior creating totally a new subject 

of concern, study and research coined as ócyberbullying.ô Bullying may be verbal, physical, sexual, prejudicial, and emotional and 

when all this is done using technology it is cyberbullying the demon form of bullying. Cyberbullying can be briefly defined as 

ñsending or posting harmful or cruel text or images using the Internet or other digital communication devicesò (Willard, 2004b, p. 1). 

The free access to Google and unmonitored profile creation on social networking sites has led children to use internet 

recklessly. Playing mischief and posting remarks on peers profiles have become a customary obsession in children and youth. The soft 

and light remarks advance to be heavy and harsh when children form hate groups and target a single victim with abusive messages and 

online comments. A person is judged on how many friends he or she has on SNSs or how many likes & comments one receive on the 

SNSs. In the bid to add and increase the friend-count online children have accepted and added strangers to their profile. They do not 

hesitate to chat and give out all the personal information to such strangers escalating unknown dangers to them or their family and 

friends. The weak and shy child in the class or society is the target of such bullying. Many children join the group with the fear that 

they may be secluded from the group if they donôt join their peers, while others are those who themselves have been a victim to 

cyberbullying in their past. 

The aftereffects of cyberbullying show psychological irreparable harm and may ruin the future of the victim, he may show 

poor results in studies and inflict in low self-esteem, school failure, anger, anxiety, depression, school avoidance, school violence, and 

suicide. The victim has no escape as the abusive content posted takes no time to reach multitudinous online audience leaving the child 

with a fear, insult, defamation & drive to suicide. A survey conducted by Patchin and Hinduja (2006) of under 18, highlighted various 

forms of bullying including being ignored (60.4%), disrespected (50.0%), called names (29.9%), threatened (21.4%), picked on 

(19.8%), made fun of (19.3%) and having spread rumors about them (18.8%). A study conducted by McAfee states that 52% of school 

going children in India have an account on SNS wherein 50% have experienced cyberbullying, 92% children have done something 

risky online, and 70% have posted their personal information online. The SNSs have set 13 years of age as criteria to open an account 

but as per The Social Age Study by knowthenet.org.uk- 59% have an account on SNSs before the age of 10. The 13 years of age 

limitation is set according to the Childrenôs Online Privacy Protection Act (COPPA) 1998 which restricts online service providers 

from collecting personal information and protects against collecting and sharing information of children with third parties. 

The Anti-bullying charityôs findings in 2013 states that 69% young people have been victims of cyber bullying-a number 

much higher than its previous reports, young children are likely to be bullied as twice on Facebook as on any other social networking 
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site.
1
 A survey report of NSPCC states 93% of users in 2013 were between the ages 5-15 years, 82% were of 5-7 years, 96% were 8-

11 years and 99% were 12-15 years old.
2
  

Creating of fake profile by children under 13 is an offence as per the COPPA. As per the Indian Act 18 years is considered as 

the age of majority, with innumerous clan of children opening an account below 18 years of age is against the Indian Majority Act, the 

Indian contract Act, and also the Information Technology Act thereby coming into the gamut of cybercrime, accounting to punishable 

offences. A Public Interest Litigation (PIL) was filed by the former Bhartiya Janata Party ideologue K.N.Govindacharya in concern of 

an incident where several minors involved in ósex and smokeô party in Gurgaon gathered through Facebook. The Delhi High Court 

through a division of bench directed Facebook and other SNSs to put a disclaimer in bold letter stating children below 13 years of age 

cannot open an account on it. Senior advocate appearing for the Facebook assured that Facebook will upload a disclaimer for the 

same. YES- All is assured- all are directed but - WHERE IS THE MECHANISM TO VERIFY THE AGE OF THE USER? In practical 

bureaucracies and their norms are necessary for implementation of the law without which law remains inadequate and crippled. The 

synergy between the normative order of law and the normative order of bureaucratic norms is mandatory on global platform for cyber-

safety. 

 

Part II  

 The European Union
3
 has taken outstanding initiative and is the only international Council that has framed 

guidelines for cyber ethics i.e. protect online -freedom, security and human rights, and aids to protect societies worldwide from the 

risk of cyber-crimes. The draft TWO of the EU Human Rights Guidelines on Freedom of Opinion & Expression Online and Offline in 

its clause A(6) states that every signatory state member of the EU are committed to protect and ensure freedom of opinion and 

expression, within their boundaries and all over the world. India, United Kingdom (UK) & USA has ratified the treaties and various 

global documents to administer cybercrimes in their local Legislations. The discussion of online offences related to children always 

directed to cyber child pornography, but thanks to the legislation of India for its initiative in bringing child pornography under statute. 

Child Pornography has been addressed wisely in Information Technology Act 2000 (ITA-2000) as amended in 2008 wherein first time 

the Act has used and introduced the word children in Section 67B which read as:  

67 B Punishment for publishing or transmitting of material depicting children in sexually explicit act, etc. in electronic form.  

Whoever,-  

(a) publishes or transmits or causes to be published or transmitted material in any electronic form which depicts children engaged in 

sexually explicit act or conduct or  

(b) creates text or digital images, collects, seeks, browses, downloads, advertises, promotes, exchanges or distributes material in any 

electronic form depicting children in obscene or indecent or sexually explicit manner or  

                                                           
1
 CYBERBULLYING STATISTICS: THE ANNUAL CYBERBULLYING SURVEY 2013 

http://www.ditchthelabel.org/cyberbullying-statistics/accessed on 18/3/2014. 
2
 Statistics on online safety 

http://www.nspcc.org.uk/Inform/resourcesforprofessionals/onlinesafety/statistics-online-safety_wda93975.html, accessed on 

18/3/2014. 
3
 You are here: Home » National » India, allies to combat cybercrime India, allies to combat cybercrime Anirban Bhaumik, New 

Delhi, May 16, 2012, DHNS:Website: http://www.deccanherald.com/content/249937/india-allies-combat-cybercrime.html, last 

accessed on 24/3/2014. 
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(c) cultivates, entices or induces children to online relationship with one or more children for and on sexually explicit act or in a 

manner that may offend a reasonable adult on the computer resource or  

(d) facilitates abusing children online or  

(e) records in any electronic form own abuse or that of others pertaining to sexually explicit act with children, ééééé 

  

This Section has addressed online child pornography and is welcome amendment to the ITAA 2008.  The same concern 

towards children can be noticed by the Government of Indiaôs ratification of the Convention on the Rights of children leading 

administration of conventional laws  to boost the new landmark legislation - Protection of Children from Sexual Offences Act, 2012 

(POCSO). POCSO is the outcome of the basic fundamentals enshrined in the UNCRC whence the appropriate national, bilateral and 

multilateral measures to encourage protection of children from sexual offences and assaults is addressed. The Act has no mention of 

bullying or cyberbullying and online offences related to children.  In India the Information Technology Act and the Indian Penal Code 

are the legislations under which cybercrimes are addressed. If the perpetrator is an adult then criminal and civil laws attracting 

punishment and compensation to the victim child and aggrieved family members is the relief. But if the wrong doer and the target both 

are children then along with the IT Act & IPC the Juvenile Justice (care and protection of children) Act, 2000 has to be looked into. 

The Amendment of the Information Technology Act in 2008 has put efforts to combat cyber-crimes but if seen through the children 

protection perspective it does not have much to offer other than Sec 67 B as discussed above. No other offences related to children 

have been addressed in the IT Act in spite of child cases been brought to notice before the amendments and online mischief been 

played by children prior to 2008. 

 

The following table shows the legislations in India that attract cyber-crimes 

Information Technology 

Act-2008  

Section  Indian Penal Code  Section 

Tampering with computer 

source documents 

Sec. 66 Sending threatening 

messages by email 

Sec. 503 

Punishment for sending 

offensive messages 

through communication 

service, etc. 

Sec. 66 A Sending defamatory 

messages by email 

Sec. 499 

Publishing obscene 

information 

Sec. 67 Forgery of electronic 

records- 

Sec.463 

Un-authorized access to 

protect system 

Sec. 70 Bogus websites, cyber 

frauds 

Sec 420 

Breach of Confidentiality 

and Privacy 

Sec. 72 Email spoofing& Web-

Jacking 

Sec 383 

Publishing false digital 

signature certificates 

Sec. 73 E-mail Abuse- Sec. 500 

 

The Information Technology Amendment Act has some eminent elements as follows: 

¶ Data privacy 

¶  Information Security 
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¶  Defining cyber café 

¶  Making digital signature technology neutral 

¶  Defining reasonable security practices to be followed by corporate 

¶  Delineating the role of intermediaries 

¶  Defining the role of Indian Computer Emergency Response Team 

¶  Inclusion of some additional cybercrimes like child pornography and cyber terrorism 

¶  Authorizing an Inspector to investigate cyber offences  

Technology changes at a rapid pace, cybercrimes emerge with new ways to fraud and play with the law, unfortunately the online 

victimization of users is on rise. Undoubtedly the Information Technology Amended Act of 2008 is a masterpiece compared to its 

antecedent the Information Technology Act 2000 but the Amendment has overlooked concrete tough measures for inculcating cyber 

ethics and creating awareness. The Amendment has focused more on e-commerce while other issues like defamation, privacy 

infringement and torts have been overlooked. India has no statute directly addressing the guarantee to privacy of an individual but 

ingredient of right to privacy as traditionally contained in the common law and in criminal law is recognized in courts which include 

defamation, harassment, nuances and breach of confidence. The Juvenile Justice (Care and Protection of Children) Act 2000 prohibits 

the publications of names and other particulars of children involved in the proceeding under the Act thereby managing to secure the 

privacy of the child in the trial. Article 21 of the Indian Constitution has a provision which reads óNo person shall be deprived of his 

life or personal liberty except according to procedure established by lawô this Article is deemed to have within its ambit inter-alia- the 

Right to Privacyô- the right to be left alone
4
. Where the Supreme Court laid down that right to privacy is implicit in the right to life and 

liberty guaranteed to a citizen under Article 21 of the Constitution, which guarantees the citizen the right to safeguard the privacy of 

own life, family, marriage and procreation, motherhood, childbearing and education among others. As such children in India being the 

citizens of India are at risk of their privacy being infringed online and target to online bullying, with no special law addressing the 

óinvasion of online privacyô of children to mitigate the inadequacies in the IPC & IT Act. 

Cyberbullying is a new area of concern bothering the parents, teachers and the society an initiative in the Act with provisions 

of awareness would go far long creating cyber ethics as technology has to be understood and learnt by all the stalk-holders like the 

parents, teachers, educational institutes, Non-Government Organizations, Judicial officers, legal professional, litigant public and the 

society at large. Lack of tech-savvy staff and knowledge of the adjudication process including the investigating agencies further 

widens the issue. India needs to strengthen the high-tech crime units and incident response teams, with more effective interagency. A 

joint effort of public-private and international cooperation on local, national and international level will surely help to curb the menace 

of cyberbullying and strengthen a healthy online experience. An amendment in The Juvenile Justice (Care and Protection of Children) 

Act 2000, to discipline and counsel the juvenile on cyber ethics and cyber in the reformative term has to be added. The child offender 

may or may not have been booked for online offences, but maybe online or offline-the Act needs to have counselors to coach the use 

of cyber space as it is very likely that once released the child will have a cell-phone with an internet from tomorrow.  

 

Conclusion: 

 óignorantia legis neminem excusatô ï A simple rule of ignorance of law excuses no one thereby not knowing the laws and 

limits on internet does not make a wrong doer skip liability of law merely on the basis of its unawareness of the content. 

A mixed percentage of children and adult userôs access internet, it is impractical to teach cyber ethics to adultsô elders but to 

washout the cyberbullying and other offences from the grass root level steps should be taken to implement rules and regulations in 

schools and institutions. Cyber ethics should form a compulsory part of the curriculum without which schools and colleges should not 

receive their grants and aids. The childish nature of child if molded in a proper direction in proper time-there are fair and full chances 

                                                           
4
  (Rajgopal v State of TN, 1994 (6) SCC 632) 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

179                                                                                                   www.ijergs.org   

of a safe online future with moral cyber ethics. An emphasis on the role of the local educational institutes to draft policies and 

guidelines to create cyber ethic awareness for effective implementation of the international human rights norms will surely prove to be 

gainful. The Government also needs to set proficient curator organizations and not rules and regulations in schools for the name sake. 

Stringent pre-school and school awareness, safety policies and guidelines will surely prove to be effective tools to establish and ensure 

a child friendly cyber space with healthy browsing experience. 
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Abstractð As the healthcare industry has evolved, technology provides readily accessible health data that may facilitate people to 

deal with health concerns. Wearable sensors are commonly used for this purpose. Wearable systems are used for exercise regimes for 

health and rehabilitation are notably helpful. The benefits wearable kind sensors have include quick response times, minimum sample 

pre-treatment and high turnout. Wearable sensory devices connected to smart phone apps are already a part of sports personnel. 

Sportspersons use wearable systems like a pulse oximetry (a non-invasive way to monitor O2 saturation), that helps them to optimize 

their performance. Normally wearable sensors and portable computing devices present the prospect to produce timely health 

information of the patient to doctors as well as customers. 

