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Message from Associate Editor In Chief

Let me first of all take this opportunity to wish all our readers a verypyapeaceful and
prosperous year ahead

A =y This is theSecond Issue of theThird Volume of International Journal of Engineering Resear|
- ,Iw‘:' - and General Science. A totaf 326 researclarticlesare publishednd | sincerely hope that eac

/ one of thes providessome significant staulation to a reasonable segment of our community
arowd is ' p—
= W = readers.

In this issue, we have focused mainly on theovation We also welcome more research oriented ideas in our upcon
Issues

Aut horé6s response for this issue wafomrmarg kduntriesh thisigsuer|i

than previous one but our technical team and editor menalmeeptedvery less number of research papers for t
publication. We have provided editors feedback for every rejected as well as apagm@esh that auth@arcanwork out
in the weakness moand we shall accept the paper in near future. We apologize for thevarient caused for rejecteq
Authors but | hope our editdrieedback helps you discover mdrarizonsfor your research work.

| would like to take this opportunity to thank each and every writer for their contribution and would like to thank
International Journal of Engineering Research and General Science (IJERGS) techniealcteaitormemberfor their
hard work for the development of research in the wibndugh IJERGS

Last, but not the least my special thanks and grativegels to gdo all our fellow friends and supporters. Your help

greatly appreciated. | hope our reader will find papers educatiohand entertaining as well. Our team hakme good

job however, this issue may possibly have some drawbamkd, therefore constuctive suggestions for further
improvement shall be warmly welcomed.

Er. Pragyan Bhattarai,
Assistanceeditor-in-Chief, P&R,
International Journal of Engineering Research and General Science

E-mail -Pragyan@ijergs.org

Contact ne+9779841549341
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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

Abstractd In this paper we present an automatic detection of plant diseases using image processing techniques. The
system $ a software solution for automatic detection and computation of texture statistics for plant leaf diseases. The pr
system consists of four main steps, first a color transformation structure for the input RGB image is created, thenpiRelgezen
masked and removed using specific threshold value, then the image is segmented and the useful segments are extréloéed
texture statistics is computed. From the texture statistics, the diseases, if present on the plant leaf are evaluated.

Keywords s HSI, Texture, Cenccurrence matrix, Hue color attribute, segmentation, Masking of pixels, Plant Disease Detect

INTRODUCTION

Digital image processing and image analysis technology based on the advances in microelectronics and computemny h
applications in biology and they find a way to the problems that are associated with traditional photdgrephgw tool helps in

prese
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improving the images from microscopic to telescopic range and also analyzing them. Plant diseases cause periddiof oytbrea

diseases which leads to a number of disasters. Because of the devastating effects of plant diseases, some of théiamdpasul
been abandoned. The naked eye observation of experts is the main approach adopted in practice for detectidficatiohidént
plant diseasedut, this requires continuous monitoring of experts which might prove to be quite expensive in case of large
Further, in some developing countries, farmers may have to go long distances to contact experts, this rpaessshéme
consuming and moreover farmers are unaware ofnative diseases.Automatic detection of plant diseases is an important res
topic as it may be quite beneficial in monitoring large fields, and it canhelp in automatically detectingdbparating diseases fron
the symptoms appearing on the plant leaves. This enables machine vision that is to provide image based automatipiosgssti
control and robot guidance.
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The classification accuracy is achieved with the help of HSI tranataym It is applied to the input image, and then, segmented using
Fuzzy Gmean algorithm. Feature extraction stage deals with the color, size and shape of the spot and finally classification is d

using neural networks.

Fig.1 Affected leaves with verus Diseases

The fast and accurate method for detection of leaf diseases is by usingndgeng& which is based on segmentation. Automatic

classification of leaf diseases is done based on high resolution multispectral and stereo images. This appsogeln beesleaves.
Here the diseased region is extracted using segmentation and the plant diseases are graded by calculating the geasie rspot ¢
and leaf areas. An optimal threshold value for segmentation is obtained using weightéeh Reindow This reduces the
computational burden and storage requirements without degrading the final segmentation results. Detection and cladditi
diseases is based on masking and removing of green pixels, applying a specific threshold to extfectetheegion and computing
the texture statistics to evaluate the diseases.

6 www.ijergs.org
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3. EXISTING TECHNIQUES -

Sr. Reference Name| Work description Problems found Publication
No. (IEEE/ACM/Springe year
r/Any other journal,
etc. Paper Title)
1 Jayme GarciaArnal | This paper presents a survey on methods thal Lose  Concentratior 2013
Barbedo digital image processing tech.to detect ,quan| ,thus decreasing the
(SpringerPlus) and classify plant diseases from digital ima{ accuracy.
the visible spectrum.
2 Parul Arora, In this paper classification performed in ty This Classifier 2014
S.N.Ghaiwat different phase, Uninfected and diseased leg involves long training
are classified based on the number of peak| time.
(ISSN) the histogram.
In SVM it is difficult
to understand thg
functions.
3 B.Tanawal, V.shah | This paper consists of two phases to identify | Disease manageme 2013

(IJARCSSE)

affected part of disease. Initially edge detect
based image segmentation is done, and fin
image detection and classificatioh diseases i
performed using homogenous pixel counti
technique.

is a problematic tas
for these
implementation
technigue.

Precise quantificatior
of these visually
observed diseases h
not studied because
high complexity.

4 WORK CONTRIBUTION -

PROCEDUREOF THE PROPOSEDSYSTEM as follows:

agrwNRE

No

RGB image acquisition.

Convert the input image from RGB to HSI format.

Masking the greeipixels.

Removal of masked green pixels.
Segment the components.

Obtain the useful segments.
Computing using coleco-occurrence method.

Working Overview:

www.ijergs.org
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Color . ;
RGB mage 3  Transformation f——M Maag Gresy p|  emoving
Acquisition, Struchiire: Pixels. Green Pixels.
Evaluation Computation Obtaining the
of Texture |« of Texture  {fmmmmrt useful €———  Segmentation,
Statistics. Statistics. Segments.

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. €l thepador
space is to facilitate the specification of colors in some standard, generally accepted way. HSI (hue, saturationcottensitgel
is a popular color model because it is based on human perception.

B. Hue Color Attribute

It refers to tle dominant color as viewed by a person. Saturation refers to the relative Purity or the amount of white light adde
and intensity refers to the amplitude of the light. Color spaces can be converted from one space to another easily.

transfamation process, the H component is taken into account for further analysis. S and | are dropped since it does not ¢
information.

C. Masking Green Pixels

Here, we identify mainlyhe green colored pixels. After this, based on specified threshioid @amputed for these pixels, the mostl
green pixels are masked as if the green component of the pixel intensity is less tharctmeputed threshold value, the red, gree
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 ratchiesr aff
equal size. The size of the patch is chosen in such a way that the significant information is notHastadproah patch size of
32*32 is taken. The next step is to extract the useful segments. Not all segments contains significant amount of thiahingmrm
the patches which are having more than fifty percent of the information are taken into account ftinéharmalysis.

E. Color CoOccurrence Method

The color ceoccurrence texture analysis method is developed through the Spatiall€é&lyDependence Matrices (SGDM). Th
gray level ceoccurrence methodology is a statistical way to describe shape bycalyisampling the way certain gragvels occur
in relation to other gray levels. These matrices measure the probability that a pixel at one particular gray level ailbodistinct
distance and orientation from any pixel given that pixel has@nsdggarticular gray level.

F.. Texture Features

Contrast, Energy, Local homogeneity, Cluster shade and Cluster prominence are the texture features which are calcalated f
content of the image.

8 www.ijergs.org

d to h
After
ive e

3%

or t



http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730

5. RESULTS
The image processing can be used incadftiral 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 characteristicetettiisea
Hence, the extension of this work will focus on developing the advanced algorithms for fast ande atetieictton of leaves with
disease. This paper explaias application of texture analysis in detecting the plant diseases. The results of this approal
recognize the leaf diseases with little computational effort.
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Analysis of Chaos MIMO Communication System wth Fading
channels

Kirutiga.MC, Mrs.Kavitha NarayanarChinmayi AV

SRM University kirutigachandrasekaran@gmail.com,8754405440

Abstractd The security of chaos communication system is superior to other digital communication system, because it h
characteristics such as nperiodic, wideband, non predictability, easy implementation and sensitive initial condition. Chaos

sequences are ndnperiodic sequences which are sensitive to their initial conditions i.e. spread factor and time delay respiect
many antennas are applied taok communication system, the capacity of data is proportional to the number of antenna.so it
way applying multiplenput and multipleoutput (MIMO) to the chaos communication systerithis paper makes a primary

vely.
S goC

contribution to evaluate the BER f@mmance 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 canside

CDSK in presence of AWGN channel and Rayleigtiifig channel.

Keywordss Chaos maps, Tent map, Boss map, Henon map, Logistic map, MAMWGN channel, Rayleigh chann&DSK
(correlation delay shift keying).

INTRODUCTION

Earlier use of Linear system was prominent. But with technological advancemeritjridar system started to be used hy

combining it with chaos communication system for improved performdné@haos communication aims at providing security f
transmission of information performed through technolo§ieEhe characteristics of Chaesmmunication include neperiodicity,

D

=

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

has sensitive characteristic according to initial condition, because chaos sigmahged to different signal when initial condition i
changed®* If the initial condition is known to the intruder, then it becomes sensitive to the outside world. As long as the
condition concealed from the outside world, it is impossiblpréalict the chaos signalhe chaotic sequences make the transmitt|
signal look like noise; therefore, it does not attract the attention of an unfriendly reddigse characteristics makes the security
chaos communication superior to digital comigation systems. Because of this added advantage of security, chaos communi
has been extensively studied.

During the last two decades or so, lots of digital communication schemes using chaos have been suggested an
which utilize either cohent or noAcoherent detections for information extractidn Because chaotic synchronization in cohere
detection performs poorly, demodulation in chaos based communication schemes with coherent receivers using this spnch
technique becomes raal challenge in noisy environments. Therefore,-calmerent schemes seem more feasible and appealin
practical environments. In 1996, Kolumb“an et al. proposed theoloerent differential chaos shift keying (DCSK) which is the mg
suitable schemeniwireless communications due to its good noise perforrffdhcdowever, the prices that it has to pay are lo
attainable data rate and weakened information security. In 2000, Sushchik et al. proposedctieergt 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 accordin
characteristic of chaos map. So, study of chaos systerdata rate improvement is necessary. MIMO (Multi Input Multi Outpu
system transmit data by several paths using several antennas. And, in receiver part, it is a technique which carrferdace ioye
detecting received signal at each path, andigesva better data rate, link reliability and bandwidth efficiency. MIMO syst
increase the capacity of data communication in proportion to number of antenna, and provide the high data proce&ing Speec

This paper is organized as follows sectioe¥plains what is Chaotic system, Section Il gives the Chaotic signals, sectig
elaborates the system overview, Section V discuss about the performance evaluation of the system i.e., we will eval
performance of different chaotic maps in the CD8taotic modulation system andll find out which chaotic map shows superio
10 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 stageawe com

the performance of BPSK and CDSK over MIMO AW@NannelAnd a comparative analysis of the 2x2 Chaotic MIMO Conce

pt

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 \Wvilenake the conclusion.

CHAOTIC SYSTEM

A chaotic dynamical system is an unpredictable, deterministic and uncorrelated system that exhiblitee noédavior
through its sensitive dependence on its initial conditions, which generates sequencestsiPlaisequence. They have bee
successfully employed to various engineering applications such as automatic control, signals processing and waterneatking

signals generated from chaotic dynamic systems are-likésesuper sensitive to initial coitithns 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 higtattomni
security. Secure communication with chaos has been develdphdse systems terid be more computationally complex than nor]
spread communication systems, yet they provide advantageous multipath mitigation andengitiectral rese capabilities.

CHAQOTIC SIGNALS

A chaotic sequence is naonverging and neperiodic = sequence hat exhibits a noiskke behavior through its sensitive
dependence on its initial condition i.e., spread factor and time delay respeéfivelarge number of uncorrelated, randdike, yet
deterministic and reproducible signals can be generateddngriy initial value. These sequences so generated by chaotic syg
are called chaotic sequencésChaotic sequences have been proven easy to generate and store. Merely a chaotic map and
condition are needed for their generation, which redhat there is no need for storage of long sequences. Moreover, a large nt
of different sequences can be generated by simply changing the initial condition. The secrecy of the transmission isrimparian
applications. The chaotic sequences lelpieve this security from unwanted reception in several ways.

SYSTEM OVERVIEW

l. Correlation delay shift keying system

Existing modulation system consists of a switch in the transmitter, creating the problem of power wastage and eaves
occurs by twie transmission. Technique that has been proposed to solve these problems is CDSK system where transmit
does not repeat as the switch at the transmitter is being replaced with an adder circuit.

i 8
Chaos * -\\

%
ignal -

5 rd
Eenerstor

7 L N

biXeL

Delay L

Using
diffarent A
chaos b1

maps

Infarmation
Signal

Fig .1 Transmitteof CDSK system

Fig.1 shows the transmitter of a CDSK system. The chaos signal from the generator is being delayed and is multiplied
information signal. The resulting signal is being added with the original chaos signal generated from ther devadisaproducing
the transmitter output.

5= X; + bix g (1)
Equation (1) indicates transmitted signal from transmitter. Here L denotes the delay time.

11 www.ijergs.org
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i

E |
2]

;Tﬁ'}-r_ =N 4 Decoder N

Threshold

Fi-L

Fig.2 Receiver of CDSK system

Fig.2 shows the CDSK receiver system. GDi®ceiver is correlator based receiver, and it is performed in order to recpver
the symbol. Received signal and delay received signal are multiplied, and this signal is added as much as the spreading fa
Afterward the signal is quantized accordingatoappropriate threshold and information signal is recovered through decoding.

s
5= Z*r:- g (2)

i=1

Equation (2) indicates output value of correlator of CDSK systaformation bits are possible to recover when delay time and
spreading factor have to use exact value thasésl in transmitted signal.

Il. Chaos maps
I n this paper, the types of chaos map that has been |col

a. Tent map

0.5}

0.8f

0.7f

0.86f

Fig.3 Trajectory of tent map

Fig.3 shows trajectory of Tent map. Thexis and they-axis of fig.3 mean xand x+1, and Tent map has trajectory of triangular
shape.

[ for x, = 0.3
- )

el — x,) for 0.5 = x, (3)

Equation (Jis the representation of tent magequationof Tent map uses existing output value as current input valule,
and it is indicagd 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. Equatior
is the representation of Boss map. The initial vaki®.a and parameter alpha as 2.5 are used in the equation

12 www.ijergs.org
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Fppg =0 |0.45 — ]0.503 — x| (4)

¥nya= En — 0.3

0.8

0.6

04

04

Fig. 4 Trajectory of boss map

Fig.4 shows trajectory of Boss map. Thaxis and the yaxis of Boss map mean and y, unlike the Tent map, it draws trajecy 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 arg
example of how complex, chaotic behavior can arise frery 8imple nodinear dynamical equation.

Xppra= T, 0 — x,) (5)

Equation (5) is the representation of Logistic map. Hérds a number between zero and one it represents the ratio of exis
populationto the maximum possible population.

The bifurcation diagram is self-similar if you zoom in on the aboweentioned valu& = 3.82843 and focus on one arm
of the three, the situation nearby looks like a shrunk and slightly distorted version of leedielgnam. The same is true for all othe
non-chaotic points. This is an example of the deep and ubiquitous connection behaesandfractals

nm""
N

04 .il‘
02 \\§

\

]
" | 26 .8 1.0 \ 2 '\ 4 ih 8 440

Fig. 5 Reresentation logistic map

13 www.ijergs.org
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d H®nonbds map
TheH®n o n dis a disargtdime dynamical system. It is one of the most studied examples of dynamical system
exhibit chaotic behavior

Eppg =1 ME. + ¥y
}"n+1 = &xn

(6)

The H®nonds map,t akes ha podbiame @nd maps it O a hew point

>0

A

Fi 6 representation of H®nonds map

g.

Fig.6 shows the representation of
maphave values o = 1.4 andb = 0.3. For the classical values the Hénon map is chaotic. For other valiasdif the map may be
chaotic,intermittent or converge to periodic orbit An overview of the type of belmur of the map at different parameter value
may be obtained from iwrbit diagram

M. MIMO communication channel
The use of multiple antennas at the transmitter and the receiver in communication systems are generally known 3
(multiple-inputmultiple-output). This technology has rapidly gained over the past decade due to its powerful perfennteamoéng
capabilities. Communication in wireless channels is impaired predominantly bypathitfading. Multipath is the arrival of the
transmitted sigals at an intended receiver through differing angles or differing time delays or differing frequency (i.e., Doppler
due to the scattering of electromagnetic waves in the environment. Consequently, the received signal power fluctuatéduietapd
angle spread) or frequency (due to delay spread) or time (due to Doppler spread) through the random superpositiomgfrthe
multi-path components.
The random fluctuation in signal level, known as fading, can severely affect the quality ailityelof wireless
communication. Additionally, the constraints posed by limited power and scarce frequency bandwidth make the task oftdgkigr
data rate, high reliability wireless communication systems extremely challenging.

5

H ® naaml B, svhich #fop theclassica Hémom p

that

n

s MIN

shift:

mpi

ning

MIMO technology constutes a breakthrough in wireless communication system design. The technology offers a number c

that helps meet the challenges posed by both the impairments in the wireless channel as well as resource constraioistdn
time and frequency dimensie that are exploited in conventional singl#enna (singkinput singleoutput) wireless systems, the
leverages of MIMO are realized by exploiting the spatial dimension (provided by the multiple antennas at the transritiiger
receiver).

14 www.ijergs.org
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Transreit antznnas = Receiver antezaas‘n’
s his I
—_ S- Y. ——
| : h,z d
Sz ’ ¥z
Channel
L/ 1Syl Matrix H | Yul /)
| |
X y

Fig. 7 General outline of MIMO

hil h:l J-I'.‘?"I.Il.
'l-'l-'hﬂ'?"ﬁ_.H — hi: h:: hm:
hym ham Rom (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 tw
methodologies are used poovide improvements in the signal to noise ratio and they are characterised by improving the reliabijlity of
the system with respect to the various forms of fading.

(2) Spatial multiplexing: This form of MIMO is used to provide additional data capabiyutilising 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 giv
channel while still beying Shannon's law. By increasing the number of receive and transmit antennas it is possible to linearly [ncree
the throughput of the channel with every pair of antennas added to the system. This makes MIMO wireless technologynoost of the
importantwireless techniques to be employed in recent years.

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

15 www.ijergs.org
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Fig.9 Block diagram of CDSK system with 4x4 MIMO.

PERFORMANCE EVALUATION

In this paperthe BER performance of chaos MIMO system in AWGN (Aigdi White Gaussian noisejhanneland
Rayleigh channel. A comparative analysis of chaotic maps is evaluated. And the outperform map is considered for fadsg ¢chanr
The figure (9) shows BER performance of chaotic CDSK system in AWGN cheweredll theabove stated maps.

- Comparison of diferent maps
10"
407 b=sssssienssssdunsssadinasnasbannanadssithgrzasdassasasbnasaastsnanas
107 b2
©
&
10"}
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Fig.10 BER performance of chaotic CDSK system

Fig.10 shows the comparative analysis of all the mapsn |[He
other maps i.e., at different values of SNR we observettiee H®nonds map shows better perfo
SNR the performance of all maps are more or |l ess similan b
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0’ BPSK vs COSK with MIMO in AWGHN
' T T T
1n* i
~ 10“ ...... . :?:"- e
i s
T R RS R (NS RS SR e
Ty S S beeeenaaan . ........... HISSRNR N
—4— BPSK in MIMO i
—— CDSK in MIMO ; ; :
w™ I ] 1 1 1
] 2 4 6 B 10 12
SNR.do

Fig.11 Performance analysis of BPSK and CDSK with2x2 MIMO in AWGN

Fig.11shows he BER performance of BPSK and CDSK modul ation o
channel. From the figure it is clear that CDSK performance is much better compared to BPSK.
COSK aver AWGN with Henon
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Fig.12 Performance analysis of CDSK with MIMO 2x2 andi4in AWGN
Fig.12 shows the BER performance of CDSK modul ation w

communication channel was analysed. From the simulation 4x4 MIMO communication channel shows a better performance.

17 www.ijergs.org

ver

t



http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730

Rayleigh channelMIMO BER for COSK modulation
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Fig.13 Analysis ofChaos 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.Bbest map
map , |l ogi stic map, H®non's map and H®nonds map was founfd t
2X2 and 4x4 MIMO system in AWGN and Rayleigh channels. We found an extensive improvement in system performance. Tt
work cen be carried on further by considering other channel models and evaluating the system performance.
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DEVELOPMENT PERFORMANCE AND EVALUATION OF ULTRASONIC P EST AND INSECT
REPELLING SYSTEM
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Abstract:-The common method of pest control is the use of the pesticides. Pesticides are substances or a mixture ex sgbdta
for destroying, preventing, repelling or mitigating pests. To solve the above problem ecofriendly device can be usdihfppespe
and insects. The aim of paper is to repel the insects and pests from the area. This paper explained thelestarfia device which
can utilize sonic or ultrasonic sound waves to repel pest. Rodents have their audible frequency ranges from 1 Hz to 00 K
frequency sound produced causes intense auditory stress to the rodents and force them to leaveEffectveness 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

1.1Introduction of Ultrasonic Pest Repelling System (UPRS)
An UPRS consist of electronic circuit which emits ultrasonic frequency (above 20,000 Hz), these frequencies affect ithe
senses of pests such as rodents, avian and nocturnal insects by making them uné®mftrababode.

Rodents have their audible frequency ranges from 1 Hz to about 100 KHz.High frequency sound produced cause
auditory stress to the rodents & force them to leave the area. Effectiveness of ultrasonic devices increasedduslgovirying
frequency of oscillation, so pest will not habitu@ihe objective of this study is to develop an electronic device for that gener
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 s
used for destroying, preventing, repelling ottigating pests. Pesticides are commonly used in and around homes because th
easy to apply, fasicting, and effective against a wide variety of pests. Chemical method of pest control has been found to
effective but quite expensive to maintaiso, these chemicals are highly poisonous and harsh both to human beings and pe€
pollution is most important risk factor arising due to the use of chemical method. Human risk factors such as respeatesy/
particularly for bronchial asthmand chronic obstructive pulmonary disease (COPD) etc. are taking place. Moreover, it adv
affects the environment, it brings about the genetic mutation of the internal make up of these pests that they proihgcthaffaps
immune to these chemicas t hat were wused on their predecessor. Thi s
risks, makes alternative methods of pest control increasingly attractive.

1.1.2 Bio Pesticides:

It is an ecofriendly and alternative means to chenpesticides, which encompasses a broad range of microbial pestic
biochemical derived from microrganisms and other natural sources, and processes involving the genetic incorporation of DN
agricultural commodities that confer protection agairstplamage. The potential benefits to agriculture and public health prog
through the use of bio pesticides are considerable. The interest in bio pesticides is based on the disadvantages #kso
chemical pesticides. The total world productionbid pesticides is over 3,000 tons/year, which is increasing at a rapid rate.
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 migadlyato scare pests away. It also involve
setting of traps, the use of guns and other mechanical means to kill pests. Any pest can be controlled by sound. [Er&uenks,
exploders, balls horns and other noise makers have been utilized in Hirol.déach has some applications but there is always ¢
problem or the other which limits the situation to which it is applicable. Some specialized setup is required makingdiettecanh
method of pest and insect control.

1.1.4 Integrated Pest Managemnt:

Integrated Pest Management (IPM) is an effective and environmentally sensitive approach to pest management that
a combination of commesense practices. It is an Ecosysteased strategy that focuses on kagn prevention of pests or thei
damage through a combination of techniques such as biological control, habitat manipulation, modification of cultues, Fradti
use of resistant varieties. IPM programs use current, comprehensive information on the life cycles of pests ardatttain inith
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the environment. This information, in combination with available pest control methods, is used to manage pest damagesby
economical means, and with the least possible hazard to people, property, and the environment.

1.1.5 Sonic/ Ultiasonic Devices:

An electronic device can utilize sonic or ultrasonic sound waves, ultraviolet or UV rays, visual scare characterisécs
means to discourage, scare or repel pests. The most popular of these are the ultrasonic pest repellirntheysteatonic 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 theyagrite ttien
crops and stored valuables. Each method has some or the other drawback. The main focus was given on the Ultrasotiiegpe
devices (UPRS).

However, research has confirmed that pests, insects and rodents get used to this high freqndn@ndahows no
repellence effect. Therefore, in order to improve the efficiency of the UPRS there was a need to generate multiple Srefju
oscillations. The UPRS is an efrtendly system which does not affect the biological parts of the pestmsants. 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 strigctu
Non-invasive method provides ultrasonic frequency output througbtése and promotes easy set up and installation of the dey
The device has also the potential to drive rodents away.

1.3 Problems Statement:

Various pestsd6 and insects cause har mful ef f auntaffettothet
total production. They also affect the quality of the agricultural commodities. Small birds eat the fruits and crop draiee 3
scattering grains on ground which reduces the overall production. Some of the insects also hamperthtioé geows, 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. B
this, the physial properties of grains stored are greatly affected. Rodents like rats and mice contaminate the stored commg
their urine and feces. They gnaw plastic bags, light metal bins and cause grain loss as well as loss of property. Addenthess
roots of many plants and thus make them weak.

Therefore a system that can be applied INMwasively can be made to repel the pests & insects away from the desired
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 g
shown in following circuit diagram:

Ultrasonic pest repelling circuit mounting:
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1.4 The device comprises of the falving units:

The power unit,

The pulse generator unit,

The oscillating unit and

The amplifier unit.

The output unit

ahrwpnE

1.4.1. The power unit

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

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

but their relatively small current capacities make them impractical for drivingduigknt frequemy 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 rfreduiency of emission of ultrasonic soun
is continuously varied step by step automatically. Five stages of variation were used. For each clock pulse output tiram©bpe
CA3130 (which is wired here as a low frequency square wave oscillator), tbel logtput of IC2 CD4017, which act as the counte
shifts from the output of D1 to the output of D5. Five presets are set for different values and connected to the inpsititbéting
unit. By varing the presets we can get different variations énfibquency output. Variable resistance is also used for Varying
Pulse timings in the circuit.

1.4.3. The oscillating unit

The oscillator unit which consists of the CA3130amp, a 470 Y variable resistor
kY fixed resistor. The CmdqudnyGqu@dewavengtilatos Thevdlockeulse frosn thiserierates a
frequency which is O 150 Hz and is fed into the i np#31300
Op-amp.RV1 is used to change clock pulse rate.

1.4.4. The amplifier unit

The amplifying unit which consistsaf CD4 017 decade counter, signal diodes,
timer,aCD4013 dual®D ype flip fl op, two 1kY fixed resistor. The
the CD4017 decade comen. Five presets RV2 through RV6, one of each connected to QO to Q4 output pins of U2 through
di odes, D1 to D5, are set at di fferent val ues fr om tade

counter. The diodes sar\as a protection against reverse current. The outputs of the presets are connected to pin 7 of the 5
The 555 timer is wired as anstable multivibrator operating at a frequency of above 60 kHz. Its output is not symmétigcatage,
the lowfrequency 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
sounder/tweeter. The output$ e CD4013 are connected to the transistors. The CD4013 is a stable ddiapflig, which
generates a symmetrical square wave whose frequency value is half the frequency value of the input from the stableomltigib
transistors do the functiaof final amplification in puskpull 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 freque
produced in the Tweete The range of frequency depends on the Inverse square law.

1.5 Design Parameters
1.5.1 Time high:
Thu=0.693 G (Ra+ Rg)
Where = Time High In seconds,
Ra= Input Resistance of the Oscillator

Rg = Resistance of the Diodes
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Ca = constant (330 X 18)
1.5.2 Time Low:
T.=0.693 G Rg
Where T.= 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.

1
FMin: TMax

Where Tha= Maximum Time Period in Seconds

1.5.4 Frequency Maximum:

1
Fuax= TMin

Where Tyin= Minimum Time Period in Seconds

1.5.5 Intensity of Sound Emitted: (Inverse Square Law)

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 helplof
Multimeter. Various cirait components were Checked and Tested for Their rated Values. All ICs were tested for their res
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 stzuteda
The output frequency is observed to be Oscillating 8@z to 40 KHz.
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1.6.3.1 Time High:
Th=0.693G (Ra + Rg)

=0.693X (330 X 1039 X (105.318X18 + 18 X 10)
=28.2 X 10° Seconds

1.6.3.2 Time Low:

T.= 0.693G (Rs)
=0.693X (330 X 13?) X 18X 10°
=4.12 X 10° Seconds

Tymax= Tot+ Ty

=4.12 X 10°+ 28.2 X 10° 1¢°
= 32.3210°Seconds

1.6.3.3 Minimum frequency:

1

E. .=
min Tma.x

106
=32.32

= 30.94 KHz

Similar calculations are made for figgncy Maximum
Fumax= 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 m
by ultrasonic level detector. Followingipts 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 atfaospBer
like humidity, air velocity, temperature etc. affect the distance covered by the sound. The sound travels longer distanges
seasons and, travels longer in mornings on the pretext of relatively lower temperatures in mornings. The weaves lwag
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 groun
As the elevation increases the area covered by the ultrasound increases.

1.7.3. Effect of power input:

easur

n

0 surf

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

increases if the gwer input is increased. (As per the Inverse Square law). However here the input voltage is not exceeded
15v.

1.7.4. Field Test:

Observations showed that the birdsé activity woul dresbes. Sg
perfect timing should be considered for evaluating the field tests.It is known that most of the bird activity takes @dalye
mornings, therefore for testing morning time should be selected.
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1.7.5.Special Arrangements:

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

per the Quadblaster system for gardens):
1. Spatial Infestations:

,/_ _._;-

(@) (r« = n)) ((«-» ),,/

%’ = o=
(((((( - )))) (((c u )))) (((( -_ :))) )) )

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

2. Perimeter Defense

(@«%2)'))))) @««% ")

Figure: Demonstrates the
placement of the units once the
bird problem is under control. The
Perimeter Defencdiscourages birds
from returning.

1.8 Actual testing of the device:

The judgemenof the performance of the ultrasonic pest and insect repelling system is bit tedious, as there is no such criterial
repellence. Pests and insects move on continuously so it becomes difficult to adore them. Apart from such indis
consequeres, the testing of the device was conducted on a trial and error basis.

1.8 .1Testing of the device on Wheat pest: (Local Namm&® Sond¢ pest b

From figure we can see that, the pest moves away from the wheat grains. However the performance of thenoiejidgemental.
The frequency of operation showed variation from 90 Hz to 31 KHz.
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Abstrach Every day internet userbf6s accesses data from variaqus

extraction of the data not limited to these terms, but it expands among vast area of searching things. But to giveitettés sser,
data provider organization are searching technology which mainly focuses on challenging issues like accesgingeatatiing,
sharing, transfer and visual presentation of data. Managing distributed unstructured data is impossible with tradiimmell r
database system. Proposed system manages big data which is in the form of text, distributed amongediffergmdftdocument.

ela

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

IDF factor, kmeans clustering on Hadoop. Also system proposes hierarchical clustering of documents. Systesncoadputing
time to cluster data using Hadoop as compare to computing system implemented by using simple Java.

Index Term®y Hadoop, kmeans clustering, MapReduce, Text mining.

INTRODUCTION
Data being mined in today dmetthowgh diffeierd devices suth psomobilgs, desk

fopm

computers, laptops etc. Search engine like Goggle, Yahoo, Twitter, facebook produces huge amount of data every day. To ex
useful pattern for text mining is not easy with traditional databaseagesnent 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 commlsaication.

there is need to better understand how organizations view l@igaddtto what limit they are currently using it to make beneficial

to

their businesses [4P], [12]. Hadoop is new solution for over many of problems to handle big data. Google uses MapReduct

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. F

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

presating system mines big data which is stored in the form of text by applyingaas clustering with use of parallel computing

framework of Hadoop.
Xindong Wu, Xingquan Zhu, GorQing Wu, and Wei Ding [1] proposed Big Data Characteristics with HACE thedram.
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
different data sources have theiffelient protocols for collection and storing of data.

ngs.

becal

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 senksrwithout depending on other servers

Complex and evolving relationship:- Multi-structure and mulsource data is complex data. Examples of complex data typeg are

bills of materials, word processing documents, maps.-§engs, images and video
To keep in mind challenging issues like heterogeneous, diverse and autonomous data sources, system uses MapR
parallel computing framework of Hadoop to cluster data. Hadoop provides Map reduce parallel computing framework whih

educe
cluste

data parally. In text and PDF document clustering, -THF is important factor to calculate weight of each document. After

calculating TFIDF, data is clustered hierarchically by usingri€ans clustering algorithm [14], [15].

Paper composes with 6 sections. Idtrction is given in First section. Second section focuses survey of related work. Third
section elaborates system architecture along withDH-and Kmeans algorithms. Section 4 gives mathematical modeling. Results

shown in section 5 and paper concludéhveionclusion in section 6.
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RELATED WORK

Existing system mines data efficiently by using traditional relational database management system. Data used by
application is in structured form. These applications are unable to handle data whichsistuntured form. The existing system use
methods for clustering are time consuming and also unable to perforrmiathine communication.

Map (in_key,in value) ———*(out_key, intermedite value)

-
B

Fig.1 Map operation

Reduce (out key, intermediate value list)y ———— (out_lkey,
out_value)

oogg uwsee

- [

Fig.2 Reduce Operation

Emad A Mohammed, Behrouz H Far and Christopher Naugler [2], im therk they present MapReduce programmin
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 clustammiddy machines and is
highly scalable. Work related to proposed system is to implemane#&hs and hierarchical clustering on Hadoop. As increase
nodes in Hadoop cluster reduces workload and time. Also Hadoop keep copies of data on each nodatafoenparticular node
goes fail, copy of that data would be available on another node.

MapReduce operation

As shown in figl and fig2, MapReduce operations perform with map and reduce function. In map function, master nodettak
and divides into saller sub problems. These sub problems are then distributed among worker node. Then worker node may
same thing, leading to form multilevel tree structure. Worker node processes these sub problems and send the ansvier L
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
27 www.ijergs.org
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Apache Hadoop is an opsource software framework. Hadoop supports for -gdtmsive distributed applications amdn

applications on large clusters of commodity hardware. Hadoop was derived from Google's MapReduce and Google File Systg
papers [3].

Ivietelletn(ame, mphices,...X
(homefookiats, 3, ..

Diatanode:

Nl

Fig.3 HDFS Architecture ™!

A small Hadoop cluster will include a single master and multiple worker ndtiesmaster node consists of a Job Tracke
TaskTracker, NameNode and DataNode. A slave or worker node acts as both a DataNode and Task Tracker, though it is
have dateonly worker nodes and compubaly worker nodes. These are normally used amlponstandard applications. To work
with Hadoop, it requires Java Runtime Environment (JRE) 1.6 or higher. The standaup stad shutdown scripts require Secul
Shell (ssh) to be set up between nodes in the cluster [11].

The author Tian Xia [7], presn t OANn | mpr-lobEexmefér moDiTFt ri bution based T
Journal of Software, Vol. 6, No. 3, March 2011, he present how to fitdf Téeight which is used in document clustering.

SYSTEM ARCHITECTURE

System proposes abstt level of Big Data to manage the Big Data stored in different location. This abstract model provides
representation of data sources and creates fundamental data architecture so that more applications optimize datadecse
computing costsFigure 1 demonstrates idea of Big Data model. Big Data Model Architecture is represented through three
Physical layer represents sources of big data; these sources are in the form of structured or/and unstructured fotriagtermie
model ®nsist of management of physical data i.e. input data set, so that computing make easy in third layer. The last |layef c
computation in which data is retrieved for busi nes seadwh
accessing physical data.

A. Big Data model

Figure 4 shows three model layers; the physical layer, data modeling layer, computing layer. Physical layer indicateis the
Big Data system. It contains different types of data such as audio, vinleiisess tables, emails, logs and so on. The data mode
layer also called as abstract data model manages physical data. The computing layer also called as application laggeshg
information for business value. To separate physical data dadisks, these three models
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can be used to build data models. By using these three models application can access data through this data modesdssitigpu
the physical data. Thisath 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 preprocessi
MapReduce operation. Document preprocessing in which documents eesga® 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 andaoge 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 frequencyinverse document frequency (IBF) [7], [16] is calculated to find effect of terms that occurs dietfly in
corpus.

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

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

Cosine Similarity function

Cosine similarity function is used to find similarity betweenuwtoents to form the cluster. The formula for finding cosine
similarity is given by.

Y xy,
Sim(x.y) = —= ,_' 0 : B
\'sz-ﬁ Xy \" Z;-.g e

Where, x=is the TFIDF weight of i term in first document
y;=is the TFIDF weight of i term in second document
K-means Algorithm for document clustering

Input: Setof pdf or text documents. #ho. of cluster,

. Identify unique words present in the input dataset; here dataset is pdf or text document.
Il. Generate input vector by calculating weight usinglDF
Il. Generate similarity matrix by using cosine similarity.

V. Specifyno. 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 docum
cluster.
VILI. Compute centroids for each cluster.
VIILI. Again apply similaly 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 #equrs iteration clusters with current iteration clusters.
XI. In all clusters if documents in current iteration similar to documents in previous iteration then stop the processaetke r¢

steps through step 7.

Hierarchical document clustering Algaithm
l nput: 6nd number of text or pdf document s.

1. Create 6nd6 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
Il. Calculate THDF weight value
4. Repeat the following tiltriterion function converges
5. For every calculated document do the following
I. Reduce the document using reduce function
[I. If Tf-Idf matches with other documents then merge folders
6. Merge all disjoint folders in a root folder.
Output: Hierarchical clusteretbcuments.

The above algorithm is Hierarchical document clustering algorithm where the input is in the form of text or pdf docu
MapReduce function processes documents parallely to determine #i¥FTralues. The initial clusters are chosen aslaevaf K
from the corpus and then each cluster is kept in a separate folder.

M ATHEMATICAL M ODELING
Term frequency-Inverse document frequency (TFIDF) [7] is calculated to find effect of terms that occurs frequently in corpus.

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

Where, TRIDF =Inverse document frequency of term N(d)=Number of documents in corpus Ft=Frequency of a term t in cor
Cosine Similarity function

Cosine similarity function is used to find similarity between documents to form the cluster. The formuldifay fiosine
similarity is given by.

sim(x.1) = —

\"Y"—‘ 1',: \'y 4_“.-:

Where, x=is the TFIDF weight of i" term in first document

y; is the TFIDF weight of I term in second document.

EXPECTED RESULT
Result of the proposed system is based on number of input documents andainigiaif\cluster.

Expected result will be in the form of TIBF values of each word of each file. Partition clusters as per given input a
initial value of K to the system and Hierarchical Clusters.

CONCLUSION AND FUTURE SCOPE

This paper present smalte of MapReduce feature of Hadoop to work on big data. This algorithm requires initial valu
requires presumed set of cluster as an input. Future scope of this system is to take advantage of MapReduce infrdstdotyre
to parallel computingAlso manage failure of any node by creating copy on another node. Future scope also involves impler
new algorithms on Hadoop and measure the performance. The design and implementation of algorithm is main contributid
work.
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ABSTARCT: Mixing is an important unit operation encountered in chemical and allied industries. It can be achieved by many way

One such way is fluidization. The efiéncy of conventional fluidized bed is enhanced by dandized 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 sing

contacting vessel. Any ilmpvements that made in the fluidized section of semi fluidized bed will increase overall efficiency of
fluidized bed. This can be achieved by employing mixing elements in fluidized section offeédited bed reactor. For this
purpose, Experimentsave been conducted in a 50 mm ID,-height vertical glass column using water as liquid phase and g

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

increase in article size and static bed height. The minimum liquid siumdization 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 atie tedd st

height. Results are presented graphically.

Keywords: Semifluidized bed, Mixing, static elements, pressure drop, Minimum and MaximumfBedization velocity, packed

bed formation

1. INTRODUCTION

A Semifluidized bed can be viewed as the combinatiba batch fluidized bed at the bottom and a fixed bed at the
within a single vesseA Semifluidization bed has the advantages of both the packed and the fluidized beds. It is a new and
type of fluid-solid contacting technique which hasshereported recently. In most of the chemical plants we come across situg
where a solid phase has to be kept in contact with a fluid ghaee example diffusional operations like drying, adsorption, reacti
kinetics, solid catalysed reactions, h&ainsfer, etc. In all these cases fhsiolid contacting is very essential and developments
increase the efficiency of contact and mixing are always welcome. Static elements incorporated in the fluidizing sextion
increase the mixing efficiencyhe development and advantages of the dkmiized bed relating to studies on hydrodynamics, ma
transfer, reaction kinetics and filtratiéh. Fixed bed or packed bed, batch and continuous fluidization andflsédigation all are
two phase phenoma. In case of batch fluidization if the free expansion of the bed is restricted by the introduction of porous
sieve and the fluid velocity is increased the particles are fluidized and the expansion starts with further incready of Hleidd

the particles will be carried and the formation of a fixed bed results at the top. So by the introduction of restraihtteopwtles
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are distributed to bottom section which is in the form of a packed bed. This is known dhigkpaition which @n be considered as
a new type of solidluid contacting method which combines the features of both fixed and fluidizedbeds

This type of technique overcomes the disadvantages of fluidized bed namely back mixing of solids, attrition of sol
problems involving erosion of surfaces. This also overcomes certain draw backs of packed bed, winifdvanity in temperature in
the bed, channel flow and segregation of solids. Skimiized bed are advantageous for fast exothermic reactions such @s
phase oxidation and chlorination of hydrocarbons and used in the filtration operation for the removal of suspended atdils
used as bioreactors. Any improvements that made in the fluidized section of semi fluidized bed will increase overedy effisemi
fluidized bed. For this purpose, an attempt was made to study the hydrodynamicsfifiderad bed with internals for liquidolid

systems.

2. EXPERIMENTAL SECTION

1-Liquid digengagement section

2-Fluidized bed column E E
3-Licquid distnbutor section .t
4-Top restrant o -
5-Rotameters 8-Distnbutor plate |7

6-Ball valves  9-Top packed bed [

T-Licuidpump 10-Fludized bed s

Pressure taps -

connected to —

Manometers \w"

Ligquid

10§
Fig 2.1 Experimental setup Fig 2.2 Kenics element

A schematic representation of the experimental setup is shown in Fig. 2.1. The experimerftaidized bed consists of a fluidized
bed assembly, a top restraining plate with figtuand a pressure measuring arrangement. The fluidized bed assembly consis|
fluidizer, liquid distributor, liquid storage tank, calibrated liquid rotameter. The fluidizer is a vertical cylindrical qglasnn of

0.05m internal diameter and 1m heighhe liquid distributor is located at the bottom of the fluidized bed column and is design
such a manner that uniformly distributed liquid enters the fluidized bed column. The highesemtims end is fitted to the fluidized
bed column, with a péarated distributor plate made of G.I. sheet of 0.001 m thick, 0.05m diameter having open area equal to

the column crossectional area with a 16 mesh (BSS) stainless steel screen in between. The size of the holes has been incre
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inner to auter circle. The top restraining plate is made from Perspex sheet of 0.05m diameter and 3 mm thick containing 3 m
with approximate total open area of 40%. There is a minor clearance between the plate and the inner wall of the colum
facilitated the free movement of the plate in the column, restricting the particle entrainment. A BSS 16 mesh screen is atech
bottom of the plate and the plate is supported by a Perspex slotted support from the top. The whole assembly isifittedott @in

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
employed as mixing element shown in Fig2.2. The scope of the experimaes@&ed in Table 2.1 and 2.2. Accurately weigh
amount of material is fed into the column, fluidized andldiglized slowly and adjusted for a specified reproducible initial static b
height. Liquid is pumped to the fluidizer at a desired flow rateguguid rotameter. Approximately five minutes are allowed
make sure that the steady state has been reached. The readings of the manometers and the expanded bed heights ed thedto
height (as the case may be) are then noted. The proceduteeérasepeated by varying the particle size, particle density

expansion ratio(R) and initial static bed heigh{) (&hd internals L/D ratio.

Table 2.1 Characteristics of particleliquid system used in the study

Solid i liquid
Systems Dp,mm | }, (kg/m®) | U 11, (kg/m®) W x10% Pa.s

SandWater 1.1 2644.35 0.452 995.7 0.789
Quartz water 3 2830 0.503 995.7 0.789
Glassbeads

Water 2.18 2470 0.425 995.7 0.789
Glassbeads 5 2470 0.526 995.7 0.789
Water

Table 2.2 Range of Variables

Variables Range
Particle size (g 1.1, 2.18, 3, 5 (mm)
Particle hardness 5.5,7,69
Initial static bed height ¢n 12.7,15.2 (cm)
Bed expansion ratio(R) 15,2,25,3
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 0.0328tm0.5334 rfV/s. Pressure drop across the entire bed
was measured using-lube manometer and also top packed bed height height were noted fopeacitdl Minimum and

Maximum Semifluidization velocity were observed visually and graphically.

3.1Effect of bed expansion ratio (R)

1600 14

1400

1200

1000 -

800 -

a
(=}
(=)

PRESSURE DROP,AP
hpa/hs

(kg!) m?)
38

0 0.1 0.2 0.3 04

SUPERFICIAL LIQUID VELOCITY (m/s) SUPERFICIAL LIQUID VELOCITY(m/s)

Fig 3.1.1 Effect of superficial liquid velocity on bed pressure drop andgyhs for 0.003m particles (Quatz) 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 anddy hs for 0.0011m particles (sand) in water at
different R using internals with hs=0.127 m and (L/D) =3

From these above figures, it can be observed that pressure drop across the bed and top packed bed formation dec
increasing the bed expansion ratio for both with and without internals. The minimurfl@dination velocity also called oe$
velocity of semifluidization (U, is the superficial liquid velocity at which a bed particle of the expanded fluidized bed first tou
the top restraint of the seffluidizer. Experimentally the minimum Seffiuidization velocity can be determindu; the following
method8Y. (1) From the plot of the ratio of the height of the top restraint to the height of the expanded fluidizethads(the
superficial liquid velocity(). (2) From the plot of pressure drop across the bed Vs the supédidjaid velocity. The bed expansion
ratio has a stronger effect on the minimum Sé#uoidization velocity as illustrated in fig 3.1.1 and 3.1.2. The reason is
requirement of higher fluid velocity to lift the particle to the higher position of thedspaint in the bed. {4 increases with the

increase in bed expansion ratio. The same behavior has been observed by other investi§&tors also
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3.2 Effect of particle diameter and hardness
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Fig 3.2.1 Effect of superficial liquid velocity on bed pressure drop and fi/hs at different d, particles in water without
internals with R=2 and h;=0.127m
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Fig 3.2.2 Effect of superficial liquid velocity on bed pressure drop andyhsat different dp particles in water using internals
with R=2, hs=0.152m and (L/D)=3

From the above figures, it can be observed that increases the particle size, pressure drop across the bed increases b
top packed bed formation decreases with the increase the particle sizedmabsdor both with and without internals. The effect of
particle size on Ll is presented in fig 3.2.1 and fig 3.2.2. This shows that larger the particle size and hardness higher is the minimt
semifluidization velocity. This is true as higher drag ferand ultimately the higher fluid velocity is required to lift the bigger sige

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

700 1255
600 1 4
E s00 08 -
£ 200 “'
-3 2 s
S 506
o 300 —ph5=12.7cm = —$=hs=12.7cm
O -
Z 500 —~@—hs=15.2cm 04 —8—hs=15.2cm
(V8]
S 100 0.2
vy
vy
= O 0 -
e 0 0.1 0.2 0.3 0 0.1 0.2 0.3

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

hs without internals with R=2
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Fig 3.3.2 Effect

of superficial liquid velocity on bed pressure drop and f/hs for 0.00218m particles (glass beads) in water at different;lusing
internals with R=3 and (L/D),=3

From these above figures, it can be noted that the pressure drop increases with the increase in initial stigtit aed top
packed bed formation decreases with initial static bed height. The minimunflgielization velocity being partially unaffected by
the initial static bed height is indicated in fig 3.3.1 and fig 3.3.2. The maximumfediZation velocity(U,s) 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 frdubcti
maximum semtluidization velocity from extrapolation of the experimental data. (1) By egteadijon of the porosity of the fluidized
sectdornws(Buperficial ¢(3liorqa) Bydextrapelationgyhs vsysuperficial ligeid vielocity@urve toplihs=1. In
the present study, second method has been used to determine the maximélmdieation velocity. From the figures 3.1.1. to 3.3.2
it can be noted that maximum sefhiidization velocity has been found to increase with the static bed height, the particle size a
bed expansion ratio.
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3.4 Effect of (L/D) ratio of internal elements
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Fig 3.4.1 Effect of superficial liquid velocity on bed pressure drop andy¥hs for 0.0011m particles (sand) in water at different
(L/D) ratio of internal elements with R=3 and h=0.127m

From the figure 3.4.1, it can be fouritht pressure drop across the bed and top packed bed formation increases w
decrease in L/D ratio of internals from 4 to 2. And the minimum gkrdiization velocity increases with increasing the L/D ratio ¢
internals from 2 to 4. This shows thatder the L/D ratio of elements, it restricts the free motion of particles. Hence, higher

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

3.5 Effect of with and without internals
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Fig 3.5.1 Effect of superficidliquid velocity on bed pressure drop and R./hs for 0.0011m particles (sand) in water at different
(L/D) ratio of internal elements with R=3 and h=0.127m
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From the figure 3.5.1, it can be observed that bed pressure drop and top packed bed ferenasisesi while using interna

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

reaching the minimum serfuidization velocity h, increases when compared with the experita without internals. Due to the

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

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

The present study of the liquablid semifluidized bed hydrodynamics hagen resulted withfollowing conclusions. Both
the minimum and maximum seniiuidization velocities increase with the increase in particle size and bed expansion ratio an
increass while using internals than without using internals. The minimum $kmization velocity is independent of the variatiof
initial static bed height, but the maximum seffaidization velocity increases with increase the static bed height. When using inte
with lesser L/D ratio, bed pressure drop and packed bed formation increases. The efficiency-fofidized bedreactor was

enhanced by using internaésmaller L/D ratio.
Nomenclature

D, Mean particle diameter, m

hs  Height of the expanded fluidized bed, m

hea Height of the top packed bed, m

hs  Height of initial static bed hefdg, m

hy Height of the top restraining plate, m

@R Pressure drop across the sdimidized bed, Kg/rh

R Bed expansion ratio, dimensionless

Uost Minimum semifluidization velocity, m/s

Unst Maximum semifluidization velaity, m/s

Co

porosity of the fluidized bed, dimensionless
U. porosity of the packed section, dimensioless

My viscosity of the liquid, Pa s
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Is density of solid, kg/rh
5 density of liquid, kg/m
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Abstract: Financial forecasting plays a prominent role in finance market because of its comaypbtions with respect to high

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

the FER and compare proposed model efficiency with the existing technique. Model wasedrop predict the euro to dollal
exchange, pound to dollar exchange and rupee to dollar exchange. It was noticed that outcomes of proposed model eréming
faster to evaluate the FER. There was a slight difference found between real ER astd¢pEei Future work would be carried oy
to enhance the study area by emerging a new analytical model by adopting ANN along with any other appropriate anali/tical
other NN model.

Keywords: neural networks, artificial neural networks (ANN), exopamate, foreign exchange rate (FEfjilden Markov Model
Foreign ExchangeRate (HMMFER),artificial neural network foreign exchange rate forecastimglel (AFERFM), Hidden Markov
Model (HMM).

1.1 Introduction:

Forecasting is a significant factor and masirpinent activity in markets of finance. It is helpful for numerous players namely po
makers, regulators, investors, practitioners, investors and academia. When forecasting with weak factors it has stiorpeeff
growth of economy because of itegative influence on global trade and investment adopting a weak model for predicting
result in incorrect judgment [1]. It could support organization to take decision in the upcoming years. Models of foiachgtang
judgmental, time series (T@nd causandeffect (CE). TS forecasting model is a variable that would be sequentially placed.
variable would posses equal length and time gap [2]. Some of the examples of TS methods are predicting the linear,vgrov
box-Jenkins, exponentigimoothing, aut@ggressive moving average and estimating the trend. TS are applied to numerous field
as workload projections, control of quality and process, budgetary analysis, economic and sales forecasting, yieldraiggnts,
the stock margt, inventory studies and so on [3]. CE model would determine the form of link and applies prediction for the foll
variable [4] [5].

ER (Exchange Rates) plays a key role in maintaining the dynamics in market of foreign exchange. Probably fa&Bcastind be
successful factor in the business and for fund managers. Although, financial marketkaomgll for its unpredictable nature anc
volatility however various groups like financial institutions or banks, agency and so on are there for forémagiiR through unique
techniques. Forecasting the ER is a demanding and needed application in the area of TS forecasting [6]. Characterstasost E

stationary chaotic, deterministic and more noisy. Due to such characteristics complete dathecgaitad 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 epipldiged

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

Neural netwrks (NN) are powerful and supportive tools for prediction in the area of artificial intelligericé.[8IN are generally
nonlinear models and if such models are wedined then it would help in mapping prior and future values in the field of timesse
and get concealed structures and relationships which guide the data [9][14]. NN are applicable in various fields Kibfilt&litig

data, phenomena related to economy and finance, forecasting and optimization and produesegiesmd0][13] and more.

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

markets. Therefore organizations in the market of overseas exchange could adopt ANN model in determining flatuERaf®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 appisidtioves
adopted by various industries for different purposes oftinew applications. ANN was adopted as an alternative and promin
approach to predict FER due to various unique characteristics [14]. Many investigators have developed several Andeis in
forecast FER, all failed to concentrate on forecasting during uncertain and instable market situations. Therefore thequegade
would develop a new analytical ANN model to predict the FER and compare its efficiency with the existinguesctamicely
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 deri
outcomes indicated that method of ANN had the best accuracy in terms of acoufi@@yrtodels namely ARCH (Auteegressive
conditional heteroschedasticity) and ARIMA. Pradhan and Kumar [19] had deployed ANN model for predicting FER with s
reference to India. ANN model performs coupling international revolutionary topologieswadrkesearch, initial heuristic and input
series neaoptimal weights. Such method enhances the prediction by testing, proper training andalidasion. It was stated that
NN is an advanced method to be ado ptnerddicthbdity coldEb® enhdnted am@sof
linearity could be found out by adopting the modeling of NN. Highlight of such model is that the data concealed in ER @olald
to extract with the help of ANN.

According to the research by Pacelli et &][predicted the trend of ER USD/Euro using ANN model. It was found that develg
ANN model could be able to forecast the trend to 3 days of ER US dollar/Euro. Philip et al [21] developed an ANN maodiet to
FER. In this research, ANNFER forecastingdal (AFERFM) was developed for forecasting the FER to correct few issues. It
found that proposed model outperforms well in evaluating the FER. It was noticed that proposed model showed gooderassilts
of accuracy percentage. When AFERFM perfairitevas compared with Hidden Markov Model FER forecasting model (HFERF
projection of FER performs better. Accuracy of AFERFM model was 81.2 per cent. It was indicated that new proposed madel

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 hidd
input nodes are the experimental factors of ANN. Both performance -off@ample prediction and fitting ability of isample with 3

forecast horizons are estimated with 3 criteria MA (Mean Absolute) Error, MA Percentage Errorand RMSE (Root Mean
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Error). 2 training sample impacts were analyzed with the similar predictive horizons. Goal of this research is to explpaethef
certain significant factors in NN on fitting the model and predicting the behaviours. Purpose of forecasting is nots@siibhate
the capability of ANN with the sample of training alone. At the same time, there are no widely adopted methodsrigriesiicind
suitable model for prediction through-#ample data of training. Selecting the architecture of optimal network would be on the

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 actheag
process of implementation. Different structures are constructed by modifying the various neurons, learning algorithmseand

basis

y in
tra

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

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

he fu

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

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

it wa

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

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

3. Research Design:

This research develops a new analytié&IN 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 existir

HFERFM. HMM involves hidden set states nam#ly output alphabet represted as U, probabilities of output or emission E

probabilities of transition P and probabiliti es noutcomemwihtai
specific probability C. Particularly the states M and outputssfEe per cei ved, so HMM had tripl
Hidden states E ={EfE4-+—--f-=215-—--245-31¢é¢€. N}

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

Where, § h| b) is denoted as probability of condition of a given b, r=1, R=time and €j in E.

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

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

Where, G is referredsgrobability and that probability output dvisgiven as the current state of ej.
Probabilities of initi-at-—-st-at-e-34 = {Kkij = k (dv at B =1)
Such model is performed by total parameters set: O = {P,
These Canonical problems have to be resolved in HMM.
- Given are the parameters in the model, in whiabability has to be computed with particular output sequence. Such i
could be resolved by backward and forward algorithms.
- Given parameters in the model, determine the most probable sequence of concealed states which are emerged a
output squence. 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. Propo
adopted BWM.
Baum-Welch algorithm (BWA):
A set of notied sequence™NN> N*¢ é . . i s considered as input.

Algorithm initialization would be chosen by parameters of arbitrary model
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P=A G () 1 PANE = x
Repeat
{ °%s=9

For each and every sequencé, N

{

Esti mat e Jusifg®ackwed)algdrithrn N

Esti mat e Uusifigbackward aldothm N

Estimate the dedication of b G using

Av= 2/g(N) xg (BNGD) A (g +1, b)
Esti mate théoGusidgi cation of b
G=x1/ "9 fAN{g b} bB(r, b) o2 (g, b)
A= Aod A8 G (D) (=D )G ( &)

dat aG M/ G()

}

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 lestimate t

motive for states of every input data.
4. Discussion:

ANN based model was deployed for two major purposesettion focuses on the deployment of ANN based model to predict
stock market with specific reference from euro to dollar exchange"dsdion focuses on the implementation of ANN based mo
to predict the stock market with specific reference from rupee to dollar exchange. In this research proposed researcbdAN

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

Proposed model was explained through code and screenshots.

1.8

1.7

1 next daty exhange rale
- 7]
A\

1
o8

088 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
IO BxCHENgE rate

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 exckaAges represents the input

exchange rate and-Xxis 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 ERisXepresents Epochs andA¥Xis represents san squared
error. It was noticed that performance of best validation was identified at 5-6346eat
K,
N,
,
,
\.

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 weB192e06 at epoch 40
DB at epoch 40 and 6 at epoch 40 respectively.

i 2 4

Figure 4.4: The regression of neural networks

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

Figure 4.5: Response time of NN

Figure 4.5 indicates theesponse time of NN. This figure explains the output response for TS. Blue, green and red colour * g
denotes training targets, validation targets, test targets respectively. Blue, red and green colour+ symbol represiantstiiesr

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

I e
i

Figure 4.6: The time series prediction in the neural networks

This figure explains the forecasting for output element 1 resgfon3es 1. Blue colour * symbol indicates targets in NN. Blue colo
+ symbol denote outputs in NN. Orange colourline represents the errors found in the NN. Response in TS was represésted
line.
1R - Thies revsal exchmrgge rote = = 1
28 —-the predicted pesdt AP b dPBAN ] : Y
. s it
| .27 k > on Py
e 27] -"/ )X‘ 2 5 i
b = 4
5‘: | 2an é '
,F;: 126 = 0.2 1
Z | omn ? o .l. "\.‘ ’I e
25 :ﬁ -0.2| i o e
~
| 2an E -o0a
1. 24 {E: O 5

=25 25

= 10 15 20 3 10 15 20
Date ond at 2014711 /717a Unit (Day) Date ond ot 201491177 a Unit (Day)

Figure 4.7: The real exchange and predicted resuilh the neural networks

Figure 4.7 indicates the real and predicted ER outcomes in \itaph indicates the graph of real ER and predicted ER! ¢maph,

red colour represents real ER. Blue colour represents predicted®Raggh describes the téfence 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.

N
0

®
]

\

=
;X oun /"
= -
- —
* s0 3
=
& 5

“0 —r

.
.- 40 45 =) &5 oo an 7O

1NPUL SXCHANQES rate

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

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

e -

Figure 4.9: Training results of ER

This screenshot represents the training results of rupee exchange to dollar. It was noticed that best validation perdsrsescat
0.080754 at epoch.

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 wer€&8827 at

epoch 12, 0.0001 at epoch 12 and 6 at epoch 12 respectively.
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Tt

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 theero r 6 <orralatianan NN

G119 > oo
T revsl erxcharsge rote -

—= = the parecdictendd exehuarng e o te

[+ I =)
J a O

o
=

0
L

-0 s o i |
\ ~
I

dfference Daiween 123130 [reacia] eaTB3nge r |
5 0 [
N -
o |

Pe

= 10 15 20 = o 10 16 20 =
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Figure 4.13: The real exchange and predicted results in the neural networks

This figure indicates two plotted graphs! draph denotes real ER and predicted ER outcomes. Red colour line represents re
Blue colour dottedine denotes the predicted ER“@raph indicates the difference between real ER and predicted ER. It was f

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 tdollar

Above figure denotes the outcomes of pound rates to dollar¥graph explains the graph of real ER and predicted EfRyraph
explains the difference between the real and predicted outcomes. Top graph represents the outcomes of pouriel® tmdbbar
basis of response time with TS.
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Figure 4.16: Rupee to Dollar

This figure explains the outcomes of rupee to dollar excharibgraph explains the graph of real ER and predicted ER. Top gr
represents the outcomes of rupee to dollar Emerasis of response time with T& @raph explains the difference between the re
and predicted outcomes.
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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 exchangepraticted

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

outcomes of euro to dollar ER on the basis of response time with TS.
5. Conclusion and Future Work:

The propsed ANN based model was emerged for predicting the stock market with respect to pound to dollar exchange, euro
exchange and rupee to dollar exchange. From the above analysis, it was observed that outcomes of forecasting looks

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

to do
good

propc

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

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

prope

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

performs better. lis possible to enhance the study area by emerging a new analytical model by adopting ANN along with ar

appropriate analytical model or other NN model.
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CRM-centric E-Commerce WebApplication
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Abstract The Internet revolution has led to the continuous rise-RoEnerce all over the world. With more and more peop

le

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

customer relationships with its user base. Various studies and publicatiorshbawethat targeting and maintaining loyal customers

remains a considerable challenge for online enterprises. This paper describes a framework focen@BNECommerce Web
Application portal CCECWA), which is designed around the concept of CRM, ththeusing it as an aedth benefit. Here we have
proposed a system of conductingClb mme r c e, keeping at thefore front, t he

whil e maintaining a profitabl e and besdiis. tWa baliexdthi:emodelfmmewerls he
great potential and can be implemented for startups and other ambitious projects as well.

Index Terms® E- Commerce, Quality bar, CRM;@RM.

[. INTRODUCTION

E-commerce is basicgllthe process of doing busssthrough computer networkslhe main advantage of ecommeroeer
traditionalcommerce (brick and mortar)tise user can browse online shops, corpaices and ordenerchandise sitting &ilome on
their PC. On the othenand, Customer rationship managment (CRM) is a&comprehensive set qfrocesses and technologies fg
managing the relationgts with potential customers arfilisiness partners acrossarketing, sales, and servi¢eegardless of
communication channel) [2]. CRM iguickly becoming onef the top strategies that masyccessful comp@s use nowadays [7].
Due to arexplosion of customer farmation available,-eommercéhas become highly competitive and consumers have

become highly entiédd. [8]. This paper describesflamework for offeringa different type of E Commerceweb application by
integrating a customeroriented CRMsystem to provide a trustek reliable experience for theustomers. Simplstated, Customer
RelationshipManagement Centric Electronic Commerce is just ttapplicaton of CRM methodologies to-eommercethrough the
Internet [3]. Tke main point of argument is tlkfference in real CRM and-ERM. Unlike in traditimal e.commerce, online portals
have access to the minutesttoh e ¢ u st o meen pravidimgeléemsights intoinglindtions and interests, as Wwas affinity
for quality [6]. With a proven expectay of greater profit has pushedany firms into takingup CRM projects and especially
ECCRM projects as eore module of their-eommercesstablishmentl[1]. In thehay days of Internet ecommereearkets witnessed

general companinvestments into CRM nélg double at times, inevitablgecoming equal to, anexceeding investments in ERPs [3].

With a disparity betwen the promised quality and theliveredg u a | i t ya,need fordrangpérency in te&kM process in the-e
commerce domain [12]. This projeé$ mainly about offering a diérent type of eeommerceweb application by ingrating a
customeroriented CRMsystem to provide a truste reliable exerience for theustomers. The pposed framework includes a new

feature, the Quality Bar. lig this feature, customers caiew what level of qualityof products they can reasonably expect and re

on. Another fature of the application is thBmart Reiew, which proviles different types of feedbadkom various certified
reviewers. These drawbacks of theesent system have been t&egl in the proposddamework model as described in the paper.

II. RELATED WORK

In mid 1990s, thévase platform for CRMoftwarebegan to emerge withafs Force Automation (SFA) artlistomer Information
System (CIS) hybrids establishiregplace for themselves inglmarket. By the early yearsbfh e 006 s, lensiveoCGRY
system that managedl business relatiohgps was suggesteth 2007,Salesforce initiateda revolution in cloud based CR&ystems
and changedhe industry with Force.com withnparalleleccustomization and integratiom the beginning oftteir online campaign,
CocaColaneeded an effectiveotware program that could haeilored to fit as a compamt of a broader-eommerce andbgistics
environment. This solution could proeicdsaleseams and clientagestier transparency in sales agidtribution media to rexgnize
new vistas and potentiales opportunities. Sylia, an established solutiopartner, modified and deployed the Sugar Professiona
Software as a Service on ademand basis to almost 48ers in a quarter. CacCola now uses a comprehensowestom CRM
solution atached to its ommerce enginand logistics platformSales and marketing teams, aheéir heads now recedvinstant
access to reports falifferent markets and custer bases through an integrategort generation mechanism [4].

According to newifjures from the Indianommerceggroup ASSOCHAM, Ind ads onl i ne palmost Y6dilian USD ir
2 years ago (2013) [17].To ptite industry into viewIndian etailing industry wagjuessed to be almost 8tbusand crore rupees (i.e
USD 4.38 billion) in 2011 andslaed to hit 53 thousand croige. USD 19 billion) his year [16]. For perspectiv€ hi n a §
commerceexpenditure allegedly topped @&stimated $265 billion in 203 t hanks t o Dbilloe-plus oetizeg [17Y. 6
Ideally, CRM allows arenterprig or an orgazation in adapting its productsd/or services to eadt its customer preferences an
nuances [14].
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E-CRM applicationsare designed with the customarmind and give the custanthe entire experience on tiveb interface [12].
| t Bosvntlsat personalized customexperience in the eline world is causing an increasingmand to avail these servicgsrhore
and more peoplfl]. In the ecommercescenr i o, t he c¢ umaooimmntadt factdr in atteactingiasd redaining potnti
buyers [9], which is, incidentally, a fundamental targes-GfRM.

Orders per Customer per Year 3.55

1. Approx. 200M Indians will
34 " 2012 come online in the next 3
years.

u 2013
2. A majority of these will

3.2
L access sites through smart
phones.
2013

Online Indian Shoppers

2012

1. Existing shoppers shop
more often than new
shoppers per year

4000000

= 2012

2000000 m 2013

2. The proportion of existing
1300000 2
S shoppers is expected to go
- from 30% in 2013 to 50%
in 2016
2012 2013 2016

Figurel. Potential of Growth of-Bommerce in India [17]

A huge advantagef integrating CRM would be théevelopment of begr relations with the existingustomers, which willgsut in
improved sales througbetter timed services by éripating needs based on trerafsd history, identifying demanahore efficiently
by analyzing specific customeequirements, intemarketingof various produts by emphasizing and explorirajternateoptions.
This would lead to improved marketingf the products/serees by deliberating on improvezbncentrated marketingrategies
designed specificallkeeping in mind the audieacb s qu al i t y noastodized tedhhige and isneroved foroddiservice
reviews help tobring more exchange prospecg&ubsequently, this wibd result in improved customesatisfaction and tention,
ensuring that the goagputation in the market continues to expand.

IIl. PROPOSED SYSTEM MODEL
In the propose systen, the CRM system in thapplication helps thsite implicitly offer product@ ¢ c or di n g pteferences,g u

depending on thethoice of price over quayji or vice versa. Here, specialmp or t ance is given to the u
CoSbk . T h e r epécial Qadlitg Bar faature thaisplays a quantitative measurement for the gpenoduct 6 s qual i
different factors, to accuratelgepict the estimated expectedlue for price, for the giveitem on sale. Quality Barating will be
calculatedusing ar i ous i npufsihigle % mvawdanduser evipwss, expert

A. Quality Bar Feature
This feature includea graphical bar that displaysjfau ant i t ati ve measurement for the gi|lve

[ CLIENT SIDE [ SERVER SIDE |

REGISTER |- ~———— MEMBER DB

_— —
LOGIN |

seARcH |— PRODUCT

BROWSE |-—

\

SEARCH
FUNCTION

//
PURCHASE |~ T V—
| INVENTORY

COMPLAINT |t FEEDBACK DB
| RATE }—____

—— —— QUALITY
[ review |— == EVALUATION
ISy FUNCTION
QUALITY BAR |-
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Figure2. Proposed System Design Diagram

based on different tors, to accurately depict thestimated expected valuerfprice, for the given item osale. This quality bar
rating will be calculated usingar i ous i npurtast ilnigkse eapxEedredisdssand tser megis,, using a Quality
EvaluationFunction.

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

Quality Evaluation Functiors a simplistic algorithm useb calculate the relative W@lity Bar value by the formulgiving weight to
user ratings and expert ratings.

(a)User ratingsare thoseeviews submitted by individuahembers who have bougthie product or have proficiekhowledge on it.
(b)Expert ratingsare thoseeviews submitted by certifiequality evaluation expertwho have bought the product are qualified to
review it.

B. Smart Review Feature

This feature involvegroviding reliable reviews froraxperts of the péicular products obtained frodependable sources tre web,
as well as interesteddividuals whocanprovide insights regarding usexperience d expected quality. With thesemprehensive
opiniors, the application will provideeliable and realistic represtations of products and thejuality so customers caely on the
information providedo them. Furthermore, i will empower the customer toake intelligent informed investment decisions.

IV. FLOWCHART
(This is a sample of a general action flow sequence)

A User c aregistehas anew membdr gn Hie through a web interface.
ABYy using searclfieature, user can look for aparticular productttey wish to view and the searoésults are displayed and viewed
by user accordingly.

Us er s h ateapplytahyespeciabfiltdrsitoargow search results.

Usi ng qatue,luset can appty mord specifionstraints on searches.

Once the wuser hashtobuythey chn use theraddetartdetture do the iterwdglded to the shopping cart.

Too Too Too Too T Jo I

Thi s pr tedferewryites the caigtoenaishesto buy.

Then af ttemstoahdmpingcart, usdr deloase to checkout drselect payment options as plegir ease.
Onc e t h etdetaleare estared mtmthgstem, the order is placed.

As per cieeseithernheyr@aicgged dutr returned to shopping site.

(  START =

| reEGiSTER |

[ LOGIN ]

4{ SEARCH BY KEYWORD I

[ wview resuLT |

| AapPLY FiLTER |

VIEW PRODUCT
(QUALITY BAR)

|ADD TO cART |

| cHeECck-ouT |

[ pAarmenT |

YES = e o S
—————————— CONTINUE?  ———

NO
( oG our )
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Figure3. Flowchart Diagram

V. SUMMARY

The special casmade here was a new look at tyeplication of online commerdiactivities, being CRM centricas opposed to
normal ecommerce applicationsThe potentihis huge for conducting and applyingxtensive CRM to an everyday ami e
commerce portalith the aim of providig customers with truto-cost, excellent quality, begtriced products. Being a wediased
application franework, the CCECWA aims to talkelvantage of modern frarend and baclkend technologige provide reliable and
feasible services to its customershe use of quality barxpert review system, (optiondrgain chat and other feats helps us
achieve our targetnd helps deliver excelleptoducts and a better servit¥e believe this model framework is complete and ready
for implantation to protgipe stage. To be effective, theanagement of this del implementation must have anegrated approach
embodying strategic direction.

VI. FUTURE WORK
Our goal is nowd take this model framework amnstruct a fullworking prototype based on thequirements red specifications
stated in thelocumentation. If timeonstraints permit, additionfdatures might be added beta trials of the fishedproject.
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| ABSTRACT
A cognitive radids an intelligentadiothat can be programmed and configured dynamicdty. cognitive radio networks,

efficient and robust spectrum sensing is a crucial enabling step for dynamic spectrum access. Cyclic spectrum sensing techni
work well under noise uncertainty, but require higke 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 t

dimensional cyclic spectra of communications signals. To do so, a new compressed sensing framework is proposed for extrac

usefulsecondorder statistics of wideband random signals from digital samples taken-Alyquist rates. The timearying cross
correlation functions of these compressive samples are formulated to reveal the cyclic spectrum, which is then usech¢osinul

detect multiple signal sources over the entire wide band. But the disadvantage in this methasbectass sensing performance.

So, in the proposed system a new technique is used which is called novehteutibNyquist spectrum sensing (MBNS)system
that implements cooperative wideband spectrum sensing in a CR network. MS can detect the wideband spectrum usi
measurements without reconstructing the full frequency spectrum. An experimental result shows that the proposed metisod
high spectrum sensing performarioea fading scenario, with a relatively low implementation complexity and a low computati
complexity.

Keywords 1 Cognitive radio,wide band spectrum,sub nyquist sampling,cylic spectrum,wireless spectrum,rg
signalsspectrum sensing.

I INTRODUCTION

A cognitive radids an intelligent radio that can be programmed and configured dynamicatiansseivers designed to
use the beswireless channels its vicinity. Such a radio automatically detects availabf@nnels irwireless spectrum, then
accordingly change itsansmissioror receptionparameters to allow more concurr@niteless communicatioria a given spectrum
band at one location. This process is a forrdysfamic spectrum management.

Depending on transmission and reception parameters, there are two main types of cognitive radio
U Full Cognitive Radiq in which every possible parameter observable by a wireless node is considered
0  SpectrumSensing Cognitive Radjan which only the radidrequency spectrum is considered.
Other types are dependent on parts of the spectrum available for cognitive radio:

0 LicensedBand Cognitive Radiocapable of using bands assigned to licensed users (except for unlicensed bands,
theU-NII band or thdSM band.