By supplying real time health information, a sensor primarily based health care information infrastructure that's based on relatively 

static based sparsely collected information can be used to maintain the patient medical records effectively. The solution projected for 

this method combines environmental and wearable sensors so as to monitor both the surrounding space of the patient and the patientôs 

health status at the same time. This would allow a comprehensive understanding of the patientôs condition by both the specialist caring 

for the subject and the patient themselves. 

 

Keywordsð: Healthcare, Wearable sensors, Environmental sensors, healthcare monitoring system, health status, and health concerns 

INTRODUCTION  

The purpose of this paper is to design a health care system that integrates both wearable sensors and environmental sensors, that offers 

a comprehensive diagnosis of the patientôs condition in remote healthcare monitoring. 

Common healthcare monitoring systems thus far involved the use of electronic sensors for the sensing and monitoring of the various 

physiological parameters of the human body. Even though these systems do offer the necessary data for the medical practitioner to 

help the patient, it still might not be enough for the most effective treatment. Thus a more thorough information of the patient is 

needed, to the extent that even the environmental factors play a significant role.  

Different methods with similar goals have been researched and implemented.[1] Shibu J and Ramkumar.R proposed a technique that 

provides a non-invasive approach to health care monitoring that allows the individual to keep record of their own health records, by 

use of smart card.This methodology effectively reduces the time of the patients to be spent within the hospitals additionally it permits 

us to access the health parameters from anyplace by swiping the smart card in the smart card reader. 

Marco Messina, Yen yang Lim, Elaine, Lawrence, Don Martin and Frank Karglôs paper [8] describes the implementation and 

validation of a prototype of an environmental and health monitoring system based on a Wireless sensor Network (WSN).The solution 

projected by their system combines environmental and medical sensors so as to observe both the surrounding space of the patient and 

also the patientôs health status at the same time. A series of experimental situations were developed and enforced in a very laboratory 

setting. The conclusion considers the implementation of future enhancements to the health observance network by introducing new 

sensors and placement pursuit capabilities, and by group action alarm triggering algorithms and advanced security techniques. 

Ming-ZherPoh, Kyunghee Kim, AndrewGoessling, Nicholas Swenson and Rosalind Picardôs paper [7] showed the development of 

wearable sensors suitable for comfortable and continuous cardiovascular assessment. Heartphones, a snug, even fashionable system 

for measuring the bilateral blood volume pulse (BVP) that fits within normal earbuds by adopting a smart phone as a part of the 

platform. Heartphones solely think about rely on earphones and a cellular phone, common pocket things, to supply measurements like 

pulse and beat-to-beat changes in heart rate variability (HRV). 
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Jayalakshmi R, Mahalingam D and Rajeswariôs [2] talked about a healthcare solution that combines android mobile and IPv6 

techniques in a wireless sensor network to monitor the health condition of patients and provide a good range of effective healthcare 

services by using global network. With the help of GSM human body level can be accessed from anyplace. A low-power embedded 

wearable device measures the health parameters dynamically and is connected according to the concept of IPv6 over low-power 

wireless personal space network to the M2M node for wireless transmission through the internet or external IP-enabled networks via 

the M2M gateway. 

VeyselAslantas, RifatKurban and tuba Caglikantar [9] created a Pocket pc based, low-cost, portable, wireless health monitoring and 

alarm system. Humanôs electrocardiogram (ECG), temperature and pulse data are acquired and sent to a personal digital assistant 

(PDA) using IEEE 802.15.1 Bluetooth. Although this approach appeared well rounded and convenient as it serves a portable way to 

monitor electrocardiogram (ECG), temperature and pulse data, in the present day and age, there are several devices that don\'t need 

any extra device that needs carrying around. 

RESEARH GAP  
Several healthcare monitoring systems only look at the prospect of limited sensing capabilities and have also not taken into 

consideration the necessity of including the environmental factors. The many systems involved in healthcare monitoring mainly 

pertain to using a closed space approach with uncomfortable sensors that many do not like to wear continuously. Or they involve 

carrying an extra communicating PDA in order to make it portable. Proper alerting mechanism has not been thoroughly implemented. 

BLOCK  DIAGRAM  

 

Transmitter:  

 

 

 

Figure 1: Block Diagram and Transmitter end of M2M (Machine to Machine) System 

 

Receiver: 
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Figure 2: Receiver end of M2M (Machine to Machine) System 

 

 
METHODOLOGY  
To implement a remote healthcare monitoring system. In these sensors to monitor the medical parameters such as Blood Pressure, 

Heart Rate and Temperature are designed and interfaced to the microcontroller ATmega16. This microcontroller having inbuilt ADC 

which converts the sensors input analog signals to digital signals. 

These days, wearable sensors such as heart rate monitors and pedometers are in common use. Several products are already on the 

market, such as the Lifeshirt, developed by Vivometrics, the body monitoring system developed by BodyMedia and the Nike-Apple 

iPod Sports kit which facilitates individualized feedback control of performance during exercise periods.  

The Heart Beat Sensor provides a simple way to study the heart's function. This sensor monitors the flow of blood through Finger. As 

the heart forces blood through the blood vessels in the, the amount of blood in the Finger changes with time. Heart beat sensor is 

designed to give digital output of heart beat when a finger is placed on it. It consists of a super bright red LED and light detector. The 

LED needs to be super bright as the maximum light must pass spread in finger and detected by detector. When the heart pumps a pulse 

of blood through the blood vessels, the finger becomes slightly more opaque and so less light reached the detector. With each heart 

pulse the detector signal varies. This variation is converted to electrical pulse. This digital output can be connected to microcontroller 

directly to measure the Beats per Minute (BPM) rate. This signal is amplified and triggered through an amplifier which outputs +5V 

logic level signal. The output signal is also indicated by a LED which blinks on each heartbeat. 

The proposed design has a significant advantage: introducing environmental sensors that collect context information will help in 

analysis of the medical data. When, e.g., a patient is doing sports, medical parameters like heart rate or O2 saturation have to be 

interpreted differently compared to the same person sleeping in bed. It is estimated that 70% of all illnesses are preventable, and if 

suitable screening measurements were introduced, this could produce dramatic reductions in costs for treatments and medication. 

The environmental sensors mainly include temperature sensors, humidity sensors, and in case of emergency, an alarm signal from 

smoke detectors. It happens to be very important that the inclusion of special circumstances sensors such as smoke detectors be 

included so that the attending physician may communicate the appropriate course preventive diagnosis even when the patient is 

remotely stranded.  

The processed signals from the respective medical sensors and the environmental sensors are now sent to ATmega16 Microcontroller 

that process the received signal and displays on the development kit, but more importantly now proceeds to the next phase of the 

monitoring system, that is to communicate the received results to the patient and physician. The received data is communicated by 

simple means of Bluetooth via UART serial communication. In the proposed system we use two RF Bluetooth that are Transceivers 

and may act as either a transmitter or a receiver. We should note that communication is possible only when one Bluetooth acts as a 

transistor and the other as a receiver. Communication is not possible for a pair of transmitters or a pair of receivers. The received 

information is sent to the respective Smart Phones via UART. The Smart Phone is capable of displaying, monitoring, recording and 

sharing the received information, thus saving cost on display, and recording devices. This solution not only gives patient more 

freedom, but also provides early diagnosis of cardiac diseases with its alarming properties. 
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CONCLUSION 

A lot of research and effort has gone into the making of a better and well improved healthcare monitoring system, even for remotely 

located patients. Only a few of these researches have taken into consideration of the environmental factors that affect the human health 

state. Thus, this paper puts forth the necessity, method and various trends in using both medical and environmental sensors. Further, 

taking advantage of the advanced technology available to the general public, a remote healthcare monitoring system that is capable of 

providing health parameters by wireless means to Smart Phones of both patient and physician, it is possible to provide immediate 

diagnosis simply through the click of a button. 

FUTURE SCOPE 

In order to implement future improvements to the health monitoring network we can introduce new sensors such as cameras, ECG 

sensors as well as location tracking capabilities. We can also plan to integrate alarm triggering algorithms and advanced security 

techniques in Wireless Sensor Networks which would be essential in a health monitoring environment. Another aspect to consider is 

involving wearable sensors or wearable sensors that may well be cheaper and more diverse in utility which can lend a hand in 

improving the already existing systems. 
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Abstract- Development of novel mobile devices in the electronic world, built the need for developing display unit with appropriate 

aspect ratio. Image of various size and resolution undergo several modifications to get displayed in varying display size. This 

modification which is image resizing leads to important detail or content of the image to be lost. Image retargeting considered as the 

content-aware image resizing become very challenging to achieve visually better image while resizing. In this paper, the various forms 

of Seam Carving (SC) which indeed referred as a dazzling image retargeting technique are discussed precisely as a survey. For better 

accomplishments on image retargeting, the seam carving that undergone huge changes for the past is emphasized upon to impart a 

concise understanding of various models of contemporary seam carving techniques. This paper also provides significant insights into 

the seam carving technique by exploring its various methodologies and includes a comprehensive survey of the relatively new ground-

breaking seam carving models for comparing with the state-ofïthe-art seam carving models.  

General Terms 

Digital Image Processing, Computer graphics, Computer Vision, Pattern Recognition  

Keywords 

Image Resizing, Content-Aware, Image Retargeting, Seam Carving, Region of interest, Discrete wavelet transform, Spatial orientation 
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1.   Introduction 
Frequent progress in novel display devices with discriminate aspect ratio and resolution is demanding the display of multimedia 

contents. Some standards like HTML allow dynamic changes in text and page layouts but the images remain inflexible in size and 

cannot distort to fit different layouts automatically. So versatility of the images on different display sizes is challenging. As the display 

device varies in the display screen size, the content of the image is not displayed effectively by visually distorting the Region of 

Interest (ROI) which is referred to contain sub-images. Image resizing thus has to face many challenges to display the image with high 

quality. Conventional image resizing methods such as scaling and cropping are used for resizing ROI. However they are ineffective 

when used on content-aware resizing of overall image.   

When images from high-resolution display are displayed in low-resolution display it then leads to distortions of important contents in 

the displayed image. To avoid the loss of important image features a better method introduced to remove uninterested pixels while 

preserving the region of interest of the image.  This leads to the development of image retargeting [1] techniques. The major 

retargeting objectives are to preserve content, preserve structure and prevent artifacts. Image retargeting resizes the image to utilize the 

full screen size of the display device without the quality and content decrease. Scaling and cropping are the standard content unaware 

image retargeting techniques. Scaling can be applied only uniformly to retain the image without the loss of any pixels but oblivious to 

the image content. Cropping or re-sampling can only remove pixels which lead to visual distortion and artifacts. This method does not 

produce satisfactory results and introduces significant visual distortions. This situation emphasizes to induce novel operators for image 

retargeting. Conventional methods for image resizing like scaling and cropping introduces distortions when the aspect ratio changes, 

can generate artifacts due to aliasing, and can make important objects unrecognizable due to the change in size. To address these 

issues, techniques are taken into account the images content while resizing attempt to preserve important regions while maintaining an 

aesthetically pleasing image. Seam carving (SC) [2] is referred as content-aware image resizing technique that results in better image 

quality by preserving the details. 

2.    Seam Carving  

Seams which are considered as the 8 connected paths of pixels is inserted or removed iteratively to accomplish the target display size. 

This technique is robust for any kind of images and it provides satisfactory results by considering the contents of the image and 
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removes image distortion and visual artifacts. Beyond traditional sampling theory, image resizing not only considers on geometric 

constraints but on image content as well. Content aware image retargeting, image feature enhancement, object insertion and object 

removal, object preservation, image resizing like image shrinking and image enlarging are the main scope of applications of Seam 

carving technique.  

2.1   Seam Carving Techniques 

In this dissertation the seam carving which is one of the content aware images retargeting technique is presented as a survey. 

 Multi -view Image Seam Carving: Multi -view image [3] resized to display in a single liquid-crystal display (LCD) unit using 

the pixel intensity and the depth information. The combination of 2D image and depth map gives inter and intra object boundaries 

very precisely when used with L1 norm to generate the energy function that provides improved seam carving algorithm. Authors 

proved that the proposed SC would provide better result than the Vanilla SC which concentrated only on the pixel intensity. And 

concluded that the idea can be extended to 3D multi-view video streams. 

 Balanced Seam Carving: A novel energy called as balanced energy map [4] is introduced by combining the merits of edge 

map and saliency map. Edge map which is considered as a governing map spreads energy more smoothly and proved to be robust. 

Whereas, the saliency map which is considered as a complement allocates visually prominent regions with higher energy and detects 

pixel saliency values from the low-level features rather than the intensity values. New insight in to forward energy is introduced by 8-

connected energy measurement that accurately measures the vertical, horizontal and diagonal artifacts. Later they used dynamic 

programming and graph cut to carve out the seams. However limitations like more user interactions to reset the weight parameter for 

saliency map is required and the straight edges are distorted in the structure dominant image.  

 Multi -scale Seam Carving: Authors, improved SC technique by providing general filter bank frame work [5]. Multiple scales 

of image structures are enebled by designing novel filters that worked for variety of images irrespective of their types. Authors 

introduced guidance vectors in cumulative energy map that designate which pixels are to be selected for driving the seam. 