0 UnlicensedBand Cognitive Radiowhich can only utilize unlicensed parts of the radio frequency (RF) spe@mnensuch
system is described in theEE 802.15Task Group 2 specifications.

0  Spectrum mobility Process by which a cognitiradio user chages its frequency of operation. Cognitiralio networks
aim to use the spectrum in a dynamic manner by allowing radio terminals to operate in the best available frequency b

0  Spectrum sharingProvides a fair spectrischeduling method; maintaining fagss is a major challenge to opsectrum
usage.
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Il SIGNAL MODEL

Let us consider a wide band of interest in the frequency rkm#aax: fmax] wherefmaxi: is very large, e.g., oveBHz.

There are | active PU signals emitting over this widedbamhere the signal is denotedx):i € {1.2...I} There is no
information regarding the waveform, bandwidth and carrier frequency of neither each signal, nor the number of signals pr

CR is equipped with an (ideal) wideband antenna that passesrall s@mponents withkrfmazxs fmax]. Hence, the received
signal is given by,

F)
) = ) 5@ +we)

i=1

Where w (t) is the additive ambient noise. Suppose that primary user ﬁg@llare noroverlapping in frequency, since they coul
represent emitters from differengérgices. The goal is to estimate the spectrum occupancy of the composite Js{g]mbver the

entire wide band, whose nonzero support regions reveal the frequency locations and bandwidths of individual signal c{aﬁﬁﬂ:one
This is different from most existing work on cyclostationary signal processing, in which only one signal or signal mixture occup

frequency band of interest. To motivate to investigate the cyclic speéé&nf) of () where f is the frequencgnd@ is the
cyclic frequency. Defining the cyclic autocorrelation functiofig* (&7 = (J= Kx(t +71)/2 xT+ (¢t — 1/2)e"(—j2nat) dt
the cyclic spectrum, also termed the spectral correlation function (SCF), is the Fourier trandiails- &) with respect to the time
delayT .

S, (e f)= IRx{a, )e I3 Ty

It essentially indicates the correlation of spectral components that are separéteith fiequency, and exhibits nonzero values on

at a discrete set of cyclic frequencies that reveals the inherent sec@ndoeriodicity of x). It is known that 5= (@ f) can be
|f|+E S . . . . .

nonzero only for 2 T “m&R: which suggests a diamorsthaped region around the origin of the bifrequency plane.The cy

spectrum of the digital samples contains folded replicas of the original cyclic speetithnfolding intervals being integer multiples

of fs on both{a. £ directions. To avoid any aliasing in the cyclic spectrum, the minimum sampling rate shddigzka that is

fi = rl = 2fmaxt

5

Becausefmsxi: is very large m the CR sensing task, the required sampling fatéias to be very high, causing large energ
consumption and high hardware costs in ADC.
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Reducing

inter renc

Robust and compressive
wideband spectrum

Milti-rate sub-Nyquist
sensing method i

spectrum sensing

statistics in sub-Nyquist rates Choo s the sub-Nyquist
sampling rates are

chosen to be different

‘ Estract the second-order ‘

Extract the sparse cyelic
spectrum

5

Extract the power spectrum
of the signal

d

{ E stimate the spectrum }

oCCUpancy

Performance Evaluation

IV ESTIMATION OF SPECTRUM OCCUPANCY

After recovering the sparsel2 cyclic spectrun® (@ f in its vectorized form8%? now want to simultaneously estimate th
spectrum occupancy of all frequency swdnds within the monitored wide band. The two spectrum detection algorithms
developed: one adopts a bamgtband multicycle generalizedikelihood ratio test (GLRT) framework that works for all types @
modulation and waveform patterns, and the other is tailored to known modulation types for simple and fast estimatiah, tidtewt
BPSK signals as an example.

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

. el . ) g{ﬁ)=(2)f,vﬂE[ﬂ ] . . .
frequency locatiorf - is occupied or not. To sét N 21 according to the frequency resolution of the discre

cyclic spectrum%{.-ﬂ(ﬂu B). The sensing task amounts to a bdwyeband inspection of the spectrum occupancy over the en
frequency range

o
Ifl = Es,w:th Ef > fonax

i
»

It is important to note that such a bdmgtband inspection is a computational approach for processing the data collg
simultaneously frm a wideband antenna, which is fundamentally different from a narrowband approach in which narro
antennas scan the wide spectrum one by one along with frequency shifters and narrowband filters/processors. Now foc

occupancy decision on a slagbandfm. An active signal on this band would occupy a regj'igﬂ of the 2D cyclic spectrum map

L Y | E - )
defined by the cyclidrequency and frequency paks ) satisfyingf+ 2 f7and If1+ 2" fmas: e f) €1 .

In the discretdime domain, this region iepresented by discrete Points
{ﬂiinj E f{'ﬂ

— ;e i) i El—

which correspond to a set of integerlued indices(@:- b:) that isS(@:. £) = 5.7 @ bV € 17 Because’’ © (N ]fs and
=2 - . ()

f (N:Ifs by definition, the index sdt -~ can be deduced,
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lz | fmax N N nl
b, + —= d |b; — = VWiel
-I- 2 =nand |b]+— > & 7 d
) LSJEEJ {I‘A;‘; EJ;']}__ iny . ~(n) {n) . . . .
To stack the estimate *®l:7 into a vector®™ - of length pd | which is formed by selected entries of the vectorizé

. . =niry = =0 A () .
cyclic spectrum‘,—‘?}ﬂ thatist L[] = &7 (@ b;) ¥i € I; The roe selection can be expressed as,

) = o

F I . . 2 z . . . - .
Where the binaryalued selection matriks € {ﬂ,l}' S xn is obtained from thé&/© X N'* identity matrix by retaining its rows

T —
. T 5 ] nfn — I . T .
with indices ¥t € I3 only. ApparentlyJr 4 |"ﬂ To est for the presence of a PU signal at the frequﬁ‘h@ythe following

binary hypothesis test is formudat
Hy: gl = 0 4

Hp: gl 4

Where ¢

: - n) ] | . . . n)y . . 4 . .
1im e VINE~N(0.20) \yhereZ™ is the asymptotic covariance matrix. Becadsé  is not readilyavailable, to derive a blind

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

. ¥ . . . {n) ¥ . .
estimator fort= () using the available reducedte measurement& (03—, . Replacing z by I (1) results in a datadaptive
GLRT detector. Treatingfm as an unknown nuisance pardene the adaptive Form the cyclic spectrum ma&x from
= wec{.S';}.

oy _ (Z A
1) f (N)‘f * . Find the cyclic spectrum values of interest from (32), and calcfiate
~fnd
2) Calculate the test statistic us@g is computed. If iis larger than a predetermined thresha@f® then a PU is declared

present at frequenoi/{ " otherwise PU absence is declared.

+

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

Fast Algorithm for Known Modulation Types: When the mdulation type of the signal sources are known, their cyclic featureg
the bifrequency plane can be utilized to quickly identify the key signal parameters. For example, consider that x(t) con
1

multiple BPSK signals, each with carrier frequerfeysymbol rateT® and a fultwidth rectangular pulse shaper. The number

signal components and their modulation parameters are unknown, but the modulation type is known. Ignoring the weaknsid
1

f=- f

the frequency domain, the majorctig feature is a main lobe &t= 2f: spanning Over Toto

T,

The idea is to identify the modulatiafependent parametefa andf: by finding the lobe locations on the estimate® 2yclic
spectrum. First, can simply sehrover the cyclic frequenc@’ along the axis’ = 0 _ If IS{::, ml =¥ then claim that there is a

BPSK signal with estimated carrier frequen%y . Next, let=2 = {ed [|5(2.) | = ¥} . For eactE € #1 search along the line

@ = & to find the doublé sided width of the lobe, denoted 8¢ |, such that all the points in the lobe have absolute values equal

greater thar¥ . The bandwidth of the corresponding BPSK signal is 450 and hence caslaim that the frequency band

[&‘ & ] - 1

R . . . Tg.== . . .

2 2 is occupied and be estimated symbol period®is E. By now, identified not only the carrier frequenizybut also
1

the bandwidtrﬁ of a BPSK signal. The procedure is applicabléhto entire wide band to identify all BPSK signals. Combining :
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 ofatienngaes. For
1

. . . . = . . . . =2f.— =
instance, for an SQPSK signal with carrier frequeficgand symbol ratd” two peaks with similar heights will appe%r fe T

o =2f +

and T and this feature can be used for fast detection.

VI MULTI -RATE SUB-NYQUIST SPECTRUM SENSING METHOD

To improve the detection performance of dU§ynuist sampling system in the preceding subsection, the influence
sampling rates is analyzed. Firstly, consider the case of spectral sparsity level s=1 which meansdhatfoeguency bifi1 € Q
is occupied by the PU. If the numbers of samples in multiple CRsMaeMz..- M, are different primes, and meet the requireme

of
M;M; > N, Wi+ je[lv]

then two or more CRs cannot have mirrored frequencies in the same frequency dainlheconsidering the spectral sparsity leve
sz 2 find that, if the conditions in Lemma 1 are satisfied, the parameter p is bounded by s. It is because only one CR can

original frequency bin% € Qi o the aliased frequency (s and the cardinality of the spectral supp@‘ts Therefore, to obtain
the detection performance. If the numbers of samples in multiple®GRYz..- M;: are different consecutive primes, and meet t

requirement ofiM; > N.¥i # j € [L.v] | 4ng the decision rule of the probabilities of false alarm and detection have the follo
bounds:

Ay bri=s
%EPLR.EQN FZ My [k, 3

Pax Z Qs IZ"“ [, 7

=1
Further more, when the energy of one spectral compon@'\t maps to another spectral componer@inthe probability of detectio
will increase.

(a) Input signal generation

(b) FFT output

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

VIl CONCLUSION

In the existing method, a new method is used for recovering the spérsgydic spectrum from a reduced number of

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

compressive samples, which is a key step in enabling effective recovery ofOhey@ic spectrum via convek —norm

minimization. As a special case of the compressive cyclic spectrum estimator, a new power spectrum estimator for stationany sigr
is also developed, which allows shyquist rate sampling even for n@parse signals. From the recovered cyclic spectrum, two
techniques &ve been developed to estimate the spectrum occupancy of a wide band hosting an unknown number of active source

bandby-band multicycle GLRT detector and a fast thresholding technique for signals with known modulation types such as
signals. The pposed spectrum occupancy estimation techniques demonstrate salient robustness to sampling rate reduction
uncertainty But the disadvantage in this method is Isgectrum sensing performance. So, in the proposed system a new techni

BPS
and r
que is

used vhich is called novel muliate subNyquist spectrum sensing (MBNS) system that implements cooperative wideband
spectrum sensing in a CR network. MS can detect the wideband spectrum using partial measurements without reconstullcting the
frequency spetrum.

REFERENCES:

[1] FCC, nASpectrum Pol icy TadsS5Keck BeparteNoR20p2or t , 6 ET Docket | No
[2] I. F. Akyildiz, W.-Y . Lee, M. C. Vuran, and S. Mohant vy, ANeXt gener
networks: A sure y Cainput. Netw.vol. 50, no. 13, pp. 2122159, Sep. 2006.

[ 3] A. Sonnenschein and P. Fi shman, ARadi ometri c I|EEETrans.t|i o |
Aerosp. Electron. Systol. 28, no. 3, pp. 654660, Jul. 1992.

[ 4] R. Tandra and A. Sahai, iFundament al | iProc. tEEE @onf. Wir@etssg c t

Netw., Commun., Mobile Compu2005, vol. 1, pp. 464169.

[ 5] S. Shell hammer and R. Tandirtah mMdiesd ou muanrdd@adesid, Jul, [2G06.1pkH
[ 6] W. A. Gardner, iASignal i ntercepti on:I|EELE Trans.iConnmiumvg. 36, hoe
8, pp. 897906, Aug. 1988.

Brvee
or e

[ 7] W. Gardner, dlExpéeadumndanoyn ion Epkligha Pracess. Magelr 8y no.2jpp. 146, §, 0
Apr. 1991.

[ 8] A. V. Dandawate and G. B. Gi annaki dEEE Tr&hs. Signal Ptodessall 42,t (e s
no. 9, pp. 23562369, Sep. 1994.

[ 9] M. Oner and F. Jondr al , AAir interface r ecoBraci l[EEEdm |f o
Symp. Personal, Indoor, Mobile Radio Commun. (PIMRGD4, vol. 3, pp. 19471951.

[10] K. Kim, I. A. Akbar, K. K. Bae, 3S . Uum, C. M. Spooner , and J. H. Reed, nCy
classificati on PRrac. IEEBQyBRAN ConR007, ppd2il@15.0 i n

[ 11] J. Lunden, V. Koi vunen, orative citlogtatiomaryespectrura sedsingdfor cognitive Raaio r

s y s t ¢EEE Trams. Signal Processol. 57, no. 11, pp. 4182195, Nov. 2009.

[ 12] J. Lunden, S. A. Kassam, and V. Koasedvspesteim sensimdrfoognitive t n
r a d IEBE Toans. Signal Processiol. 58, no. 1, pp. 3%2, Jan. 2010.

[ 13] P. D. Sutton, K. E. Nol an, and L. E. Doyl e, IHEEY. Sdl.dst

Areas Communyvol. 26, no. 1, ppl3i 24, Jan. 2008.

[ 14] C. M. Spooner and R. B. Ni chol | s, Cognfivedadiouachn8agB.Ai I
Fette, Ed., ¥ ed. Waltham, MA: Newnes, 2009, pp. 5834

64 www.ijergs.org

"9



http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730

Improved Cost Efficient AODV Routing Protocol

Supriya SawwashefeAshutosh Lanjewar

*Assistant Professor Guru Nanak Ingttof Engineering and Technologyagpur (Maharashtra)
ssawashere4@gmail.com
2 Assistant Professor Guru Nak Institute offechnology Nagpur (Maharashtra)
Ashutoshlanjewar3@gmal.com
Author Correspondence: P.NO.104, shastri layopposite Somalwar Nikalas schooh#&mla, Nagpu#40025, Maharashtra.
Mobile Number: 09960642476

Abstractd AODV (Ad-Hoc OnDemand Distance Vector) is a reactive routing protocol nfobile Ad- Hoc
networks(MANETS) and othewvireless aehoc networksReactive meanthat it establishes a route to a destination only on demand.
The cost is one of the most important network performance parariettire mper the conventionalAODV is compared with
proposedimproved Cost efficient AODV routing primcol using Euclidean giance.The route with shortest Euclidean distance |s
selected for communication. The proposed AODV routing protocol thus helps to overcome the factors like End to End Detlay, Pac
Loss and Network Routing Load which generally occursanventionalAODV routing protocol due to changing topology of th
network.

D

Keywordss AODV, Cost, Eneto-end Delay, Metric

INTRODUCTION

MANET is a collection of wireless nodes [9] that can dynamically be set up anywhere and anytime without usingeaisyinme
network nfrastructure 11].AODV is a mainly used for wireless network where nodes are not stationary. AODV is-tlemamd
routing protocol[1] [3]. Routes, in AODV protocol, are established based on minimum hop cbintRoutes are established in
AODV Routing Protocolwhen it requires to send the data from souBmthe 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 co
efficient network requires to satisfy the various network performance constraints such as energy consumgteBndedelay,
Packet loss and Network Routing Load. The energy consumption depends upon the efforts taken by source node to ciatalate the
amag intermediate node till it reaches to the destination. The energy consumption varies with the distance among théhaodes .If
distance between the nodes is large the energy consumption will automatically rise or vice versa .The energy consuctiption dire
affect the cost of the network. EtotEnd 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 welbmmweption.
This delay in return affects the cost of the netwdte Packet loss occurs when the source node sends data to destination node whic
is placed at long distance or there may happen the link failure during communication

The rest of this geer is ordered as follows. The Section 2 represents working of AODV routing protocol and related works ar
discussed in Section 3. Section 4 gives the idea regarding the Euclidean distance concept; Section 5 explains the pinopcsed Ve

Section 6 givegletail of simulation results and its discussion .The Section 7 provides the conclusion and future work where:
Section 8 represents References

WORKING OF AODV PROTOCOL

In AODV routing Protocol the source node floods the Route Request packet intwlweknerhen a route is not available for the
desired destination. It may obtain multiple routes to different destinations from a single Route Request. Routes, in £&@BlY pro
are establiskd based on minimum hop coudB]. The exceptional thing in the AQV 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) messagét is used to form a route from one node to another node in a network.

b) Route Reply (RREP) messagelt is used to connect destination node to source node in a network.

¢) Route Error (RERR) messagelt is used to indicate any route broken or node failure.

d) HELLO message:|It is used to determine the activeness of the network. The tissiem of data depends on route
di scovery and route maintenance in AODV. The route diotove

D
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route it will form route after getting the RREP. The route will be maintained by sending HEEsSages to neighbour nodes, if an
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 mgsda a destination node without knowing an active route to it, the sending node
initiate a path discovery process. A route request message (RREQ) is broadcasted to all neighbors, which continuettthbro
message to their neighbors and so dme RREQ forwarding process is continued until the destination node is reached or un
intermediate node knows a route to the destination that is new enough. In order to keegel@opl most recent route information
every node maintains two countesgquence number and broadcast_id. The broadcast_id and the address of the source node
identify a RREQ message. The broadcast_id is incremented for every RREQ the source node initiates. An intermediate
receive multiple copies of the samaute request broadcast from various neighbors. In this case if a node has already recé
RREQ with the same source address and broadcast _id it will discard the packet without broadcasting it anymore.
intermediate node forwards the RREQ messaigrecords the address of the neighbor from which it received the first copy o
broadcast packet. This way, the reverse path from all nodes back to the source is being built automatically. The RRIBQtaiaske
two sequence numbers: the sourcquemce number and the last destination sequence number known to the source. The
sequence number is used to maintain fAifreshnesso i nf oncea
number specifies what actuality a rodtethe destination must have before it is accepted by the source. When the route r
broadcast reaches the destination or an intermediate node with a fresh enough route, the node responds by sendirgyute u
reply packet (RREP) back to the nodem which it received the RREQ. So actually the packet is sent back reverse the path
during broadcast forwarding. A route is considered frae
destination sequence number whicleggial or greater than the one contained in the RREQ packet. As the RREP is sent back
source, every intermediate node along this path adds a forward route entry to its routing table. The forward routee Saes@ie
time indicated by a routeémer entry. If the route is no longer used, it will be deleted after the specified amount of time. Sin
RREP packet is always sent back the reverse path established by the routing request, AODV only supports symmetric links.

Route Maintenance Proces
Route maintenance can be accomplished by two different processes

1 Hop-by-hop acknowledgement at the data link layer

1 Endto-end acknowledgements
Hop-by-hop acknowledgement is the process at the data link layer which allows an early detection amdissivansf lost packets
[7]. If the data link layer determines a serious transmission error, a route error packet is being sent back to thettsendekef.
The route error packet contains the information about the address of the node detectingothe erand t he host
trying to transmit the packet. Whenever a node receives a route error packet, the hop is removed from the route cachegeand
containing this hop are truncated at that point. When wireless transmission betwesrstsrdoes not process equally well in bo
directions, endo-end acknowledgement may be used. As long as a exigts, the two end nodes are able to communicate and r
maintenance is possible. In this case, acknowledgements or replies on tpertriayer used to indicate the status of the route frg
one host to another. However, with etegend acknowledgement it is not possible to find out the hop which has been in error.

RELATED WORK

AODYV is reactive routing protocol. It is simple, efficieamid effective routing protocol having wide application [14]. The topology
the network in AODV gets change time to tinde a result of thismaintaining the Cost, EA-End, Packet Loss and Network Loa
is agreat challenge. Various researches haen lvarried out on above factoreadgska D. [1§ had presented a seqioactive routing
protocol (SPAODV) based on a reactive AODV protocol. In-8®DV protocol, all nodes use AODV routing protocol to find a pa
to a destinationThe results showed thaPSODV routing protocol has more packet delivery ratio and fewerterehd delay
compared to AODV. They also observed that control packet overhead A®BN is less than AODV in low and medium mobility,
of nodes; but it is more than AODV in high mobility nodes Sujata et.al. [12had done the comparison of AODV and RAOD
routing protocols. In RAODV they had changed route replay packet configum@tiAODYV and named it RRREQThe simulation
results of RAODV are better than other version of AODV algaritin future they will work on energy concept in RAODV, so th
they can assign the priority of different dedicated paths between source and destination on the basis of both eneag/ths
stability of nodes or path$®. Parvathi [1phad done theeomparative analysis of CBRP, AODV and DSDV. Yhabservedthat
DSDV routing protocol consumes more bandwidth, because of the frequent broadcasting of routing updates and AODV is bg
DSDV as it doesndét mai nt ai n ulsmyessownthdad and moresbantvedtihileaCompareddmihs
AODV, CBRP overhead is lower and its throughput is considerably hif@rammad S.7] had studied the AODV routing protoco
and black hole attack. They proposed the method to prevent théomslgacket dropping by considering the number of neighbor
each and every individual node. Also, tHegveshown that, the right place to validate the RREP which it is sent by an intermed
node should be the first node in the reverse path, to avojhgating false route information in the network. In future they would li
to extend the proposed scheme for detecting the wormhole aWadkranjan D et.al. [§ had observed from the detailed analys
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that the packet delivery fraction for the MANETithvhigher load is less than lower load. The cause of lower packet delivery fragtion

at higher load is high packet drop at network interface due to overflow. They also observed that the routing load fowithtw

ork

higher load ishigher than the network ithh 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 node=t ttgrnate path..Li Y.et.al[had done a nonlinear dynamig

optimization for route discovgrphase 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 forwailityng ¢capa

while reducing the routindgpad and packet loss rate. The protocol is not perfect because ofifimait Kishore B. et.al. [4had

proposed improved protocol PWAODV based on piggyback mechanism and they introduced weighted neighbor stability. The p:
selected in protocol is moreafile 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 rouezt The d
result is thathe performances of route cost and-¢mé&nd delay have been improved greatly. Moreover, when compared with Using

the GPS auxiliary hardware or the crieger thought it can avoid many probleriiemant G. et.al. [Rhad done discussion of how

routing load and packet loss in AODV protocol can be minimized in any given network. They had developed technique which
the broken link between any two nodes and also repaired the same or route can be discarded from the network to gyvaitidtss
M. Usha et.al. §] had proposed an enhancement of AODV routing protocol. They named new protocotABDORE(Route

Enhanced AODV). They take routing overhead andterehd delay as QoS parameters. TOSSIM simulator is used for perform

evaluation. When theouting overhead is evaluated for DYV and it is found to be 25% less compared to AODV. Moreover end
to-end delay of packets from source to destination inARIDV reduced by 11%, as against AODV. In future, they will work gn

energy efficiency parametef AODV.

EUCLIDEAN DISTANCE CONCEPT
The network with nodes A,B,C,D,E,F is given in figure 1. ConsideEti@didean space for two dimension.

O R
@]
T(t122) Xql.gq2)
0]
Pipl.p2) O
S(sl.s2)

Figure.1 Scenario of a wirelesdetwork with Mobile nodes

Consider the two dimension Euclidean spattenthe node P has to send the data to the Q, then first of all the P will chec
Euclidean distance of the nearby nodes. The path which can be followed to send the data-Md&+QePS-Q, PR-Q or RQ. First
of all AODV has to calculate the Euclideaistance for all possible path then require to follow the path with small metric
Euclidean distanceln order to find the Euclidean distance between two nodes P and Q , first of all P and Q are describ
coordinates (P1,P2) and (Q1,Q2)pestively . In first step length between the P and Q is given by@] and |P2 Q2|.Secondly

denti
of

ance

the

i.e.
ed wi

the Pythagorean Theorem is between the two length gives (R1L"2 + (P2 Q2) ~2) ~ (1/2). So the distance between two pointg P

= (P1, P2) and Q = (QXQ2) in two dimensional space is there given as . Through the
calculation of Euclidean distance it is easy to calculate the power consumptierip Eledd delay and the number of hop require

Large the Euclidean distance more power will gatsumed, Endo-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 nstieolcget

PROPOSED METHOD

The working of proposedmnproved cost efficient AODV routing protocol using Euclidean concepgiieen below.Consider the
figure 1 given above for the proposed AODV protocol scheme .In the figurel P,Q,R,S,T are the nodes in the network. Thé n
Nodes(N) are responsible faize of the network. S is the source node and D is the destination node. In network if P is the
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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 AO|
protocol based on Euclida Distance (Ed) concept. Later on the Cost(C) of the network is calculated. The algorithm of the propose

method is given below.
Step 1 Set N
Step2: Define S and D
Step3: Set the AODV protocol.
Step4: Calculate the Ed between S & Nn.
Step5: Send da from S to D by using Nn with small Ed.

Step6:Suppose the 6TO6 i s pl thenéolbow the path Byall then Ewlll bé thes. MhisSvill contiaue A

till data reach to D i.e Q.

SIMULATION RESULTS AND DISCUSSION

The simulation is dam using Network Simulator 2.35. The network performance parameters such as cdstEBddlelay, Packet
Loss and Network Routing Load are evaluated against number of communications or data transfers for both conventional A

DDV

Improved Cost efficienAODV 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|belov

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 |. Smulation parameters

Cost (m) == Conventional Aodv Delay(ms) —4—Conventional Aodv

== Proposed Method ——Proposed Method

Number of Data Transfers Number of Data Transfers

Figure 2 Comparison of Cost for 60 Nodes Figure 3 Comparison of Endto-End Delay
68 www.ijergs.org
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Packet Loss ¢— Conventional Aodv NRL ——— Conventional Aodv
={— Proposed Method & Proposed Method

f
.__././I—-

Time (ms) Time(ms)

Fimetms)
Figure 4 Comparison of Packet loss Figure 5 Comparison of NRL

Figure 5.1 Comparison of Cost for 60Nodes

1 Cost is the amount of energy consumed .It also depends on number of nodes utilized, and packet loss. Energy consusnption v

with the Euclidean distance .Larger the distance between the nodes more will hecemstigmption or vice versin figure 2.

Number of Data transfers is plotted against the cost. In the graph five data transfers are consider. It is obseostdthat

proposed improved cost efficie®ODV routing is very less as compare witbnventioml AODV. Cost inproposed AODV
simulation touches the lowtevel by reducing the distance and follows the shortest patl3@® meters.

1 Endto-End Delay means the delay; a packet suffers between leaving the sender application and arriving aethepglazation.

This metric represents average ¢adénd 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 secdméigure.3the Number of data transfers is ploti@gainsthedelay. It is
observed from graph that Proposed AODV tetuced the Entb-End Delay as compare to the conventional method.

1 Packets Dropped: The dropped packet count is the number of data packets that are collided or crashed duringrisimidaian

between source and destinatiarfigure.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 eaittventionaAODV routing Protocol.

1 Normalized routingd ad i s the number of routing packets Atrans mi

wise transmission of a routing packet is counted as one transmissitigure.5the Number of data transfers is plotted against
Network RoutingLoad. It isobserved from graph that Propos®@DV has negligible networkoutingload in all data transfers ag

compare taonventionalAODV routing protocol.

CONCLUSION AND FUTURE WORK

The performance metrics such as Cost, Delay, Packets Loss and NRuting Load are evaluated against number of data trans|
for both conventional AODV and improved cost efficient AODV protocol with number of mobile nodes of up to 60 us8ENB

is observed even though if numbers of nodes are increased,esfithpioved 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 AOD

achieve less packets Drop when compared to conventional AODVcptoln this simulation the proposed AODV protocol has begst

all-round performance. In future same work can be extended by introducing the security parameter to avoid wormhol
.Secondly the performance comparison of AODV with other routing proteealde also carried out to judge the performance of
work.
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QUALITY EVALUTION OF MANGIFERA INDICA USI NG NON -
DESTRUCTIVE METHOD

Prof. Mangesh A. ParjanBevtale Vidya Gajanan, Gole Dipmala Ramdas, Jadhgriya Mahadev

Assistant Profat SBPCOE|ndapur,India, mparjane@gmail.com9970089973

Abstractd The ability to identify the fruits based on Quality in the industry which is most important technolihgyrialization of

automatic mangoes sorting machine in order to reduce work of human and time consuming. In this work the identificatictivef def

and nondefective mangoes focused on the methods using MATLAB. First we usertgiXages of mangoelgter using different

method like segmentation, thresholding and thus we get related databases. Comparing several databases, we get a otiego|is de

or not. This paper represents analysis of good or bad mangoes with a very high accuracy succasgfigge processing

.Keywordss Quality, Spongy Tissue, Morphological Processing, fruit sorting, NRI Spectros¢eRgty FirmnessAstringency,
Dilation, Erosionetc.

INTRODUCTION

Agriculture in India is one of the important economic sectors. Indigkrda f i r st among worl déds man
for about 50% of the world mango production. When any agricultural product are exported from India, quality of that prsdu
important. Quality is denotes the degree of excellence. Fruiityjigrelated to both internal variables Flavor(Sweetness, Sourn
Astringency, Aroma) Texture( Firmness, Crispness, Juiciness ),Nutrition (Carbohydrates, Proteins, Vitamins, Functional pro
Defect( Internal cavity, Water core, Frost damage,td®tand external variables Size (weight, volume, dimensiS8hgpe
(diameter/depth ratio) ,Color (uniformity, intensity), Defect (bruise, stab, spot)[ 17] need to be sorted by differeqtidscAtie
consumer demand increasing for higmlity fruit hasled to the development of optical, acoustic and mechanical sensors

determine this quality [3]. We are focusing on internal quality of the mango. There are many pests and disorders witngbich

go
ct m
eSS,

perty

that

damaged. In this paper, we find out the spongguéisin a notdestructive manner. Spongy tissue is a ripening disorder, causes gf the

ST fetches low value in the market. Ndestructive techniques are MRI, NIR, CT, Ultrasonic anRay method etdn this paper

Ray method has been developed to deteectdtl mangoedNarendra 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 de\aiogled
quality classification of agriculture prode using NorDestructive (%XRay) Method.Generally,Manually sorting are less efficient,
time consuming and costly. To overcome these problems, the most important technique is automatic mango sorting m
developed by using MATLAB.
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TYPES OF SOURCES

SR.N | TYPE INTERNAL EXTERNAL
0. PARAMETER PARAMETER
1. NIR/MRI Sugar conten®il, -
Moisture content, water
2. Machine Vision -
size, color, texture
3. LASER Firmness ShapeSize ,color
SPECTROSCOP
Y, Image
analysis
4, X-ray/CT Firmness, tenderness.
internal cavity and
structure, ,ripeness
PROPOSEDMETHODOLOGY

The fig.1.shows proposed block diagréon automatic mango fruit sorting .

Fig.1 Proposed model automated mango fruit sorting
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HISTOGRAM AND THRESHOLD

o 50 100 150 200 250

Fig.2 Results of Histogram and Thresholding on Mango Fruit
Overview of Morphological Processing
A. Dilation-

Let A be a set of pixels and let J be a structuring elementDzebé the reflection of J about its origin and followed by a shift by
Dilation, written AS J, is the set of all shifts that satisfy the following:
AS J={s|Dzs z A}
Using Dilation we can repair breaks and intrusions.

Fig.3 Results after Dilation
B. Erosion
Given sets A and B, writtenAUB, is defined as:

AUB = {s|(B)s belongs to A}
That the erosion of A by B is the set of all points s such that B, ttedddg 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 respectivel

1. Surface lllumination
2. Increase the Image Contrast
3. Threshold the Image
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Fig.5 Results after all 3 Morphological Processing

-

Detected Spongy Area

1 Ovectory Lst e o |
Nondestructive Quality Evaluation of Fruit using X-Ray

.

Select Input Image FiAmatlab_code\mango_project_code Resulted Image
INTERNALLY DEFECTED MANGIFERRA INDICA (MANGO)

Click Here for
Processing

Ptapa.od By
"'Dmd"‘ f‘gg,,"g,‘,,,""";" Comment on Resuts Guided By
Gole Dipmala Ramdas. Mr. Parjane Mangesh A.

Fig.6 Extracted features that is Spongy Tissue after Processing
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[ o—

&

Nondestructive Quality Evaluation of Frull using X-Ray

i
Click Here for
Processing

Selact input Image F\matlab_code'mango_project_code Resukad Image
INTERNALLY NON-DEFECTED MANGIFERRA INDICA (MANGO)

Prepared By
oy S g""“" Comment on Resuits Guided By
Gole Dipmala Ramdas. i, Parjene Mingesh A,

Fig.7GUI of Proposed Methodology

CONCLUSION
Soft X-ray based imaging techniques are powerful tools for non destructive internal quality evallratiois. paperwe are
used different segmentation methods and morphological methods the identification of good and bad mangoes based on
image processingsing MATLAB is successfully done with 92 accuracy.

quali
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Forest area Segmentation from LIDAR images
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Abstractd LiDAR (Light Detection And Ranging) is a rematensing technology used for ade variety of applications andulti-
scale LIDAR image analysis ia promising tool for forestrgnd terrain related studieEhe segmentation of foreateais possible
from LIDAR images, which is very much useful iforest management. Due to serdisadvantages of conventiorsgmentation
schemes, the attenéwision method can be used fhis purpose, which is based our visual attention mechanisin. this, primitive
feature map igenerated as the initial steprimitive feature map is crest by applying a LoG (Laplaciaof Gaussian) filter on the
input image. Attentive vision methoithvolves the detection of featureipt. Then, a ring region anadisk region are defined on
image wth arbitrary radii and detectddature point as center foalculating some parameters lik@tropic local contrast, height
variance, mean value of pixeindisk region and the total numbermdints in the ring re@in. Forobject area recognition, a descripto
vector is formed to represetiie current disk area centeredfeature point. The differendeetween this vector and the refereng
vector is compred with athreshold vector to recognize ether the considerearea is arobject area. Forest area segwadion is
completed by doing aegion growing segmentation witthe feature point as seed poifithis method provides an effective
segmentation of f@st areasising attentive vision method to remote sensing ingengaysis.

Keywordss LIiDAR images, Feature point, Attentive vision method, Region growing, LoG, Isotropic local contrast, Descriptor

vector
INTRODUCTION

Remote sensing is the process of collecting informatitated to objects without being in piged contactwith them.In most of the
remote sensingethniques, the process involvas interaction between incideradiation and targets. Theage two main types of
remotesensing: active remote sensiagd passive remote sensimassive remote sensodetectgadiations reflected or emitted by

D

the objects whereas in activeremote sensing, the source emits energy to scan objects andsensor analyses the refteztttdred back

radiation fromthe target. Light Detection And Ranging (LIiDAR) is an aat&raote sensing technique because they emit pulse

5 Of

lightand detect the reflected light. This characteristic allows LiRiaR to be collected at night when the air is usually clearer andsky
contains less air traffic than in daytime. LIDAR equipmiertypically mounted in aircrafts to rapidly collect points overa large ared. It

is also placed in ground based stationary ormobile platforms. Collection of elevation data usingha®sé¥veral advantages such as

high resolution and groud@tection in forestéterrains over other techniques[2]. Renmedasing has beapplied to forest ecosystem
managementfor many years. The LIDAR technology has become paputaestry during past decadeiDAR can provide high
resolution representation of objects. Very daesolution andavailable radiometric data make LIDAR a most accepitatb|éor
studying forests. LIDAR uses shorter wavelength ofelectromagnetic spedtréines rapid pulses of lightowardsa surface and
analyzes each returned pulse. LIDAR allowsdhrect measurement of threiémensional structures and theunderlying terrain.

In forestry, LIDAR can be used to measure the tldiegnsionaktructure of a forest. LIDAR penetrates the ttaaopy to return an
accurate interpretation of ground surfatéDAR technology provides horizontal and vertical informat@inhigh resolution and
accuracy. The first return will begenerated from uppermost limit of canopy, followed by lessintense returns throughyhdmanog
to the underlyingterrain. Returns alessified based on whether it is fromgrdusr aboveground source. Grourgdurn can generate
a detailed terrain of the interested area while abovegreetotins such as canopy return can be filtered to provide foreststruc
LIDAR images in forest aredsave some different featurescompared to images from other regions. First, the objedtsebalee
shape. Second, the presence of multiple objecitst@fest. Third, in dense forests tte@s cannot be easiljistinguished from each
other. Fourth, eghation of digital terrain model (DTM) images is difficult in dense forest areas.In these conditions, in
segmentation cannot be handieda conventional manner. For object segmentation task, du@eon methods are usedch as
pixel-wise thresholdingn which a height threshold is used to separate objects of interest,pixel classification method which co
pixels as a vectdrelongs to one of two classebjects and background and thirdmethod is the extraction of object feature points
objectdetection from LIDAR images in a computational manner, tagjor approaches have been widely used such as the d
processing of LIDAR data and segmentation of surfacgmam clouds and the second one is the object detectioseagrdentation
on Digitd Surface Model (DSM) images.