Experiments done by redefining backward energy seam carving filters and forward energy seam carving filters bank by passing each 

level of image through the designed novel filters. It has been shown that the importance of a pixel not only lies in the energy at a 

particular scale but also in the number of scales as shown in Fig.1 and the coarser scales are preferred for resizing. Authors conducted 

various experiments and concluded that Roberts filters at 5 levels and forward-energy filters at 3 to 4 levels produced desired results 

and one of the results is shown in Fig.2.  

 

 

Fig.1: (Top) Grassy Image and its 4 Levels of High Pass Coefficients from Fine to Coarse. (Bottom) Part of Horse Head and 

its 4 Levels of High Pass Coefficients.    
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                                                                (a)                                                              (b) 

Fig.2: (a) Original Image. (b) 30% Width Reduction of the Original Image Using fꜞwd Filter Bank and Scale Depth ὔ=4. 

(c) Reverse Seam Carving: Authors found that there is an affiliation between the two processes of seam insertion and seam 

deletion [6]. To and fro usage of these two processes resulted in aliasing which means removing seam and inserting seam 

lead to artifacts and distortions as shown in Fig. 3 where the original image and the expanded image are slightly different. 

The authors proposed energy functional composed of two parts to determine the importance of the pixels. The first part is the 

straight one that defines the unimportant pixels. The second part is the inverse one that defines the perceptible space in seam 

insertion process. The forward energy is expanded using virtual points for determining the cost for seam Insertion. And for 

examining the similarities between two images, Scale-invariant feature transform (SIFT) based method is used. As the 

limitation the proposed system works better only for resizing the image in a small scale. Any retargeting techniques other 

than the seam carving can be implemented using reverse idea. 

  

 

Fig.3: Seam Removing and Inserting Process To and Fro. (a) Original Image. (b) Optimal Seams for Removal. (c) Reduced 

Image. (d) Optimal Seams for Insertion. (e) Expanded Image. 

 Improved Seam Carving: The authors addressed the retaining of both image content and image structure in the reduction and 

enlargement processes by using improved seam merging [7].  For image reduction new pixel is obtained by merging a 2 pixel-width 

seam and for image enlargement a new pixel is inserted between the 2 pixels. A cumulative seam merging history is used in the 

resizing process. The pixel importance is used to generate the importance energy and the pixel context. Cartoon image of an original 

image is used to calculate the structure energies. To obtain excessive resizing and suppressive distortions the authors introduced 

additional new energies in the interactive merging or inserting process. The result of the proposed system showed in Fig.4 for image 

reduction and for image enlargement. 

 

                                                (a)                                                     (b)                                        (c) 
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(d) 

Fig.4 (a) Original Image. (b) Cartoon Image of (a). (c) Reduced Image. (d) Enlarged Image. 

 Adaptive Seam Carving: Novel design of saliency detection algorithm and adaptive image retargeting algorithm are 

implemented in the compressed domain [8]. The features of the joint photographic experts group (JPEG) images are extracted using 

discrete cosine transform (DCT) coefficients for the saliency detection. The performance of saliency map is evaluated using receiver 

operating characteristic (ROC). The obtained saliency map is used to determine the visual significance map which is one of the 

performance factors of image retargeting algorithm. The multi-operators such as block based SC and image scaling are used as the 

another performance factor of the image retargeting algorithm in an adaptive manner for the JPEG images. Fig.5 shows the original 

image, saliency map and retargeted image of 75% reduced width. Adaptive seam carving method assumed to be out performed the 

state-of-the-art saliency detection algorithm and the width of the retargeted image is reduced by 75% to 80% of the original image by 

preserving regions of interest (ROI). 

 

                                                                                               (b)                             (c) 

Fig. 5: (a) Original Image, (b) Saliency Map of (a), (c) Retargeted Image of 75% Reduced Width. 

 Enhanced Seam Carving: Authors provided enhanced SC [9] by using non-8-connected seams and proved to have better 

computational performance and quality. To punish the temporal artifacts the video frames are processed dependently. Spatial and 

temporal energy map generated for the current frame from which they determined spatial cost and temporal cost for each pixel. The 

cumulative cost of each pixel is determined by summing up the spatial and temporal cost in an adaptive search window size that 

depends on the video contents and temporal weight so as to reduce the computational time. Using dynamic programming the seam 

with minimum cumulative cost is carved out to the desired video frame size.  

 Seam Carving Principle: The authors introduced a novel image coding scheme that provided content based spatial scalability 

[10] of the image. At the encoder side the original image undergoes discrete wavelet transform (DWT) with the resultant spatial 

orientation tree (SOT) of ordered coefficients. Even at the encoder side the block-based seam used to generate the energy map which 

directs the DWT coefficients scanning and encoding orders in a content-based manner. At the decoder side the side information and 

bit-streams of the DWT coefficients are decoded to obtain the content-aware image in arbitrary display unit. Seam based SPIHT 

scheme is used which differs from the conventional scanning and coding order in low frequency sub-band. The side information which 

constitutes SOTs roots, ROI size, etc. are also encoded using SPIHT and then the bit-streams are transmitted in a content-aware 

fashion. As the encoder was implemented in the cloud, the computational complexity became less in the mobile devices. Thus the 

proposed novel codec resulted in a better compression technique for transmission.  
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 Video Seam Carving:  Image SC is transformed into video SC by accomplishing both temporal and spatial coherence than any 

other methods for video retargeting [11]. Video seam carving method explained that the seam from the previous frame is used to 

compute the key point in the current frame. The energy map of the current frame is adjusted to determine reward and punish regions 

and then SC is applied on newly generated energy map. 

 Depth Seam Carving: Authors proposed a new method by extending the SC approach for single image to a pair of stereo 

images [12] to retain geometric consistency in the pair of image. In their approach they considered the disparity energy map, occluded 

and occluding pixels relationship visually in the image pair. The resulted pair of the images are geometrically intact with 3D scene and 

had high percentage of similarity with the original image. However it has limitation on the amount of occluded and occluding pixels 

and on the quality of input disparity map.   
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4.Conclusion 

Many seam carving techniques are not mutually exclusive. A combined method of various retargeting technique may result in a better 

image since various attributes of image can affect the performance of any seam carving techniques. Many authors dissertations 

mentioned in this paper as a survey is considered to be the best methods for image re-sizing by optimally selecting the seams that may 

result in undistorted image.  
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Abstract- Composite material is one the most widely used material when strength to weight ratio is considered, this make it more 

ideal material in the Aerospace industries where strength to weight ratio is more important. These composite material is used to make 

many aircraft components like skins, rudder, fuselage and panels. Buckling behavior of laminated composite plates subjected to 

compressive loading is an important parameter in the preliminary design of aircraft components. This review represent the some 

attempts made to understand the buckling behavior of composite plates by experimental and numerical methods and various 

parameters which effects the buckling behavior. 

Keyword:  Composite material, aircraft, Woven glass/epoxy, aspect ratio, fiber orientation, Cutouts and buckling analysis with 

Experimental and FEA 

INTRODUCTION  

Composite materials have such an influence on our lives that many researches invested a great deal of time and effort for a better 

understanding of their behavior. Composite materials [1] have been used for a while in many industries such as: aerospace, 

automotive, marine and civil engineering applications one can say that composite materials usage is limited by the individual 

imagination.[2] One type of composite materials is cross-ply laminated plates with cutouts, where cutouts are introduced for 

accessibility reasons or to just lighten the structure. These plates are more explore to buckle when subjected to in plane compressive 

loads, therefore it is very important to under fully the various parameter which effect the buckling failure. The buckling behavior of 

plates has been studied by many researchers in structural mechanics for aircraft and other structural parts over a Century. Steel, 

Aluminium, Titanium plates are often used as the main components of aircraft structures such as fuselage, elevators, panels, skins, 

rudder etc. So to make optimum structural components material must possess best characteristics then other conventional materials. So 

composite materials are widely used for this purpose, like carbon fiber reinforced polymer (CFRP), Glass fiber reinforced polymer 

(GFRP), Aramide fiber reinforced polymer (AFRP), etc. There are various cutouts, vents, holes and passage are provided for different 

purpose, to provide access for inspection, maintenance, or simply to reduce weight. Due to this cutouts in plate components leads to 

change in stress distribution within the member and variations in buckling characteristics of the plate element. The effects of the 

shape, size, location and types of applied load on the performance and buckling behavior of such perforated plates have been 

investigated by several researchers over the past two decades. Many researcher explore such results for their research work. 

Literature survey;   

The fibers used in composite materials are glass, aramid, carbon which are synthetic fibers. The use of natural fibers is increasing due 

to its unique properties. They are easily available at less cost compared to synthetic fibers. Epoxies are best known for their excellent 

adhesion, chemical and heat resistance, mechanical properties, and outstanding electrical insulating properties. The chemical 

resistance of epoxies is excellent against basic solutions. Epoxies are more expensive than polyesters, and cure times are longer, but 

their extended range of properties can make them the cost/performance choice for critical applications. This is a best choice for 

products where strength and toughness are paramount, as the material offers both outstanding flexural and tensile modulus.   

 The following are some of the review of journal papers based on study of buckling behavior of composite plates.  
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I Ramu, et al,.[3] He has invested the buckling analysis of functionally graded material (FGM),by using classical plate theory. He used 

a FEM for modelling and buckling analysis of functionally graded material (FGM), by changing aspect ratio (a/b) of the (FGM) plates 

under biaxial and uniaxial compression the effective material properties are computed using the simple power law equation of the 

volume fraction of the plate constituents. He found that the critical buckling load of the rectangular plate under uniaxial compression 

is greater than the biaxial Compression and the critical buckling load increases by increasing the thickness, he also used MATHLAB 

for accuracy of results.   

Arun kumar R,[4] has investigated Buckling Analysis of Woven Glass epoxy Laminated Composite Plate, In this study, the influence 

of cutout shape, length/thickness ratio, and ply orientation and aspect ratio on the buckling of woven glass epoxy laminated composite 

plate is examined experimentally. From the present analytical and experimental study, the following conclusions can be made. He 

found results, The buckling load decreases as the L/t (length to thickness) ratio of plate increases, As the aspect ratio increases, the 

critical buckling load of the plate decreases. When the fiber angle increases, the buckling load decreases. The reduction of the 

buckling load due to the presence of a cutout is found. It is noted that the presence of cutout lowers the buckling load and it varies 

with the cutout shape. The plate with circular cutout yielded the greatest critical buckling load.  

Dr. P. Ravinder Reddy,et al.,[5] He investigated the buckling behavior of a 4-ply orthotropic carbon/epoxy symmetrically laminated 

rectangular composite plate under the square and rectangular cutouts and [0°/45°/45°/0°] fiber orientation and aspect ratio. Results 

showed that the magnitudes of the buckling loads decrease with increasing cutout positioned angle as well as c/b and d/b ratios for 

plates with a rectangular cutout. The magnitudes of the buckling loads of a rectangular composite plate with square/rectangular cutout 

decrease with increasing plate aspect ratio (a/b) and the buckling factors at various t/b ratioôs such as 1/20, 1/40, 1/60, and 1/80 is 

investigated using ANSYS software. He concludes that the buckling factor are largely affected by aspect ratios, fiber orientation and 

cutout shapes.  

M Mohan Kumar, et al.,[6] He investigated the buckling behavior of woven glass epoxy by varying aspect ratio (a/b), fiber orientation. 

By using hand layup technique he fabricated the glass epoxy planes with thickness 3mm and 6mm with the circular, square and 

rectangular cutouts. He used the FEA analysis using NASTRAN, and analysis of buckling behavior of aluminium plate and compared 

the results those with composite plate and results shows that. The buckling load decreases as the a/t ratio increases. The rate of 

decrease of buckling load is not uniform with the rate of increase of a/t ratio.  When the aspect ratio changed from 1.0 to 1.7. The rate 

of change of buckling load with a/b ratio is almost uniform.  

Patrick E.et al.,[7] He studied for the stiffened panel selected for the analysis, the paper shows that the three dimensional model shows 

a substantial increase in skin initiated buckling if the fillet is taken account. Results shows that A 5 mm radius leads to an increase of 

34% increase in local buckling load performance for a skin portion of breath to thickness ratio of 100. The associated overall buckling 

load increases by 1.8%. The mass penalty for a 5 mm radius is 5.1%. To avoid local and overall buckling interaction an accurate 

measure of both buckling loads is very important and may have impact for designers. The three dimensional models with no fillets 

show very good agreement with the two dimensional models.  

X. L. Xue, et al.,[8] research on process of buckling of thin compressed films deposited on polymethylmethacrylate (PMMA) 

substrates under mechanical and thermal loadings has been investigated utilizing an optical microscope. Particularly, thermal cycling 

analysis on thin film/substrate system under compression has been characterized to discuss the thermal fatigue property of 

aluminum film on PMMA substrate This study reveals that thermal cycling of films may cause horizontal cracks on the 

buckles of aluminum film. Thermal stresses T  play a key role on the membrane deformation and damage. 

Husam Al Qablan et al,.[9] has studied the effect of various parameters on the buckling load of square cross-ply laminated 

plates with circular cutouts and three types of in-plane loading  considered namely, uniaxial compression, biaxial 

compression and shear loading. He found for relatively small size cutouts, a better performance was achieved if the cutout 

is kept close to the edge of the plate, however, for relatively large size cutouts, a higher buckling load is achieved if the 

cutout is kept in the middle of the plate. The best performance was achieved by [45,-45] fiber orientation and the worst 

was observed in the [0, 90] fiber orientation. 