Several methods of tree detection and forest segmentbisad on airborne LIDAR dathave been recently developed.A
combination of surface reconstruction with waterskedmentation was applied to full waveform data to delietrees[7]. Another
example is the method of gragalemorphology used to detect treetops in dense forest are&s{@pn of LIDAR data and high
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resolution aerial images isan effective way for the successful reconstruction cdfesisfl]. Foresirea segmentation and individua
tree detectiorare also possible in a GIS environment[10D 2vaveletanalysis is also useful in determining the position and height
individual treeq11]. Most of these methods are based ona siscgde analysis and @t detection is implementabrough time
consuming and unstable prior segmentatiohibDfAR images. So there is a need for developing a methiodbject detection from
LiDAR images.The goal of this work is to develop a method for effeciggmentationusing feature point extraction methésdm
LIDAR images and object detection using DSM images.The method is based on visual attention model of
segmentation[13],[14] which concentrates on salient regions inan image. Object detection is perforroatingythie featurgoints
and these feature points are used for final segment&&gion growing segmentation with some modifications is usedhere for f
segmentation.

METHODOLOGY

Forest area segmentation from LiDAR images is a promisingtool for tidéestrelatedo forestry. Fig. 1.shows theorkflow of
proposed methodor detecting forest areas fromiDAR images. It consists oprimitive feature computation, feature poin
detection,objetcarea recognition and a regigrowing

Primitive feature
computation

LiDAR image ——

4

Feature point
detection

Y

Object area
recognition

A

Forest segments «— Region growing

Fig.1:Work flow for forest area segmentation

The basic ldck diagram for the object segmentationL@AR images in forest areas is shown in Fig.1. LIDAR imafe forest area
is given as the input image. Primitive feature iscomputed as the first stepcalicidated as the sum of square of Laplacian
Gausgan filtered image in which the filter igpplied on a windowed seati of input image. Using visuaktention model, the feature
points are detected on input imadéese feature points are catesed as the centers of objacea. Object area can be&ognized by
a descriptor vectaromparison. Finally regiogrowing 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 witithngpuises in the case of]
multiple returns LIiDAR data. Density of particular return pulse can also be used as a primitive feature since it clathetebpct
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area to be detected. But in this case only a single component initial image is giveut.aghiapalue of primitive feature in point (i,j)

is computed as
a2 QdGdfonmny
g(ij)=" " ammEA ) (1)

where f(m,n) is the input imagé\(i,j) is the local windowcentered at (i,j)L« is the Laplacian operator and; G the Gaussian
opemtor. Laplacian filters are derivative filters ugedfind areas of rapid change in images. Since derivative filtlerssensitive to
noise it is common to smooth the image befapelying Laplacian. This is LoG filter. This preprocessing stédpreducethe high
frequency noise content present in timage prior to differentiation. Laplacian operator generally operates grayscale image ang
generates a grayscale imageatput. A discrete convolution kernel which can approxinta¢esecond derivatigen the definition of
Laplacian should bformed.

Since convolution is an associative operation we have tocfinstolve the Gaussian filter with Laplacian mask at first teh
convolve this with the input image. The® Gaussiarsmoothing operator ia convolution operator that removes thetails and
noises present in the input images. Since Gaudi#i@anis a smoothing filter it reduces the range of scales wdgch intensity can
change. Intensity change can be detebtesbd on the assumptiorattwherever a change occur then# be a corresponding peak in
the first directional derivativer a zerecrossing in the second directional derivativarménsity. To detect the direction of changes
secondorderdifferential operator Laplacian is uke

2. Feature point detection
Feature detection is the process where an image is automagixaihined to extract features that are unique to objje¢ts image.

The process can be divided into three steps:
1 Detection: Identifies interesting points étere point). Same feature should be always detected irregardless of viewpoint

1 Description: Each feature point should have a unique description that does not depend on the features, scale and rotation.

1 Matching: Determines the objects contained in theutinipage and possibly the transformation of objects based
predetermined feature points.

SpeededJp Robust Feature (SURF) detector is used hemetect feature points. The technique to achieve scale invaignoe
examine the image at different sesl scale space usif@@aussian kernels. SURF divides scale space into levelo@ades. The
octave is divided into uniformly spaced levels.

Fig.2: Three octaves with 3 levels

Figure 2 shows three octaves with three levels. Then interest points are the points that are theneatrg®aeighbors
in the current level and its 2x9 neighbors in the below and above levels. This igve@xiomum suppression in a 3x3x3
neighborhood. The neighborhood for the 3x3x3-n@ximum suppression used to detect features is highlighted in fig
2. SURF uses a Hessian based detector to detect interest points. Determinant of Hessian matrix represents the lo
around the area.
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o [Le(X,0) Lyy(X,0) .
H0) = | (Xug) Lgg(Xi0) &)
o2
b A e T (3)
();I"'
Ly (X, 0) = I(X) « 229 4
dy?
L (X, 6y = (%) 5 299 (5)
oy

L(X,0) is the convolution of image with the second derivati¥eGaussian. Since the convolution is very costly dtcdateit is
approximated and speedad with the use of integrainages and approximated kernels. Integral image I(X) isnaige where each
point X=(x,y)" stores the sum of gliixels in a rectangular area.

izx j=w
0= 16y
i=0 j=0 (6)
The SURF algorithm approxires the second order Gaussian kernels with box filters[15]. The use of integges enables
calculating the response in a rectangular area with arbitrary size usingdpieals illustrated in Fig. 3.

@)

D1 B
X
C A
Y=A-B-C+D

Fig. 3: Four memory look ups is sufficient to calculate the sum of an rectangular area wi
integral image

3. Object area recognition

For object area mognition, a modebased approach[16] cdre used. This moddlased approach can be implemented withhelp
of Salient Disk Model(SDM)of higitontrast homogeneousgions.A Salient Image Disk is defined as a circulaage fragment of a
variable diamete which is inscribednto a homogeneous region and has the local maximuoomiastto-homogeneity ratio. A
region is called higltontrasthomogeneous if the ratio of the regional contrast to intemaitiance inside the region is higher than
certainthreshold. Itinvolves the assumption of representing the object regiol®impgeneous and higiontrast disk areas inscribed
into the object regions. Then the feature points are set as the ceftines disk areas[17]. The structure of a Salient imagk id
shown in Fig. 4.

Two nonoverlapping regions centered at point (i,j) are involved in the estimation of Salient Image Disk homogeneity an
contrast. Disk region S is a maxindihmeter disk centered at (i,j) with its diameter equa) ,tand inscribed in the homogeneou
region. Theringregonhas i ts outer duh a mehigasrthe adigiona $calet dmmelier: Ritlg region is introduce
for contrast calculations.
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Fig.4: Salient image disk of a homogeneous region

The image area description for object arezgaition involvesthe creation of a descriptor vector which represents the current
area centered at feature point. Three descriptors ardarsa@ating the descriptor vector:

1 Planar pose parameter
1 Area shape descriptor
1 Intensity parameter

Planar pse parameters include two coordinates of fédaure pointlocal scale and dominant direction and intengiyameters
include mean valuagpotmeansquare deviatioml(x,y) and local isotropic contrast c(x,y). Determinatioriamial scale includes the
sdection of greatest by diameter diskntered at (x,y) and inscribed into the current homogenegisn. Local scale value is the
diameter of inscribed diskArea shape descriptors play a key role in image matcsimge they determine the local uniquene$

image fragmentgontaining objects of interest. Shape descriptars some sebf numbers that are produced to represent a sh
feature.Usually the descriptors are in the form of a vector.

Shape descriptors should meet the following requirements:

1 The descriptor should be possibly complete to reprékerinformation content.
9 The descriptor vector should not be too long.

The shape description method[18],[19] called radial shggitern is based on salient disk model. The algorithm for ratiate
pattern consists of two basic steps:

1 Determination of dominant direction
i Estimation of L directional descriptor components
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Figure 5:Determination of object area descriptors

Fig. 5 shows the object area descriptors in which the feptin is set as the center of concentric regions. Shape destdpnsists

of determination of dominant direction aadtimation of L directional descriptor components. Domimtgction can be determined
as the maximum of attentooper at or on a <circle with di amet er hdignadysiy of

directional contrastinldi r ect i ons | ying on . centeredatl(xg) whdre Ldsitre to&ltnember of(shap
C 0 mp 0 n e n,}isthealianteterdof minimum scale disk.

4 Region growing

Basic function of region growg is the partition of an imagato nonoverlapped regions. First it takes a seed and thenges pixels
with similar property and then forms a regioarresponds to each seed[20]. Output of region growing satisfy the following
constraints:

5

T i=1

1 Lis the number of regions. It means that sum of all regions should give the entire image.

1 Riis connected regioiir1,2,3,...nwhere n is the numbef regionsRz RNul | for alll i
1 Mutual exclusion of region.

Region growing consists of following steps:

1 Selection of initial seeds: Seeds should have ssimiar features with respect to their neighbors. There should be a seg
each region. No seeds shoulddomnected to each other.

1 Growing formula based on stopping criterion: Growfagnula decides the homogeneity between the seedsandighbors.
Stopping criteria should be sufficientddferentiate neighbor elements.

There are mainly three goodnesfsseed conditions: theeed point has to be located inside a homogeneous i@giga, preference
is given to the seed point locations whasea intensity has higher contrast with surrounding regiorfcared noncompact region the
seed point has to be Ided atthe center of its largest circular fragment inscribed intoréiggon. Feature points are selected as se
points in this casto satisfy all the goodnesd-seed conditions[21].

In this methodology, a modified version of conventioregion growingis used with three modifications to createnare effective
segmentation of LIDAR images. First modificatisrto use an adaptive threshold in stopping criteriomhiich the threshold depends
on the statistical characteristiobgrowing region. Secondne is that region growing proceeast on initial image but it is based on
most relevant componenf objects of interest. Third modification is that the growprgcess is limited by a circular area, whos
diameter iscomparable to local scale value. &rthe threshold selecti@nd region growing conditions depends on local scale val
this region growing is also known as scale adaptive regiowing.
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RESULTS AND DISCUSSIONS

The main aim of this work is to segment the forest area friddAR images.For this an input image and a reference image
needed. First the primitive feature is computed on $wall sections of smoothed input image. Laplacian of Gausi#iering is
applied for this. Then feature point is locatedtibe same images. For obfearea recognition, a descriptegctor should be created.

Descriptor vector contains featupeint coordinates, isotropic contrast and height variancdoiSthe calculation of these values, a

concentric ring and diskegion are created on smoothed ®ecof input image. Thessteps are repeated on reference image al

50.

Then recognitions performed by comparing the difference between descrigitiors of input and reference images with a threshold

vector.Region growing completes forest segmentatidre simulatiorof project is performed using MATLAB R2014b.

The input images are downloaded from the website of ogeography. The test site is located in Canada. LIiDAR raw \wata

acquired with a LIDAR system having pulse frequency of100 KHz. Thetpeirre then converted to a raster of 0.5mper pi
resolution. Fig. 6 shows the input image and Fig.thésreference image. Then primitive feature map is created and feature po
detected using SURF algorithm. Correspondiggres are shown in Fi@ and Fig. 9 respectively.

Fig. 7. Reference image

7% " [}4 ‘-,"‘
. ’

Fig. 8. Primitive feature map
Fig. 9. Windowed input imageith detected feature point

Then for creatindghe descriptor vector, a concentric diglgion and a ring region are created on the input imageh@nparameters
like isotropic contrastheight variance numbef points in both disk and ring regions, etc. are calculddedected feature point is
sekcted as the center of ring atidk and arbitrary radii are selected for both. The ring is setilipa larger diameter than disk. Sam
step is repeated arference image also. The calculated values are summariZedble 1.
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Table 1Calculated parameters of Input and Reference images

Parameter Input Image | REFERENCEIMAGE

Feawre point | o o5 53.06] | [31.52,24.77]

location
No:of p0|r.1ts in 657 674
disk region
No.of points in 818 823
ring region
Isotropic local 623.08 602.73
contrast
Height variance 0.0087 1.8668

This process is explained for windowecttsens of input imageFinally a region growing algorithm is used with detecteature
points as seed points for obtaining the segmented fareatfrom input image. The region growing is applied dofythose areas
which are recognized as object areeotgh adescriptor vector comparison. The output image with detected forest area is sho
Fig. 10.

Fig. 10. Segmented forest area

CONCLUSION

LiDAR image analysis has numerous applicationforestry. It can be used to detect forest areas from LIDAR DSM images. For
a segnentation method based on attentive vischeme is presented here. Compared to existing metihedsain difference is the
computation of primitive featuras first step. This method is based on the visual attentaatel of image segmentation which el
to overcome thelisadvantages of existing methods for forest segmentationofjeet area recognition is based on the model bas
approachAnother important advantage is that the final segmentatimased on scale adaptive region growing in whicth libe
threshold selection and stopping criterion are dependelatcahscale value. It helps to eliminate the demerits of conventiegain
growing algorithm. This method also posseese characteristics. First, it is a moedaked approach thaain nclude both height
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characteristics and shape featureslgjécts to be detected. Second, it does not require the ground points and finally, it provideg
processing of LIDARmMages.
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Abstracts Rectangulamicrostrip patch antenna is most widely used antenna in current scenario because of its low size, low
and high efficiency. Here we have selected L slot structure for our design and loadecpétam avhich is designed at 1.92 GH
frequency. When it is energized through feed line it is observed that the proposed antenna is radiated in the frequebsEbiand
to 2.11GHz whichis suitable for digital communication system (DCS) and personal coimation system (PCS)ractional

weigh

bandwidth of proposed antenna is 30.60%e gain has been improved up to 3.23 dBi, directivity upto 3.67 and antenna efficiency is

90.5%. The proposed slot loadbticrostrip antenna is fed by strip line fe€the proposedntenna is simulated by IE3D Zealan
simulation software based on method of moments

Keywordss L-slot, Enhance Bandwidth, Microstrip Patch, Gain, Line Fesdir, Resonate Frequendpirectivity, Efficiency
INTRODUCTION
Microstrip antenna is basically aipted board circuit over which power dividers, phasing circuits, matching networks and radi

ators

are photo etched on one side of the board and other side of the board is metal ground plane, hence the antenna gaappbedirectl

to metallic surface oman aircraft or missile. Microstrip patch antenna has many advantages such as low profile, light weight
volume and compatibility with microwave integrated circuit (MIC) and monolithic microwave integrated circuit (MMIC) [1],
microstrip antenna lsanarrow bandwidth which is the major disadvantage of microstrip antenna. Generally, the impedance bal
of the traditional microstrip antenna is only a few percent {ZB%0) [2]. Hence it is very important to develop a technigue by whi
we can enharecthe bandwidth of patch antenna. The proposesldt loaded patch antenigashown in Figure 1 which is operates i

X
the frequency bandl.55GHz to 2.1GHz and provides the enhance bandwidth of 30.6QH§, frequency band is suitable for DC$

sma
but
ndwid
ch

and PCS afdijeations. In the past decade many planar antenna had been designed to meet the requirement of mobile celll

communication systems. The most demanding these days are Global system for mobile communication system (GSM) ran
890 MHz to 960 MHz, Digal communication systems (DCS) ranging from 1710 MHz to 1880 MHz, Personal Communic

ging f
ation

system (PCS) ranging from 1850 MHz to 1990 MHz and Universal Mobile telecommunication system (UMTS) ranging from 192

MHz to 2170 MHz [2].The proposed antennahasbn desi gned on gl ass epoxy ,=4)43}3t
Determination of an antenna size and its bandwidth are largely influenced by substrate matbr@kd®ng the dielectric constan

raf
!

we can reduce the antenna size but itsdbadth and efficiency are also reduces while by decreasing the dielectric constant we can

increases the bandwidth but with an increment in antennaldizedesign frequency of proposed L slot antenna is 1.92 GHz

ANTENNA DESIGN

For designing a rectantar Microstrip patch antenna, the length and width are calculated as below:

c 2
szfd.qg?“-l_-l (1)

Where c is the veloct y o fis thei diglactric coridtant of substrafie,is the antenna design frequency, w is the patch width,
the effective fsgwdnasf4,f5] c constant U

HIII"'

5Tl £5-—1 h
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ath=1.6m,
The extension |l ength oL is calculated as [ 4], [ 5]
W
AL (Eress + [].3}(% + 264)
(ererr —258) (5 + 0.8) -

By using the above mentioned equation we can find the value of actual length of the patch as [4], [5]

L 2AL

c
 2faErefr (4)
The kength and the width of the ground plane can be calculated a [4], [5]
o= 6h+L ©)

o= Bh+d (6)

ANTENNA DESIGN SPECIFICATIONS

The design of proposeddlot patch antenna is shown in figure 1. Glass epoxy substrate is used for designing the proposed
which has a dielectric constant 4.4 and the design frequency 1.92 GHz is taken. Antenna dimenbemslicalated by above givern
equations. The calculated patch length and width are 36.96 mm and 47.54 mm respectively. The ground plane length and
calculated as 46.96 mm and 57.54 mm respecti‘édyght of the dielectric substrate 1.6 mm andoss tangentanld i s
Microstrip line feed is used to radiate the antenna. IE3D simulation software is used to simulate the work

Table |

Antenna Design Specifications

S.No. Parameters Value

1. Design Frequency ¥ 1.92GHz
2. Dielectric @ nst an't (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) 4696 mm

ANTENNA DESIGN PROCEDURE

All the required dimensions of the proposed antenna design should be calculated carefully by using above equations and,es,
Design frequency 1.92 GHz is taken. Design procedure of proposed antenna is veradimsjgiestructure is introduced into a patc
and it is investigated for different frequency ranges with different feed locations .Geometry of proposed antenna isfighuweh in
During the designing of proposed antenna on IE3D 9.0 version simulafimgs® ground plane is starting from (X = 0, Y = 0} cg
ordinate at lower left corner and a patch is cut on ground plane starting from (X = 10,Y-orf)nade at lower left corner of length
and width 36.96 mm and 47.54 mm respectively. The probe $epldded at cordinate point (X=7.5, Y=0.8) with 50 i mp e d

o

an

matched cea x i al cable to achieve maxi mum -akia nablevis decduse ats5tlisYimpedape d

maximum power is transferred to the radiating element

GEOMETARY OF DESIGN ANTENNA

46.96mm

57.5

Fig.1. Construction Geometry of ProposAdtenna
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View

For Melp, press F1 Angles : (-60, -40, 0) 100%

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 mentidigedeirithe

The probe feed is placed at (X = 7.5, YO: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 lséatisgricture into the

patch. Simulated output speciftans 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 mothents

graphical representation ouwtipof proposed antenna is shown in following given figure.

The return loss of proposed antenna is aro@iddB and the antenna is resonate at 1.9 GHz as shown below in given figure 3.

frequency band of proposed antenna is 1.55 GHz to 2.11 GHzradtiehal bandwidth of proposed antenna is around 30.60%

| ———— AB(E(11))
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-
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\ v
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1 .'\. V4
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8 o
'3 10
12
14
16
e
16
20
15 1.75 2 2.25

Froquency (GH2)
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 effatiently
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—e P00

Froquency (GHx)
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

—e—  Maximum Gain

o OO oo il
-2?’ | ‘ '
9

(dBi)
'S

1 125 15 175 2. 2925 25 25 3
Frequency (GHz)

Fig.5. Gain v/s Frequency Graph of Proposed Antenna

The directivity of proposed antenna is 3.67 abnese frequency 1.9 GHz as shown below in given figure 6
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—<&—— Maximum Directivity

(dBI)
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1 125 15 175 2 225 25 275 3
Frequency (GHz)

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

—<a&—— Antenna Efficiency

100
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1 125 3.5 175 2: 225 25 275 3
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Fig.7. Efficiency v/s Freqancy 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
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Fig.9. 3D Radiation pattern of proposed antenna
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Fig.10.3D Open Radiation pattern of proposed antenna
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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 &, tiwe ¢
impedance bandwidth of éhconventional microstrip antenna is only a few percent-&%4 [2]. The resultant graph between retur
loss and frequency regarding proposed antenna shown in figure 3 gives the enhanced fractional bandwidth upto 30.608tnghe
work of the proposedntenna is done on glass epoxy substrate to achieve maximum radiation efficiency about 90.5 %, directiv
and gain 3.23 dB .Obtained band of frequency is suitable for DCS and PCS application

REFERENCES:

[1]. Indra Surjati, Yuli KN and Yuliastutifincreasing Bandwidth Dual Frequency Triangular Microstrip Antenna For WiMA
Applicationd, I nternational Jout*rlEHIVoloIDNEMWectri cal & Comg

[2]. C. A. Balanis, Antenna TheoryAnalysis and Design,3rd edition, Wiley, 2006

[3]. SaurabhJ ai n, Vinod Kumar Singh, Shahanaz Ayub, i Ba n d wRatth
Ant e nJE3RT,ISSN: 2278655, March 2013.

[4]. K. V. Rop, D. B. 0. Kondi ti, H. A .tionGnudesign & a ckctaBgular Microstvig
patch antenna using adaptivenefiro z zy i nference system t e 3528 Segtenthér 2014. J TP E

[ 5]. Constant i netheary, Afalgsisamd Design, 6 d Ahthe Win & e y ke, N&wJarsey, 200hc  Ho
95 www.ijergs.org

ase
n
desic
ity 3.¢

AX
ut

USYy
J ot

D O



http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730

[6]. SaurabhJ ai n, Vinod Kumar Singh, Shahanaz Ayub, ABandwi dt
Ant e nJESRT,ISSN: 2278655, March 2013

[7]. Ramesh Garg, Prakash Bartia, Inder Bahl, Apisak Ittipibdddji cr ost ri p Ant enna De BB 5231614
Artech House Inc. Norwood, MA.

[8]. W.L. Stutzman, G.A. Thiele, Antenna Theory and design, John Wiley & Sons, 2nd Ed., New York, 1998.

[9]. Pozar, D. M., and D. H. Schaubertfi T hAnalysis and Design of microstrip antennasand arra y s &, edition, Wiley
Interscience,NewYork,2001.

[10]. J. R. James and P. S. Hall, Handbook of Microstrip Antennas, vol. 1, London: Peter Peregrinus Ltd., 1989.
[11]. KiniLu Wong , i Compact and Broadband Microsrtrip Anten

[12] . Ramesh Garg, Prakash Bharti a, I nder Bah algditichpArtech |
house, London, 2001

96 www.ijergs.org

=
ay

n d


http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730

Nanomolecular diagnostics: Recent trends and future perspectives

Kaliyaperumal Raniand Bamdra Sana

Division of Bioengineering, School of Chemical & Biomedical Engineering, Nanyang Technological University, 70 Nanyang Drive,

Singapore 63945 E-mail: kranimani@gmail.com

Abstractd Nanobiotechnology refert® the unique fusion of two emerging technologies, biotechnology and nanotechnology

with

the tremendous potential of characterizing biological processes at the nanoscale levels. Nanomolecular diagnosticeegncomp:

various molecular biological technigsethat integrate nanotechnological concepts to make the diagnosis accurate and exp

edite

Unlike conventional molecular diagnostics, which require bulky instrumentations, high sample volume and extended analys

nanodiagnostics enable simultaneous réaletevaluation of various disease markers with exalted accuracy and sensit
Eventhough some of the nanodiagnostics are currently at the initial stage of evolution, while others are at testitigeptiasent
diverse applications of nanodiagnostiggparently evince its prodigious potential in molecular diagnosis. Hence this review pre

ivity.

sents

an insight into the recent progresseghe field of nanomolecular diagnosis. The applications described here strongly suggest tha

nanodiagnostics continue toake tremendous strides and wide ranging impact in the scope of molecular diagnosis and
foundation for the establishment of novel therapeutic strategies for deadly diseases.

ay th

Keywordss Nanobiotechnology, Nanomolecular diagnostics, Molecular ingaditanoparticles, 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 .nlno
pertains to the prefted ability to fabricate items from the bottom up, using contemporary techniques at the nanoscale level

complete, high performance articles. On the other hand, biotechnology refers to technology based on biology, whichchdnfesses

and biaonolecular processes to develop services and products that help to enrich our lives and the health of our
Nanobiotechnology or bionanotechnology refers to the unique fusion of two major fields; biotechnology and nanotechnolg
nanotechnical appach to biology is being considered pivotal as it offers unprecedented possibilities in studying and mod

metet
0 hat

plar

agy. T
ulatin

biological processes on a molecular and atomic §&iléNanotechnology, may, thus open up innovative ideas in virtually all sorts of

disciplines spanning from medicine, food and agriculture to environmental, cosmetics and chemical industoptissnoovel
nanoscale materials, masensors, hanocosmetics, nanocomposites, hanofoods and nanomedicines are just a few examples
revolutionary field.

Nanotechnology enacts an imperative role in clinical medicine and its potential applications include disease diagnasges, n
imaging, 3D nanostructured scaffolds and tagpedcific drug delivery{2]. In medicine, nanotechnology revolutionizes curre
treatments and facilitates tareggecific drug delivery. Further, it introduces inntiva concepts including novel tools into
regenerative medicine to rejuvenate impaired tissues. In disease diagnosis, this technology helps to revolutionizeensaxistingith
diagnostic tools and procedures to be more personalized, efficient, fasteheayger. Taken together, the present scenario
nanotechnology apparently evinces its immense potential across a wide range of disciplines. Tthereforent review explores the
distinct nanotechnological applications in the realm of molecular d&gno

MOLECULAR DIAGNOSTIC S AT A GLANCE

Molecular diagnosis, the emerging segment of clinical testing today, refers to the identification of abnormal mutatiohsi D
RNA samples in order to diagnose and monitor diseases. It comprised of variouslandbégiogical techniques (Molecular
diagnostics) used to spot the defective genes and characterize the molecular bases of diseases. It also bolsterth getezpoet
interactions including proteiprotein, proteilDNA and their contribution in gextic abnormalities. Further, It also aids to understa
expression patterns of proteinding genes in different types of cells. Hence, molecular diagnostics play an instrumental 1
disease prevention and treatment. Molecular diagnostics effectingiglate novel findings and innovative technologies in
pragmatic clinical assessments and propound the potential for advancing from diagnostics to prognostics. For instag\ctheca
leading causes of morbidity and mortality worldwide, a signifidaatement in recovery rate would be possible only if the noy
molecular mechanisms that drive the pathophysiology of cancer could be explored which will establish the fundameng-Entgzitt
cancer therapeutids].
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Molecular diagnostics are currently used in the following areas, which entail infectious disease molecular testing, oraietgdsr
testing, inherited diseases raollar testing, identity testing (DNA fingerprinting), histocompatibility testing and pharmacogen
testing.

NANOTECHNOLOGY IN MO LECULAR DIAGNOSTICS: NANOMOLECULAR DIAGNO STICS

Nanomol ecul ar diagnostics, al s o inclesiommad danoteshnolddital manakptsaig madesut
diagnostics. Owing to the nanoscale nature of surface receptors, membrane pores and other vital constituents ofatelisy thiedan

functions of these constituents could be explored with the aidnofscale probefgl]. The ultimate mission of any diagnostic regimen

involves nonrinvasivenas, primitive and precise diagnosis with greater sensitiveness and cost effectiveness. Nanotechnology

the frontiers of molecular diagnostics to the nanoscale, which enable simultanedimeaahdtection of a wide spectrum of diseases

with exaled accuracy and greater ceffectivenesg5]. For instance, nanoparticles immobilized on amorphousaapcrystalline

etics

Al C

protra

materials provoke greater functionality and bioavailabi[y. Molecular imaging strategies such as Infrared (IR) or Magnetic
Resonance Imaging (MRI) are the promising approaches for early and explicit prediction of diseases. The resolutionvigdEensit

imaging techniques are greatly enbath with the aid ohanoparticles, quantum dot and nanocrystals. For instanperparamagnetic
iron oxide nanoparticles (SPION) with phosphorothieatadified oligo DNA sequences (FSDNs) complementary to-fios mRNA
(SPIONcfos) was employed in magneti@sonance imaging (MRI) to diagnose neurodegenerative dis¢astjs Further,
functionalized nanoparticles have gained much attention recently owing to their potential in detecting complementargl fu
groupspresent on cell outer layers, which are characteristics of deadly diseases such gé]cdmden together, nanodiagnostics a
as vital means for establishing new therapeutic approaches for various deleterious diseases.

I Exalted accurncy l l High specificity l Real time detection
High through-put
screening

— ——’{ Enhuanced resolution I

[ Greater sensitivity

Robust and
Multiplexed analysis

Nanomolecular

l Mininturized devices
" i Diagnostics

‘ Low sample

Excellent
requirement

biocompatibility

’ Expedited analysis ] | Simple procedures ] [ Economical I ’ Early diagnosis I

Fig. 1. Salient features of nanomolecular diagnostics, which make them superiovéatamal molecular diagnostics.

NANOPARTICLES FOR MO LECULAR DIAGNOSTICS

The unique nanoscale characteristics of nanoparticles make them a promising nanoplatforms for molecular diagnostiesisétie
as molecular imaging probes where the nanopastiate functionalized with a typical targeting agent that could recognize cell su
biomarkers. Nanoparticles based probes bind with the healthy tissues and thus lifting the contrast between malignathtyan
tissues. This feature is of great vafoe diagnosing malignancies via magnetic resonance imaging. Nanoparticles that are cu
used for molecular diagnosis include gold nanoparticles, magnetic nanoparticles, and quantum dots (QD)
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GOLD NANOPARTICLES

Gold nanoparticles typically comprige®f a metal core with quasbntinuous electronic conduction barjfis Gold nanoparticles are
facile to make and are narytotoxic, surpassirg biocompatible with lesser nonspecific binding. These salient characteristics
the possibility to use them as attractive nanomaterial for molecular diagnosis purpose. Electrons present in the candulotion
around the metal core and are exchgdight results in plasmonic respong8k The surface plasmon resonance of gold nanopartic
has diverse application and has drawmiadous attention in recent years.

Gold nanoparticles are employed for sample labeling in transmission electron microscopy. Owing to their enduring eledtirog a
properties, gold nanoparticles provide enhanced contrast as compared to conventivasi agants and thus, act as a stain f
samples with low contrast, such as tissue specimens. For instance conjugation of gold nanoparticles with antibodieshanocedte)
spatial resolution and specificity and are considered crucial in the labeliogdpire[10]. Meanwhile, the exceptional optical feature
of the gold nanoparticles including robust absorption, scattering and in particular plasmon resonance make them arsecabke t
broadspedrum of imaging techniques including Fluorescence Reflectance Imaging (FRI) systems and Optical Coh
Tomography (OCT). Also, in Photoacoustic imaging (PAI), an emergent hybrid biomedical imaging modality, gold nanopartiq
employed as contrasteugts for functional, structural and molecular imaditty13].

A central theme of any molecular diagnostic procedure especially for molecular imaging, involves the use of radiolabetletinea
added value ofold nanopatrticles is that they can be radiolabelled by neutron activation, thus enabling greater sensitivity in d

process, and are well accepted aayxcontrast agen{fd4]. The optical properties of gold nanoparticles could alter upon conjuga’ﬁion

with certain compounds, facilitating the accurate sensing and quantification ekpadegum of analytes. Upon aggregation, t
absorption spectra of gblnanoparticles alter remarkably and this salient feature is of most beneficial in detecting DNA stran
singlebase mismatclil0]. In SurfaceEnhanced Raman Spectroscopy (SERS), gold nanopartidesoajugated with specific
antibodies to detect pathogenic microlpgs]. This approach potentially obviates P@Rd fluorescent tags used in the detectic
procedures.

Fluorophores tagged to nucleic dajld nanoparticle conjugates hold pledge in the area of biological sensing. This novel apprd
considered quiet significant as the inclusion of fluorophoresiges the complementary effect. One of the greatest advancemen
this realm was the introduction of nanoflare constructs, which enable specific and real time detection of intracellulesreatdtas
MRNAs, microRNAs and other tumor markers preseftidod[16, 17]

QUANTUM DOTS

Quantum Dots (QDs) are nanocrystals of semiconducting materials with peculiar optical and electrical characteristiagud h
advantages of QDs include tunable sizes and conmoshiroad adsorption and emission profile across a wide spectral range
greater sensitivity with strong photostability as compared to the classical organiid 8yg3Ds have found applications in in vitrg
real time imaging of single cell migration, labeling of biomolecules in fixed cells and tissue parts, biosensors aniniaguigpof
cells and organ$19]. Enhanced photostability and exalted brightness of QDs are other striking features, which are of
beneficial for live animal targeting and imaging. fhert recent researches have proven that QDs exhibit extremely highehdtam
cross sections of up to 50,000 GM and hence, considered as potential contrast agents in imaging apgiddations.

Fluorescent dyeare virtually applied in a wide spectrum of imaging applications in order to visualize cells, cell organelle|
molecules. However, the photobleaching natures of those dyes limit their applications. QDs are applied as fluorescesmtdags
immunoasays in place of fluorescent dygkl, 22] For instance in immunoassays for detection of Salmonella Typhi, a pd
foodborne pathogen, quantum dots act as fluorescenf2@psMoreover, the ability of QDs to detect viruses even at trace amo
makes them an excellent nanomaterial in the detection of infectious mif2dfes

Another category of QD known as Bioconjugated QDs also attracted much attention in the recent years. Conjugations of (
biomolecules for instance, antibodies or peptides maximize their specificity and sensitivity and hence bioconjugatecfxipeat
use in targeting cancer biomarkers. In-Q&sed multiplexed molecular imaging, several tumor biomarkers are simultaneously st
which reveals the tempspatial pattern among molecules. This feature is rather significant as it could Helméate the molecular
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mechanism behind cancer invasion and analyze tumor microenvirof2ber6] This holds the pledge in understanding the tumor

invasion mechanism and paves the way for improved personélzthents.

MAGNETIC NANOPARTICL ES

Magnetic nanoparticles are spherical nanocrystals €f01Am of size, which are lured to a high magnetic flux density. In gengral,

these particles comprised of magnetic components such as iron, nickel, cobalt iancheéh@acal mixture. As for magnetic
nanoparticles, itds unigue magnetic resonance behaviors

Angiogrpahy (MRA) and Molecular Resonance Imaging (MR)]. For instance, superparamagnetic iron oxide particles (SPIO)|act

as potential MR contrasts in diagnosing hepatic metastases owing to its rapid hepati¢28taR¢ Also, in Diffusion Weighted
MRI (DW-MRI), SPIO has tremendous potential in diagnosing nodal metastases and prostatg86andssn-oxide or ironcored

nanoshells have been employed to diagnose colorectal cdBdérs Macrophages play crucial roles in atherosclerotic plaque

developments and SPIOs of great use in tracking macrophage activities and therefore lay foundation for establishirmgpewtidt the

strategies against atherosclerosis. In addition, SRIf@sn demonstrating stem cell activities in host organs such as brain yield novel

opportunities in the field of regenerative medidiga].

Diagnostic magnetic resonance (DMR) technology that uses magnetiganticles as sensors holds considerable promise to identi

targets such as DNA/mMRNA, enzymes, proteins and peptides, drugs and mj8BBBk This technology is more robust and highly
sensitive enabling multipxed analysis using microliter samples.

NANOARRAYS

Microarrays remain as novel platform for hitiroughput diagnosis of biomolecules such as multiplexed DNA and proteins.

However, microarrays require relatively large sample volumes, prolonged incubiatéand bulky instrumentation. Also, microarray

analysis typically requires robust amplification and labeling, which make the analysis quite laborious and expensivaybdlan®ajr

the miniaturization of microarrays and comprised of an array of mokesukbgtered in micron or subicron spatial range. Biological
samples such as protein, DNA, RNA and whole viruses as well as nonbiological samples such as solutions, colloids,eand

part

suspension could serve as spots of nanoarray. The advantageoafrilgsmover 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 enfigedd
space required for a single microarray s[#f]. For instance, one nanoarray system imprints biological anBiiological sensors

ed ir

onto silicon chips with ultramicro spot sizes ranging from 1 to 20n and in the nanometer range to 250 nm. This distinctive

advantage translate to economized reagent costs, expedited analysis and potentially greater spec#ivsiyivdtyd37].

Nanoarrays are employed for biomolecular analysis in persaadthcare. These arrays exhibit higher sensitivity and selectivity a
hence are potent in detecting pathogens even at trace qudBgfieShey are applied in bioaffinity tests for identifying DNA/RNA

nd

targets, proteins ral receptotigand bindings. They are of great use in attaching diverse chemical and biological moigties,

biomolecular materials and specific molecular segments such assiragided DNA for hybdridizatiof89-44]. IL-6 is considered as
a crucial bioprognostic marker in prostate cancer and nanoarrays constructed ereaative surface using antibodies agains6IL
and PSA were potentially beneficial in capturing their cognate antigen with greater specificsgresitivity (10 pg/ml). In addition to
serum PSA, nanoarrays are found equally efficient in detecting cellulaj4BEA

Biochips such as protein or antibody arrays seem to be a reliable approach for detecting disease markers at smadlewqidmistie
of most helpful for early and accurate diagnosis of diseases, examis@agel progression and scanning drug responses. Thus

approach fosters to understand the functional and molecular characterization of §i&&asdsFurther, the excellence of nanoarrays

this

in depicting tumo subtypes help to establish new and effective treatment strategies to treat tumors of different stage d48-nature

56).

The ultimate aim of molecular diagnostics involves single cell analysis. Nanoarraysdeargafip useful to differentiate healthy cells
from diseased cells at a singlell resolution scale. Such ulthagh sensitivity aids to detect minor differences among cell types

or

debilitated effects of therapeutics, which might not be feasible watfsidal biochemical techniques. Thus, nanoarrays are potentjally
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beneficial in analyzing cell mixtures. Another great advantage of nanoarrays lies in its ability to detect targetedyspeeiesring
atomic vibrational frequency, without labeling. Thisrtsof labelfree detection is considered highly beneficial so that biologi
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 diiglation or by probing with the complementary strands of kno
sequence. However, the major demerits of these techniques aspeuific hybridization of DNA. Thus, there is a need to construg
system that can eliminate ngpecific DNA bindings. Nanoge6 s n a n o thasedichips prongsg here superior alternatives
conventional DNA sequencing strategies. The chips are integrated with electronic current and DNA probes are separhssisor
of charge and size, to appropriate locations on the @tip DNA probes hybridize with the cognate DNA present in the sample

ral

vn
ta
to
1 the
and

the fluorescence emitted by hybridized DNA is detected and transmitted to an onboard computer by means of platinum wiril

installed in the chip. The salient feature of this devicthat the test sites are electronically governable through an onboard com

Also, the chip facilitates the simultaneous placement of multiple probes at distinct locations according to the sequtenest,of| i

which makes the diagnosis process exjeeldand easier.

MICRO -ELECTROMECHANICAL SY STEMS (MEMS)

Microfluidic and microcantilever devices are miglectromechanical (MEM) systems fabricated using nanotechnology for in \
diagnostics.

MICROFLUIDICS (LAB -ON-A CHIP)

Microfluidics representan another contemporary technologies involve manipulating and controlling fluids and particles st
protein, DNA, cell s, Viruses, et c. at mi crometer a n dtiess
including size, densitycharge, light scattering and antigenic properties. These chips are easy to use, as the entire procedure
analysis is integrated into a single chip comprised of a glass and silicon substrate. The chip contains micro fabdicatbdrfibers,
heaing systems, temperature sensors and fluorescence monitors to examine DNA specimens of nanliffe Shee potential
applications of microfluidics involve monitoring allergic response. To monitor this, cells are cultivated in the chambleip airal
the fluorescence tagged dyes released upon allergic stimulation weredibteeidue of photomultiplier tube (PMT) connected wit
microscopg58].

Recently it was demonstrated that microfluidic systems could be fabricated to analyze the composition of cells, hosavgriethe
analyzd need to have fluiditfp9]. One of the most promising applications of microfluidic devices is in ffinare diagnosis, for
instance, in detecting bacterial infectianghe mouth{60]. Microfluidic based techniques are cost efficient, fast, highly sensitive
require minimal sample volume. Inclusion of materials such as poly dimethylsiloxane in microfluidic techniquesddutienal

advantages, as these materials are of biocompatible and provoke less endotoxin contamination and complemen{icaedi®htio
These devices were shown to have potential in capturing substantial amhaamtcer cells from cell mixture. Early and accura
detection of PSA (Prostate Specific Antigen) is of great significance to distinguish prostate cancer from other bertigrstatesta

puter.
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The lack of specificity of the serum marker PSA is a solemnearargince 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 maiiéogicg
responsef63, 64]

MICROCANTILEVERS

Micro cantilevers sensors function through measuring variations in cantilever bending or vibration spectrum. Theseesknears g
to have numerous merits such as minimal sample requirement, immense sensitivity, lowecas, tpsting procedure and rapi
response. In this sense, they turned out to be great use to detect disease markers, blood glucose level and chenoigalabn
warfare agents. Their potential use as biological sensor has been recently demonsttated Mgjumdar and cavorkers in the

diagnosis of prostate candéb]. I n this approach, PSA specific anitbodie
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bendingduetoantiggant i body i nteraction was detected op txiracsenkitivgnessis|i

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 o
mi cr oc a rstrface[@}t e rDilse t o mi crocantileverds efficiency in su
density lipoprotein (LDL) and oxidized LDL ¥@.DL). This is of great significance as oxLDL is correlated to cholesterol depositio
aorta, a pivotal step in coronary heart disease.

Single nucleotide polymorphisms (SNPs) are key areas of interest in genomics research. Several genetic absocmalgiday
Sachs syndromég- Thal assemia and Al zhei mer és di sease are evoked
helpful for early diagnosis of such abnormalities and Microcantilevers are of great benefit to capture DNA tardetscamgboint
mutations.

Nanocantilevers: Nanocantilevers are the next generation tools in the evoluti@artdflevers. Harold Craighead and-workers
demonstrated the practicability of employing 90 nm thick, silicon nitride nanocantilevers tgulstirDNA strand of 1578 base
pairs. These nanocantilevers potentially eliminate the amplification step as it could accurately detect 0.23 attigedtogram =
108 gram) of moleculef67]. Thus, these nanodeviceave great impatb makemolecular diagnosis procedurgisplified.

NANOPORES

A nanomre is a nanacale aperture found in membranes, which permits DNA molecules to penetrate through. This nanos
could be of biological (protein pores in lipid bilayers), solid state (fabricated in artificial membranes, such as gaphgneé)
(pore-forming protein fabricated in artificial membranes) type. Nanopores serve as-rsioigieule analytical devices and the

operating principle of this nanopore technique corresponds to that of a Coulter ¢68ht&he nanopore is made in the membrane

bifurcating the electrochemical chambers containing conductive electrolyte. Under the infbdiesrceapplied electric field, the
charged molecules are galvanized through the aperture. The resultant changes in ionic current provoke details oraitfeatintesu
and dynamic movements of the molecules. Nanopore analysis is of great use a litetptid analyze charged polymers such

single and double stranded DNA and RNA at sub nanometer resolution and eliminating the necessity of amplification, @
modification, surface adsorption and probe hybridization Church et al., first demahgheteal potential of nanopore analysis in th
process of DNA sequenciri§9].

Biological nanopores, as naturally occurring nanopores, are of great use innsadgbelle DNA analysis due to their abundant natu
with remarkable heterogeneg y i n t er ms of si ze ahaaiolysiparhepasmeérit fraosmembriare manopo
has been extensively employed in DNA sequencing. This nanopore confotisés nm di amet er vesti bul
barrel of ~5 nmlongand 2. nm wi de. Owi ng t o -haereolysinaonlyupermits thé tramsloation o sipglé
stranded DNA (ssDNA). Transl ocat i chaemolysin was firéd repoded Hy Kasmiohatal n
[70]. Furthern a t i-haemolysin has been employed to differentiate between RNA homopolymers made of adenylic and ¢
acid[71] and ssDNA of deoxyadenylic acid and deoxycytidylic 4¢].

MspA (Mycobacterium smegmatgorin A) is anothemvell-studied octameric channel pore which contains a single constriction
0.6 nm long and ~1.2 nm wide. It can distinguish trinucleotide sets of AAA, GGG, TTT and CCC at greater effi@en&milarly,
the bacteriophage Phi29 DNpackaging nanomotor (dodecamer) serves as a channel for the transit of DNAStmuids. The
channel size of phi29 connector not only permits the translocation of sSDNA and dsDNA but it also allows small peptic
proteins. Owng to its bigger size, channel modifications such as insertion of chemical groups could be easily achieved whicl
enhances the efficiency of sensing and diagnosis process.

Solid-state nanopores possess outstanding characteristics such a®niedd geometries, sound mechanical stability, perfe
sensitivity and exceptional compatibility with other analytical techniques and serve as a versatile alternative to Iniatagpocats
[74-76]. They hold greapromise for DNA sequencing and bar coding, characterizing protein interactions and detecting mo
transport such as individual DNA/RNA molecules and ipfs80]. Recently, Graphene, a twaddmensional layer o€arbon atoms,
becomes an exceptional choice for single molecule detection and DNA sequencing processes by virtue of its remarkabd, m
optical, electrical, magnetic and thermal characterigfity Of all features, its subm thickness is quite taaictive as the thickness
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corresponds to spaces among hucleotides of sgigdeded DNA. This standout characteristic makes graphene nanopore an exc
tool for nucleic acid analysis and DNA sequencing.

DNA hypermethylation serves as a valuable bioreark diseases such as cancer, lupus and muscular dystrophy. Synthetic nan
have tremendous potential in detecting abnormal DNA methyl8®h Given the crucial role of single nucleotidely;morphisms
(SNPs) in causing phenotypic differences among individuals, it seems apparent that SNPs play significant part in tussiompro
Owing to its DNA sensing ability, nanopores might be able to distinguish the SNPs and thereby facilitatiagadgis of
malignancies. Asides, nanopore analysis has also been used to analyze RNA/Antibiotic complexes at single moleculardtngl g
its potential in diagnosing RNAediated diseas¢s8].

CONCLUSION AND FUTURE PERSPECTIVES

Nanomolecular diagnostics have the potential to conquer many of the challenges associated with conventional molectilzs, di
in spite d its intrinsic features such as facile procedures, miniaturized devices, expedited atittrdughput screening processes
Since the field of nanomolecular diagnosis is presently burgeoning expediously, this review presented an overview a€isgme
progresses. Nanomolecular diagnostics have incredible potential to analyze single cells with high sensitivity. Thp ofatzbley
of nanomolecular diagnostics opens completely new perspectives for cancer detection. Nanoparticles, quantum dotusterna
enhance the resolution and sensitivity of imaging techniques by acting as contrast agissoffer the possibility to detect low
abundance antigens. Cystic Fibrosis Transmembrane Conductance Regulator (CFTR) is a crucial mediatorbwbsigssti¢GF) and
guantum 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 manipulaicglls/in
and diagnosénflammatory processes at early stage. Furthermore, biochip with an anisotropic nanofluidic sieving structure s¢
an appropriate tool to isolate and categorize biological molecules such as DNAs or peptides. Modification of biochipusimiac
nandechnological methods makes them more effective in RNA analysis at the cafiglevel. Antibody arrays offer an attractive tog
for characterizing cancer subtypes and thus, establishing molecular basis of diseases.

Nanosensors have emerged as a \igsalternative to conventional biosensors. Cantilever based sensors can be employed
effective measurement of various disease markers such as myoglobin, glucose and lipoproteins. Silicone nanowire sen
potential in the rapid and effectiveetéction of influenza A virus. The use of nanopores in the detection of cancer biomarkers
paramount significance as it facilitates early diagnosis, staging, advancement and most significantly chemotherapesgiortseg r

The applications descridehere suggest that nanodiagnostics have been stepping closer to the goal of accurate diagnosis o
life-threatening diseases in the early stages. Without doubt nanodiagnostics will make tremendous strides and wide ranging
the field of moécular diagnosis and lay the groundwork for the establishment of novel therapeutics and personalized medici
for various diseases.
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Abstract-Nowadays IDS have become a necessary component for protecting interconnection of computer resources and
environment very effectivelyDenialof-service (DoS) is an attack that attacks on public web servers have been recently beg
tedious prol#@m in computer societyA denial of servicdDoS) attackis a malicious attempt to compromise a server or a netw
resource unavailable to legitimate users, usually by temporarily interrupting or blocking the services of a requestbdstomtiaé
Internet. Anintrusion detection syste(tDS) was used fodetecting malicious traffic, blocking and reporting to the authorized per
to take necessary action. So far, many different approaches like encryption techniques, firewall, and access coetnlfbiwedd
in to increase the detection accuracy of DoS attacks. But still it is not sufficient capacity to protect our computes resgunguch
effectively. so, In this paper, we are focusing on developing new hybrid based IDS model based oralgenitticn (GA) and
support vector machine(SVM) for DoS attack Detection. In the proposed Hybrid IDS model, attacks are identified by teain
SVMclassifiers after extracting features from PMU 2014 datasets using geneticalgorithm. SVM classifieitddaige volume of
data, make it easy to detect suspicious behaviors, causing speed training and testing proce\Germived on wrapper feature
selection which is superior then filter based feature selection. The proposed work was implemdatddbi.2. The result shows
that the proposed hybrid ids has high detection accuracy (99.5%) and fewer false alarms compared to the existing aleldable n

Keyword$® Intrusion Detection System (IDS),Denial of Service (DoS) &AMV

. INTRODUCTION

An intrusion detection system (IDSs) is the process of identifying, blocking and responding unauthorized activity to the
administrator to take necessary action. Based on the data collection mechanism IDS can be classified in to three fes
(iHNIDS,(iii)Hybrid IDS. HIDS resides on a particular host and looks for the indications of attacks on that host systeris N
located on a separate system and monitor the network traffic for finding attacks based on rule set. Hybrid IDS perfben
functionality of Network based and Host based intrusion detection system. Based on the attack detection techniques 1D
classified into (i)Anomaly Detection, (i) misuse Detection. In anomaly based detection, captured network traffic dadatas
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 attaskghto
captured traffic to find out attack pattern eagilyot of computational intelligence approaches have been proposed by the reseal
for example artificial neural network, fuzzy sets, evolutionary computation, expert system approach, rule based apifi@akh,
immune systems etc [2].The existindatasets KDDCUP99 include the Neptune, smurf, Pod and Teardrop are the types o
attacks. The DoS attacks is a emerging attacks for creates threat to business and Internet service providers around
Computational mechanism is needed to encouthis type attacks and extend the support provided to environment security|
increase the hopeful of the users to do Internet based business. so, IDS is the more power full tool to detect thpesanb Do
attacks with higher detection accuracgducing false alarms. The working of IDS shown in fig.1.IDS continuously captured
network activity and gives the report to the system administrator. Finally the alarm report will be generated. The bwthofun
monitor system and security admimgbr response to the intrusion.
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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, feat

extraction is the challenging task in developing IDS [8].Generally, tieimentation of IDS consists of three phases such as
preprocessing, features extraction and classifier. The tasks that are carried out in preprocessing phases are (Hedstrilfig®s

lata

and their value (ii) Convert categorical to numericaiad@i) 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 dino¢rniséon
dataset by removing irrelevant, redundant featamed improving the prediction accuracy of the classifier using selected features
the dataset. Classifier module finds the conditions of the traffics are either legitimate or malicious attack. Classifdrvigth a
problem when it has to generaitdes with many attributes or features.

ality
from

Obviously, the time required to generate rules is proportional to the number of features. In addition, irrelevant anat redund:

features can reduce both the predictive accuracy and comprehensibility of the indecadd degrade the classifier speed. Thys,
selecting the most relevant features is necessary, this strategy is implemented to simplify the rules and reduce iisnabitimietat

while retaining the quality of classifier, as it represents the origimalifes set. Support Vector Machines are known as maximiyim

margin classifiers since they find the optimal hyper plane between two classes, defined by a number of support veettrgeTdfe
the technique is mainly due to the introduction of calculatibpattern weight that allows us to prevent the effects of outliers
permitting a certain amount of misclassification errors. Although this technique was able to provide only linear ctassifidadiso

handle norinear problems. The Objective funatigs used to implicitly map the data points into a higlierensional feature space
The rest of this paper is organized as follows. In section Il discusses the related works about existing algorithnaos détsdt, In

section Il Illustrates the ppwsed genetiSVM abased IDS model. Section IV describes the implementation and performance

proposed algorithm using PMU dataset. In the last section, deals with conclusion and future work.

.  EXISTING METHOD

In order to detect the SYN flood atte; There are many methods and frameworks. A few of them are given in this section.

authors detected the SYN flooding attacks at leaf routers which connect end hosts to the Internet, that utilizes thedng
difference between the number of SYN&ckets and the number of FIN (RST) packets in a time interval. The router recognize
some attacking traffic is mixed into the current traffic, . If the rate of SYNs packets is much higher than that of FINa@REfE)by

a nonparametric cumulativeusn algorithm. Similar works have been presented, where the fast and effective method was propad
detecting SYN flood attacks. Moreover, a linear prediction analysis was proposed for DoS SYN flood attack detectio
mechanism makes use of the expatial back off property of TCP used during timeouts. it is shown that this approach is af

108 www.ijergs.org

f
by

of the

The
rmali
s that

sed f
n. Th
nle to



http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730

detect an attack within short delays, By modelling the difference of SYN and SYN&ACK packets. Again this method is a$ed
routers to detect the attack hdut the need of maintaining any state.

However, considering the fact that the sources of attack can be distributed in different networks, there is a lacksdbaitiadys

traffic near the sources and also the detection of the source of SYN floothing it TCP based low intensity attacks is missing.

Moreover, a quite similar approach has been used , which also considerparammetric cumulative sum algorithm; then apply it t
measure the number of SYN packets, and by using an exponential weigbhtatdy average for obtaining a recent estimate of t
mean rate after the change of SYN packets. Three counters algorithms for SYN flooding defence attacks was proposeddn
detection and mitigation. The detection scheme utilizes the inherentvalEZP SYNi FIN pairs behaviour, which is capable o
detecting various SYN flooding attacks with high accuracy and short response time. The mitigation scheme works in légh
manner for victim to detect the SYN packets of SYN flooding attack. Althabghgiven schemes are stateless and required

at le

[=]

he
d inclt
f
relial
ow

computation overhead, making itself immune to SYN flooding attacks, and the attackers may retransmit every SYN packet more t

one time to destroy the mitigation function.

The authors have built a standarsbdel generated by observations from the characteristic between the SYN packet a
SYN+ACK response packet from the server. The author have proposed a method to detect the flooding agents by cortbigler
possible kinds of IP spoofing, which Izased on the SYN/SYMCK protocol pair with the consideration of packet head
information. The Counting Bloom Filter is used to classify all the incoming-8XJK packets to the sub network into two stream
and a nonparametric cumulative sum algorithragplied to make the detection decision by the two normalized differences, with
difference between the number of SYN packets, the number of the firstA®XN\packets, another difference between the number
the first SYNACK packets and the number itfe retransmission SYACK. There are also some other related studies such as S
cookies, SYN filtering mechanisms , SYN cache, SYN proxy (firewall), SYN kill ar8iAD .The ESDM is a simple but effective
method to detect SYN flooding attacks at the eatBge. The ESDM achieves shorter detection time and small storage s

nd the
ing al
er

S,
one
of
YN

pace.

However, these exiting methods or defence mechanisms which oppose to the SYN flooding attack are effective only staeslater

when attacking signatures are obvious.
II. PROPOE&D GENETIGSVM BASED IDS

The architecture of the proposed &AM model is shown in Fig.1. The architecture contains two phases (i) Training phase
Testing phase. In training phase, KDDCUP 99 dataset undergoes datagessing and the pprocessed ata is then fed to the
feature selection block where feature selection is done using genetic algorithm. The selected features are then givienths in
classifier where DoS attack patterns are classified using PSO. The other stage is the testlgestatiee captured traffic is pre
processed as in training phase and the identified patterns are matched with the stored DoS patterns in database thereb
decision. If any new patterns were found during the analysis of traffic behaviour ané# fobund against the legitimate traffic, the
new pattern will be captured and updated in the database. The implementation of-&éhetiased IDS has three phases whick
includes 3.1. Preprocessing, 3.2Feature Selection and 3.3. Classifier.

A. Data Preprocesing
Data Preprocessing is an important step in the machine learning computing that eliminates out of range values, impos

combinations, missing values etc. Generally data preprocessing includes learning, normalization, transformation,trfectiore ex

and selection. The output of the data preprocessing is the final training set that extracts knowledge for the tesfiihg fblés&ing
steps are involved in data preprocessing.
1 Identifying features and its related values.

1 Converting originafeature data value in to numerical data value.
1 Applying data normalization based on Amrax normalization.
1

Performing similarity checks and removing null values.
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o

e

Fig. 2.Architecture of GenetiSVM based IDS

B. Feature selection based on Genetic altfon

Accuracy of the classifier depends on the selection of optimum feature subset. Feature selection method is mainly
selecting the subset of features from the original data set. Two feature selection methods namely filter method andethagpe
were already proposed. Filter method is mainly based on the general characteristics of data features without involving
language. These features are ranked based on certain criteria, where features with highest rank values are selecled’las o
main advantages of filter method are low computational cost without involving any machine language algorithm for feattare s
Frequently used filter method is the information gain method. Wrapper method is mainly used for feature subsetfsmiedtie
data set based on objective function and analysis of the performance of feature subset. In this paper, Genetic Algpistuse(s
to select optimal feature subset from the dataset. GA reduces the PMU features from 41 attributes ute6 Hit#le are related tg
the characteristics of DoS attack thereby reducing 85% of the space of features. The six attributes that are consel&Adaby t
1.Protocol, 2.src_bytes, 3.dst_bytes, 4.count (No of connections to
sameDest),5.srv_countsame_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 type
attacks (Smurf and Neptune). These two types tatestover 71% of the testing dataset which completely affects the evaluatio
IDS. The steps involved in GA where features are selected from the dataset are presented below in Alg.1.

1) Initialize preprocessed data as population.

2) Calculate objectie 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 popolati

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

used
Br m
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GA generates a set of enhanced population of chromosomes, i.e. a group of individuals with different chromosomes. E:

individual chromosome consists of ten different parameters namely protocol_type, service, src_bytes, dst_bytes, coumt, S

rv_co

Ssrv rate, Dssrv_rate, logged in, Dst_host_same src port rate. The pattern weight of the individual chromosome should bd determ

properly by using the training dataset to include as many solutions as possible. Calculate the fitness value of eaghinntfigidu
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initial population using Eq. (2) and rank them according to their fithess value. In Eqn.2, X indicates the tras#tgaddt Y
indicates the enhanced chromosome subset.

L

F:::E:EHKY

k=1 Equ 2

To calculate the fithess value of an individual or a chrommesdhe 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. Siimtaricioed
is compared with each gene of the chromosamtae attack population. So each and every record generates different pattern va
different feature values. Finally we will calculate support vector values for normal pattern and attack pattern withahpattieim
weight for normal and attack palation. Now, we will get two SVM values i.e 1 and 0. F>=1 indicates normal record and
indicates attack record. SVM classifies our dataset based on newly generated hyper plane values. Now each and eeeprdestir

ue fol

F<1
gr

compared with each and evergng of the normal and attack population. This will generate a pattern weight {0, 1, 2, 3, 4, 5} based ot

which we will identify whether our testing record belongs to normal or attack model.
Rule set for Dos Attacks:

Normal Rule set

protocol# ¢spurcelp=172.20.62.33,Destlp=172.20.62.255,8rc byt 3 20 DDst_byte< 2 2S¥Ncountor2,Ack=10r2,FIN_c
ount=102,RSThit=0,0utofseqpacket(d>dst ,host same_src_port raleS8rc data_packet=55.

Neptune Rule Set

protocol=tcp,sourc@k=172.20.62.33,Destlp=172.20.62.255, src_byte= 0, Dst, bySYN =0 bit3 to
160ACK=0,FIN=0,RSThit Mutseqpackets00 >d st host s a dec data packpteOr)t r at e<1

Smurf Rule Set

D

protocol = UDP, source 1p=172.20.62.33 ,Dest 1p=172.20.62.25, s by 22112M s t _ b YN

V. SIMULATION RESULT AND DISCUSSIONS

The simulation of the proposed IDS model was implemented in MAT Lab 7.1 envinbnbiging PMU Dataset 2014,
feature selection has been done using genetic search filter method. Genetic search has reduced the dimensionalityeofrtme fe
113 to 12. Genetic search has reduced 89% of the features.2000000 lakhs records areestiad.finése records mainly focused g
TCP,UDP traffic around 100% records belongs to DoS attack traffic.So, it is necessary for training the machine langusye
attack. if done, that will increase the detection accuracy and reducing false alar@nhat@.5%, 0.5% and 0.5% of Normal, Smur|
and Neptune attack instances has been misclassified respectively.

Hybrid based IDS(GASVM) is evaluated based on how correctly intrusion is predicted. Given event is compared
predefined knowledge of IDS aiitdoroduces 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

Detection

accuracy(%)

Test Test Enhanced
Data .. | data | GA-SVM
Trainig
Data (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 extractirackimggtiatterns available in the
datasets. The result shows that enhanced GA reducing false alarm rate incorporates with SVM. In this model irrelevandamid
features are not recognized that brings down the processing speed of evaluating thedttews. fAn efficient features selectiof
model eliminates dimension of data, reduce redundancy and ambiguity caused by none important attributes. Hence, theeper
of the proposed hybrid models are better than existing models.The proposed metfavdssbe classification task and extract th
recovered knowledge using G3VM.These systems are highly reliable, adequate interpretability and compare with severg
known algorithms such as SVM,snort based hybrid system, Teacher Learning basedabptinidsS, Group Teacher Learning base

red
I
forma
e

| well
d

Optimization IDS and Fuzzy logic IDS. The experiment results emphasized that the proposed hybrid models are suitale techni

and produced better accuracy compared to the existing model. In future work, the actofiisss will be studied, use as a detectio
technique to find the patterns of the attacks and evaluate the performance with existing IDS.

n
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Multiple Vehicles Detection using MVDR based Phased Array
Radar Beamformer

Vishal Das, Debasish Bhaskar, Rabindranath Bera

Abstracd To achieve OVision Zero Collisi on6 uwomatieBrivingvAssistanhSystem
are being developed worldwide. Motivated by the above requirement toward public safety driving, this paper aims at mcldel
radar for vehicular friendship. This paper is now catering for development and modelindapfheving two ADAS modes of
operation namely i) ADAS1 with mode 1 having capability of collision avoidance by detecting the multiple target presenbaah t
with the help of switched transmit beam like Minimum Variance Distortionless Response (MVDR).

For todayds vehicular driver assistance, this digi traadhingb
towards cost effective commercial utilization.

Index Terms$y ADAS (Automatic Driving Assistant System), MVDR (Minimum \fance Distortionless Response).

INTRODUCTION
As smart RADAR continues to spread throughout the Intelligent Transport System (ITS) industry globally, it is essemtéedlyone
find comforts for the drivers where they could be relaxed during a long tthieegh the transport highways. To support the driver
means of Automatic Cruise Control after a successful tracking is achieved by the switched beam technology (i.e., MVBIRdtag

art
ng s

e

by
edt

detection), a large scale efforts have been executed throughowtdhel d i n buil ding the HAsmar:t

distortionless response (MVDR) beamformer and its associated adaptive algorithm, the generalized sidelobe cancelleg (
probably the most widely studied and used beamforming algorithms, ertzhsis to some commercially available arrays. Assum
the direction of arrival (DOA) of the desired signal is known, the MVDR beamformer estimates the desired signal whiléngin

5SC),

ng
miz

the variance of the noise component of the formed estimate. In prdatigever, 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 classros$ al

gorith

known as robust MVDR. As a general rule, these algorithms workexXtgnding the region where the source can be located.

Nevertheless, even assuming perfect sound source localization (SSL), the fact that the sensors may have distinctrefipmizewl
adds yet another level of uncertainty that the MVDR beamformaeroti able to handle well. Commercial arrays solve this by usin
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 undiéorsSkcThe Linear Array Design part has been discussed|i

Sectionl | | . Mat hemati cal al gorithm of ADirect i-l¥.MhedéctioArdeals withl

how the multiple beam formations have been executed to achieiten&ivBeam technique. The details of Minimum Varian¢

Distortionless Response (MVDR) based Beamformer have been pointed out in -Sécfidre MUSIC Algorithm as a special
technique for Direction of Arrival Estimation is discussed under Se&fibnThe working simulation model and its Block Diagran
has been illustrated in Sectidfll. The final outcomes of the model have been framed under Sdtiohhe Conclusion of the
designed MVDR based Phased Array Radar Beamformer has been highlighted undenSectio

BASICS OF BEAM-FORMING

Beamforming is an advanced signal processing technique which, when employed along with an array of transmitters or
will be capable of controlling the 'directionality of or 'sensitivity to' a péatictadiation pattern. This method creates t
radiation pattern of the antenna array by adding the phases of the signals in the desired direction and by nullifyieqtiretpat
unwanted direction. The inter element phase usually adjusts théumleplto optimize the received signal. A standard tool f
analyzing the performance of a beamformer as shown in Fig.1. In Fig. 1 the outputs of the individual sensors are libhazly ¢
after being scaled with the corresponding weights optimizingatitenna array to have maximum gain in the direction of desi
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signal and nulls in the direction of interferers. For beamformer the output at any time n , y(n) is given by a lineaticorobiha
data at M antennas, with x(n) being the input vectorve(mj being the weight vector.[1][8]

Fig. 1: Beamforming

}:(ﬂ = wﬁ{ﬂ]*(ﬂ]é é. ( 1 )

Weight vector W (n) can be define as:

M—1
win) = Z wn

n= éeéeée (2)
And

M-1
xzfn) = Xn

n=n €&éé. ( 3)

For any algorithm that avoids matrix inverse operation and uses the instantaneous gmﬂmfr?f(ﬂ] for weight vector up
gradation the weight vector at time n + 1can be written as:

1
Win+1)= 1-L’{ﬂ]+§lu[?j(ﬂ]]é 66 (4)

Where [ is the step size parameter, which controls the speed of convergence and it lies between 0 and 1. Very snfa|l ledkss

to the slow convergence and good approximation of the cost function; on the contrary the large valueseafltmay
faster convergence but the stability around a minimum value may be lost.[8]

1
0= yu<—
H=Z76ee. (5)

An exact calcudtion of instantaneous gradient vect®/ (1) is not possible as prior information of covariance matrix R and cro
correlation vector p is needed. So an instantaneous estimate of gradien?ﬂ@ll‘or

Vim) = -2p(n) + ZRWWM)e ¢ ¢ ( 6)

Rm) =XmX"Mle g e (7)

115 www.ijergs.org



http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730

Pm)=d'¥lec¢e. . (8)

By putting values from (6, 7, and 8) in (4) the weight vector is found to be
W(n+1)= Wn)+ ulp(n) — Rn)W(n)]

Wn) + wXm)[d* () — ¥ m)Wm)]

Win) + pX@mde* (n)

The desired signal can be define by three equations below:
y() = wi(n) =)
e(n) = d(n)y(n)

Whn+1)= Wihn)+ pX@m)e ()

LINEAR ARRAY DESIGN

To electronically scan a radiatigrattern in a given direction, it is essential to have an array of elements arranged in a s
configuration. Althoughihear arrays lack the ability to scan ifD3 s pac e, the planar array sc
(elevation) and G (azimuth). Foll owing the design o fstript

patches withinte el ement spacing of &/ 2 (half wavelength), where

The reasons for choosing inter element spacing of ea/22
necessary so @t the signals received from different antenna elements are (almost) independent in a rich scattering envi
(more precisely, in a uniform scattering environment). In such cases, the antenna arrays provide performancenmp
through sptal diversity. However, to avoid grating lobes (multiple maxima), the inter element spacing should not exce¢
wavelength. However, to avoid aliasing and causing of nulls to be misplaced, the inter element spacing should be less or @c
(theNyqui st rate). Thus, to satisfy all three conditions,

The total amplitude radiation patterns of theel@nent linear array based on the cavity model are represented, mggl
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 ordettte staér beam towards
the desired user and null along the interference. We have used a linear array here. Assuming this array to be equispaced
along with the zaxis and the array factor is:

M

I
6 = Z —N—Cexp{,f nkcos[8)]
Iy
R m—
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In is the complex currestthat are fed to array element did is the reference current. Total number of elements are 2N+1 and
the inter element spacing of the array. To estimate the direction of arrival of a signal that impinges on the arréy, slgpese
source lies at a distance that is much greater than the separation between the array elements. Theéntkigethelarray
elements will be same, but with a successive phase the difference given by

€ = kd cosf

g is angleof 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
a

2, that is, all signals are from the same plan¢ghe elevation angle of ith incident signal s
i The coordinate vector of the mth antenna in space is:

Um = :[X:mJ}’szm] = [0, (m — 1)d. 0]

Then, the signal steer vector on array elements can be expressed as Equation steering [13]

1
L
R, = exp I}T{smﬁ‘ijd}

xp {j 2 (sim6 )om — 1)}

METHOD

This paper presents a single etrgand radar with X8lement antenna array. Assume that there are d desired signal sources
interference sources simultaneously transmitting on same frequency channel, initially the antenna receives signalsrdram
sources (user ) and each e@mmof antenna have incident wave at the same time each user have angle. Next the weight (w)
many values (amplitude, phase). The w selects the beiger value to steer beam (desired) for the user by using the delleaing
signal equation. [5]
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d 1
X0 =) a@s@+ Y alimei)si®

j=1 k=1

Wherea(&) are array steering vector denoting the amplitude gain and the phase shift of the signalhaatiherina relative operator
s (t) is signal. The beamformer system output can be written as:

y(n) = wH¥ ()= ()

Then the nubsteering bearfiorming probdem 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 Classificatiohn{&thi®l is

the first of the higkresolution algorithms for corréng the underlying data model of narrow band signals in additive noise. The
algorithm is Minimum NorrMethod (MNM) and ESPRIT using to find DOAs. An expression for the power spectrum is ¢

by,

PE) = 1/(a,6'H R'(—1) 0,6 ) P(8)

1

—af R lag

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 desiaed ashers

are interferences then the null steering mode is invoked. If it is found that there is more than one desired userlteamifoutting
mode is invoked. The optimization of two vectors comprises of two techniques

i  MVDR/CAPON
i LCMV

MINIMUM VARIANCE DISTORTIONL ESS RESPONSEHMVDR) BEAMFORMER

This is the case in which the signal is nonrandom but unknown. In the initial discussion, we consider the case of singleepls
signal. [2]

The frequencydomain snapshot consists of signal plus noise

@)= X (@+Nw@eeéee. . (1)

X(®) i Y(w)
ww) ——»
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Fig. 3 Matrix processor

The signal vector can be written as

Xsw)= Flawlwkdeéeé. . (2)

Where,F (&) is the frequency domain snapshot of the source signal and v(cj:ks) is the array manifold vector for a plane wg
wavenumber ks. The noise snapshot, N (u>) is a-peean random vector with spectral matrix,

S@)=5.)+oilgeéé. . (3)

Later we will add the assumpti@"ﬁ(ﬁ'] that is a zeramean circular complex Gaussian random vector.

We proces# (&) with a matrix operatior?¥ ™ @) as shown in Figure 3. The dimensior%f (&) is 1xN.

The first criterion of interest is called the distortionless criterion. It is required that, in the absence of noise,

Vw)=Flweees. . (4)

For anyF (@) Under this constraint, we wish to minimize the variancBi in the presence of noise. Thus, we write

F@=F@+¥@eeé (5)
and minimizelE [V, () [1*]

The constraint of no distortion implies

WEh(e:E)=1¢¢6 6 . (6)

The mean square of the outputise is,

ENGIFI=w S @Weees. . (7)
We want to minimizeE [I¥: I1*1 subject to the constraint in (6)

This second criterion is called the minimum variance unbiased estimate criterion. Here we reqﬁﬂf@]tbatthe minimum variance
unbiased estiate of (&), This implies [2]

E[y(@)=Fleé (8)
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Thus, using (5) and (8),

E¥ ()] = E[F (@) + EIN ()]
= E[F ()]

For anyF(ﬁd']. This equality implies

W& (wh(u:KE)=1

which is identical to the constraint in (6).

MUSIC ALGORITHM

While several algorithms for AOA estation are available using the measureméntsr Sij (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 {RjoiBhgdn
to evaluate the accuracy of a generic AOA estimation algorithm in relation to some important design parameters. The

measures the amount of information that a signal carries about an unknown parameter. In the case discussed, themgﬁals
values, while the parameter to estimate is d. The Fi shenr

Fiy@) =E {[%‘Dﬁfff{sff‘g}]z} (1)

Wheref1i (51:6) is the probability density function (pdf) that describes the measuremintsAssuming independent and
identically dstributed (i.i.d) noise componen‘%i with Gaussian distributioff (0. &7z<) | it is possible to demonstrate that the tot
amount of Fisher information available from a system Withantennas is

1 a(c; —r:j-}]:
FE&)= e Z [ a8

f.ikec
_ 1
T g O Y [ AT =1 86 2
A TR - C T e, ()
Where C denote the setofthe Nr(NL ) / 2 di stinct antenna pairs {i, |}

i AOA Estimation Bound
The Fisher information F(d) expresses the theoreticalhel

value
are t
i

31

inverse of F(d) bounds the minimum variance of the esti mat

Var[T@N1 =2 F'@¢ 66 ( 3)
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The inequality, known as the Cram-Rao Bound (CRB) [2], is a limit that applies to any estimator that uses measurements |Sij to
compute d. The Fisher information and t he CRBoobdtanpenerd design t I
guidelines, we model the gain of a generic patch anteinnja
Gmax [7]
c@=c6¢" wo=G" -
&) mExLH'%SI:E-'J max[cns[%}l}lé &6 . (4)
As shown in Fig. 2a, larger values of the exponent m correspomari® directive antennas. Substituting (4) into (2), we obtain|an
analytical expression for the CRB

Ny - / Myp—1 2

TN B— iy | .
N,Z;tan( 5 ]— Ztan( 5 ] }

=0 e é é (5)
WhereCRE@ =F (), and @ = 3600/ Nr. Figure M52 sdvesas mt h HoteGhR Biffeferg r
valuesof t he CRB for different d valwues. The minimum erroo |is
be expected for angles close to d=N90U. The error cance e
between two equispaced faces (see Fig. 2¢). The funfiqnd8z{ d ) changes abruptly for a n ¢
variations of the angle determine | arge var ndsonithederivative &h e g
(dPai( d), this condition corresponds to a | ower esti matesagn

close NQUd Faiwhigr dhas dopel ess steep s

BLocK DIAGRAM

e

L 3]

Fig. 4 Block Diagram to generate Switched Beam

The above block diagram includes:

0 LFM waveform generator which will generate Linear Frequency Modulation.
0 Radar_Tx_DBS_2D(Digital Beam Synthesis) this model is used to synthesizentir lobe along the direction determined b

theta and phi.
0 Math Lang (Math Language Model) model uses Math Language equations to process input data and produce output dat|
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0 Radar_MultiCH_Tx this model is the behaviour simulation model of maliannel traa mi t t er . l'tds a
used to represent analog/RF circuit digital implementation that involves the notion of time in its behaviour.
U Radar_Tx_Synthesisthis model is used to synthesis the electric wave from plane array to far field obsepaitia Both

rectangle array of equally spaced elements and user defined phase shift are supported. xi is the ith input signalpy(puis 1

signal, Ai is the phase to be shifted for the ith array element, N is the number of input signals.
J“‘

() = in- O+ 4,0
i=1
U Radar_TargetEchothis model is to generate the echo of the moving target under the Cartesian and Spherical coordin
typical RCS values of kinds of targets are given by the parameter. The user defined RCS values is support too.
U Radar_PhaseShiftthis model § used to add phase shift from the far electric field observation point to digital array ant
Both rectangle array of equally spaced elements and user defined phase shift are supported. X(t) is the input segtined,ityi(t
output signal, Ai is th ith phase to be shifted, then

vilE) = x(t) = explj = Af)

0 Radar_MultiCH_Rx this model is the behaviour simulation model of makltannel receiver from RF to baseband. The moc
input is a timed input which is used to represent analog/RF circuit digital implementation thatsrihe\retion of time in its
behaviour.