Murat Yazici [10] studied the influence of square cut-out upon the buckling stability of multilayered, steel woven fiber-reinforced 

polypropylene thermoplastic matrix composite plates are studied by using numerical and experimental methods. The laminated plates 
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under uniform pressure are formed by stacking three composite layers bonded symmetrically. The FE and experimental results are 

presented for various fiber orientation angles and plate boundary conditions. 

Buket Okutan Baba [11] studied the influence of boundary conditions on the buckling load for rectangular plates. Boundary conditions 

consisting of clamped, pinned, and their combinations are considered. Numerical and experimental studies are conducted to 

investigate the effect of boundary conditions, length/thickness ratio, and ply orientation on the buckling behaviour of E-glass/epoxy 

composite plates under in-plane compression load. Buckling analysis of the laminated composites is performed by using finite element 

analysis software ANSYS. Tests have been carried out on laminated composites with circular and semicircular cut-outs under various 

boundary conditions. Comparisons are made between the test results and predictions based on finite element analysis. 

Zahari and Azmee [12] a progressive failure analysis algorithm has been developed by and implemented as a user subroutine in a 

finite element code (ABAQUS) in order to model the non-linear material behavior and to capture the complete compressive response 

of woven composite plates made of glass-epoxy material. Tsai-Hill failure theory has been employed in the progressive failure 

methodology to detect failure of the woven composite laminates.  

A. Ghorbanpour Arani, et al,.[13] has studied the buckling analysis of laminated composite plates reinforced by single-walled carbon 

nanotubes (SWCNTs) is carried out using an analytical approach as well as the finite element method. The critical buckling loads for 

the symmetrical layup are determined for different support edges, The Mori-Tanaka method is employed to calculate the effective 

elastic modulus of composites having aligned oriented straight nanotubes. The results show that the critical buckling load obtained 

from FEM is in good agreement with those obtained by the analytical solution. For all of the boundary conditions considered, the 

aspect ratio of a /b = 2 and the orientation angle of 45 yield the highest critical buckling load. 

s.j. guo[14] has investigated the effect of reinforcements around the cutout stress concentration and buckling behavior of carbon/epoxy 

under in plane compressive loading. He made a four sample; un-reinforcement cutout, single composite ring reinforcement, double 

composite ring and double steel ring. All are performed in plane compressive loads and experimental results are compared with FEA 

analysis and results shows that the, reinforcement type 1 is most effective for metallic shear planes and sample 2 & 3 shows the for 

small and medium sized cutouts metallic panels more effective then composite and sample 4 is best for composite shear panels. 

Results 

Glass/epoxy composite plates, maximum buckling load for different parameters. 

Experiment Different parameters Buckling load Expt, (KN) ANSYS 

(L/t) ratio 34% 33.4 34 

Aspect ratio 50% 25.2 27 

Fiber orientation 0° 23 23.5 

Cutout shapes circular 24.5 25.75 
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CONCLUSION 
The review shows that there is lot of research work going on buckling analysis of composite plates to understand the various parameters to 

avoid failure of composite materials under compressive loading. The following may be concluded based on review. 

 

1. Buckling load decreases with the introduction of cutouts. 

2. Buckling strength shows decreases with the rectangular cutouts and shows high for circular holes  

3. Buckling strength is more for 45 in compares to 90 for fiber orientation. 

4. Buckling strength is more if the cutouts are near the plate edges. 

5. Critical buckling load of the rectangular plate under uniaxial compression is greater than the biaxial Compression and the critical buckling 

load increases by increasing the thickness. 
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6. Straining rate of 1.3mm is give more accurate results. 

Based on above conclusion, its noticed that study of buckling behavior of hybrid composite plates is very limited, therefore itôs important to 

understand the buckling behavior of hybrid composite plates which as a wide applications in aerospace, automobiles, civil engineering etc. 

 

REFERENCES: 

1] Mudhujit  Mokhopadhyay,ò mechanics of composite materials and structuresò. university press,2008,2009.2012,2013. 

 

[2] ñMaya JACOB JOHN CSIR Materials Science and Manufacturingò,2000. 

 

[3] Arun kumar R , . ñBuckling Analysis of Woven Glass epoxy Laminated Composite Plateò, 2014; 2(3): 35-42 

     Published online June 10, 2014 

 

[4] I Ramu and S.C. Mohanty   ñBuckling Analysis of Rectangular Functionally Graded Material Plates under Uniaxial and Biaxial 

Compression Loadò 1877-7058 © 2014 The Authors. Published by Elsevier Ltd. 

 

[5] Dr. P. Ravinder Reddy1,et al.,,ò Buckling Analysis of Orthotropic Laminated Composite Plate With Rectangular Cut-Outs By 

Using                   FEAò IJETCAS 14-719; © 2014, IJETCAS 

 

[6] M Mohan Kumar, et al.,[6]. ñBuckling Analysis of Woven Glass Epoxy Laminated Composite Plate.ò (AJER) e-ISSN :2320-0847    

p-ISSN : 2320-0936 Volume-02, Issue-07, pp-33-40 

 

[7] Patrick E.et al,. FEA buckling analysis of stiffed plates with filleted junctions 0263-8231 & 2012 Elsevier Ltd. 

 

 [8] X. L. Xue, et al.,ñExperimental Investigation on Buckling of Thin Films in Mechanical-Thermal Coupled-Fieldò1875-3892 © 

2011      Published by Elsevier B.V. 

 

[9] Husam Al Qablan et al,..òAssessment of the Buckling Behavior of Square Composite Plates with Circular Cutout Subjected to In-   

Plane Shearò Jordan Journal of Civil Engineering, Volume 3, No. 2, 2009 

 

[10]  Murat Yazici ,ò buckling analysis of woven glass epoxy by changing orientations experimental and FEA ò in year 2012  

 

[11]  Buket Okutan Baba ñinvestigating  of buckling behavior of woven glass epoxy under in plane compressive loadsò issn in year 

2011 

 

[12] Zahari and Azmee,. ñprogressive failure analysis to capture the complete compressive response of woven composite plates made 

of glass-epoxy materialò International Journal of Engineering and Technology, Vol. 4, No. 2, 2007, pp.260-265 

 

[13] A. Ghorbanpour Arani, et al,.ò Buckling analysis of laminated composite rectangular plates reinforced by SWCNTs using 

analytical and finite element methodsò KSME & Springer 2011. 

 

[14] S.j. guo òStress concentration and buckling behavior shear loaded composite panels with reinforcement cutoutsò composite 

structure (80) 2007 1-9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

194                                                                                                   www.ijergs.org   

FPGA IMPLEMENTATION OF FIR FILTER IN SIGNAL PROCESSING  

 

*Saranya.S, Anand Kumar.V 

M.E(Applied Electronics),Sri Eshwar college of Engineering Anna University, Coimbatore 

Email: saranyasoundher15@gmail.com  

 

Abstract-Multiple constant multiplication scheme is the most effective common sub expression sharing technique which is used for 

implementing the transposed FIR filters. Ripple carry operation allows adder tree to minimize hardware cost, unfortunately it detriment 

timing and gives low speed operation. To outperform this high speed adder is proposed and analyzed for real time speech signal 

applications. The resource minimization problem in the scheduling of adder tree operation based mixed integer programming (MIP) 

algorithm for more efficient multiple constant multiplication (MCM)based  implementation of FIR filters are identified. The proposed  

adder tree consist of carry select adder to improve the speed of the fir filter. By using Graph based algorithm to choose the particular 

 partial product in the multiple constant multiplication block. Which reduces number of adders in the scheduling of adder tree for FIR  

filter 

 

        Keywordsð Adder tree optimization, multiple constant multiplication, MCM, Transposed finite impulse response filter, FIR 

 

 

INTRODUCTION   

Digital signal processing has many advantages over analog signal processing. Digital signals are more robust than analog signals 

with respect to temperature and process variations. The accuracy in digital representations can be controlled better by changing the 

word length of the signal. Furthermore, DSP techniques can reduce noise and interference while amplifying the signal. In contrast, 

both signal and noise are amplified in analog signal received, processed and manipulated, all virtually without error. While analog 

signal processing is indispensable for systems that require extremely high frequencies such as the radio frequency transceiver in 

wireless communications, or extremely low area and low power such as micro machine sensors used to detect cracks and other stress-

related material defects, many complex systems are realized digitally with high precision, high signal to noise ratio (SNR), 

repeatability, and flexibility. The DSP systems can be realized using programmable processors or custom designed hardware circuits 

fabricated using very large scale integrated (VLSI) technology. The goal of digital design is to maximize the performance while 

keeping the cost down. Two important features that distinguish DSP from other general purpose computations are the real time 

throughput requirement and the data driven property. 

The finite-impulse response (FIR) filter has been and continues to be one of the fundamental processing elements in any digital signal 

processing (DSP) system. FIR filters are used in DSP applications that range from video and image processing to must be a low-power 

circuit, capable of operating at moderate frequencies. Parallel, or block, processing can be applied to digital FIR filters to either 

increase the effective throughput or reduce the power consumption of the original filter. FIR filters are digital filters with finite 

impulse response. They are also known as non-recursive digital filters as they do not have the feedback (a recursive part of a filter), 

even though recursive algorithms can be used for FIR filter realization. FIR filters can be designed using different methods, but most 

of them are based on ideal filter approximation. FIR filter transfer function can be expressed as 

 
The frequency response realized in the time domain is of more interest for FIR filter realization (both hardware and software). The 

transfer function can be found via the z-transform of a FIR filter frequency response. FIR filter output samples can be computed 

using the following expression: 
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Where 

      x[k]  are FIR filter input samples; 

      h[k] are the coefficients of FIR filter frequency response; and 

      y[n] are FIR filter output samples. 

FIR realized using two forms 

a)Direct Form 

b)Transposed Form 

 

 
Figure 1.1 (a) Direct form (b) Transposed form (c) Transposed form with MCM block 

In direct form delay units are present between the multipliers.  But in transposed form delay units are between adders so that 

multipliers can fed directly. The main drawback of direct form is consumes more power. so transposed form is preferred due to its 

higher performance and power efficiency. 

MCM Concept 

Efficient FIR filters use more number of multipliers. Multipliers are used for the multiplication of filter coefficient. But multiplier 

occupies more area. Due to this FIR filter consumes large chip area. Multiplier block of FIR filter performs multiplication of filter 

input with the set of filter coefficients. This is known as Multiple Constant Multiplication (MCM) i.e, multiplication of a variable by 

set of constant. Example: 29x,43x. For the multiplier-less realization of constant multiplications, the fundamental operation is called 

A-operation. It is an operation with two integer inputs and one integer output that performs a single addition or subtraction, and an 

arbitrary number of shifts. It is defined as follows. For the multiplier-less realization of constant multiplications, the fundamental 

operation is called A-operation. It is an operation with two integer inputs and one integer output that performs a single addition or 

subtraction, and an arbitrary number of shifts. It is defined as follows 

          where 

is the sign, which determines if an addition or a subtraction operation is to be performed. 

are the integers denoting left shifts of the operands. 

is an integer indicating a right shift of the result. 

 
Shift ïAdd Architecture 

Multiple constant multiplication (MCM) can be realized using ñShift-Add Architectureò which includes shifting and adding operation. 
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There exist several techniques to implement this shift-add architecture. While implementing occurs many problems. 

 

PROPOSED SYSTEM 

Approximate GB  Algorithm 

 In the solution of Exact CSE algorithm all possible implementations are found from its representation, hence it is not the global 

minimum. The optimization of  gate level area problem in digit-serial MCM design is an NP-complete problem due to the NP-

completeness of the MCM problem. Exact CSE algorithm always generate  0-1 ILP  problems which is difficult to handle by the 

current 0-1 ILP solvers. Hence GB heuristic algorithms, which provide a good solution using less computational resources are  

necessary. 

 

 
Figure 1.2 Adder tree of the FIR Filter 

In MINAS-DS algorithm designed for the MCM problem, few number of intermediate constants are found. All the targets and 

intermediate constants are synthesized using a single operation. While selecting an intermediate constants for the implementation of 

not yet synthesized target constants we choose the one that can be synthesized using least hardware .This enable us to implement the 

not-yet synthesized target constants in a smaller area with the available constants. After the set of target and intermediate constants are 

found, each constant is synthesized using a A-operation that yields the minimum area in the digit-serial MCM design. Usually GB is 

based on MINAS-DS algorithm. 
In MINAS-DS, the ready set R ={1}is formed initially. The target constants, which can be implemented using a single operation are 

found and moved to the ready set using the Synthesize function. If unimplemented constants exist in the target set, then an 

intermediate constant is added to the ready set until there is no element in the target set. The MINAS-DS algorithm considers positive 

and odd constants that are not included in the current ready and target sets. These constants are implemented with the elements of 

current ready set using a single operation. The Compute Cost Function searches all A-operation that computes the constant with the 

elements of the current ready set. Then the cost of each operation under the digit-serial architecture is determined and returns 

minimum implementation cost among possible operations. Else it returns a 0 value, indicating that the constant cannot be synthesized 

using an operation with the elements of the current ready set.  