0 Radar_Tx_DBS_Measurementthis model is used to calculate the radiation pattern of the transmitter rectangle array an

Theta or phi is linear swept to calculate the corresponding square of voltages to shovatios raattern with theta or phi.
PRI+Sampling Rate Num of AntxsNum of Anty

Output(k) = a&s( Z Z [input (i) = Rumtfuﬂ{,r':]{k:]:]]lz 2 = exp(SweepStart + k = Sweep

i=1 j=1

Description:-

This block diagram shows how the switched beam is generated and target is being detected. A LFM waveform generatoicks u
is given to as an input to Radar_DBS_Tx which will synthesize the mairalobg the direction of theta parameter is set as num
of element used sixteen and width between antenna is 0.5, this block diagram have used three Tx_DBS having threeetfiffe
values to generate a switched beam which is shown in (4.2 result}.FAgMathlang block is used where addition of the thre
Tx_DBS is processed and the output is given to the Radar MultiCH_Tx which is processing the input from baseband to#F |
GHz carrier frequency, the RF output is passed through Radar_Tx_DBSekhest whereq is linearly swept to calculate the

corresponding square of voltages to show the radiation patterrgwlith adding a sink to the output BRdar_Tx_DBS_Mesurement
The RF output from the Radar_MultiCH_Txpassed through two Radar_TargetEcho where the RCS type is set to automobile
a mathlang block is used to adding the two output data from each Radar_TargetEcho. Then it is again processed
Radar_MultiCH_Rx which does the down conversioimnebming RF signals, the output is passed through an Mathlang block w
the processing is done with the help of the program. After digital signal processing, the detection of two targetsdsvawdriethe
nearer target is situated at 100 M and fartheget is positioned at 200 M as shown in Fig.6.

RESULTS

o e -l

Fig. 5 Switch Beam is generated
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— 100 Mo

——{ 200 qf,}'

Fig. 6 Target is being Detected
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Fig. 7 Output of Pulse Compression

CONCLUSION

The paper includes the latest technology on vehicular radar h&eirget detectionmode. Radar is with MULFTBEAM AND

MULTI-RANGE categories. On road situation the vehicular radar is able to detect multiple targets with broad antenna beam
simulated using the concept of switching beams of Antenna array (i.e., MV[2 taaget detection). Multiple beams are formed
the radar transmitter using multiple DBF functions which are added together and further passed to the Uniform Rectangu

whicl
at
ar Ar

(URA) through upconversion blocks. Two Road vehicles are simulated at thanefs 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 approximated(% of the heat input is converted int@rk in an IC engine particularly idiesel
engine . About an equal amount of heat is carried away by cooling system and the remaining heat is lost in exhaust ahbdricti
main objective of this project is to study the performance of the diesel éngafanging the cylindewall i.e sleeve materiaRbout
2500°F temperature is produced while combustion process in internal combustion engine with diesel as fuel. In this combusti

processapproximately35% of heat is lost through the cylinder walls; tieansfer 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 theatidskner walin IC
engine can be reduced. To achieve this low therowdactivity materials with required mechanical propertieoissidered and
compared.

Keywords: Wet liners, liner material, Inconel 713 C, grey cast iron, combustion, mechanical properties,CFD

INTRODUCTION

Nowadays the main scope of the automotiveustd/ is to optimize, the engine design, in order to meet
reduction in heat loss and at the same time to maintain the engine performance at high levels. To this scope, compioter
engine models are extensively used to investigate how eactegragizameter affects engine performance and efficiency. As comp
power increases, the role of Computational Fluid Dynamic (CFD) models is becoming more and more significant, usingubleta
models for the various processes and finer grids togethiefigh quality dynamic mesh techniques.

In Internal Combustion engine, heat transfer from the working gas to the cooling system of a conventional Diese

accounts for up to 30% of the fuel energy. About 50% of this energy is lost through timeapmidt80% through the head. In general

DN

he
simule
uter
led s

engi

the combustion chamber of an internal combustion engine is formed by cylinder wall, head and piston, where the temperat

distributions are different for each surface. Typically, the temperature of each surfasarsed to be a constant, where this is not

consistent with the actual situation occurring on the surface of the combustion charabiander liner or also known as sleeve is
cylindrical component that is placed in an engine block to form a cylindisrah important part because it gives a wear protect
surface for piston and piston rings. There are two types of liner which are wet liner and dry liner. Wet liner will dtémizmblant
while dry liner will contact directly with cylinder block. Amg important functions of cylinder liners are to form a sliding surface,
transfer heat and to compress a gas.

For the scope, five material are considered such as Grey cast iron ASTM grade 60, Inconel 7088 &@1-PH,H1100
Carbon steel AISI 188 Nickel aluminium bronze alloy. The liner 3D modeling has been done in Solid Works 2@l 2&duction in
heat loss and at the same time to maintain the engine performance at high levels. To this scope, computer simulatiodedagi
are extensively sed to investigate how each engine parameter affects engine performance and efficiency. As compute
increases, the role of Computational Fluid Dynamic (CFD) models is becoming more and more significant, using detaddélsut
for the various proases and finer grids together with high quality dynamic mesh techniques
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METHODOLOGY

Methoddogies of this study starts with the product seledion (wet liner§ and continue with problem identification it
refers to he prodem in excess amount dfieat loss through linersglledion of geometric data from an already existing diesel
engine cylinder wet linersnd goes to credion of modd usng solid works software finaly it ends with the CFD analysis
to optimize

Prodectidentificaion-Wet sleeve in diesel engine

ProblemIdentification - excess heat losses through cylinder liner

Geomentrical data - 80 diax 7.5mm thk x 110mm length

3D modelling in solid works

CFD analysis in ANSYS and Pressure stabillity analysis in Solid Works analysis

PROBLEM IDENTIFI CATION

Almost about 25 to 35 percentages of chemical energy in internal combustion eaginest can transform in the thermg
energyinto mechanical energy, about 35 percent of the heat generated is lost to the cooling medium, remainder beed d

through exhaust and lubricating .oil
GEOMENTRICAL DATA & MODELLING
Geometrical Data

For the scope a 5bhjpur stroke Diesekenginewith direct injection systenis selected with the compression ratio of 16.5:1 wi
1500rpm. The bore and stroke lenggf8Dmm X 110mnand 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 ar¢ mor
userfriendly The Cylinder liner with 80mm inner dia with 7.5mm thickness are considered. Since it is wet liners the coolant gassa
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 wdts

MATERIAL PROPERTIES

The aim of this project is to find the alternate material for the internal combustion engine cylinder liners, so thanehe| eng
heat loss in the cylinder liner will reduce considerably and performance of the engine will andfeagheseurposesimilar
materials Grey castron Grade60, Cast SS17, Inconel 713C,Carbon steel AISI 1095,Nickel Aluminium bronzg sithy

considering the thermal conductivitpdworking temperature has been.
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*Density - 7100 Kg/m?

*Hardness - 250HV

*Tensile Strength - 430 Mpa

Grey CI grade 60 *Yield Strength - 276 Mpa
*Youngs Modulus - 206 Gpa
*Max service temperature - 551 °C
* Thermal conductivity - 46 W/mkK

*Density - 3000 Kg/m?

*Hardness - 420 HV

*Tensile Strength - 990 Mpa
Inconel 713C *Yield Strength - 900 Mpa

*Youngs Modulus - 216 Gpa

*Max service temperature - 980 °C

* Thermal conductivity - 17 W/mkK

*Density - 7900 Kg/m?

*Hardness - 420 HV

*Tensile Strength - 1000 Mpa

Cast SS 17 PH,H1100 *Yield Strength - 914 Mpa
*Youngs Modulus - 207 Gpa
*Max service temperature - 320 °C
* Thermal conductivity - 19 W/mkK

*Density - 7500 Kg/m?

*Hardness - 260 HV

*Tensile Strength - 660 Mpa
Nickel Aluminum Bronze alloy *Yield Strength - 360 Mpa
*Youngs Modulus - 140 Gpa
*Max service temperature - 650 °C
* Thermal conductivity - 42 W/mkK

*Density - 7500 Kg/m?

*Hardness - 260 HV

*Tensile Strength - 660 Mpa
*Yield Strength - 360 Mpa
*Youngs Modulus - 140 Gpa
*Max service temperature - 650 °C
*Thermal conductivity - 50 W/mK

Carbon Steel AISI 1095
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CFD ANALYSIS

CFD analysis is carried out to optimize which material will transfer less heat energyheto the surroundingpy mears of
the foll owing steps.

1) Model Creation
The Model is created in Solid works for the above discussed dimensions and it is imported in ANSYS.

2) Mesh Generdion
After importing the model to the ANSYS, fine meshing is done, the component 2D view and right side of the compgnent
considered for meshing, this is done in order to reduce the processing time and since the liner is a cylinder shaped any
side ca 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 1
similar boundary condition i.e. the linear inside and outer side wheré&dht transfer from working area to the coolant
through conduction and convection. The rest of the boundary conditions are taken from the Materials properties as sta
above.

4) Initialization
The solver functioning aress its initiadization values in congant working temperature at max 1200 °F and with forced
convection to the water.

5) Solution conver ged plot
In solver stage optimum results computed with the solution converged plot. In the belowshows f i gtlie ssolution
converged plot, whichis taken from ANSYS/CFD is shown for three different materials.

Static Temperatues  (Time=5 0000e-400) Mar 252015
ANSYS FLUENT 140 (34, phes, ske, lransient)

Fig 3: Grey Cl grade 60
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ooz 0oin oy -ovos o 0003 oar

B Yempemue (Tenses 0000e+00) Mar 26, 2010
ANEYE FLUBNT $2 0 (3d, plwe, s, iraneieon)

Fig 4: Cast SS17 PH

- TR Q 7 . 0 . . :.0' ZG‘
| u a . ot nﬂ - : - l - B - : -
| 1002 oo ooy 5 0005 v - Boos 004
f Position (m)
| S2e Tamperatum (Tine=5 D000 6+0T| Ma 25, 2006

| ANSYE FLUENT 140 (3d, pboa, shon, transant)

Fig 5: Inconel 713C

B1a110 Tomparstins (Tevrpos O0000-+00) M 26, 2016
a ANSYS FLUEMT 14 0 (34, pbok, sk Tranmunt)

Fig 6 : Carbon steel AISI 1095
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002 Do -aar -0.003 o 0.0as ool

Position (m)

| Simbc Tempursiion (Tme=S DO00w+00) Mur 26, 2015
| AREEYE FLUENT 14,0 (30, DOAs, Sk, transet)

Fig 7 : Nickel Aluminium bronze alloy

From the above plotted result the Inconel 713C nadtgransfer heat in lesser amount when compared to Grey Cl grade 60 and| Cast
SS17PH , Nickel aluminium bronze alloy, Carbon steel AISI 1095materials.

Tablel. Comparison table foDifferent materials for temperature

Processing Convection
Materials temperature 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

U

In table 1 comparison for five materials for temperaturghswn. 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

[OEELY

Fig 10: counterplot for Inconel 713C

Fig 11: counterplot for Carbon stel AISI 1095
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Fig 12: counterplot for Nickel Aluminium bronze alloy

From the above figbés its is shown that the temperature
materials.

Table?2. Table of Mechanical and Thermal facter

Grey Cam& Nickel
Materials Unit Castlron Inconel ste%g Aluminiu | Cast SS17
ASTM 713C 1095 | mbronze| PH
grade 60 alloy
— Tensile
B Strength Mpa 430 990 1070 660 1000
g S Yeild Mpa 276 900 635 360 914
§ 8 Strength P
= Youngs Gpa 206 216 215 140 207
Modulus
) Thermal
£ Conductiv| W/mK 46 17 50 42 19
8 ity
TEU Maximum
|5 service °C 551 082 1465 1100 320
= temperatur
e

Mechanical Factors

The normal operating pressure is around 5 Mpa to 9 Mpa, but this normal operating pressure depéerfdelanixture also. In
some extreme conditions, the pressure may also exceed 12 Mpa. So it is important that the cylinder should withstapcesaitggh

Fig 13: Mechanical Factors for Grey cast iron ASTM 60
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Fig 14 : Mechanical Factors for Cas§S17 PH

Fig 15: Mechanical Factors for Inconel 713C
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e
».

Fig 17 : Mechanical Factors for Nickel aluminium bronze alloy
The pressure analysis is done in solidworks 2012 for the selected matedatisearesult are tabulated below. According to the
tabulation all the material is capable of withstanding the 12.5 Mpa maximum pressure. But when compared the thermalsanalysis
then Inconel 713C is best suited material for liners.

Table3. Result ofminimum and maximum pressure

. Minimum Maximum
Materials
Mpa Mpa
Grey castiron
ASTM 60 0.0073 17.32
Cast SS17 PH
H1100 0.0069 18.36
Inconel 713C 0.0065 19.46
Carbon steel
AIS| 1095 0.0070 18.011
Nickel
Aluminium 0.0071 19.092
bronze alloy

CONCLUSION AND DISCUSSION
1) Mechanical factors

m
o
0
£
[
L
E
°
<]
£
L
bo
£
3
o
>

600

Tensile strength in M

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 higheethan the
cast iron Grade 60, nickel aluminum breralloy, and Cast ss17 PH, H1100 materials. So it is well shown that both the Carbon Stee

and Inconel 713C can withstand the high pressure.

2)

Thermal factors

Caron steel Nickel aluminum

Grey CI bronze alloy

CastSS17
Inconel 713C

=
2
-~
[
>
©
c
=]
o
]
£
-
@
. =
=

400 600 800 1000

Maximum service temperature in deg C

Fig 19: Thermal conductivity Vs Maximum service temperature

It is observed that the operajirtemperature may vary from 550 °K to 1700 °K, so the material with higher sernvice

temperature cansed. From the above graph it is shown that the Inconel 713C material has the operating temperature 850 tp 980
with thermal conductivity of 17 W/mK, thefore 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,

means the excess heat energgty be converted into work done. In the mean while it should be noted that the other impprtant

component of the engine like piston, connecting rod ,cylinder head, etc should also be considerably designed.
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Abstractd In this paper, the design and put into effect of a reverse dictionary is being described. Uncharacteristic of a traditior

forward dictionary, which maps from single meaningful unit of language to their definitions, a reverse dictionary pedotionan
user input a small group of words forming a unit describing the desired concept, and go back a set of candidate sirgjié¢ umian
of language that satisfy the input phrase. This work has significant application not only for the general ptiblilgrjyathose who
work closely with words, but also in the general field of conceptual search. This present a set of algorithms and theséhirgy g
produced by something else of a set of experiments make with no errors the retrieval accuragetifdtie an the runtime respons
time performance of its implementation. The experimental results show that the approach of the system can provide s
improvements in carry out scale without sacrificing the quality of the result. The experimep&@ricgnthe quality of its approach tg
that of currently available reverse dictionaries show that of it approach can provide significantly higher quality ovefrteighather
currently available implementations. We facilitate reverse dictionary in whichny phrase or word the appropriate single wo
meaning is given. This system also facilitates to provide the relevant meaning even if that word not able to be ussdtadtke It
will also produce instant output for the user inputs.

Keywordss Dictionaries,Thesauruse§earch Process, Wélased Service€lustering

INTRODUCTION

"This dictionary lists occurringvords and phrases that can be found in reverse spéésmot complete and never will bgpdated
regularly, it is constantly develp graduallya new wordghat are found and further reseh existing entries allows defiion to be
sharpened antefined". Data mining uses having experience and taste in matters of coathematical algorithm to segment th
data evaluate the probabjl of future eventsData mining is also called as 'knowledge discoverPata(KDD)'. Data is extracted
from RD databaseData warehouse support this concépt implementing multiple database i.e. Antonym databaggonym
database etdt is a centrakepostory of data which is created by integrating database from one ordispagrate sources.

With the very largevailability of words in usage it @lways being a challenge toéithe meaning. Even the able to do speaker m
thrash about finding @aneaning for ceain unheard words. In such cases they need some source for reference like Lexic

traditional model for using dictionary, forward concept is implemented where sefioition and it may produce a comprehensive

phases. This may evenrdase the usewith the different concept of understanding or sometimes user could not understan
detailed concept. To overcome this concept, we facilitate reverse dictionary in whahyfphases or word, the appropriate sing
word meaning is givenThis system also facilitates to provide the relevant meaning even if that word not available in the data
will also produce instant output for the user input.

REMAINING CONTENTS

Data mining is the process of discovering actionable informatian fange sets of dat®ata mining uses mathematical analysis
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 customersr ftargeted mailings, determining the probable badn point for risk
scenarios, assigning probabilitiesdiagnoses or other outcomes.

Finding SequencesAnalyzing customer selections in a shopping cart, predicixg likely events.

Grouping: Separting customers or events into cluster of related items, analgnidgredicting affiities.

Recommendations Determining which products are likely to be sold togetgenerating recommendatians
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b
Ty

Rewverse
Dictionary Build RMS Generste Query
Process

System Architecture

Applications

Education: Student vill get exact or relevant meaning of phrase or set of words whithelp to improveknowledge.
Business There is meeting conducted in every business and everyone write thearatgme phrase or some set of words aresase
the exact meaning is known

Puzzling: Answer basic identifiation questions to solve crossword puzzle claefind words if you only know few letters.

Modules and algorithm

K-Means Algorithm:
K-means clustering tends tadi clusters of comparable spatial extent, while theetghionmaximization mechaism allows clusters
to have diferent shapes.

Description:

Given a set obbservations (X X,, X3€é Xp)

where each observation isdimensional real vector

K-meanclustering partition the no. of observation into K clustem( sets

Where S =§ S,, € S¢ so as to minimize the within cluster sum of square

Regading computational complexity,rfding the optimal solution of-kneans clustering problem for observation idishensions:
1. NP hard in general Euclidean d eventfoo Clusters.

2. NPhard 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 nveqrdhe® words of similar meaning. It improves
the quality of word mapped i.e. netlnerable to the input phrasBor aninput dictionary D a mapping R is created for all terf
appearing in the sense phrakbe RMS algorithm describe this reverse mapping pattern.

Algorithm GenerateQuery:
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Here we generate a query for all the Set Tyya¢ are mean to be used for mapping aideval of reversed term for the given inpu
phrase. Here Query Q is generated foo#ier algorithm that are returned to get the meaning for the given set of termphmake.
The is the building algorithm fadhe Set Type and Sorted queries.

Algorithm ExecuteQuery:

For a given query Q if u have phrase that contain tarmn$,, Tz, € .y,.it PerformsAND/OR operations in queryf it performs OR
operation then the terms of the phrase union with reversterm and if it performs AND operation then the term of the phrg
intersect with the reverse term and we returned the union or intersection of the tewerse

Algorithm Expand Antonyms:

Given: A query Q of the forny, T,, Tzé Ty, it creates a copy of ¢hquery and performegation to create a sub query to replace
the terms and negated terms. If copytaf query is not equals to the copy of the original query the return copied query r@tuise
its negated terms.

Algorithm Expand Query:

Given: A query Q of the fornT, To, T3, é .,.w& perform AND/OR operation for all ti ithe query If AND is perform in Set Type
as synonyms, antonyms and hyponyms, hyponyms to create a subquery q for the above Set Type refpecdRehe term are
replaced imquery q from Q and at last it return ExecQteery.

Algorithm Sort Results:

Create an empty list K and all the term are arranged in order of its retrieval prioréggdermapping. The sorted term are arran
according to it searched priority i.e. teirmportance, semantic and weighted similarity factor to generate a candidate satshhe
ranked using mathematical computation.

Mathematical models

NP: - NP means we can solve it in polynomial time if we can break the normabfideepby-step @mputing.

NP-Hard-NP-hard (Nondeterministic Polynomiatime hard), in computationalomplexity theory, is a class of problems that ar
informally, "at least as hard as thardest problems in NP".

NP-Complete:ln computational complexity theory, a dgion problem is NFcomplee when it is both in NP and NRard. The set of
NP-complete problems is often denotagdNP-C or NPC. The abbreviation NP refers to "nondeterministic polynomial time".

Future Scope

The reverse dictionary works in such a wayttlgaven an input phrase, a word relatedthat phrase is given as output. For th
inflected forms, an algorithm is used. Accorditag which, the infected forms will be converted into a root form. Exampl
Sleeplessnesduring night time, in this examplihe verb Sleeplessness plays a very important roleitBsitan irflected form of
Sleep. So we have to use the Algorithm to convert tHedtéddform Sleeplessness to its root form sleep. For which, an algorit|
called Portesstemmingalgorithm is usedAccording to which a word which is in itsflected form is convertet its root form

CONCLUSION

Thus, the system work in developing a meastimgvord dictionary. Depending on thghrase input there may be variation of th
resuts shown. With our feate of findingwords from an abstract string given as an input empowers the concept of reviiosangic
Parts of Speech classifition feature ab add quality. Improving the edfencyby holding the results makes the access fast. Add
new features lik words searchingnhances our work from previously available.
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Abstract -AiAnddo the worl ddés most popul ar mobile platform whi
advantage of hardware capabilities. The advantage of android is that it is an open source operating system is usddriohgems o

application hat is smart phone which will act as a remote controller. Here the proposed system is designed to controlling the
induction motor using android application where the remotely controlling speed of induction motor is achieved.

spee

Android mobile act as a transmitter and the received by Bluetooth receiver interfaced to AVR microcontroller off 805:
family.AVR is an advanced version of 8051 microcontroller. Each time data is sent by android application as per cods written

executed by AVR taleliver supply signal to triac through optical isolation. Hence the power to load connected in series with
controlled based on received signal and speed control of induction motor is achieved.

Keywords triac, zero crossing detector, AVR microcaler, optocoupler

INTRODUCTION

riac i

For the improvement of quality product many industrial application requires adjustable speed and constant speed. Due to rz

advance in automation and process control the field of adjustable speed drives contithgasbnt technology, various alternat
techniqgues are available for the selection of s pblespeed
drive application. Induction motors are using any application such as Indasivies control, automotive control, etc. In past fe

= =
Py

years there has been a great demand in industry for adjustable speed drives. Fan, pump, Compressors, domestic apgiagions an
machines etc... In this area DC motor was very popular but having disadvantages so that microcontroller transformed resegrch

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 pbase

induc

motor whic is one of the most widely used type of low power motor in the world An induction or asynchronous motor is a type ©
AC motor where power is supplied to the rotor by means of electromagnetic induction, rather than by slip rings and camarimutator
slip-ring AC motors. It has a squirrebge rotor identical to a single phase afghdse motor winding on the stator. There are varigus

methods for controlling the speed of AC motors [1]. There are several of method is available for speed control of ae wibtioe o

method is two vary frequency and voltage of motor. Speed modulation of a-givale motor is usually achieved either by some

electrical means, such as reducing supply voltage bytearisformer, or by switching windings to change the numberaiér 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 onlydimditethgp
to be obtained. Now frequency acts as interesting alterrnativeltage control.

The most appropriator actuators for variable speed drive is seem to be capacitor run drive. In our project the spetahof

motor, control with the help of android apps that comes under wireless technology. Andraidtmpplise here as a transmitter and

remote control in order control the speed of induction motor with the help of Bluetooth as a receiver.

140 www.ijergs.org

induc



http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730

Squirel
Cage Rotor
AC Main ¢ =
Mains Winding o K
Auxilingy

Winding
— 00~

Figurel: Capacitor run single phase induction ator

SYSTEM ARCHITECTURE

In this project, the hardware and software function are combined to make the system reliable. Figure 2 shows the bilc

diagram representation of the systems to be designed and implemented. The Block diagram coiistscohtroller, LCD
Display, Bluetooth module, Switching assembly, Power supply, Load (either ac motor or bulb), Android application

ZERO

AC e |
- \\,: : PO“)’R fr—=l CROSSING
‘ SUPPLY \ DETECTOR
1 {
\ N 4 r v ‘
o DPTOISOLATOR || AVR(Amegn 16) —~—. LCDDISPLAY
| (DRIVER) ‘ |
MOTOR \
| ‘
o= TRIAC BLUETOOTH
‘ DEVICE
| ANDROID

| APPLICATION

Figure 2: Block Diagram

BLOCK DIAGRAM DESCRIPTION
Microcontroller is the heart of the system. We have used Atmegal6 microcontroller in this project. It is getting a S\Vigawer
from transformer. It is also interfaced with the 16x2 LCDglay, Bluetooth module, optoisolator, triac & induction motor [3].

Atmegal6 is higiperformance, lowpower 8bit Microcontroller provided by ATMEL AVR. It is having a modified Harvard

architecture. Power supply is provided through microcontrollee atmega 16 that is microcontroller will be interfacing with th
Bluetooth module that will act as transmitter for the microcontroller and it will act as receiver to the android applitetio
necessary data to control the speed of induction motor wilrovided to the controller and with the help of android applicati
remotely controlling speed of induction motor is achieved. The optoisolator is used to drive the triac which provides patsel&t
the motor in order to rotate and to control theespof 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 oaitified
is directly fed to base of Q1 through resistors R1 & R2. Sameiegctititput is filtered through C1 and given to voltage regulator
7805. Output of 7805 is regulated 5 VDC that is given as biasing voltage for both transistors Q1 & Q2 (same regulatpty 3V

given to main control section also). Both transistoess arc onnect ed in switch configurat)]|i

control section.
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Figure 3: zero crossing detector
As shown in below figure micro controller ATmegal6 along with amopler MOC3011 (for triggering TRIAC) and commof
Anode typebar graph display (for indicating angle) are used for changing firing angle of TRIAC. Signal 'C' from zero cr¢
detector circuit is directly given to pin no 13 (INT1) that is external interrupt 1 (PD.3) pin. All port PA pins are ctnwiticte
cathodeof bar graph display It is used to show the status of the motor power and zero cross circuit.

e

|
||.:- |

L

|

Figure 4: Basic circuit diagram
PD.7 is connected with input of optoupler MOC3011. Output of MOC3011 is connected with gate of TRIAC. TRIAC is conne
in loop with AC motor and 230 VAC supply as shown. RC snubber circuit is connected is connected in parallel with TR

9

reset.

R14 U2 R12 Al

T Hr—y ol
fomPs | U aia| e
Pl | S 8 a U3 i

Figure 5: firing angle circuit

142 www.ijergs.org

n
DSSING

ted

AC../
16MHz crystal along with two 22pf capacitor is connected with crystal input pins. Capacitor C2 with Resistor R6 perfornas powe



http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730

APPLICATIONS

In home automation application, convinced of remotely controlling the speed of fan is achieved.

Many industrial applications require adjustable speed and constant speed for improvement of quality product.
Intensity of light can also be controlled with the help of android application.

Bell drive application like small conveyors, large blowers, pumps as well as many direct drive or geared application.
Wood working machinery air compressors, high processorgywatnps, vaccum pump and high torque application.

arwnE

ADVANTAGES

Remote operation is achieved by any sapdudne /tablet etc. With android os.
Technically expert controller is not required.

Android app is an open source system to develop any programming code.
Programming code is not always required to change for different input parameters.
Bluetooth consumes less power so more preferable.

More useful for the patient and disabled person.

ouk~wnE

DISADVANTAGES

1. Itis of short range as we are using Bluetooth as transmitte
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 spxieah of
motor using android application. The demand for wireless operating device increases, it is more preferable over wiredetevi
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 indoctio
using android application. Also we can use GSM module instead of Bluetooth technology to control the speed of inductibimemc
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

to inadequate resource and environmental forces. As demand is increasing day by dayratiergeaenot be increased with
matching of demands because fossil fuel is restricted and cost factors are there. The load area are far away fronsigerssation
only one possibility to give the power to load area by minimizing the losses of transntilss®by proper analyzing of transient
stability. The voltage stability is not match standard values for all period of times when the line is heavily loaddchesieme
oscillations will occurs. In peak hour period, at that period if fault is atsarced 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 erimgh tariff
distribution section, then loss will become more costly. So it is very mecassary to analyses transient stability, voltage stability

and power flow through power network systems. There are several methods for analyzing voltage and transient stabiGiflySike RA

devices etc. But all these methods create extra cost for transménd 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, Dynamitys@&taibility Analysis, Load
Analysis.

INTRODUCTION

Voltage control and stability problems are very much familiar to the electric utility industry but are now receivingastestiah by

every power system analyst and researcher. With growing sizg ®alith economic and environmental pressures, the possible threat

of voltage instability is becoming increasingly pronounced in power system networks. In recent years, voltage instalbdén h
responsible for several major networks collapses in Newvk,YBrance, Florida, Belgium, Sweden and Jamarnin India also.

as

Research workers, R and D organizations and utilities throughout the world, are busy in understanding, analyzing amd) develoy

newer and newer strategies to cope up with the menace afjgaltstability/collapse.

As in all power systems, the larger machines are of the synchronous type; these include substantially all the gener
condensers, and a considerable part of motors. On such systems it is necessary to maintain synchmooidbe &chieved. The
transient disturbances are caused by the changes in loads, switching operations and, particularly, faults and lognef &kcisat
maintenance of synchronism during steady state conditions and regaining of synchronismitwiueg@fter a disturbance are of
prime i mportance to the electrical utilities. The term (

At any point of time, a power system operating condition should be stable, meeting various operétoaaland it should also be
secure in the event of any credible contingency. Present day power systems are being operated closer to their stabhiliytdimn
economic and environmental constraints. Maintaining a stable and secure operation of aygteme is therefore a very importan
and challenging issue.

Voltage stability implies that to maintain a steady acceptable voltages at all buses in the system. A system entefrvaltatpe
instability when a disturbance, increase in load demarilitysof a power system to meet the demand for reactive power. A criter
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 systemr esul ting into increased
system, this presents an acute problem of mai nt en aneapeeted
as O6Stabilitydé becaus dthdsystetm & sheuld behcapahiesoiksupplying maximunh gowey witbout cau
instability. Power system stability, in gener al t e oparation
by returning to a condition where the opéra is again normal.
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ADVANTAGES OF POWER COMPENSATIONS IN POWER NETWORKS

For reduction of cost and improved reliability, mo st
Interconnections take advantages of diversity of loadslagéiéty of sources and fuel price for supplying power to loads at minimg
cost and pollution with a required reliability. In a deregulated electric service environment, an effective electriesggdtial to the
competitive environment of reliableeelric service.

Now a day, greater demands have been placed on the transmission network, and these demands will continue to risehizec
increasing numbers of non utility generators and greater competition among utilities themselves. It istoaiczpsse new rights of
way. Increased demands on transmission, albescence of long term planning and the need to provide open access to
companies and customers have resulted in less security and reduced quality of supply.

Compensation in powesystems is, therefore, essential to alleviate some these problems, series/shunt compensations has be
past many years to achieve this objective. In power system, the insignificant electrical storage, power generation astlbeag
balanced atlatimes. In some extent, we can say that, the electrical system is self regulating, when transient oscillations ocg
any transmission lines, system has ability to overcome the oscillation, but if it is not possible to overcome oscidatiookagje
instability occurs. Another reasons of instability occurs in power system is if the generation is less than load, voltageesroy
drop will occurred. To overcome from these problems used to reduce load levels or increases generation byrnaatomistio
controlling of load frequency and automatic voltage controller, by controlling the inputs of boilers and excitations)ythika o
instability can be improved. If voltage is propped up with reactive power support, then load increase wijuergndeop in
frequency may result in system collapse or inadequate reactive power, the system voltage collapse. So here we hawe
compensations for improved the voltage stability.

LOADING CAPABILITY

There are three kinds of limitations for loadicapacity of transmission system
i)Thermal

ii)Dielectric

i) Stability

Thermal Capability of an overhead line is a function of the ambient temperature, wind conditions, conditions of the comdiu
ground clearance. There is a possibility of conugrai single circuit to a doubieircuit line to increase the loading capability.

Dielectric limitations:From insulation point of view, many lines are designed very conservatively. For a given nominal voltage
it is often possible to increase nornoglerating voltages by 10% (400 K340 KV).So one should however, ensure that dynamic 3
transient over voltages are within limits.

Stability issues: There are certain stability issues that limit the transmission capability. These includesstéeidyability, 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 reagibxeer to improve power quality i.e, V profile and P.F. Here the reactive powe
improve power quality i.e. V profile and P.F.Here the reactive power flow is controlled by installing shunt compen
devices(capacitors/reactors)at the load end bringbmgut proper balance between generated and consumed reactive power. T
most effective in improving the power transfer capability of the system and its voltage stability. It is desirable baotficatigrand
technically to operate the system nearypitwer 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 reducd th
negative sequence currents thereby increasingthé¢ sy més | oad capability and reduci ng
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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 ienjmediing
while this may not be achievable, the charactessif 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 ofia knesvn 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 ofsiayplaciyors,
bank of capacitors and inductors can be adjusted in steps by switching(Mechanical).capacitors and inductors are pa
compensators.

Shunt compensation is more or less like load compensation with all advantages associated with leagatiomplt needs to be
shunt Capacitors/inductors cannot be distributed uniformly along the line. These are normally connected at the erelarfdha kb
midpoint of line.

Shunt capacitors raised the load pf which greatly increases the powerittiesh&wer the line as it is not required to carry the reacti
power. There is a limit to which transmitted over the line as it is not required to carry the reactive power. Therd e avhiioih
transmitted power can be increased by shunt compensagionwould require very large size capacitor bank, which would
impractical. So for increasing power transmitted over the line, other and better means can be adopted. When switchsdaoap
employed for compensation, these should be disconneutaddiately under light load conditions to avoid excessive voltage rise
Ferro resonance in presence of transformer.

The purpose of series compensation is to cancel part of series inductive reactance of the line using series capduwlpssinT h)s
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% compeviktate
behave as a purely resistive element and would cause series resonance even fundamental frequency. The location oitsesie
is deicide by economical factors and severity of fault currents. Series capacitor reduces line reactance therebyltemeirehta.

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)
i) Controlling the angle between Vs and Vr (maxm angle is selected depending upon the stability margins)

ii) Controlling the series reactance (series connected capacitors increase the maximum power transfer capacity). Tineser 3sp3
controlled by connecting series shunt compensation in thentiasion system.

STABILITY ANALYSIS

A power system stability improvement is very important for large scale system. The AC power transmission system hasitkyer
classified as static limits and dynamic limits[2 ,3].Traditionally, fixed or mechayisalitched shunt and series capacitors, reactq
and synchronous generators were being used to enhance same types of stability augmentation[2]. For many reaso
performance was being unable to achieve effectively.

For the purpose of analysis theme 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, andtsls
new challenges to power system stability, and in particular, to fhectssof transient stability and smalfnal stability. Transient
stability control plays a significant role in ensuring the stable operation of power systems in the event of large eistanbafacilts,

and is thus a significant area of research. Tassdication of stability

1 Steady State Stability.
1 Transient Stability.
1 Dynamic Stability.

1. STEADY STATE STABILITY.

O pres

It may be defined as the capability of an electric power system to maintain synchronism between machines within the syst
and externalie 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

machines will ceas® operate in synchronism, violent fluctuations of the voltage will occur and the steady state limit f
system as a whole would have been reached. The Steady state stability limit refers to the maximum power whic
transferred through the systemithout loss of stability.

2. TRANSIENT STABILITY

Transient stability is the ability of the system to remain in synchronism during the period following a disturbance amd
the time that the governors can aotdinarily the first swing of machinetors will take place within about one secon
following the disturbance, but the exact time depends on the characteristics of the machines and the transmissio
Following this periodgovernors begin to take effeeinddynamic stability conditiom are effective.