       After a possible intermediate constant is found, it is added into the working ready set A and its effect on the current target set are 

found using ComputeTCost function. Using this function the minimum digit-serial implementation costs of the target constants that 

can be synthesized with the elements of the working ready set are determined. The cost of intermediate constant is determined which 

is equal to its minimum implementation cost plus the cost of the not-yet synthesized target constants. After the cost value of each 

possible intermediate constant is found the one with the minimum cost is added to the current ready set and its effect on the current 

target set are found using the Synthesize function. 

When no elements are left in the target set , the Synthesize MinArea function is applied on the final set to find the set of a A-

operations that yields a solution with the optimal area. The size of 0-1 ILP problem is much smaller than the 0-1 ILP generated by the 

exact CSE algorithm. Finding the minimum solution of this 0-1 ILP problem is much simpler because the possible implementations of 

a constant are limited to the elements in the final ready set. 
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CONCLUSION 

 

In this project, the resource minimization formalization  for designing digit-serial MCM operation with optimal area at the gate level 

by considering the implementation costs of digit-serial addition, subtraction, and shift operations was introduced. Since there are still 

instances with which the exact greedy algorithm cannot cope,  an approximate GB algorithm that finds the best partial products in 

each iteration which yield the optimal gate-level area in digit-serial MCM design was proposed. The experimental results indicate that 

the complexity of digit-serial MCM designs can be further reduced using the high-level optimization algorithms proposed in this 

project. It was shown that the realization of digit-serial FIR filters under the shift-adds architecture yields significant area reduction 

when compared to the filter designs whose multiplier blocks are implemented using digit serial constant multipliers. 
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Abstractð In this paper, we describe the Autonomous Mobile mesh network with security. In MANET nodes move from one place 

to another place in free directions. The movement of the nodes may split the network and form more than one group. In this case 

communication between two nodes will be disconnected. To maintain the communication between all nodes even they are in different 

groups Mesh Nodes are used. Mesh Nodes which have the capability of changing its nature into Inter-group router or Intra-group 

router. Even it can act as a bridge router. To make the communication effective One-hop neighbor information update is used to find 

the shortest path between any two nodes. Since nodes move from one place to another place intruder may join the group. To avoid this 

problem private key is assigned for all the nodes in the network and it is shared among the nodes. If any node want to communicate 

with the other node first private key must be exchanged. Only if private key matches nodes can communicate. If key does not matches 

then the node ID will be registered in the Blacklist. If any node registered in the blacklist says the private key wrongly, then the  node 

will be removed from the network. In this way security can be provided to the network. 

 
 

Keywordsð adhoc network, quality of service, MANET,AMMNET, location tracking, network security, group key management 

INTRODUCTION  

A wireless network is any type of computer network that uses wireless data connections for connecting network nodes. Wireless 

networking is a method by which homes, telecommunications networks and enterprise installations avoid the costly process of 

introducing cables into a building, or as a connection between various equipment locations. Wireless telecommunications networks are 

generally implemented and administered using radio communication. This implementation takes place at the physical level of the OSI 

model network structure. Examples of wireless networks include cell phone networks, Wi-Fi local networks and terrestrial microwave 

networks. 

Wireless technology has been one of the most transforming and empowering technologies in recent years. In particular, mobile ad 

hoc networks (MANETs) are among the most popularly studied network communication technologies. In such an environment, no 

communication infrastructure is required. A mobile ad hoc network (MANET) is a self-configuring infrastructure less network of 

mobile devices connected by wireless. 

This paper proposes a mechanism that allows non-GPS-equipped nodes in the network to derive their approximated locations 

from a limited number of GPS-equipped nodes In our method, all nodes periodically broadcast their estimated location, in term of a 

compressed particle filter distribution. Non-GPS nodes estimate the distance to their neighbors by measuring the received signal 

strength of incoming messages. A particle filter is then used to estimate the approximated location from the sequence of distance 

estimates. 

Typically, routing protocols are classified according to the route discovery philosophy, into either reactive or proactive. Reactive 

protocols are on-demand. Route-discovery mechanisms are initiated only when a packet is available for transmission, and no route is 

available. On the other hand, proactive protocols are table-driven. Routes are pre-computed and stored in a table, so that route will be 

available whenever a packet is available for transmission. 

Ad hoc networking is an attractive concept and has various possibilities for different kinds of applications. In some application 

environments, such as battlefield communications, disaster recovery etc., the wired network is not available and multi-hop wireless 

networks provide the only feasible means for communication and information access. This kind of network is called Mobile Ad hoc 

network (MANET). It is also expected to play an important role in civilian forums such as campus recreation, conferences, and 

electronic classrooms etc. A MANET can be seen as an autonomous system or a multi-hop wireless extension to the Internet. As an 

autonomous system, it has its own routing protocols and network management mechanisms. As a multi-hop wireless extension, it 

should provide a flexible and seamless access to the Internet. 
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RELATED WORK  

Mobile ad hoc networks (MANET) are constructed on-the-fly as nodes move in and out of the transmission range of each other. A 

major challenge in protocol design for MANETs is to provide mechanisms that deal with this dynamic topology change. Constant 

topology change has an inverse effect on fundamental tasks such as routing since routing algorithms cannot simply rely on previous 

knowledge of the network topology. Furthermore, even after a route has been successfully established, it can still be disrupted at any 

time due to the movement of the intermediate nodes. For this reason, most protocols originally designed for static networks cannot be 

adopted to ad hoc networks without significant change. Thus, many protocols have to be redesigned for ad hoc networks in order to 

cope with the topology change. 

One great challenge in designing robust MANETs is to minimize network partitions. As autonomous mobile users move about in 

a MANET, the network topology may change rapidly and un-predictably over time; and portions of the network may intermittently 

become partitioned. This condition is undesirable, particularly for mission-critical applications such as crisis management and 

battlefield communications. We address this challenging problem in this paper by proposing a new class of robust mobile ad hoc 

network called Autonomous Mobile Mesh Networks (AMMNET). The AMMNET has the following additional advantages. The 

mobility of the mesh clients is confined to the fixed area serviced by a standard wireless mesh network due to the stationary mesh 

nodes. In contrast, an AMMNET is a wireless mesh network with autonomous mobile mesh nodes[1]. 

 
        Fig.1. Partition and its topology adaptation 

We classify the works related to AMMNET into three categories: 1) stationary wireless mesh networks: AMMNET is a new type 

of mesh networks, but supports dynamic topology adaptation, 2) sensor covering: the techniques for sensor covering is related to the 

design of covering mobile clients in AMMNET, and 3) location tracking: tracking mobile clients in AMMNET is an application of 

location tracking. 

Given a network graph G = (V,E) in which the number of location-aware nodes (also called anchor nodes) |Vgps| · |V |, the 

objective of the location tracking algorithm is to find the locations of non-anchor nodes {V } ī {Vgps}. In this section we survey the 

previous work on the location tracking problem in ad hoc networks. 

The algorithms listed earlier all rely on the availability of reasonably accurate location information. This assumption is valid for 

networks in which some location sensing devices, such as GPS receivers, are available at all nodes. However, in reality this is rarely 

the case; although GPS receivers are increasingly cheaper to produce and becoming more widely available [6], they are still relatively 

expensive and power-hungry, and it is too general to assume that they will be available to every node in ad hoc networks. For this 

reason, different algorithms have been proposed to derive approximated locations of all nodes based on the relaxed assumption that 

direct location sensing devices are available to some nodes. 

 

ONE-HOP ROUTING 

To make the communication effective One-hop neighbor information update is used to find the shortest path between any two 

nodes. For communication between the nodes or between groups initially the source enables the route discovery process to find the 

shortest path based on one hop neighbor information. 

Algorithm  

Step 1: Nodes share and store information (id, position, distance, mobility) of its neighbors who are in closer than others in its 

coverage range. 

Step 2: Source enables route discovery process. While receiving discovery packet each node forwards to its one hop neighbors. 

Step 3: source receives acknowledgement (intermediate hop ids, distance) from intermediate hops(relays) and destination. 

Step 4: source finds shortest path by received acknowledgement from destination. 
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Step 5: Sends data through that path. 

                                  
 

Fig.2. communication inside the group                                                 Fig.3. communication between the group 

 

LOCATION TRACKING  

 This paper presents a solution to the location tracking problem based on particle filters. Given an ad hoc network with limited 

number of location-aware nodes, our solution estimates the locations of all other nodes by measuring the received signal strength 

indication (RSSI) from neighbors. For each node, the estimated location is viewed as a probabilistic distribution maintained by a 

particle filter. Unlike other location tracking methods, our solution has low overhead because it is purely based on local broadcasting 

and does not require flooding of the location information over the entire network[11]. Simulation studies show that even without 

flooding, our solution can still generate good estimates comparable to other existing methods, given that the network is well connected 

and the percentage of anchors is not extremely low. In addition when connectivity is low and the percentage of anchors is small, our 

algorithm is still able to derive location information which is not the case with most of the other approaches.  

 
Fig.4. Location distributions in simple ad hoc scenarios 

 Generally speaking, there are two categories of localization methods depending on whether sensory data are used. The methods 

that do not use sensory data are simpler but tend to perform poorly especially when anchor ratio is low or the network is [12] sparse. 

The methods that do use sensory data generally perform better but tend to be significantly more complex. The performance in the 

latter case is also largely affected by the noise introduced to the sensory data which tends to aggregate rapidly as sensory data is 

propagated through the network. 
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Figure 4 demonstrates how our method solves the localization problem in a simple scenario. Here, nodes 2, 3 and 4 are GPS 

nodes, and node 0 and 1 are non-GPS nodes. Of the non-GPS nodes, node 0 may receive signals from nodes 1 and 4, and node 1 may 

receive signal from nodes 0, 2, and 3. The probability distribution of the estimated location is represented by the particles in the graph. 

In case (a), node 0 can only receive a signal from node 4. Thus, as the particle densities indicate, the probability distribution of node 

0ôs location is on a circle around node 4. In Figure 1(b), node 1 can receive signals from node 2 and 3. Thus, node 1 is probably 

located where circles around nodes 2 and 3 intersect. Intuitively, in order to localize itself a node needs to receive location information 

from a minimum of three other nodes. In both case (a) and case (b), the location of nodes 0 and 1 cannot be derived because they do 

not receive location information from three other nodes. In Figures 1(c) and (d), node 0 and 1 are able to communicate to each other 

and exchange their probability distributions. Thus, their locations can be identified even though neither node receives location 

information from all three GPS nodes directly. 

                                           
Fig.5. Node Movement                                               Fig.6. Star Formation                                               Fig.7. Track the node 

 

 

SECURITY 

Group communications are created all over the network in the form of videoconferences, on-line chatting programs, games, and 

gambling. Security plays an important role in these instances of group communication. According to [13], member authentication 

processes and key distribution take place at the beginning of a group communication. The group size tends to be less than 100 [14]. 

However, the Group Key (GK) generation takes a relatively long time to complete. For achieving a high level of security, the GK 

should be changed after every member joins and leaves so that a former group member has no access to current communications and a 

new member has no access to previous communications [13]. The group key agreement protocol focuses on the GK generation, which 

consists of evaluating a function of modular exponentiations. 

The idea of the proposed algorithm relies on the premise that the members in the distributed computing do not have equal 

computing power. The higher the level in the key generation tree needs to longer time to compute the key. The key node <0,0> is 

taking more computation times than any other nodesô computations. Fig. 2 illustrates the reordering of members in the key generation 

tree. 

 

Fig.8. Reordering of Members in the Key Generation Tree 

To illustrate the reordering mechanism an eight-member tree as shown in Fig. 2 is used. The leaf nodes represent members (M1, 

M2, M3, M4, M5, M6, M7, and M8). The sibling nodes in the tree are <M1, M2>, <M3, M4>, <M5, M6>, and <M7, M8>. Each member 

generates a secret key and calculates a blind key. Also he/she measures the elapsed time for generating the keys, and then each 

member starts to exchange their keys using the Diffie-Hellman key exchange. For example, M1 and M2 exchange the public keys BK<3, 

0> (gK<3,0> mod p) and BK<3, 1> (gK<3,1> mod p) to generate sub-group key gK<3,0>K<3,1> mod p. Other sibling nodes (<M3, M4>, <M5, M6>, 
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and <M7, M8>) exchange their blind keys as the same wayM1 and M2 did. After completing the leaf level computation, the next level in 

the key tree is ready to be calculated. A Group Controller (GC) who is the last member to join the group determines which member 

goes to the next level with comparing each memberôs elapsed times, Tc(M<l, v>).  

 

           
                         Fig.9. Attacker node                                                                 Fig.10. separate intruder node from  network 

 

CONCLUSION  

 Generally, the conventional mobile ad-hoc network suffer from network partitioning, this problem was solved in the AMMNET. 

It supports both intra-routing and inter-routing. Here, the mobile mesh routers of an AMMNET track the users and dynamically adapt 

the network topology and perform routing. It simply forwards the date from source to destination via multiple hops. This infrastructure 

provides full connectivity without need of high cost of network coverage. 