3. DYNAMIC STABILITY

It is the ability of a power system to remain in systemddasr
settled down to the new steady state equilibrium condition. When sufficienhtisielapsed after a disturbance, the governors of
prime movers will react to increase or decrease energy input, as may reegstablishing a balance between energy input and
existing electrical load. This usually occurs in abodt3 secondsafter the disturbance. The period between the time governors b
to react and the time that steady state equilibrium-éstablished is the period when dynamic stability characteristics of a systen
effective. It is possible to have transient stabut dynamically unstable conditions. Immediately after a disturbance, the mac
rotors will go through the first swing (before governor action) successfully, and then after governor control is ihidaiedlations
will start increasing until thenachine falls out of synchronism. Such action can occur if the time delays of the governor cont
such that, following the sensing of necessity for increasing or reducing energy input, action is delayed sufficientlyp iaugmesnt
rather than dinmish the next swing. If such a condition exists, the oscillations of the machine rotor can continue to build up u
machine falls out of synchronism

RESEARCH ANALYSIS

The many papers are to present an analysis of reactive power control agd statality in power systems. The steady state voltag
and reactive power control in distribution systems can be properly controlled by coordinating the available voltagewenpowact

control equipment, such as-twad tapchangers, series capacgpsubstation shunt capacitors and feeder shunt capacitors. It began

with an overview of reactive power and voltage stability in transmission, distribution and load, and the importanceiog provid
reactive power locally.

PROBLEM IDENTIFICATIONS AND ANALYS IS

The main problem that has been encountered in a load area network is transient@uerénatnsient current, the voltage drop of th
transmission lines reduces as a result the losses increases which contribute to reducesliscppiye tariff is dixed 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 thispaperi s t he <c¢cl ear idea of instability. N o wt ircreagiagyobrs
generation due to economical, financi al and politi c eliable
power to our aut horized |l oads centersbo. But sdaente financiahand

political reasons. So it is very difficult to maintained reliable supply to our load area. Due to unauthorized and loaxidaimand
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but we cannot stop to supply reliable power to load area. For that reason we adopt many Gthemeagtained reliable supply tg
load area.

With increasing demand of power in load area(authorized/unauthorized) will affect the stability of the transmissionroreasing

(producing) reactive powers in transmission network, as transmission gowegh lines are almost fixed(as demands) so increas
loads creates a unbalanced in transmission lines because as demands (un authorized, due to power theft )are incrdaesin
power demands are also increases but it is not possible to supplyaetve power demands by transmission lines always .But lo
draw the required active powers from transmission lines as a results generators are affected due to meet the demasdgthénd
speed of generators to supply that active power andrgenms runs as a super synchronous speed and generators are

synchronous motors that generators are not supply the powers to transmission lines, they draws the power from tramssyiasibr
reverse power flow occurred. In the generating stateverse power flow relay is used to give protections for such cases but re
power flow is very dangerous fault in transmission lines and generators also. Due to reverse power flow, generatorsmaggde
In our power networks most costly devisegenerators, So we cannot do this, not only for that reasons, if generators are gettin
then whole system will be black outs. So reverse power flow protection is only depends upon reverse power flow relatisnly
failure due to mal operatiaof 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 shouldithitiieab
ways also. We should analysis the causes of this fault and find ouayiseto overcome from this situation.

As load is increasing and generation is fixed then extra burden occurred in generators and transmission lines, to m
transmission line voltage stability ,generators will run as synchronous speed not in sieheorsyus speed ,We can prevent that
two ways i)to compensated reactive powers by compensation devices or ii)supply extra powers from other sources. Thédityonl
can improve.

The aim of our project is to find out how to overcome from this prable
PROBLEM IDENTIFICATIONS

As power system stability is burning problems always, many scientist and researchers are work out in this problemsontaitag

and stability problems are not new to the electric utility industry but are now receiving sésiion in many systems. Once

associated primarily with weak systems and long lines, voltage problems are now also a source of concern in highly d
networks as a result of heavier loadings. In recent years, voltage instability has been resfoorsgiseral major network collapses.

So we have taken a voltage stability problem and analysis it by mat lab simulink and verify and compare outputs witbsigtsire
We are tried to give a clear idea of voltage in stability through this demo petverrk. 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. ¥é=h
that the system will go through instability region due to reactive pgeseerations of the line. After that we can improved the stabil
of that system by analysing of several cases.

These analyses are give us clear idea of instability and stability of a system.

PROBLEM STATEMENT

15T step:-

At first we have taken a 100 MW gerator with 11 KV, The voltage has been step up in KV voltage to supply the load 30 MW
transmission network. And analysis the voltage stability of load area, where we see that voltage level is sharply fadl dgstara
will go through the instality region.

2\P step-
As output voltage is sharply fall down due to insufficient of supply or increasing reactive vars .So in sconed case wéhgive
extra supply from grid network or by other parallel operation. Then we see that the voltage hasdmptio positive value but is
totally transient or oscillatory of exponential with lower magnitude. So we can conclude that only increasing of powéaghe
stability will not improved completely.

3P step-
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So in third step we compensated the trassion lines by connecting a series Capacitors (super Capacitors) through the transmissiol

lines. We see that the voltage stability of the transmission lines has been improved tremendously.
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4™ step:-

After improving the stability of the voltage again wenoected extra load to the transmission lines to check out the stability de
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 &pe

gree.

Stability analysis is the burning problems for researchers, scholars. Many papers are published regarding this. Maximum ce

stability analysis and improve by compensation network designs by FACTS controllers etc. Our research work is startihg
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 paperwe have studied different cases of stability in a loattd/ork.
Software approach

CASE 1: PROBLEM ANALYSIS:

230 Mw generation is supplied the load area by-sfepoltage levels by two winding transformer .Generator has supplied 30
load. And AGC is connected through the generator. So when we run thatsimule see that output voltage is not maintaini

stability before and after the transformer but the generator is controlled by AGC unit. As AGC is controlled the votteg®mfiug
by load changing and give the stable output. Here we will not geestabput. So we concluded that in power network to maintai

voltage stability others things also required that is compensations.
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figure 1&figure2-it is the voltage measured across the 10 as well as 20 mw load.

RESULT: Output voltage has sharply falban, So system has not maintaining stability The dynamic stability falls due to lac
source; as a result the voltage stability of the system is reduced. In the sasend Thre®hase Supply is added in order t
compensate the loss of voltage duertmsient currents which would lead to improvement of voltage stability. This supply
denoted from infinite source or grid.

We can observe that now output (voltage) is rising but transient oscillation there because thaammye&ure. So there iequired
further improvement.

CASE 2:
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figure 1& figure2-it is the voltage measured across the 10 and 20mw load withrereeephase supply connected across the

end of the total 30mw load.

RESULT: Voltage level is increasing but it is now ramp fioig so we concluded that some oscillations are still present and 1
to improvement.

Case3:Problem analysis:

Voltage stability have been improviedcase 2dut due to transients the losses are more hemeeatjuired to futurémprovement So
here wehave introduces the series capacitors in the transmission lines that reactive power will consume by capacitor vars

S — — e —

“ua i

Figure 1& 2- output response of transmission line voltage. Here we see that after applying capacitors and
stability is improved

Case4 :Problem analysis:

Although a capacitor has been incorporated in the system but it has been obselivecagehat voltage has not compensat&b
here given extra sources from grid network.We observe that the voltage stability has begadmyith oscillations.
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Figl & fig2-the voltage is measured across the capacitor which is employed as well as a three phase s
connected to prevent disruption of voltage stability.

CASES

PROBLEM ANALYSIS:
The voltage stability has improvedo we make the system in real demo system by supplying motor loads in
same network and analysis the output

CASE 5:
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We observed that after supplying motor load the voltage stability has not dropout but some oscillatory nature. So wdiedjai

the system in case6.

CASE 6:

The osdlation can be occurred also if load is lesser than generation, so in this case we have conn
asynchronous load to the line and get a stable output, which is aim of this analysis.
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RESULT:We get stable output
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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 diffefent ki
stability. That is how a network system become unstable and how can we bring back its stabilitgs@fterhing 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 povaat then |
extra burden occur in the generators and system (line) voltage has sharply fall dowrgghwergition has been controlled by
automatic generation. As load is increasing system transient oscillation are not minimize which creates dynamic iBstabititgt
time required extra source if supply power from grid network or other supply bygbaadiration than system voltage will be
improved but some oscillation present due to reactive power generation by load side. So to get better stability lineetlias requ
compensation ,then only the system voltage will be in stable limit. Thus we carvértbeodynamic 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 analysily oEtwuwekvi
circuit very easily. This research work da@ 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 stablisjidéea
can be implemented in any power network for stability analysis.

CONCLUSION

We get clear concepts of voltaged dynamicstability, the load characteristias abulk power networkAs the power system is a vas
network and now days to give highlyieddle power to load side, we make our system more complex, so stability is always ham
If we not analysis stability of the system always then unstable voltage breakdown the longevity of the load side. Suadltagtalite

creates unstable currentlttad area which is very harmful as load area and also transmission network also. Unstable voltage
reactive vars in transmission lines which is harmful for transmission and generation also. So to supply the stable vottagedlto
area is our pme 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, whichascstihplex problem. There are several
reasons make the accurate classification in retinal image difficult. Firstly, the image is always very noisy and thelpawtigiffect
causes the retinal boundary ambiguous. Secondly, the overlaps result indj@psities. Thirdly, there are large variations in retina
geometric properties like retinal size and shape between patients, this can be worse if the patient retinal Ghergtapis based
method is a well known algorithm that has been successipiiifed 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 tbedgide o

of intersection points and later one of the two lalage assigned to each vessel segment.This paper presents some results of on
research.

Keyword- Arteries/veins classification,center lirgraph based classification, AVR value, graph modification,optic disc.
INTRODUCTION

The various Process Implentation Systems play important role for obtaining the accuracy in the performance and

complexity based processes. Various Technical Systemic processes, approaches, methodologies, techniques are usethteda

going

time

rious

to retinal images published redisn The Mathematical Morphology technique based processes used in the construction of a syntheti

adaptive contrast function from regional maxima and minima and by considering the connected components of the set and

the s

automatic method to measuredaguantify 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 comab local information, used for early pixel selection, with structu
features, as the vessel length. An effective retinal vessel segmentation technique based on supervised classificatiensesiiea

classifier of boosted and bagged decision twei#ls 9-D feature vector which consists of the vessel map obtained from the orient

al

ation

analysis of the gradient vector field, Morphological transformation; line strength measures and the Gabor filter respbnse wh

encodes information to successfully handbth normal and pathological retinas.

The overview of this project deals withe 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 charactgristeessociated with several systemic diseases

such as diabetes, hypertension, and other cardiovascular conditions.An automatic approach for A/V classification based on

analysis of a graph extracted from the retinal vasculature. The proposed mesisdikslthe entire vascular tree deciding on the ty
of each intersection point (graph nodes) and assigning one of two labels to each vessel segment (graph links). Kiaabnla$sifi

vessel segment as A/V is performed through the combination gfaipitbased labeling results with a set of intensity features.
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A/V CLASSIFICATION

There are certain features that enable the differentiation between arteries and veins.where the arteries are bridft wédléntice
veins are darker.Mostly artengliers are smaller than vein calibers.mostly vessel calibers can be easily affected by certain d

such as diabetes,hypertension and several cardio pathological disorders.

Mostly the Arteries are having the thicker walls,Which it reflects the bgha shiny central reflex strip [1].The mai
characteristic of the retinal vessel tree is that in the region near the optic disc (OD), veins not oftenly cross aei@seanaot
oftenly cross arteries, but both types can bifurcate to narrowersjemse veins and arteries can cross each other. For this partic
reason, tracking of arteries and veins in the vascular tree is easily possible, and has been used in some methodheoransdyz
tree and classify the vessels as arteries antvei

Tracking A/V classification technique that classifies the vessels only in a defined concentric zone that is the region
the optic disc. vessel structure gets reconstructed by tracking, later the classification is propagated outside thisedimerens no
data to differentiate arteries from veins.This type of algorithm is not designed to consider the all vessels in tuethengt t
partitions the one zone into four quadrants, and works separately.

An automatic method used for clagsifg retinal vessels into arteries and veins .A set of centerline features gets ext
and a soft label is assigned to each centerline, indicating the vein pixel. Then the average of the soft labels of cemeeated
pixels is assigned to each terine 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 nnpaisgstio
bifurcation, cossing, meeting, and connecting points. A bifurcation point is an intersection point where a vessel bifurcates to n
parts. In a crossing point a vein and an artery cross each other. In a meeting point the two types of vesselotheetvhoht
crossing, while a connecting point connects different parts of the same vessel. Fig. 1 depicts the block diagram ofitimeagxtra

classification from retinal fundus images The important phases are: 1) graph generation; 2) graph analysissselccBssification

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 vasculackrdi@lan
corresponds to aegsel segment between two intersection points
1) Vessel Segmentatiofihe vessel segmentation is used for extracting the graph and also for estimating vessel
calibers. This method follows a pixel processbaged approach with three phases. The first sitleei preprocessing phase, where
the intensity is normalized by subtracting an estimation of the image background, obtained by filtering with a largécarifanet
kernel. In the next phase, centerline candidates are detected using information pirowidadset of four directional Difference of]
Offset Gaussian filters, then connected into segments by a region growing process, and finally these segments arasatidaie
their intensity and length characteristics.The third phase is vessel segomenthiere multiscale morphological vessel enhancem

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 centerlinehntiagesetiof
images that resulted from the vessel reconstruction.

2) Vessel Centerline Extractioihe centerline image is obtained by applying an iterative thinning algorithm described in [7] tp the
vessel segmentation result. This algorithm removesdogictels3) Graph ExtractionThe graph nodes are
extracted from the centerline image by finding the intersection points (pixels with more than two neighbors) and thes emdpoint
terminal points (pixels with just one neighbor). In order to find the Ibdtsveen nodes (vessel segments), all the intersection pqints
and their neighbors are removed from the centerline image and as result we get an image with separate components evhich ar
vessel segments.
4) Graph Modification: The extracted graph may inde 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|§®&) Ifak. 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 sha
the fad¢ that our method is able to classify the whole vascular tree and does not restrict the classification to particulaf re
interest, normally around the optic disc.The grapbed method with LDA outperforms the accuracy of the LDA classifier ug
intensity features,by which it shows the relevance of using structural information for A/V classification. Further reggdancteds
using the graph that represents the vessel tree and the A/V classification method for AVR calculation, as well asgidemeifyi
vascular signs, such as vascular bifurcation angles, branching patterns, andsaetafeatures, which can have significant impa

on the early detection and followup of diseases, namely diabetes, hypertension, and cardiovascular diseases.
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Abstractd Efficiency and Effectiveness of industrial work mostly depend on Labour work, manufactimigfixed cost and

variable cost. The main aim of this paper is to decrease Labour work as well as cost. So high efficiency can be olatdinedeyrh
aspects of this paper are:

1) Automated System: In industry the labour work required for segniegtobject of different shapes (such as triangular, squdre,
round etc.) one by one which are moving on conveyer belt. So it increases labour cost and work time. So, the goaleofishie pap
design a system which automatically sense shape of objesepatates 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 eac

shaped object is different. This paper is also deals prbduction of every shaped machine in just single machine and separgating
them after production. Thus this research is helpful for Industrial Economization.

Keywordss MATLAB, Image processing, Shape separation, Automated System

Introduction :- An Automaed inspection system is continuously conveyed in the manufacturing process. The systems meption

this paper offers computing of shapes, Image processing, analyzing image in MATLAB, software computing and determining tf
which shape of object it is. Sia, 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 sudjective n

Therefore, traditional visualuality inspection of shape performed by human inspectors has the energy to be replaced by spftwal

computation and making system totally reliable as well as flexible. These systems employ image processing techniqueg and

guantitatively analyze sizes, agpes, and the color and textural properties of products. Accurate automated shape separation a
segmentation can reduce human workloads and labor costs. Machine vision has been used to detect the part and takkthiee image
part which compares it witthe standard dimensions given to it through programming language The research work carried out in thi

paper is very helpful in Automatic Inspection, Process control and Robot Guidamdedustrial application. The system block
diagram and stepping aeti 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 carri

out through MATLAB image processing and the data obtaioedach 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 dtda |s giv

microcontroller from other input port.

3) Now Microcontoller compares data which stored in step 1 and step 2. if any comparison matches then object of that particu

shape will be separated by some pushing device(for ex. CD drive) on conveyer belt and segmentation takes place.

4) if comparison doesn't matthen pusher will not operate and hence belt continues to rotate. separation will not be carried out. th

control system will blow buzzer which will give indication to user that the shape of object is invalid. so, corruptedastdpe ¢
segmented. Thisigreat advantage that corrupted shape will not come in manufacturing process.
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DESCRIPTION: -

1) Image Processing for shape separation:

Fundamental steps in image processing:

1. Image acquisition: This is the first step of image processing.dmattiigital image is acquired
2. Image preprocessing: In the second step image is improved in a way that increases the chances for success ofdbssether p
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 interessahégatteeasic
for differentiatng 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:

0 Power supply block

O Micro controller Block

0 PC implementation Block

O Sensor

00 Motor driver Block (for conveyer belt mechanism)

0 Relay driver block

The image consists of different blocks which we prepared during research
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Shape Detecton

The shape detection algorithm performs checking/detection of some simple geometrical shapes for provided set of ppoiteqedge

of a blob). During the check the algorithms goes through the list of all provided points and checks how accurafi¢lintbey
assumed shape. During image processing, especially for blob analysis, it is often required to check some objects ghepdirand
on it might perform further processing for a particular object shape. For example, some applications magriipainges from all
the detected objects, or quadrilaterals, rectangles, etc.Aforge.net describes some basic techniques, which allowsaetctpigrs
shapes like circles, triangles and quadrilaterals (plus their subtypes, like rectangle, rhoangls, etc.).

The shape checking algorithm allows some deviation of points from the shape with given parameters. In a nutshell i dstpatmi

specified set of points may form a little bit distorted shape, which might still be recognized. Giedatinge of distortion can be
controlled by two properties (MiAcceptabléDistortion and Relativie Distortiori Limit), which allow higher distortion level for
bigger shapes and smaller amount of distortion for smaller shapes. In order to check spetoiffgubints, the algorithm calculate
mean distance between specified set of points and edge of the given shape. If the mean distance is equal to or lassithan max

Permitted distance, then a shape is recognized. For simple shape detection ,wkelatve tassistance fromAForge.net Framework

We have used simples hope Class under the framework during implementing the application. Simple shape class findsirtke b
of the objects and preserves these points within an array naméeuégh Durirg implementation we have invoked separate metha
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 pointatfisheatthjkated
from these corner points. As the expected dimension of the object is known and fixed for a batch, there is provisiaheto
expected length and width of the object as input values .We have kept provision that calculated valuenéactetBriorate +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 adisjptab
The deteioration percentage can be tuned to more or less if anybody wants.

Circular Shaped Objects

The idea of <circle detection algorithm is based o0nscefiter,
whi c h e g u aifadus.it may tappes thae drades may have some distortion of their shape, so some edge pixels may
or further to circlebébs center. The blob points haealgotitene

distortion is too big, than most probably the object has other than circle shape. Finding circular object is easier compareito
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rectangular object due to homogeneity of circular objects. The algorithm is able to process doughnut (one type of baked
image which is having common centre but different radius ( outer and inner circle). Thus it is able to calculate ths. thicknes
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CONCLUSION: -

In this paper, the shape separation is being developed. This systduaimageous for industrial economization. Different types
geometries can be used for image processing. This system is more advantageous for small scale industries. Differemidg{ses
or objects can be used as a work piece for separation
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Abstractd This paper presents a wavelet transform based technique for the detection of High impedance Faults in the distri

feeders. In this study electrical models for a high impedance fault on a povesn syetworks are developed and simulated using Mi

power. The analysis of resulted current signals, using Discrete Wavelet Transform (DWT) is done proving better perfamance
conventional relays for the detection of high impedance fault.

Keywordss High Impedance Faults, Wavelet Transfomdylti -resolution analysisjetail mefficient, daubachies wavelets, -Mi
power software, wavelet toolbox.

INTRODUCTION
Detection of High impedance Faults present still important and unsolved protection problem. HIFdribntidn feeders are

putior

th

abnormal electrical conditions that cannot be detected by conventional relays such as over current relays, impedance felays

because of low fault current due to the high impedance fault at the point of fault. These faultsaftemhen 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

neighboring objects come in contact with bare and energized conductors.

HIF can occur in two casei case one , a conductor breaks and fall to ground and fallen phase current decreases and p
relays cannot detect fault because because current is hot more than setting current of relays. In other case conthuetdr isinivt
touches a highmpedance material such as tree branches. In this case feeder current increases but it is not enough to
conventional protection relays. Therefore this type of fault is very difficult to detect[1].

The wavelet transform technique recently propoas a new tool for monitoring and protection of power systeshl2as received
considerable interest in field of power system signal processB8ig[fhe WT well suited to wide band signals that may not
periodic and may contain both sinusoidal and-simusoidal components. This is due to the ability of wavelets to focus on short
intervals for high frequency components and long time intervals for low frequency components.

fotect

detec

pe
time

In this paper the output currents for the various impedances during fauexteas the medium for fault detection. A three phase to

ground fault is considered. A Miower software is used to generate the three phase to ground fault current data for the
impedances. A wavelet analysis using daubechies wavelet is thardapiplcurrents. The coefficients of the detailed scales
examined to determine the high impedance fault.

This paper is organized as fallows. Section 2 presents wavelet transform and multi resolution analysis. Section 3rdedkslingth
of HIF in Mi-power used for generation of fault currents for various impedances. The implementation of wavelet analysis
signals generated from the simulations is carried out. Section 4 conclusion is made.

WAVELET TRANSFORM AND MULTI RESOLUTION  ANALYSIS
The waveet transform is a recently developed mathematical tool that provides amiform division of data or signal, into different

frequency components, and then studies each component with a resolution matched to itsl6¢alei§loften used in the amyais
of transient signals because of its ability to extract both time and frequency information simultaneously, from suchirsegn
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 ré¢
problems, since these problems persist regardless of the transform employed. MRA analyses the signal at different frittue
different resolutions. It does not resolve every spectral component of the signal equally. It is designed to produce gEsudutiion
and poor frequency resolution at high frequencies and vice versa. The rationale behind this is that the sigmeabntiaintered 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, delbglfli&d DWT uses
filters of different cutoff frequencies to analyze the signal at different scales. The signal is passed through a series of high pa
to analyze the high frequencies, and it is equally passed through a series of low pass éikansine the low frequencies. Filtering
signal is synonymous with the mathematical operation of convolution of the signal with the impulse of the filter as prese
equation (1).
o
x[nl = hln] = ) x[k] + hln— k] 6))

k=—na

where x[n] is a discrete time function, n is an integer and B[ifjeé low pass filter impulse. Really the most important part of ma
signals is the low frequency content. It is what gives the its identity. The high frequency content, on the other hangacsly
flavor. This is what brings into wavelet analysigproximations and details Approximationsare the higkscale, low frequency
components of the signal, whitketailsare the lowscale, high frequency components. Approximations (also knowheascaling
coefficienty are computed by taking the inner protuof the function f(t), the signal, with the scaling bdgi&, achieved with
equation (2).

A_i',i'f == f{t]- m-lk(t] == [ f(t]. ﬂ'lk{t]dt {2]
Dyse =< fO 4 ® >= [ 7Oy a)

This is obtained by passing the original signal through a low pass filter détidéls (also known aghe wavelet coefficient} are
obtained by passing thegnal through a high pass filter. This operation is computed mathematically by taking the inner prod
the function f(t) with the wavelet basis as in equation (3).

Where the scale functidij,k(t) and the wavelet functiopj,k(t) are determined bthe particular

mother waveley a,b selected [3]. Unfortunately, performing the above operation on a real digital signal leads to twice the d
started with. Correcting this problem created by the filtering operations, the original signal rdastrbeampled Down samplinga
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 decomposiatjrite s
coarse approximation and detail information. DWT useasding functionandwavelet functionén achieving this. These two sets o
functions are associated with low pass and high pass filters, respectively. The original signal x[n] is first pasgedthalf band
high pass filter g[n] and a low pass filter h[n]. As said previously, after the filtering exercise, half of the sampldsevainhihated.
The signal can therefore be sub sampled by two. This constitutes one level of decompositionbenexpeessed, mathematically a
follows

D;[n] = Zx[ﬂ] + glZn — k] @)
k

Ajln] = ) xln] + h2n — i ©)
k

where Dj is the output from the higlass filter called Detail and Aj is the output from the HJoass filter called Approximation, at
resolution j, j =1, 2, é, J; k = 1 er vettor, after doWn sampling byetwoKThe sign

rsolut
ncies

ss filt
a
nted

ny

ICts O

ata ol

f

7]

alt h

decomposition process can be done iteratively with successive approximations being decomposed in turn, so that omekamal is

down into many loweresolution components. Fig. 1 [11] illustrates a iplétlevel decomposition procedure for a signal x[n].
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Crigimal Signal
=== _i ------- ------- i, ------------
HPF g[n] bi[n] LDF
B, Fi4to F2 Hz - <F/4 Hz
___________________ |, ]
KEY mpr | == Mel | ipe
@ =Down Sampling by 2 +
LPF= Low Pass Filter |
D, F/'S to F'4 Hz As =F§ Hz
HPF=High Pass Filter ~ ¥—— = | ___________ Lewiz
A=Approximation * 1
D =Detail N aa] o
D, F/l6 to F/'8 Hz Ag = F/16 Hz

Figl. Schematic Diagram of Multiesolution Analysis of DWT Decomposition

SYSTEM MODEL
A sample ten bus system considered for the study. The system consists of three generators, seven lnaesfohmeers and three

loads. System data is on 100MVA base and 60 Hz . this is Simulated for various impedances for the detection of HIFSsA
developed using Mpower software for the analysis.

mode

D

Fig2: HIF model of ten bus system developed uditigpower software

Case(i): Normal operating condition
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Fig 3(b): Current waveform during normal operating condition using Wavelet transform

In case (i) it can be observed that, dunmgmal operating condition there is no change in load current,

wavelet transform, there no variation of current.
Normal operating current= 3497.35A

Case (ii): Fault with Z=0 Ohm

hence when analyze
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Fig 5: Fault current waveform with Z=0 ohm

Case (iii): Fault with Z=10 Ohm

Transtean: Meabllity Mesdsy 0 e o A A v bibiey idn =R
L - \
Fig 6. Current waveform with Z=10 ohm
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Fig 7 : Current waveform with Z=10 ohm using Wavelet transform

Case(iv). Fault with Z=100 ohm
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Fig 8 Current wavedrm 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

Trmnsiont Stabilicy Stumdy

+ ' '
0.00 0.%50 100 150

......

'
OO S0

B e 4

q =

Figl1: Current waveform with Z=1k ohm with using Wavelet transform

When energized conductor bies or comes in contact with the roonducting foreign object High impedance fault occBecause

of this high impedance during fault, fault current is very low which cannot be easily detected by convention&élertzys. wavelet
transform is usedof detection of high impedance faulRiscrete 1BDWavelet with twestage decomposition of the signals obtaine
using db4 wavelet level 2 detail and approximation coefficients are pl&itech waveforms obtained from wavelet transform, small

variations n the current can be easily detected.
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Change incuarremnt forvarrouns fault IMmppecdance s
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20000
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=
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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 iloadas
current during faulhence it become difficult for the over current relays and other conventional relays to detect the presence
Current signals obtained from these simulations are analyzed using wavelet transform which are very useful n detestidnghf t
impedance faults.

The waveforms of voltage and current generated in the simulations carried out in and are transferred to discrete séwelet
toolbox of MATLAB to analyze the frequency characteristics of the signals. Performingtédge decomposition ahese 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 349735A 3541.12A
Z=1k ohm 3497.35A 3534.20A

Table 1. Increase in load current during fault for various impedances

CONCLUSION

e in
pf fau
he

tran

This paper presented a wavelet transform based technique for the detection of high impedance faults in power systelm thetwaork.
paper a 10 bus system is developed usingp®ier and faults are created for various impedances. Current waveforms are obtained a

output of computer simulation. The discrete wavelet transform is used for the analysis of these obtained currentswahigtorm

helps in detection of high impedance faults.
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Abstract: From the preechnology age explicating ethics has always attractedtdrian 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 rudynr@etaretation of online dictionary elucidates
ethics to be the body of moral principles or values governing of a particular culture or group reflecting dharma. Frtmthke bi
parents, the schools & the statute incorporate ethical standards toalVlnchividuals abide and draw line between the limits and
boundaries to adhere.

Post technology the basic human needs have seen a r
el ement to its defi nietri oanndasi nitne réonfeaodd , Tchleo tihnitnegr,n esth ehlats

adi
en

from banking to shopping, from education to projects and research. The paper accentuates the incompetency of thecparents, tea

and statute to incorporate online ethisédndards in children thereby escalating the chances of reckless use of the cyber

Internet savvy users are also in dilemma on analyzing what amounts to ethical on the World Wide Web. Parents, e

spac
ducat

administrators across the globe are struggtmexplore appropriate approaches to demonstrate and inculcate cyber ethics in the ne

generation.

Keywords: Cyberbullying, Cyberspace, Ethics, Social Networking Sites, Indian Penal Code 1860, Information Technology Act

INTRODUCTION

Preclude:

The development of information technology escalates oodles of issues like computer intrusion, security,
infringement, intellectual property legitimacy, defamation, cheating, fraud and impersonation and so on. The innatef fe
anonymity comfortshe perpetrator to behave unethical on internet with no egdresorship. In short the cyber ethics may be defin
as a responsible use of internet or responsibilities for information on internet. This paper is divided into two seaiopartvbiee
highlights on the careless & bold access of Social Networking Sites (SNS) by children and youth on internet the sec
illuminates the role of statute i.e. pitfall in the cyber governance of India to inculcateetiiErin the prestages.

Part |

Logicd interpretation of cyber ethics means principles or standards of human conduct thereby obeying laws appli
online behavior for a safe and healthy browsing. It may be addressed with different names like cyber citizenship cgsnatiqu
sheds lignt on what user does online when no one is watching. The moral behavior and true virtues that one follows offline in
world on daily basis when practiced online it defines cyber ethics. It is very essential for a user to understand whzHses #nd

consequences of accessing technology in haphazard manner.
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New generatiorthildren and teens who otherwise may think several times before committing an offence offline like pick

pocketing, robbing etc. d o n 6 boundaiéseand deing accoantakle td acybercrime due tb lack of ¢

cyber regulations. The availability of internet on cheap and handy devices round the clock supplemented with anonyledy i$ no

than 6égenie and the magi cfil theiaunlpnited fvishes atarclick of theemouse. Methndlogyecansinudus

to change rapid than a blink of eye as such it brings new dimensions to the responsibilities of parents, teachergiand Tegiala

the education system is reliant on interrat rojects, homework, research and filling of online forms is a part of routine wprk.

Children use a computer and internet at very early stage of education, maybe on their own, or through the educattesakistty

schools provide free access toeimtet in the libraries or on cell phones, as such practically what steps have been adapted tp coa

ethical use of technology in schools.
Bullying has been a concern in schools and colleges for ages but {tezlmelogy period saw innocent pdespeer larassment or

mischief within the control of the teacher but the post technology has marked a violent online behavior creating totalybfeoe

of concern, study and research coined as 0cy liakant enotioyal amdy .

when all this is done using technology it is cyberbullying the demon form of bullying. Cyberbullying can be briefly defin
Asending or posting harmful or cruel text ocresioma(gwisl |uasridn
The free access to Google and unmonitored profile creation on social networking sites has led children to use

recklessly. Playing mischief and posting remarks on peers profiles have become a customary obsesdi@m ianchijjouth. The soft

0]
ed a
’ g :
inter|

and light remarks advance to be heavy and harsh when children form hate groups and target a single victim with abuswamdessag

online comments. A person is judged on how many friends he or she has on SNSs or how manyolikese8is one receive on the

SNSs. In the bid to add and increase the friemant online children have accepted and added strangers to their profile. They d
hesitate to chat and give out all the personal information to such strangers escalating wkmgava 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 groupfeetttiiae
they may be secluded from the gr oup thdasd who thengelvas diavé heenja wictim
cyberbullying in their past.

The aftereffects of cyberbullying show psychological irreparable harm and may ruin the future of the victim, he ma
poor results in studies and inflict in low seteem, schddailure, anger, anxiety, depression, school avoidance, school violence,
suicide. The victim has no escape as the abusive content posted takes no time to reach multitudinous online audigheechsid/in
with a fear, insult, defamation & drive suicide. A survey conducted by Patchin and Hinduja (2006) of under 18, highlighted val
forms of bullying including being ignored (60.4%), disrespected (50.0%), called names (29.9%), threatened (21.4%), pi
(19.8%), made fun of (19.3%) and havemgread rumors about them (18.8%). A study conducted by McAfee states that 52% of s
going children in India have an account on SNS wherein 50% have experienced cyberbullying, 92% children have done s
risky online, and 70% have posted their peed information online. The SNSs have set 13 years of age as criteria to open an a
but as per The Social Age Study by knowthenet.orgh®6 have an account on SNSs before the age of 10. The 13 years @
limitation is set according to the Childréd s Onl i ne Pri vacy Protection Act ( COP
from collecting personal information and protects against collecting and sharing information of children with third parties.

The Anttb ul | yi ng char i3 gafes that 69% gaung gpeople have Be@rlvictims of cyber bulymgnber
much higher than its previous reports, young children are likely to be bullied as twice on Facebook as on any othéwediad n€
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site! A survey report of NSPCC states 93%users in 2013 were between the agd$5ears, 82% were of B years, 96% were-8
11 years and 99% were 15 years old.

Creating of fake profile by children under 13 is an offence as per the COPPA. As per the Indian Act 18 years is consi
the ageof majority, with innumerous clan of children opening an account below 18 years of age is against the Indian Majoréy 4
Indian contract Act, and also the Information Technology Act thereby coming into the gamut of cybercrime, accountingadepu
offences. A Public Interest Litigation (PIL) was filed by the former Bhartiya Janata Party ideologue K.N.Govindachargarinaon
an incident where several mi nors involved in 6sex arcdurts
through a division of bench directed Facebook and other SNSs to put a disclaimer in bold letter stating children betewfl&gges
cannot open an account on it. Senior advocate appearing for the Facebook assured that Facebook will uploagtrafalisitia
same. YESAIl is assuredall are directed bt WHERE IS THE MECHANISM TO VERIFY THE AGE OF THE USERfactical
bureaucracies and their norms are necessary for implementation of the law without which law remains inadequate antherip
synergy between the normative order of law and the normative order of bureaucratic norms is mandatory on global ptthem f

safety.

Part Il
The European Unidhhas taken outstanding initiative and is the only international Council that hasdfra
guidelines for cyber ethics i.e. protect onlifieedom, security and human rights, and aids to protect societies worldwide fron
risk of cybercrimes. The draft TWO of the EU Human Rights Guidelines on Freedom of Opinion & Expression OnlineliardrOff
its clause A(6) states that every signatory state member of the EU are committed to protect and ensure freedom of op
expression, within their boundaries and all over the world. India, United Kingdom (UK) & USA has ratified the treatiasarsl
global documents to administer cybercrimes in their local Legislations. The discussion of online offences related t@levalgser
directed to cyber child pornography, but thanks to the legislation of India for its initiative in bringing @hmttpaphy under statute.
Child Pornography has been addressed wisely in Information Technology Act 200QQ00DA as amended in 2008 wherein first tim
the Act has used and introduced the word children in Section 67B which read as:
67 B Punishment foryblishing or transmitting of material depicting children in sexually explicit act, etc. in electronic for
Whoever;
(a) publishes or transmits or causes to be published or transmitted material in any electronic form which depicts chidyeth ian
sexually explicit act or conduct or
(b) creates text or digital images, collects, seeks, browses, downloads, advertises, promotes, exchanges or distrilaliiesamate

electronic form depicting children in obscene or indecent or sexually explicit manner

! CYBERBULLYING STATISTICS: THE ANNUAL CYBERBULLYING SURVEY 2013

http://www.ditchthelabetrg/cyberbullyingstatistics/accessaih 18/3/2014.

% Statistics on online safety

http://www.nspcc.org.uk/Inform/resourcesforprofessils/onlinesafety/statistiemline-safety wda93975.htmaccessed on
18/3/2014.

% You are hereHlome» National» India, allies to combat cyb&ime India, allies to combat cybercrime Anirban Bhaumik, New

Delhi, May 16, 2012, DHNS:Websithttp://www.deccanherald.com/content/249937/iraliles-combatcybercrime.htm| 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 explicithact
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 o

This Section has addressed online child pornography and is welcome amendment to the ITAA 2008. The same
towards children canbarot i ced by the Government of I ndiads ratific
administration of conventional laws to boost the new landmark legislaBoatection of Children from Sexual Offences Act, 201
(POCSO). POCSO is thmutcome of the basic fundamentals enshrined in the UNCRC whence the appropriate national, bilate
multilateral measures to encourage protection of children from sexual offences and assaults is addressed. The Act iogisafio

bullying or cyberbuling and online offences related to children. In India the Information Technology Act and the Indian Pena

t h

conc
at
2
ral ar
ment
Codke

are the legislations under which cybercrimes are addressed. If the perpetrator is an adult then criminal and civilctavgs attra

punishmentind compensation to the victim child and aggrieved family members is the relief. But if the wrong doer and the targ
are children then along with the IT Act & IPC the Juvenile Justice (care and protection of children) Act, 2000 has tedbatmok
The Amendment of the Information Technology Act in 2008 has put efforts to combatctihes but if seen through the childrer
protection perspective it does not have much to offer other than Sec 67 B as discussed above. No other offences ieleted

have been addressed in the IT Act in spite of child cases been brought to notice before the amendments and onlineemis

played by children prior to 2008.