 This paper also describes a novel solution to the location tracking problem for mobile ad hoc networks. The estimated location for 

nodes is regarded as a probability distribution represented by a collection of sample points. The location information from the anchors 

is propagated through the network via local broadcasting of the location estimates. When a node receives the location estimates from 

neighbors, it updates its location distribution using the particle filtering method. And security can be provided by assigning separate 

key to all the nodes in the network, it can be done by group key management.  
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Abstractð Developing of Internet networks and increasing demand of real-time applications, such as voice, video conferencing and 

routing algorithms play important roles in the real network in recent years. Considering rate and type of the demanding traffic, 

choosing of the routing protocol can cause the best performance in function of a network. In modern communication networks, routing 

protocols are used to determine the shortest path to the destination. Open Shortest Path First (OSPF), Enhanced Interior Gateway 

Routing Protocol (EIGRP) and Intermediate System to Intermediate System (IS-IS) are the dominant interior routing protocols for 

such networks. This paper presents a simulation based analysis of these protocols. We used the combination of EIGRP&IS-IS, 

OSPF&IS-IS routing protocols on the same network in order to reveal the advantage of one over the other as well as the robustness of 

each protocol combination and how this is measured. To carry out the network simulations, we used Optimized Network Engineering 

Tool (OPNET). The comparison analysis is based on several parameters that determine the robustness of these protocols. The routing 

protocol convergence time is one important parameter which determines the time needed by the routers to learn the new topology of 

the network whenever a change occurs in the network. The routing protocol which converges faster is considered a better routing 

protocol. Point-to-point link throughput, HTTP object response time, database response time and e-mail download response time are 

other parameters we used to measure the routing performance of the network. 

Keywordsð   EIGRP, IGRP, IS-IS, OSPF, RIP, OPNET. 

I.   INTRODUCTION  

Internet Protocol (IP) is the most widely used network layer protocol for interconnecting computer networks. Intra domain routing 

protocols, also known as Internet Gateway Protocols (IGP), organize routers within Autonomous Systems (ASs). Nowadays, the most 

widely used intra domain routing protocols are Open Shortest Path First (OSPF), Enhanced Interior Gateway Routing Protocol 

(EIGRP) and Intermediate System to Intermediate System (IS-IS).  

This paper provides detailed simulation analysis of the robustness of OSPF/IS-IS and EIGRP/IS-IS routing protocols. We analyze the 

impacts of using OSPF and IS-IS together as compared to using OSPF alone or IS-IS alone on the same network topology. In the same 

manner, we analyze the impacts of using EIGRP and IS-IS together as compared to using IS-IS or EIGRP alone. The simulations are 

carried out by using the OPNET-Modeler simulator [3].  

                                                                                                               

II. PROBLEM DESCRIPTION  
Interior networks mainly use the following three routing protocols: EIGRP, OSPF and IS-IS. Due to its scalability, OSPF is used more 

often than EIGRP [1]. OSPF and IS-IS are link state protocols. These protocols consume high bandwidth during network convergence. 

Both protocols are relatively complicated to setup on the network but they are the preferred protocols for larger networks. On the other 

hand, EIGRP has a faster convergence time than OSPF and IS-IS, it can be used in different network layer protocols and it is relatively 

easy to setup on the network. However, EIGRP is a CISCO proprietary protocol, which means that it can only be used on CISCO 

products.  In this paper, we will look at the advantages of using OSPF and IS-IS on one network and EIGRP and IS-IS on another 

network. The comparison analysis of the routing protocols will be performed on OPNET.  

 

  III. ROUTING PROTOCOL OVERVIEW  
In IP networks, the main work of a routing protocol is to carry data packets and forwarded from one node to another. In a network, 

routing can be defined as transmitting data from a source to a destination by hopping one-hop or multi hop. Routing protocols should 

provide minimum two facilities: firstly selecting routes for different pairs of source/destination nodes and, successfully transmitting 

data to a given destination. Routing protocols are used to describe how routers communicate to each other, build routing tables, make 

routing decisions and share information among neighbors. Routers are used to connect multiple networks and to provide packet 

forwarding for different types of networks. The main aim of routing protocols is to find the optimum path from a source to a 

destination. A routing algorithm uses different metrics based on a single or on several properties of the path in order to determine the 

best way to reach a given network. Traditional routing protocols used in interior gateway networks are categories as Distance Vector 

Routing Protocols and Link State Routing Protocols.  

3.1 Distance Vector Routing  
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As the name indicates, distance vector routing protocol advertise routes as a vector of distance and direction. Here, the distance is 

represented in terms of hop count metrics and direction is represented by the next hop router or exit interface. Distance Vector Routing 

(DVR) is based upon the Bellman Ford algorithm. In DVR, the paths are calculated using the Bellman Ford algorithm where a graph 

is built in which nodes takes position of the vertices and the links between the nodes takes position of the edges of the graph. In DVR, 

each node maintains a distance vector for each destination. The distance vector consists of destination ID, next hop and shortest 

distance. In this protocol, each node sends a distance vector to its neighbors periodically informing about the shortest paths. Hence, 

each node discovers routes from its neighboring nodes and then advertises the routes from its own side. For information about the 

routes each node depends upon its neighbor which in turn depends on their neighboring nodes and so on. Distance vectors are 

periodically exchanged by the nodes and the time may vary from 10 to 90 seconds. For every network path, when a node receives the 

advertisement from its neighbors indicating the lowest-cost, the receiving node adds this entry to its routing table and re-advertises it 

on its behalf to its neighbors.  

 

Methods of Routing  
Distance vector routing protocol is one kind of protocol that uses the Bellman Ford algorithm to identify the best path. Different 

Distance Vector (DV) routing protocols use different methods to calculate the best network path. However, the main feature of such 

algorithms is the same for all DV routing protocols. To identify the best path to any link in a network, the direction and distance are 

calculated using various route metrics. EIGRP uses the diffusion update algorithm for selecting the cost for reaching a destination. 

Routing Information Protocol (RIP) uses hope count for selecting the best path and IGRP uses information about delay and 

availability of bandwidth as information to determine the best path [6]. The main idea behind the DV routing protocol is that the router 

keeps a list of known routes in a table. During booting, the router initializes the routing table and every entry identifies the destination 

in a table and assigns the distance to that network. This is measured in hops. In DV, routers do not have information of the entire path 

to the destination router. Instead, the router has knowledge of only the direction and the interface from where the packets could be 

forwarded [5].  

 

 Properties of Distance Vector Routing  
The properties of DV routing protocol include [1]  

¶ DV routing protocol advertise its routing table to all neighbors that are directly connected to it at a regular periodic interval.  

¶ Each routing tables needs to be updated with new information whenever the routes fail or become unavailable.  

¶ DV routing protocols are simple and efficient in smaller networks and require little management.   DV routing is base on hop 

counts vector.  

¶ The algorithm of DV is iterative.  

¶ It uses a fixed subnet masks length.  

 

Advantages and Disadvantages of DV Routing  
DV routing protocol suffers from the problem of count to infinity and Bellman Ford algorithm has a problem of preventing routing 

loops [4]. The advantages of DV routing protocols are:  

¶ Simple and efficient in smaller networks.  

¶  Easy to configure  

¶ Requires little management.  

¶ The main disadvantages of DV routing protocols  

¶  Results in creating loops.  

¶ Have slow convergence.  

¶ Problems with scalability.  

¶ Lack of metrics variety.  

¶ Being impossible for hierarchical routing.  

¶  Bad performance for large networks.  

 

3.2 Link State Routing  
Link State Routing (LSR) protocols are also known as Shortest Path First (SPF) protocol where each router determines the shortest 

path to each network. In LSR, each router maintains a database which is known as link state database. This database describes the 

topology of the AS. Exchange of routing information among the nodes is done through the Link State Advertisements (LSA). Each 

LSA of a node contains information of its neighbors and any change (failure or addition of link) in the link of the neighbors of a node 

is communicated in the AS through LSAs by flooding. When LSAs are received, nodes note the change and the routes are recomputed 

accordingly and resend through LSAs to its neighbors. Therefore, all nodes have an identical database describing the topology of the 

networks. These databases contain information regarding the cost of each link in the network from which a routing table is derived. 

This routing table describes the destinations a node can forward packets to indicating the cost and the set of paths. Hence, the paths 

described in the routing table are used to forward all the traffic to the destination. Dijkstraôs algorithm is used to calculate the cost and 

path for each link. The cost of each link can also be represented as the weight or length of that link and is set by the network operator. 
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By suitably assigning link costs, it is possible to achieve load balancing. If this is accomplished, congested links and inefficient usage 

of the network resources can be avoided. Hence, for a network operator to change the routing the only way is to change the link cost.  

3.2.1 OSPF  
Open Shortest Path first (OSPF) is a link state routing protocol that was initially developed in 1987 by Internet Engineering Task 

Force (IETF) working group of OSPF [17]. In RFC 1131, the OSPFv1 specification was published in 1989. The second version of 

OSPF was released in 1998 and published in RFC 2328. The third version of OSPF was published in 1999 and mainly aimed to 

support IPv6.  

 

Characteristics of OSPF  
Following characteristics are associated with OSPF [24].  

¶ OSPF provides load balancing by distributing traffic through multiple routes to a given destination [24].  

¶ It allows maximum flexibility and provides transfer and tagging of external routes injected into AS.  

¶  It helps exchange information obtained from external sites.  

¶  Runs directly over IP.  

¶ Provides authenticated routing updates using different methods of authentication.  

¶ It has low bandwidth utilization and ensures less processing burden on routers because updates are only sent when changes 

occur.  

Advantages and Drawbacks of OSPF  
The advantages of OSPF are  

¶ OSPF is not a proprietary protocol.  

¶ Fast and loop less convergence  

¶ Low bandwidth utilization  

¶  Precise metrics are supported and if needed multiple metrics can be used.  

¶  Multiple paths are supported.  

¶  External routes are represented separately.  

¶ No hop count limit.  

¶ Supports VLSM.  

¶ Supports larger networks.  

Drawbacks of OSPF are  

¶ Complex to configure  

¶ Memory overhead.  

¶ Processing overhead is high when topology changes occur.  

 

3.2.2 Intermediate system to Intermediate system (IS-IS) is a link state routing protocol introduced by ISO [5]. To exchange 

routing information, IS-IS routers calculate the cost for the route based on a single metric. IS-IS routing protocol is very similar to 

OSPF. IS-IS is designed to provide intra domain routing or routing within an area. IS-IS network includes end systems, intermediate 

system, areas and domains. In IS-IS network, routers are intermediate systems organized into local groups known as areas. Several 

area are grouped together to form domains. User devices are End systems. IS-IS and OSPF are link state routing protocols that can be 

used for larger networks. IS-IS uses Dijkstra algorithm to determine the shortest path and utilizes a link state database to route packets 

between intermediate systems. IS-IS usually use two level hierarchical routing in which a level 1 router can identify the topology in 

the area including every router and host. However, a level 1 router cannot know the identity of routers outside their area. Level 1 

routers of are similar to OSPF intra area routers since it has no connections outside. 

Advantages and Drawbacks of IS-IS  

Advantages  

¶ Fast convergence. For transmitting routing information, IS-IS utilizes a low number of packet types.  

¶ Support large areas of several intermediate systems without degradation of SPF performance.  

¶  It does not implement virtual links  

¶ Scalable. Backbone is not an area in IS-IS but instead is a collection of contiguous ABRs.  

¶ Simple to implement.  

Drawbacks  

¶ Metrics are 6 bit wide (0-63). Default metric is 10 if it is not manually specified.  

¶ All areas in IS-IS networks are stub areas which may result in suboptimal routing between areas.  

¶ All ISs must have identical views of an area.  

¶ For node identification, NSAP addresses are needed in combination with Connectionless Network Protocol (CLNP) as an 

additional network layer protocol.  
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3.2.2 EIGRP  
Enhanced Interior Gateway Routing Protocols (EIGRP) is a CISCO proprietary protocol and it is an enhancement of the interior 

gateway routing protocol (IGRP). EIGRP was released in 1992 as a more scalable protocol for medium and large scale networks. It is 

a widely used interior gateway routing protocol which uses Diffusion Update Algorithm (DUAL) for computation of routes. EIGRP is 

also known as hybrid protocol because it has the properties of a link state protocol for creating neighbor relationships and of a distance 

vector routing protocol for advertisement of routes. 

Advantages and Drawbacks of EIGRP  
EIGRP provides the following advantages  

¶ Loop free routes are provided.  

¶ It additionally saves a back up path to reach the destination.  

¶ Multiple network layer protocols are supported  

¶ Convergence time for EIGRP is low which in turn reduces the bandwidth utilization.  

¶ Supports VLSM, discontinuous network and classless routing.  

¶ Routing update authentication is supported by EIGRP.  

¶ Topology table is maintained instead of the routing table and consist of best path and an addition loop free path.  

¶ Drawbacks of EIGRP are  

¶ Itôs a Cisco proprietary routing protocol.  

¶ Routers from other vendors cannot utilize EIGRP.  

 

IV Simulation Tool Used 
In our dissertation work we are using the Optimized Network Engineering Tool (OPNET v16.0) software for simulating selected 

routing protocols. OPNET is a network simulator. It provides multiple solutions for managing networks and applications e.g. network 

operation, planning, research and development (R&D), network engineering and performance management.  

                                            

                                                             Figure: 4.1 Flow chart of OPNET  

OPNET 16.0 is designed for modeling communication devices, technologies, and protocols and to simulate the performance of these 

technologies. It allows the user to design and study the network communication devices, protocols, individual applications and also 

simulate the performance of routing protocol. It supports many wireless technologies and standards such as, IEEE 2002.11, IEEE 

2002.15.1, IEEE 2002.16, IEEE 2002.20 and satellite networks. OPNET IT Guru Academic Edition is available for free to the 

academic research and teaching community.   

 

V. Simulation Scenarios 
In our paper, we used five different scenarios. The scenarios are created based on the routing protocols presented. The network 

topology consists of the following network devices and configuration utilities:  

 

 5.1 OSPF Scenario  
This scenario implements OSPF as a routing protocol on the selected network topology. As a first step, we created the network 

topology without a routing protocol and then, we duplicated it to five scenarios so that we could simulate OSPF, EIGRP, IS-IS, 

OSPF/IS-IS and EIGRP/IS-IS on each of them. So, on one of the duplicated scenarios, OSPF is configured as a routing protocol for 

the whole routers in the network. After configuring the routing protocol, we choose the statistics that will be viewed on the result. 
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These statistics are: OSPF Traffic received (bits/s), HTTP object response time, E-mail download response time, Database response 

time and point to point throughput 

5.2 EIGRP Scenario  
On this scenario, EIGRP is configured as routing protocol for the selected network topology. We used one of the duplicated scenarios 

with no routing protocol and configure EIGRP on it. Then, we choose the statistics that will be viewed on the result: EIGRP Traffic 

received (bits/s), EIGRP Convergence duration, HTTP object response time , E-mail download response time  and point to point 

throughput.  

5.3 IS-IS Scenario  
On this Scenario, IS-IS is configured as routing protocol for the network topology. Then, we choose the statistics that will be viewed 

on the result: IS-IS Traffic received (bits/s), IS-IS Convergence activity, HTTP object response time, E-mail download response time , 

Database response time  and point to point throughput.  

5.4 EIGRP/IS-IS Scenario  
One of the main focuses of our paper is to analyze the network that is configured with EIGRP and IS-IS routing protocols together and 

deduce the advantages of using both protocols together. This scenario is a little different from the others because two routing protocols 

are configured on the network.  

As shown in Figure, some part of the network uses EIGRP and the other part uses IS-IS. Both protocols use route redistribution for 

exchanging route information to each other. Route redistribution is a feature that allows for the exchange of route information among 

multiple protocols and multiple sessions [3]. The characteristics of each routing protocols is analyzed, while using both protocols 

together.    

                                
                                                                Figure:  5.1 EIGRP/IS-IS Scenario 

 

The statistics chosen for this scenario: IS-IS Traffic received (bits/s), IS-IS Convergence activity , HTTP object response time, E-mail 

download response time, Database response time, EIGRP convergence activity, EIGRP traffic sent (bits/s) and point to point 

throughput (packet/s).  

5.5 OSPF/IS-IS Scenario  
The other main focus of our paper is the combination OSPF/IS-IS, which analyzes the implementation of OSPF and IS-IS together on 

the topology network. As shown in Figure, some part of the network uses OSPF and the other part uses IS-IS 
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                                                                                Figure: 5.2 OSPF/IS-IS Topology 

VI. Simulation Result and Analysis  
As we mentioned earlier, we have five simulation scenarios: OSPF, EIGRP, IS-IS, OSPF/IS-IS and EIGRP/IS-IS. This helps us 

compare one protocol with the other. So, we select a specific parameter and compare the results of all protocols on one graph based on 

the selected parameter. In all the scenarios, router are setup to fail at 250 s and 350 s.  

 

6.1 OSPF Traffic  
Figure 6.1 shows the OSPF traffic sent in bits per Sec. On the graph OSPF traffic is higher at the time of first convergence in 

OSPF/IS-IS protocol than in OSPF. At the time when router fails, there will be a network topology update; therefore the routers will 

exchange route information with the whole network. Again, the second time, when router fails, it will update the network tables, so 

there will be another route information exchange. At the second and third convergence, the OSPF traffic will be higher in OSPF than 

OSPF/IS-IS. 

                                             

                                                                                       Figure 6.1: OSPF Traffic. 

6.2 EIGRP Traffic  
Figure 6.2 shows EIGRP traffic sent in bits/s. It is shown that during the time of convergence, the EIGRP traffic is much higher in 

EIGRP network than of EIGRP/IS-IS network. In EIGRP/IS-IS network, the EIGRP route information will be lower because the 

EIGRP traffic is exchanged within the interface that uses EIGRP protocol. The network that use EIGRP for the whole network will 

have more interfaces that use EIGRP, so there will be more EIGRP traffic than a network that use EIGRP and IS-IS in the network. 
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                                                                                        Figure: 6.2 EIGRP Traffic .  

6.3 EIGRP Convergence Time  
Figure 6.3 shows the convergence time of EIGRP in the network that uses EIGRP routing protocol and EIGRP/IS-IS routing protocol. 

As itôs shown in Figure, the convergence time of EIGRP in EIGRP/IS-IS network is relatively smaller than the network that uses only 

EIGRP. EIGRP route information update will be advertised within the interface that use EIGRP routing protocol, since the interfaces 

enabled to use EIGRP are smaller in EIGRP/IS-IS than EIGRP, it will take a smaller time to update the topology table, routing table 

and neighbor table. The first convergence time of EIGRP/IS-IS is 5.9 s, whereas for EIGRP it is around 0.025 s. The second 

convergence time, it is 0.079 s for EIGRP, whereas for EIGRP/IS-IS it is 0.027 s. The third convergence time is 0.066 s for EIGRP, 

whereas for EIGRP/IS-IS it is around 0.007 s. 

                                                

                                                                                     Figure: 6.3 EIGRP Convergence Time 

6.4 IS-IS Convergence Time  
As it is shown in Figure 6.4, the elapsed time to converge the network on IS-IS network is slower than OSPF/IS-IS network and 

EIGRP/IS-IS network. On the other hand, the network convergence time for EIGRP/IS-IS network is faster than the other networks. 

The first convergence time of IS-IS is 12 s, whereas for EIGRP/IS-IS is around 0.9 s and for OSPF/IS-IS is 13 s. The second 

convergence time of IS-IS is 11 s, whereas for EIGRP/IS-IS it is around 0.9 s and for OSPF/IS-IS it is 6 s. The third convergence time 

of IS-IS is 11 s, whereas for EIGRP/IS-IS is around 6 s and for OSPF/IS-IS is 7 s. 
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                                                                                  Figure 6.4 IS-IS Convergence Time  

 

6.5 Database Query Response Time  
Figure 6.5 shows the database query response time in the second scenario. The LAN network is able to access the database from the 

server, so in this scenario we show how the protocols affect the performance to access the database from the server. In the comparison 

of these protocols in database query response time, EIGRP/IS-IS shows a better response time than of the other protocols at the whole 

time. On the other hand, OSPF/IS-IS shows a slower response time than of all the other protocols. At the beginning, the response time 

of OSPF, IS-IS, OSPF/IS-IS and EIGRP is almost similar but as time increases, OSPF/IS-IS becomes slower in response time. On the 

other hand EIGRP shows better performance than the other three protocols. OSPF and IS-IS protocols show almost similar database 

response time in the whole time.  

                                                    

                                                                    Figure: 6.5 Database Query Response Time 

6.6 E-mail Download Response Time  
E-mail application is heavily used by the users in the LAN network, the E-mail access is done from the mail server in the network. 

Figure 6.6 shows E-mail download response time in s. The graph shows that the EIGRP/IS-IS protocol performs very well for the 

whole simulation time. On the other hand, OSPF/IS-IS performs bad compared to the other protocols. In the first 4 minutes, IS-IS 

shows better E-mail download response time than of EIGRP and OSPF. After 4 minutes OSPF, EIGRP and IS-IS show almost similar 

performance for E-mail download response time. 
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                                                           Figure: 6.6 E-mail Download Response Time 

6.7 HTTP Object Response Time  
Figure 6.7 shows HTTP object response time in s. Heavy HTTP application is used by the users in the network and the application 

service is supported by the server. The graph shows that EIGRP/IS-IS shows a shortest object response time in the whole simulation 

time. For the first 3 minutes, OSPF/IS-IS has a better object response time than of OSPF, IS-IS and EIGRP. But as time increases, 

OSPF/IS-IS object response time increases, and instead IS-IS become better than the other four protocols.  

                              

                                                                 Figure: 6.7 HTTP Object Response Time  

6.8Throughput  

                               

                                                              Figure: 6.8Throughput  
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Figure 6.8 shows point to point throughput between the Karlskrona router and Link router measured in packets/s. The graph shows 

OSPF/IS-IS has high throughput in this link. On the other hand IS-IS, OSPF, EIGRP/IS-IS and EIGRP have a lower packet throughput 

in this link. EIGRP/IS-IS has are relatively better performance on point to point packet throughput than of the other three protocols. 

 

VII Conclusions and Future Work  
The objective of this paper was to configure multiple routing protocols on a selected network topology and analyze the performance 

improvement of the network. We aimed to configure OSPF and IS-IS together in one network, then EIGRP and IS-IS together in one 

another network. After configuring the protocols we analyzed the network performance improvements as compared to the network 

that use OSPF alone, EIGRP alone or IS-IS alone. The OSPF traffic in the network using OSPF/IS-IS is smaller than of network using 

only OSPF. This indicates that the bandwidth utilization of OSPF is better and the link congestion probability is smaller in OSPF/IS-

IS network than that of network using only OSPF. The EIGRP traffic in the network using EIGRP/IS-IS is lower than of network 

using only EIGRP. This indicates that the bandwidth utilization of EIGRP is better in the EIGRP/IS-IS network than that of network 

using only EIGRP. Convergence time of EIGRP in the network using EIGRP/IS-IS network is much faster than in the network using 

only EIGRP. Therefore the nodes in EIGRP/IS-IS network learn the topology faster than the nodes in the EIGRP network.  

IS-IS convergence time in EIGRP/IS-IS network is much faster than in IS-IS network or OSPF/ISIS network. On the other hand, IS-IS 

network shows lower convergence time than the EIGRP/IS-IS network or the OSPF/IS-IS network. Then we conclude, EIGRP/IS-IS 

network learns all nodes in the whole network faster than of IS-IS network or OSPF/IS-IS network. And IS-IS network learns slower 

than of the other two networks. Database response time is better in the network which uses EIGRP/IS-IS combination as compared to 

other networks using OSPF, IS-IS, EIGRP, OSPF/IS-IS. Network using OSPF/IS-IS combination shows slower database response 

time. Therefore database access is much faster in EIGRP/IS-IS networks and very slow in OSPF/IS-IS network. The network using 

EIGRP/IS-IS shows faster HTTP object response time, E-mail download response time than of other networks using OSPF, EIGRP, 

IS-IS, OSPF/IS-IS. On the other hand network using OSPF/IS-IS combination shows slow response in both the cases. Hence, 

EIGRP/IS-IS provides the end users access to the HTTP applications and e-mails faster than networks using OSPF, EIGRP, IS-IS, 

OSPF/IS-IS. The overall throughput performance of all networks is similar at the beginning of the simulation. But after few minutes, 

network using OSPF/IS-IS combination shows much better throughput performance than of all other networks. In our paper, we 

analyzed the performance of different routing protocols and have found EIGRP/IS-IS performed better than the other protocols. So, as 

a future work, we recommend any interested researcher to combine EIGRP and IS-IS routing protocols performs on MANET and 

Hybrid networks, and make one advanced routing protocol. This can be done by analyzing the source code of each protocol and make 

a modification on the codes. 
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Abstractð Retaining wall with pressure relief shelves is one of the special types of retaining wall. High reinforced concrete retaining 

walls may be used economically by providing relief shelves on the back fill side of wall. Such walls may be termed as the retaining 

wall with relief shelf. lateral earth pressure on wall and increasing  overall stability of the structure. This results in an economical 

design because less material goes into the wall as compared to massive structure of cantilever or even counterfort retaining walls 

without the shelves. 

Keywords- Retaining Wall ,Retaining Wall with shelve,Stadd pro V8i. 

 

INTRODUCTION  

A retaining wall is a structure designed to sustain the lateral pressure of earth behind it. It retains a steep faced slope of an earth mass 

against rupture of slopes in cuts and fills and against sliding down. The retained material exerts a push on structure and this tends to 

overturn and slide it. The weight of retaining wall is considerable significance in achieving and maintaining stability of entire system. 

Earth retaining structures may be retaining walls, sheet piling, bulkheads, and basement walls, other permanent, temporary structures 

used in earth works and foundation engineering that retain vertical or almost vertical slopes of earth masses. 

  The lateral force acting between retaining structure and retained earth mass is termed as lateral earth pressure which is 

predominant force for analysis of retaining wall. Retaining walls are encountered and constructed in various fields of engineering such 

as roads, harbors, dams, subways, railroads, tunnels, mines, and military fortifications. 

 A continuous investigation and study is going on the various types of retaining walls for achieving optimum economy, 

developing speedy and easy construction processes, reducing section of wall components and ultimately to get the wall of maximum 

strength and durability. This is possible only by reducing the earth pressure behind the wall. Various techniques have been developed 

for reducing the earth pressure behind wall. 

                                                                   

            1)Retaining wall Without Shelve (Fig no. 1a)                                             2) Retaining Wall With Shelve(Fig no.1b) 

 

      STRUCTURE M ODELING  

A design example is given here to understand the procedure used in the analysis of retaining wall in this study. Analysis and 

design has been carried out by considering the stated properties of cohesion less backfill and also height of backfill to be retained for 

cantilever retaining wall and cantilever retaining wall with relief shelf at center of height of retaining wall. The tentative dimensions 

for cantilever retaining wall are adopted based on prevailing thumb-rules. The detail calculations for cantilever retaining wall and 
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cantilever retaining wall with relief shelf at center of height of retaining wall are given and the calculated results have been presented. 

At the end the calculated results for different cases are presented in the tabular form. 

 

MODEL DISCRIPTATION :  1) CONVECTIONAL METHOD: 

            

              a) Cantilever Retaining Wall without Shelf : (Following data is assumed.)  

       Height of backfill to be supported (H) = 7 m 

Unit weight of soil (ɔ)             = 20 KN / m
3
 

Angle of internal friction                               = 30
0 

Coefficient of friction at base (0.5)                        = 0.5 

Bearing Capacity of soil (qf)                                         = 200 KN / m
2
 

Unit weight of reinforced cement concrete                  = 25 KN / m
3
 

Grade of concrete: M 20 and grade of steel: Fe 415 

        Section of retaining wall: 

Width of base slab (B)                                              = 3.8 m (0.4 H to 0.7 H) 

Thickness of stem at top of retaining wall (T0)            = 0.40 m 

                                                                                    (200 mm minimum, preferably 400 mm) 

Thickness of stem at intersecti                       = 0.8 m (H/12 to H/8) 

of stem and base slab (Ts) 

Thickness of base slab (Tb)                                           = 0.8 m (H/12 to H/10) 

Height of stem (h) = H ï t b                                                                = 7.00 ï 0.80 = 6.2 m 

Projection of base slab towards toe                               = 1  m 

                                                                                     (0.20 B to 0.40 B) 

 

 

 

 

 

 

 

 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

217                                                                                                   www.ijergs.org   

b)Cantilever Retaining Wall with Relief Shelf at mid height of Retaining wall: (Following data is assumed.)  

 

        a) Height of backfill to be supported (H)   = 7  

 

 Unit weight of soil (ɔ)                  = 20 KN / m
3
  

Angle of internal friction                                           = 30
0 

Coefficient of friction at base (0.5)                        = 0.5 

 

Bearing Capacity of soil (qf)                                          = 200 KN / m
2
 

Unit weight of reinforced cement concrete                    = 25 KN / m
3
 

Grade of concrete: M 20 and grade of steel : Fe 415  

       Section of retaining wall 

Width of base slab (B)                                       = 3.8 m     (0.4 H to 0.7 H)  

Thickness of stem at top of retaining wall (T0)                     = 0.40 m (200 mm minimum preferably 40mm) 

Thickness of stem at intersection    = 0.8 m (H/12 to H/8) 

of stem and base slab (Ts) 

Thickness of base slab (Tb)                                            = 0.8 m (H/12 to H/10) 

Height of stem (h) = H ï t b                                                                      = 7.00 ï 0.80 = 6.2 m 

Projection of base slab towards toe (0.20 B to 0.40 B)         = 1 m 

Relief Shelf projection towards backfill (b)                          = 2/2 = 1 m 

Thickness of relief shelf = Base slab thickness / 2               = 0.80 / 2 = 0.4 m 

   

                                                

                                                         (a)                                                                                      (b)   

                                          (Unsafe against Sliding )                                             ( Safe Against Sliding) 

                                                    (Fig no.2a)                                                                     (Fig no.2b) 
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  Pressure distribution diagram for      Pressure distribution diagram for 

  Retaining wall without shelf(Fig no 3a)    Retaining wall without shelf(Fig no 4b) 

 

RESULTS AND DISCUSSION  

Table No1)  Comparison between retaining wall without and with shelf 

Sr. 

No Description 

Retaining 

Wall without Shelf 

Retaining Wall with 

Shelf 

01 
Eccentricity from toe 

0.47 0.0698 

 

02 

Pmax (Pressure intensity at Toe) 
191.173 kN/m

2
 122.42 kN/m

2
 

 

03 

Pmin (Pressure intensity at Heel) 

28.30 kN/m
2
 98.128 kN/m

2
 

04 Active Earth Pressure 163.34 kN/m 64.34 kN/m 

05 
Factor of safety against sliding 

1.27 (Unsafe) 3.25 

06 
Factor of safety against 

overturning 

2.56 4.63 

07 
Volume of concrete 
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i) Base slab 

3.04 m
3
 3.04 m

3
 

 
ii) Stem 

3.72 m
3
 3.72 m

3
 

 
iii) Shelf 

----- 0.4 m
3
 

 
Total volume of concrete 

required 

 

6.76 m
3
 

 

7.16 m
3
 

08 
Area of reinforcement 

  

a) Toe of base  slab 

i) Longitudinal steel 

ii) Distribution steel 

 

 

930.60 mm
2
 

960 mm
2
 

 

 

879.08 mm
2 

 

960 mm
2
 

b) Heel of base  slab 

i) Longitudinal steel 

ii) Distribution steel 

 

 

1418.63 mm
2
 

 

960 mm
2
 

 

 

720.66 mm
2
 

 

960 mm
2
 

c) Stem 

i) Longitudinal steel 

ii) Distribution steel 

 

 

 

1736.20 mm2
 

 

720 mm
2
 

 

 

 

1410 mm
2
 

 

720 mm
2
 

 
d) Relief Shelf 

i) Longitudinal steel 
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ii) Distribution steel ------ 

 

------ 

622.34 mm
2
 

 

480 mm
2
 

 
Total area of reinforcement 

required 

 

6725.43 mm
2
 

 

6752.08 mm
2
 

 

 STADD PRO METHOD:  

Model of retaining wall without and with shelf in STAAD-Pro : 

 STAAD-Pro is used to perform finite element analyses of retaining wall without and with shelf. The model of the cantilever 

reinforced concrete retaining wall without and with shelf is generated in Space structure (which is a three-dimensional framed 

structure with loads applied in any plane) and using four noded plate element. The model of the retaining wall without shelf includes 

30 nodes and 14 plates and the wall with shelf includes 32 nodes and 15 plates. Node no. 1 to 6 on toe slab, node no. 5 to 10 on heel 

slab, node no. 5, 6, 11 to 30 on stem on node no. 31 & 32 on shelf. Node no. 5& 6 is common for toe, heel and stem. Plate no. 1 & 2 

on toe slab, plate no. 3 & 4 on heel slab, plate no. 5 to 14 on stem on plate no. 15 on shelf. Figure no. 4.1 and 4.2 show the Node no. 

and plate no. for retaining wall without and with shelf.  

    

Node no. and plate no. for retaining wall                                                  Node no. and plate no. for retaining wall 

               without shelf ( Fig no.4a)                                                                           with shelf ( Fig no.4b) 

 

   Analysis of retaining wall with shelf by changing the locations and width of shelf 

http://www.ijergs.org/


International Journal  of Engineering Research and General Science Volume 3, Issue 2, Part 2,  March-April, 2015                                                                                   

ISSN 2091-2730 

221                                                                                                   www.ijergs.org   

The analysis of retaining wall with shelf is performed by changing  locations i.e. shelf is located at 0.2h, 0.4h, 0.5h, 0.6h & 0.8h from 

top where h is height of retaining wall and also by changing width i.e. shelf width is provided 0.25 m, 0.50 m, 0.75m & 1.0m. 

                                                       

                                                          Combination of location and width 

  Table No2) : Combination of location factor and shelf factor 

Combination Shelf width Shelf location from top 

Combination 1 0.25 m 0.2 h 0.4 h 0.5 h 0.6 h 0.8 h 

Combination 2 0.50 m  0.2 h 0.4 h 0.5 h 0.6 h 0.8 h 

Combination 3 0.75 m  0.2 h 0.4 h 0.5 h 0.6 h 0.8 h 

Combination 4 1.0 m 0.2 h 0.4 h 0.5 h 0.6 h 0.8 h 

 

 

                                                          Load on shelve ( Graph 1) 

 

                  Graph1: shows the values of load on shelf due to earth pressure. Load on shelf increases with changing the 

                                  location of shelf as well as with increasing the shelf width. 
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                                       Displacement of top node for shelve width :(Graph 2) 

 

                                                        Table No3): Displacement of top node 

Shelf width 
Shelf position (Displacement in mm) 

0.2 h 0.4 h 0.5 h 0.6 h 0.8 h 

0.25 m 9.699 10.076 11.838 13.494 15.902 

0.50 m 9.390 9.806 11.278 12.925 15.480 

0.75 m 
8.876 8.959 10.345 11.977 14.776 

1.0 m 
11.156 7.773 9.038 10.651 13.792 

 

 

CONCLUSION 

The retaining wall with relief shelf is proved to be advantageous over the cantilever and counterfort retaining wall. The finite 

element analysis of 2-D model of retaining wall by using STAAD-Pro is performed in this work. The software STAAD-Pro can be 

suitably applied for the structural analysis of such type of wall. The study of deflections, bending moment, support reactions, etc. on 

various components of retaining wall can be easily performed by this software. 

Following are the concluding remarksé.. 

1. The best location for the single shelf is observed to be in between 0.4 h to 0.5 h for the maximum reduction in earth pressure, 

less bending moments and less deflection. 

2. The deflection of the stem is reduced by about 41.50% by providing shelf at 0.5 h than the deflection given without shelf. 

3. The deflection of the stem depends mainly on the shelf location and it increases for the shelf located from 0.2 h to 0.8 h.  

4. The deflection reduces by increasing the width of the shelf but the variation is less. 

5. The pattern of occurrence of bending moment on toe for all the shelves (0.25 m, 0.50 m, 0.75 m, 1.0 m) is same in X & Y 

direction. 

6. Displacement of shelf reduces as the width of shelf increases at a particular location. 

7. Self weight of retaining wall with shelf increases due to which stability force increases and retaining wall become more 

stable. 
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Abstractð Observation of damage after earthquakes has shown that torsional vibration of buildings Induced by lateral seismic 

ground motion may cause serious distress in a structure, sometimes leading to its collapse. Therefore, when designing a building for 

lateral loads such as those generated by wind or earthquakes, a design engineer may have several alternatives. Lateral loads may be 

transferred to the foundation via shear wall, braced frames or rigid frames, or other methods. The design system should be strong 

enough to resist the seismic forces and light enough to keep the existing structural elements far from needing further reinforcement. 

Keywordsð Braced Panel (Shear wall), Framed Structure, Laced Structure (Steel Bracings), Staad Pro V8i. 

INTRODUCTION  

Although the increase of earthquakes of destructive intensity has been confined to a relatively few areas of the world. The catastrophic 

consequences attending the few that have struck near centers of population have focused attention on the need to provide adequate 

safety against this most awesome of natureôs quirks. The satisfactory performance of a large number of reinforced concrete structures 

subjected to severe earthquakes in different areas of the world has demonstrated that it is possible to design such structures to 

successfully withstand earthquake of major intensity. 

Early attempts to provide for earthquake resistance in building were based on rather crude assumption about structural behavior and 

were handicapped by a lack of proper analytical tools as well as reliable earthquake records. Observations of the behavior of 

reinforced concrete structures subjected to actual earthquake, analytical studies, and laboratory experiment by a number of 

investigators over the last three decades or so have all contributed towards putting the subject of earthquake ïresistant design on a firm 

rational basis. Steel bracing is a highly efficient and economical method of resisting horizontal forces in a frame structure. Bracing has 

been used to stabilize laterally the majority of the worldôs tallest building structures as well as one of the major retrofit measures. 

Bracing is efficient because the diagonals work in axial stress and therefore call for minimum member sizes in providing stiffness and 

strength against horizontal shear. A number of researchers have investigated various techniques such as infilling walls, adding walls to 

existing columns, encasing columns, and adding steel bracing to improve the strength and/or ductility of existing buildings. A bracing 

system improves the seismic performance of the frame by increasing its lateral stiffness and capacity. Through the addition of the 

bracing system, load could be transferred out of the frame and into the braces, bypassing the weak columns while increasing strength. 

 

 

BUILDING  MODELING - 
A 15- storied reinforced concrete building with shear wall, without shear wall and with different types of bracing in zone V has been 

considered for the illustration .The main emphasis in this chapter is on calculation of base shear, frequency, period and displacement 

for different story, and comparing this with shear wall and bracing for different 9 types of cases as given below in figure. 

Building description- Analyze a 15- storied RC building as shown in fig. The live load on all the floors is 2KN/m
2
 and soil below the 

building is hard. The site lies in zone V. All the beams are of size 400 x 500 mm and slabs are 150 mm thick. The sizes of columns are 

600 x 600 mm in all the story and the wall around is 150 mm thick.  ( SP : 22- 1982 ), Building is analysis on STAAD-PRO using 

response spectrum method .Using this software frequency, period, base shear, displacement is calculated.  
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FIG.-1 PLAN 

 

FIG.-2 BRACED PANEL (SHEAR WALL) AT CORNER 

 

FIG.-3 BRACED PANEL (SHEAR WALL) AT MID BAY 
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