The following table shows the legislations in India that attract eghisres

Information  Technology| Section Indian Penal Code Section
Act-2008

Tampering with compute Sec. 66 Sending threatenin¢ Sec. 503
source documents messages by email

Punishment for sendin{ Sec. 66 A Sending defmatory| Sec. 499
offensive message messages by email

through  communicatior

service, etc.

Publishing obscen¢ Sec. 67 Forgery of electronic Sec.463
information records

Un-authorized access t| Sec. 70 Bogus websites, cybq Sec 420
protect system frauds

Breach of Confidentiality Sec. 72 Email spoding& Web | Sec 383
and Privacy Jacking

Publishing false digital Sec. 73 E-mail Abuse Sec. 500

signature certificates

The Information Technology Amendment Act has some eminent elements as follows:

1 Data privacy
1 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 chilatpography and cyber terrorism
Authorizing an Inspector to investigate cyber offences

=2 =4 =8 -8 -8 -9-9

Technology changes at a rapid pace, cybercrimes emerge with new ways to fraud and play with the law, unfortunately t
victimization of users is on rise. Undoebty the Information Technology Amended Act of 2008 is a masterpiece compared

he on

[0 its

antecedent the Information Technology Act 2000 but the Amendment has overlooked concrete tough measures for inculcating c)

ethics and creating awareness. The Amendnhesst focused more onroemmerce while other issues like defamation, priva
infringement and torts have been overlooked. India has no statute directly addressing the guarantee to privacy of anbimdi
ingredient of right to privacy as traditionallpmtained in the common law and in criminal law is recognized in courts which incl
defamation, harassment, nuances and breach of confidence. The Juvenile Justice (Care and Protection of Children) Aiii300
the publications of names and othertjgatars of children involved in the proceeding under the Act thereby managing to secu
privacy of the child in the trial. Article 21 of the Indian Constitution has a provision whichéebdlds per son shal |
life or personal libertye c e pt according t o ptheAreck is deemed © hawebwithingtdh aendit idsdia- the a
Ri ght t etheRghttosbe lefyaiorfeWhere the Supreme Court laid down that right to privacy is implicit in the right to life
liberty guaranteed to a citizen under Article 21 of the Constitution, which guarantees the citizen the right to safeguzadytioé p
own life, family, marriage and procreation, motherhood, childbearing and education among others. As such childeebamgntie
citizens of India are at risk of their privacy being infringed online and target to online bullying, with no special lassiagdthe
6invasion of online privacyé of children to mitigate the
Cyberbullying isa new area of concern bothering the parents, teachers and the society an initiative in the Act with prg
of awareness would go far long creating cyber ethics as technology has to be understood and learnt by ahdldetdike the
parents, teghers, educational institutes, N@overnment Organizations, Judicial officers, legal professional, litigant public and
society at large. Lack of teedavvy staff and knowledge of the adjudication process including the investigating agencies f
widens the issue. India needs to strengthen thethighcrime units and incident response teams, with more effective interagen
joint effort of publicprivate and international cooperation on local, national and international level will surely bahb the menace
of cyberbullying and strengthen a healthy online experience. An amendment in The Juvenile Justice (Care and Proteltien)of
Act 2000, to discipline and counsel the juvenile on cyber ethics and cyber in the reformative term reddezib&he child offender
may or may not have been booked for online offences, but maybe online or-tiflidet needs to have counselors to coach the

of cyber space as it is very likely that once released the child will havegheelé with an iternet from tomorrow.

Conclusion:
G gnorantia | egiisAsmpleruled ignorance of lavaexadises no one thereby not knowing the laws
limits on internet does not make a wrong doer skip liability of law merely on the basis of itsemesgof the content.
A mixed percentage of children and adult wuserb6s attee
washout the cyberbullying and other offences from the grass root level steps should be taken tantmplesnand regulations in
schools and institutions. Cyber ethics should form a compulsory part of the curriculum without which schools and calileigestsh

receive their grants and aids. The childish nature of child if molded in a proper diregimpér timethere are fair and full chancesg

* (Rajgopal v State of TN, 1994 (6) SCC 632)
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of a safe online future with moral cyber ethics. An emphasis on the role of the local educational institutes to draftapdligie
guidelines to create cyber ethic awareness for effective implementation ofetmafional human rights norms will surely prove to he
gainful. The Government also needs to set proficient curator organizations and not rules and regulations in scho@m®séhe n
Stringent preschool and school awareness, safety policies artelues will surely prove to be effective tools to establish and engure

a child friendly cyber space with healthy browsing experience.

REFERENCES:
1) ETHICS AND THE HISTORY OF INDIAN PHILOSOPHY, SEE
HTTP://BOOKS.GOOGLECO.IN/BOOKS/ABOUT/ETHICS_AND_THE_HISTORY_OF INDIAN_PHILOSO.HTML?D=X891_zZEGPHKC
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3) EU External Freedom of Express Policge F]EU External Freedom of Expression Policwikil eaks
4) Cyberbullying Amoig Adolescents: Implications for Empirical Researdturnal of adolescence health.

5) The edition of Commentary on Information Technology Act by Apar Gupfadition 2011
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Abstractd As the healthcare industry has evolved, technologyiges readily accessible health data that may facilitate peopl
deal with health concerns. Wearable sensors are commonly used for this purpose. Wearable systems are used for exefftise

e to
regim

health and rehabilitation are notably helpful. The bemeaitarable kind sensors have include quick response times, minimum sgmple

pretreatment and high turnout. Wearable sensory devices connected to smart phone apps are already a part of sports
Sportspersons use wearable systems like a pulse oyifaetioninvasive way to monitor O2 saturation), that helps them to optim

persc
ze

their performance. Normally wearable sensors and portable computing devices present the prospect to produce timely he

information of the patient to doctors as well as custsmer
By supplying real time health information, a sensor primarily based healtlindanmamation infrastructure that based on relatively
static based sparsely collected information can be used to maintain the patient medical records effectively.orhprejdated for

this method combines environmental and wearable sensors so as to monitor both the surrounding space of the patientiared the Ba

health status at the same time. This woul d Illbdthothe speciaisbcaripg] € h

for the subject and the patient themselves.

Keywordss : Healthcare, Wearable sensors, Environmental sensors, healthcare monitoring lsyatémstatus, and health concern

INTRODUCTION

The purpose of this paper is to desighealth care system that integrates both wearable sensors and environmental sensors, that off

a comprehensive diagnosis of the patientébés condition in

re

Common healthcare monitoring systems thus far involved the use obeleciensors for the sensing and monitoring of the varigus

physiological parameters of the human body. Even though these systems do offer the necessary data for the medical tpra
help the patient, it still might not be enough for the most effedieatment. Thus a more thorough information of the patien
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 Ramkumae® gtepbrique that

ctition
is

provides a nofinvasive approach to health care monitoring that allows the individual to keep record of their own health records, k

use of smart card.This methodology effectively reduces the time of the patients to be spent wlthépithés 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 Li m, El ai ne, Lawrence, Don Mar

ti

validation of a prototype of an environmental and health monitoring system based on a Wireless sensor Network (WSN).The solut

projected by their system combines environmental and medical sensors so as to observe both the surrounding spacet@hthe
also the patientds health status at the same t i me. labAratene
setting. The conclusion considers the implementation of future enhancements to the health observance netwatkchngineao
sensors and placement pursuit capabilities, and by group action alarm triggering algorithms and advanced security technique

Ming-Zher Po h, Kyunghee Ki m, Andr ewGoessling, Ni chol as Swet
wearable sensors suitable for comfortable and continuous cardiovascular assessment. Heartphones, a snug, even fasimon
for measuring the bilateral blood volume pulse (BVP) that fits within normal earbuds by adopting a smart phone as hepa
platform. Heartphones solely think about rely on earphones and a cellular phone, common pocket things, to supply meblseire
pulse and beab-beat changes in heart rate variability (HRV).
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Jayal aks hmi R, Mahal i ngam DIa aealthcar® aglugos that cambises &ndrdid niolilé &nd dF
techniques in a wireless sensor network to monitor the health condition of patients and provide a good range of etfactive h
services by using global network. With the help of GSM hulmady level can be accessed from anyplace. Apower embedded
wearable device measures the health parameters dynamically and is connected according to the concept of IPvSowomsr

wireless personal space network to the M2M node for wireless traiemifirough the internet or externatéRabled networks via
the M2M gateway.

VeyselAslantas, RifatKurban and tuba Caglikantar [9] created a Pocket pc basedstpportable, wireless health monitoring an
al arm system. Hu ma n 6 s teneperatwret ancb prilser ddta aregacquined dné& €2 )to, a personal digital as|
(PDA) using IEEE 802.15.1 Bluetooth. Although this approach appeared well rounded and convenient as it serves a pddab)
monitor electrocardiogram (ECG), temperatunel @ulse data, in the present day and age, there are several devices\thatedn
any extra device that needs carrying around.

RESEARH GAP
Several healthcare monitoring systems only look at the prospect of limited sensing capabilities and have talsemn rioto

consideration the necessity of including the environmental factors. The many systems involved in healthcare monitoring
pertain to using a closed space approach with uncomfortable sensors that many do not like to wear continucesslinvolvénh
carrying an extra communicating PDA in order to make it portable. Proper alerting mechanism has not been thoroughlyachple

BLOCK DIAGRAM

Transmitter:

Power Supply

Digital Heart HC-05 Wircles
Treless
beat sensor Bluetooth RF

AVR Transceiver Module

DHT11 Humidity Development
and Temperature Board (Mini)
Sensor ATMEGA

16/32
COMBUSTIBLE
GAS SMOKE
DECTOR

Figure 1: Block Diagram and Transmitter end of M2M (Machine to Machine) System

Rewiver:
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Smart Phone

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 Blpod

Heart Rate and Temperature are designed andaoggl to the microcontroller ATmegal6. This microcontroller having inbuilt AC
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. Sevesed jpiogadyson the
market, such as the Lifeshirt, developed by Vivometrics, the body monitoring system developed by BodyMedia andAhpléNiki
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 througk F
the heart forces blood through the blood vessels in the, the amount of blood in the Finger changes with time. Headrhgat
designed to give digital output of heart beat when a finger is placed on it. It consists of a super bright red LEDdw®tddightThe

LED needs to be super bright as the maximum light must pass spread in finger and detected by detector. @énepuhgs a pulse

Pres
C

[©)

nger.
sens

of blood through the blood vessels, the finger becomes slightly more opaque and so less light reached the detectorhdith each

pulse the detector signal varies. This variation is converted to electrical pulse. This digital autpeitccanected to microcontroller

directly to measure the Beats per Minute (BPM) rate. This signal is amplified and triggered through an amplifier whish-BJtput

logic level signal. The output signal is also indicated by a LED which blinks on eachdagart

The proposed design has a significant advantage: introducing environmental sensors that collect context informatiorirwil
analysis of the medical data. When, e.g., a patient is doing sports, medical parameters like heart rate or O2esatertdidie

interpreted differently compared to the same person sleeping in bed. It is estimated that 70% of all ilinesses areepraverifal

suitable screening measurements were introduced, this could produce dramatic reductions in costs fos tradtmedtcation.

The environmental sensors mainly include temperature sensors, humidity sensors, and in case of emergency, an alamm s
smoke detectors. It happens to be very important that the inclusion of special circumstances sensors sikehditestors be
included so that the attending physician may communicate the appropriate course preventive diagnosis even when the
remotely stranded.

The processed signals from the respective medical sensors and the environmental sermorsesnteta ATmegal6 Microcontroller

monitoring system, that is to communicate the received results to the patient and physieiaeceived data is communicated

simple means of Bluetooth via UART serial communication. In the proposed system we use two RF Bluetooth that are Tral
and may act as either a transmitter or a receiver. We should note that communicatisibie pas/ when one Bluetooth acts as
transistor and the other as a receiver. Communication is not possible for a pair of transmitters or a pair of recereersivdde
information is sent to the respective Smart Phones via UART. The Smart Phopabaaf displaying, monitoring, recording an
sharing the received information, thus saving cost on display, and recording devices. This solution not only gives patie
freedom, but also provides early diagnosis of cardiac diseases with its alaropegties.

that process the received signal and displays on the development kit, but more importantly now proceeds to the nexhephtIse o)
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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, evetelfor
located patients. Only a few of these researches have taken into consideration of the envirtastattiat affect the human healt
state. Thus, this paper puts forth the necessity, method and various trends in using both medical and environmenkalrgearsor
taking advantage of the advanced technology available to the general public, & eaitiicare monitoring system that is capable
providing health parameters by wireless means to Smart Phones of both patient and physician, it is possible to provade i

diagnosis simply through the click of a button.

FUTURE SCOPE

re
h

of
mmec

In order to impément future improvements to the health monitoring network we can introduce new sensors such as cameras, E
sensors as well as location tracking capabilities. We can also plan to integrate alarm triggering algorithms and adwatyced sec
techniques in Weless Sensor Networks which would be essential in a health monitoring environment. Another aspect to consider
involving wearable sensors or wearable sensors that may well be cheaper and more diverse in utility which can lend @ hant

improving the aleady existing systems.
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Abstract- Development of novel mobile devices in the electronic world, built the need for developing display unit with apprg

priate

aspect ratio. Image of various size and resolution undergo several modifications to get displayed in varying displaig sige. T

modification which is image resizing leads to important detail or content of the image to be lost. Image retargetingadassiuer

contentaware image resizing become very challenging to achieve visually better image while resizing. In this paper, the various for

of Seam Carving (SC) which indeed referred as a dazzling image retargeting technique are discussed prexisedyaBa better
accomplishments on image retargeting, the seam carving that undergone huge changes for the past is emphasized upon
concise understanding of various models of contemporary seam carving technigues. This paper also pnificdes isigights into

to im

the seam carving technique by exploring its various methodologies and includes a comprehensive survey of the relativalydnew g

breaking seam carving models for comparing with the sifitdne-art seam carving models.

General Tems
Digital Image Processing, Computer graphics, Computer Vision, Pattern Recognition

Keywords
Image Resizing, Conte#fware, Image Retargeting, Seam Carving, Region of interest, Discrete wavelet transform, Spatial orie
tree.

1. Introduction

Freqent progress in novel display devices with discriminate aspect ratio and resolution is demanding the display of mu
contents. Some standards like HTML allow dynamic changes in text and page layouts but the images remain inflexibledin
cannotdistort to fit different layouts automatically. So versatility of the images on different display sizes is challengirgdiaplty
device varies in the display screen size, the content of the image is not displayed effectively by visually distoRiegidn of

ntatio

ltimec
size

Interest (ROI) which is referred to contain sofeges. 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. tHeyveverineffective
when used on conteatvare resizing of overall image.

When images from highesolution display are displayed in leesolution display it then leads to distortions of important contents
the displayed image. To avoid the loss mpbrtant image features a better method introduced to remove uninterested pixels

in
while

preserving the region of interest of the image. This leads to the development of image retargeting [1] techniques. The me

retargeting objectives are to preserve eahtpreserve structure and prevent artifacts. Image retargeting resizes the image to uti
full screen size of the display device without the quality and content decrease. Scaling and cropping are the stantardwanter,
image retargeting teciques. Scaling can be applied only uniformly to retain the image without the loss of any pixels but oblivi
the image content. Cropping orsampling can only remove pixels which lead to visual distortion and artifacts. This method dos
produce atisfactory results and introduces significant visual distortions. This situation emphasizes to induce novel operahgyes f
retargeting. Conventional methods for image resizing like scaling and cropping introduces distortions when the aspeogestio
can generate artifacts due to aliasing, and can make important objects unrecognizable due to the change in size. iesad
issues, techniques are taken into account the images content while resizing attempt to preserve important regianstaihiiey an

aesthetically pleasing image. Seam carving (SC) [2] is referred as cantar image resizing technique that results in better ima
quality by preserving the details.

2. Seam Carving

Seams which are considered as the 8 connected gfgtheels is inserted or removed iteratively to accomplish the target display s
This technique is robust for any kind of images and it provides satisfactory results by considering the contents of #uadin
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removes image distortion and visual atifs. Beyond traditional sampling theory, image resizing not only considers on geon
constraints but on image content as well. Content aware image retargeting, image feature enhancement, object insggiin

removal, object preservation, imagesizing like image shrinking and image enlarging are the main scope of applications of

carving technique.

2.1 Seam Carving Techniques
In this dissertation the seam carving which is one of the content aware images retargeting technique isgw essutesly.

Multi -view Image Seam CarvingMulti-view image [3] resized to display in a single liqgigstal display (LCD) unit using
the pixel intensity and the depth information. The combination of 2D image and depth map gives inter and intrawtgadebo
very precisely when used with L1 norm to generate the energy function that provides improved seam carving algorithm.
proved that the proposed SC would provide better result than the Vanilla SC which concentrated only on the pixel Ameéns
concluded that the idea can be extended to 3D wvielv video streams.

Balanced Seam CarvingA novel energy called as balanced energy map [4] is introduced by combining the merits of
map and saliency map. Edge map which is considered as engmvenap spreads energy more smoothly and proved to be rof
Whereas, the saliency map which is considered as a complement allocates visually prominent regions with higher enexgig a
pixel saliency values from the lel@vel features rather thahe intensity values. New insight in to forward energy is introduced by
connected energy measurement that accurately measures the vertical, horizontal and diagonal artifacts. Later they gse
programming and graph cut to carve out the seams. Hawienitations like more user interactions to reset the weight parametel
saliency map is required and the straight edges are distorted in the structure dominant image.

Multi -scale Seam CarvingAuthors, improved SC technique by providing generalrfiftank frame work [5]. Multiple scales
of image structures are enebled by designing novel filters that worked for variety of images irrespective of their thipes.

introduced guidance vectors in cumulative energy map that designate which pixels lm@esébected for driving the seam|

Experiments done by redefining backward energy seam carving filters and forward energy seam carving filters bank bgqgbas
level of image through the designed novel filters. It has been shown that the importanpéelf not only lies in the energy at &
particular scale but also in the number of scales as shown in Fig.1 and the coarser scales are preferred for resigingnéuitheat
various experiments and concluded that Roberts filters at 5 levels and famexgy filters at 3 to 4 levels produced desired resu
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 H
its 4 Levels of High Pass Coefficients.
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(@) (b)
Fig.2: (a) Original Image. (b) 30% \dth Reduction of the Original Image Usihg/vd Filter Bank and Scale Depth=4.

(c) Reverse Seam CarvingAuthors found that there is an affiliation between the two processes of seam insertion ang
deletion [6]. To and fro usage of these two processsslted in aliasing which means removing seam and inserting s
lead to artifacts and distortions as shown in Fig. 3 where the original image and the expanded image are slightly ¢
The authors proposed energy functional composed of two patetedomine the importance of the pixels. The first part is t
straight one that defines the unimportant pixels. The second part is the inverse one that defines the perceptibleaspad
insertion process. The forward energy is expanded using virtirdgsfor determining the cost for seam Insertion. And f
examining the similarities between two images, Soalariant feature transform (SIFT) based method is used. As
limitation the proposed system works better only for resizing the image in hsral. Any retargeting techniques othe
than the seam carving can be implemented using reverse idea.

(b)

(c)

(d)

Fig.3: Seam Removing and Inserting Process To and Fro. (a) Original Image. (b) Optimal Seams for Removal. (c)
Image. ¢l) Optimal Seams for Insertion. (e) Expanded Image.
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Improved Seam Carving: The authors addressed the retaining of both image content and image structure in the reduction ai

enlargement processes by using improved seam merging [7]. For image reductipelésvobtained by merging a 2 pixeidth
seam and for image enlargement a new pixel is inserted between the 2 pixels. A cumulative seam merging history is us
resizing process. The pixel importance is used to generate the importance endtgy @Erel context. Cartoon image of an origing
image is used to calculate the structure energies. To obtain excessive resizing and suppressive distortions the aluitenls
additional new energies in the interactive merging or inserting processeduieof the proposed system showed in Fig.4 for ima
reduction and for image enlargement.

(b) ()
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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 anchgtive image retargeting algorithm are
implemented in the compressed domain [8]. The features of the joint photographic experts group (JPEG) images are &gra
discrete cosine transform (DCT) coefficients for the saliency detection. The perforafasatency map is evaluated using receive
operating characteristic (ROC). The obtained saliency map is used to determine the visual significance map which i€ of
performance factors of image retargeting algorithm. The ropkrators such as blodased SC and image scaling are used as
another performance factor of the image retargeting algorithm in an adaptive manner for the JPEG images. Fig.5 shama th
image, saliency map and retargeted image of 75% reduced width. Adaptive semg cethod assumed to be out performed t
stateof-the-art saliency detection algorithm and the width of the retargeted image is reduced by 75% to 80% of the original in
preserving regions of interest (ROI).

(b) (©)
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 #8connected seams and proved to have bet]
computational performance and quality. To punish the temporal artifacts the video frames are processed dependenthd S
temporal enagy map generated for the current frame from which they determined spatial cost and temporal cost for each pi
cumulative cost of each pixel is determined by summing up the spatial and temporal cost in an adaptive search window
depends onhe video contents and temporal weight so as to reduce the computational time. Using dynamic programming t
with minimum cumulative cost is carved out to the desired video frame size.

Seam Carving Principle: The authors introduced a novel image cgdicheme that provided content based spatial scalab
[10] of the image. At the encoder side the original image undergoes discrete wavelet transform (DWT) with the resudfan
orientation tree (SOT) of ordered coefficients. Even at the encodettadlockbased seam used to generate the energy map w
directs the DWT coefficients scanning and encoding orders in a cdrgteetl manner. At the decoder side the side information
bit-streams of the DWT coefficients are decoded to obtain thtegeaware image in arbitrary display unit. Seam based SPI
scheme is used which differs from the conventional scanning and coding order in low frequelbagdsubhe side information which
constitutes SOTSs roots, ROI size, etc. are also encoded usiR§ @Rd then the bistreams are transmitted in a contantare
fashion. As the encoder was implemented in the cloud, the computational complexity became less in the mobile devices.
proposed novel codec resulted in a better compression techarguanismission.
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Video Seam Carving: Image SC is transformed into video SC by accomplishing both temporal and spatial coherence than ar

other methods for video retargeting [11]. Video seam carving method explained that the seam from the previossufedh®i

compute the key point in the current frame. The energy map of the current frame is adjusted to determine reward argigmsnish re

and then SC is applied on newly generated energy map.

Depth Seam Carving Authors proposed a new method by extegdine SC approach for single image to a pair of stefeo

images [12] to retain geometric consistency in the pair of image. In their approach they considered the disparity erergydesp,
and occluding pixels relationship visually in the image pair. rEsalted pair of the images are geometrically intact with 3D scene

had high percentage of similarity with the original image. However it has limitation on the amount of occluded and quigieiging

and on the quality of input disparity map.

3. Adknowledgments
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immense support and encouragement.

4.Conclusion

Many seam carving techniques are not mutually exclusive. A combie#itbd of various retargeting technique may result in a be
image since various attributes of image can affect the performance of any seam carving techniques. Many authors dis
mentioned in this paper as a survey is considered to be the dtbsids for image reizing by optimally selecting the seams that mg
result in undistorted image.
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Abstract- Composite material is one the most widaked material when strength to weight ratio is considered, this make it 1
ideal material in the Aerospace industries where strength to weight ratio is more important. These composite matet@mhiskse
many aircraft components like skins, ruddirselage and panels. Buckling behavior of laminated composite plates subject

nore
d
ed to

compressive loading is an important parameter in the preliminary design of aircraft components. This review represeat the sc

attempts made to understand the buckling bemasf composite plates by experimental and numerical methods and va
parameters which effects the buckling behavior.

Keyword: Composite material, aircraft, Woven glass/epoxy, aspect ratio, fiber orientation, Cutouts and buckling analys
Experimetial and FEA

INTRODUCTION

Composite materials have such an influence on our lives that many researches invested a great deal of time and edfftat fq
understanding of their behavior. Composite materials [1] have been used for a while in manyesdusth as: aerospace
automotive, marine and civil engineering applications one can say that composite materials usage is limited by the in
imagination.[2] One type of composite materials is cagslaminated plates with cutouts, where cutouts @troduced for

accessibility reasons or to just lighten the structure. These plates are more explore to buckle when subjected tompraasieeg
loads, therefore it is very important to under fully the various parameter which effect the budklirg Tehe buckling behavior of
plates has been studied by many researchers in structural mechanics for aircraft and other structural parts over ae€lent
Aluminium, Titanium plates are often used as the main components of aircraft structures $usélage, elevators, panels, skin
rudder etc. So to make optimum structural components material must possess best characteristics then other conveiaiongbm
composite materials are widely used for this purpose, like carbon fiber reinfoobeder (CFRP), Glass fiber reinforced polyme

(GFRP), Aramide fiber reinforced polymer (AFRP), etc. There are various cutouts, vents, holes and passage are profigdedtfor

purpose, to provide access for inspection, maintenance, or simply to redigte. Due to this cutouts in plate components leads
change in stress distribution within the member and variations in buckling characteristics of the plate element. Tloé thifec
shape, size, location and types of applied load on the perfornzamtdouckling behavior of such perforated plates have bg
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 glassnid; carbon which are synthetic fibers. The use of natural fibers is increasing
to its unique properties. They are easily available at less cost compared to synthetic fibers. Epoxies are best kniowrcieliethie
adhesion, chemical and heedsigance, mechanical properties, and outstanding electrical insulating properties. The che
resistance of epoxies is excellent against basic solutions. Epoxies are more expensive than polyesters, and curentjeesare
their extended range of pregties can make them the cost/performance choice for critical applications. This is a best cho
products where strength and toughness are paramount, as the material offers both outstanding flexural and tensile modulus.

The following are some of éhreview of journal papers based on study of buckling behavior of composite plates.

190 www.ijergs.org

ious

is wit

ra b

divid

ury.

o

ater

=

di

[S
zen

due

pmica

ce fo



http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730

| Ramu, et al,.[3] He has invested the buckling analysis of functionally graded material (FGM),by using classical pjatécthised
a FEM for modelling and buckling alysis of functionally graded material (FGM), by changing aspect ratio (a/b) of the (FGM) p
under biaxial and uniaxial compression the effective material properties are computed using the simple power law etheati

ates
on of

volume fraction of the plateonstituents. He found that the critical buckling load of the rectangular plate under uniaxial compressior

is greater than the biaxial Compression and the critical buckling load increases by increasing the thickness, he al3dHugdi MA

for accuracy of radgts.

Arun kumar R,[4] has investigated Buckling Analysis of Woven Glass epoxy Laminated Composite Plate, In this study,rtbe influe

of cutout shape, length/thickness ratio, and ply orientation and aspect ratio on the buckling of woven glass eyaigy omposite

plate is examined experimentally. From the present analytical and experimental study, the following conclusions canHe made.

found results, The buckling load decreases as the L/t (length to thickness) ratio of plate increases, Astthatiadpcreases, the
critical buckling load of the plate decreases. When the fiber angle increases, the buckling load decreases. The rdtacti
buckling load due to the presence of a cutout is found. It is noted that the presence of cutouhéotveckling 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 gflya @rthotropic carbon/epoxy symmetricallyniinated
rectangular composite plate under the square and rectangular cutouts and [0°/45°/45°/0°] fiber orientation and adpestiltati
showed that the magnitudes of the buckling loads decrease with increasing cutout positioned angle as wetl débcyatias for
plates with a rectangular cutout. The magnitudes of the buckling loads of a rectangular composite plate with squaray/reatauigu
decrease with increasing plate aspect rat is &/20,(1440, 4/50, aanch 18O is
investigated using ANSYS software. He concludes that the buckling factor are largely affected by aspect ratios, filtienaiehts
cutout shapes.

M Mohan Kumar, et al.,[6] He investigated the buckling behavior of wolassgpoxy by varying aspect ratio (a/b), fiber orientatign.

By using hand layup technique he fabricated the glass epoxy planes with thickness 3mm and 6mm with the circular, sq
rectangular cutouts. He used the FEA analysis using NASTRAN, and iaraflymickling behavior of aluminium plate and compare
the results those with composite plate and results shows that. The buckling load decreases as the a/t ratio incretses. ]
decrease of buckling load is not uniform with the rate of increaaé oditio. When the aspect ratio changed from 1.0 to 1.7. The
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 dimmtaishaivs
a substantial increase in skin initiated buckling if the fillet is taken account. Results shows that A 5 mm radius feindsetasa of
34% increase in local buckling load performance for a skin portion of breath to thickness ratioTdfel@6sociated overall buckling
load increases by 1.8%. The mass penalty for a 5 mm radius is 5.1%. To avoid local and overall buckling interactiorntean
measure of both buckling loads is very important and may have impact for designers. Thembresodial 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 (R
substrates under mechanical and thermeadlilogs has been investigated utilizing an optical microscope. Particularly, thermal cy
analysis on thin film/substrat®ystem under compression has been characterized to discuss the thermal fatigue pro
aluminum film on PMMA substrate This stydeveals that thermal cycling of films may cause horizontal cracks on
buckles of aluminum film. Thermal stresses Pplay 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 squphglarossated
plates with circular cutouts and three types opleme loading consided namely, uniaxial compression, biaxig
compression and shear loading. He found for relatively small size cutouts, a better performance was achieved if t
is kept close to the edge of the plate, however, for relatively large size cutouts, abbighigry load is achieved if the
cutout is kept in the middle of the plate. The best performance was achieved-B$][fiber orientation and the worst
was observed in the [0, 90] fiber orientation.

Murat Yazici [10] studied the influence of square-out upon the buckling stability of multilayered, steel woven fiteémforced
polypropylene thermoplastic matrix composite plates are studied by using numerical and experimental methods. The latefmha
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under uniform pressure are formed by stackingehcomposite layers bonded symmetrically. The FE and experimental result
presented for various fiber orientation angles and plate boundary conditions.

Buket Okutan Baba [11] studied the influence of boundary conditions on the buckling load foguksstatates. Boundary conditiong
consisting of clamped, pinned, and their combinations are considered. Numerical and experimental studies are cong
investigate the effect of boundary conditions, length/thickness ratio, and ply orientation omckliegblehaviour of Eglass/epoxy
composite plates under-piane compression load. Buckling analysis of the laminated composites is performed by using finite e
analysis software ANSYS. Tests have been carried out on laminated composites with @irdidamicircular cubuts 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 imglesi@nuser subroutine in &

finite element code (ABAQUS) in order to model the flimear material behavior and to capture the complete compressive resp
of woven composite plates made of glapexy material. Tsatill failure theory has been emplayen 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-ivwalétgtarbon
nanotubes (SWCNTSs) is carriedit using an analytical approach as well as the finite element method. The critical buckling loa
the symmetrical layup are determined for different support edges, TheTkltaka method is employed to calculate the effecti
elastic modulus of compites having aligned oriented straight nanotubes. The results show that the critical buckling load o
from FEM is in good agreement with those obtained by the analytical solution. For all of the boundary conditions cotiside
aspect ratio of eb/= 2 and the orientation angle of 4%ield the highest critical buckling load.

S.j. guo[14] has investigated the effect of reinforcements around the cutout stress concentration and buckling behboivepbxga

under in plane compressive loading. He made a four sampieinforcementcutout, single composite ring reinforcement, doub
composite ring and double steel ring. All are performed in plane compressive loads and experimental results are conipialed
analysis and results shows that the, reinforcement type 1 is mostveffictimetallic shear planes and sample 2 & 3 shows the

small and medium sized cutouts metallic panels more effective then composite and sample 4 is best for composite shear pan
Results

Glass/epoxy composite plates, maximum buckling load for éiffeparameters.

Experiment Different parameters Buckling load Expt, (KN) ANSYS

(L/t) ratio 34% 334 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 thargareiss 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 anchéfiofes 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 compressioraieigtiean the biaxial Compression and the critical buckli
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 compdsitepla i s very | i mited,

understand the buckling behavior of hybrid composite plates which as a wide applications in aerospace, automobiléseeiigeats.
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Abstract-Multiple constant multiplication scheme is the most effective common sub expression sharing technique whicbris used f

implementing the transposed FIR filters. Ripple carry operation allows adder tree to minimize hardware cost, unfortletaitakrit
timing and gives low speed operation. To outperform this high speed adder is proposed and analyzed for realtiisigredee
applications. The resource minimization problem in the scheduling of adder tree operation based mixed integer prograR)ming
algorithm for more efficient multiple constant multiplication (MCM)based implementation of FIR filters are iderftiegroposed
adder tree consist of carry select adder to improve the speed of the fiBfjitesing Graph based algorithto choose the particular
partial product in the multiple constant multiplication block. Which reduces number of addersdhetialgg of adder tree for FIR
filter

Keywordss Adder tree optimization, multiple constant multiplication, MCM, Transposed finite impulse response filter, FIR

INTRODUCTION

(M

Digital signal processing has many advantages over analog signasgingceDigital signals are more robust than analog signals
with respect to temperature and process variations. The accuracy in digital representations can be controlled bettaghthehang

word length of the signal. Furthermore, DSP techniques caneethise and interference while amplifying the signal. In contra

both signal and noise are amplified in analog signal received, processed and manipulated, all virtually without erranaltile

St,

signal processing is indispensable for systems that reeg@xiremely 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 cracksessl other s

related material defects, many complex systems aambized digitally with high precision, high signal to noise ratio (SNR

),

repeatability, and flexibilityThe DSP systems can be realized using programmable processors or custom designed hardware circl
fabricated using very large scale integrated (VL8Bhnology. 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
throughput requirement and the data driven property.

real t

Thefinite-impulse response (FIR) filter has been and continues to be one of the fundamental processing elements in any digital s

processing (DSP) system. FIR filters are used in DSP applications that range from video and image processing to msiWwera
circuit, capable of operating at moderate frequencies. Parallel, or block, processing can be applied to digital FtRéfiltens
increase the effective throughput or reduce the power consumption of the originalFfiRefilters are digitalfilters with finite
impulse response. They are also knowm@srecursive digital filteras they do not have the feedback (a recursive part of a fi
even though recursive algorithms can be used for FIR filter realization. FIR filters can be desiggedifferent methods, but mo
of them are based on ideal filter approximatiBlR filter transfer function can be expressed as

Y@
~X® Z hnl.z™

The frequency response realized in the time domain is of more interest for FIR filter realization (both hardwarevare).sbifie
transfer function can be found via thdransform of a FIR filter frequency response. FIR filter output samples can be comy
using the following expression:
N-1
y(@) = > hlkl.xn - K]
n=>0
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Where

x[K] are FIR filter input samples;

h[k] are the coefficients ¢fIR filter frequency response; and
y[n] are FIR filter output samples.

FIR realized using two forms

a)Direct Form

b)Transposed Form

(LT

b P G0 — e Y(0)

(b)
1N
Mubtiple Constant Mukiphcations IMCM) Operatior
1 1 1
O
(c)

Figure 1.1 (a) Direct form (b) Transposed form (c) Transposed form with MCM block
In direct form delay units are @sent between the multipliers. But in transposed form delay units are between adders $o th:
multipliers can fed directlyThe main drawback of direct form is consumes more pose@transposed form is preferred due to ifs
higher performance and powerieiéncy.
MCM Concept
Efficient FIR filters use more number of multiplietdultipliers are used for the multiplication of filter coefficie®ut multiplier
occupies more area. Due to this FIR filmsumes large chip arddultiplier block of FIR filter performs multiplication of filter
input with the set of filter coefficients. This is known as Multiple Constant Multiplicgti®@M) i.e, multiplication of a variable by
set of constantExample: 29x,43xFor the multiplierless realization of constant ftiplications, 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 subt@aion,
arbitrary number of shifts. It is defined as follovr the multiplie-less realization of constant multiplications, the fundamental
operation is called Aperation. It is an operation with two integer inputs and one integer output that performs a single addition ©
subtraction, and an arbitrary number of shifts. It isrdafias follows
where
1)s € [0.1] is the sign, which determines if an addition or a subtraction operation is to be performed.
E2)i0,1.,2 = 0 zre the integers denoting left shifts of the operands.
3)r 2 0 s an integer indicating a right shiff the result.
B A ) = |20u + (1) 2027
Shifti Add Architecture
Mul tiple constant multiplicaAddnA(MEM)ectanrbe wbkhathzedclad
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There exist several techniques to implement this-shlift architecture. While impienting occurs many problems.

PROPOSEDSYSTEM
Approximate GB Algorithm

In the solution of Exact CSE algorithm all possible implementations are found from its representation, hence it is obalth
minimum. The optimization of gate level area pesblin digitserial MCM design is an NPomplete problem due to the NP

completeness of the MCM problem. Exact CSE algorithm always generatéL ®0 problems which is difficult to handle by the

current 01 ILP solvers. Hence GB heuristic algorithms, whichvide a good solution using less computational resources are
necessary.

of="10{01 {1001y c="+{011)00({1001)0"
X -~
X l @ <l |
(/\:‘ ‘ °
\_’ ) ,\'._ -
\ <<
N T
4|
A
(— ‘ T—

R . — {R -
\ ‘ .)_

Figure 1.2 Adder tree of the FIR Filter

1

e gl

In MINAS-DS algorithm designed for the MCM problem, few number of intermediate constants are found. All the targets an

intermediate conahts are synthesized using a single operation. While selecting an intermediate constants for the implemen

tation

not yet synthesized target constants we choose the one that can be synthesized using least hardware .This enableeus thenmplem

not-yet synthesized target constants in a smaller area with the available constants. After the set of target and intermedisit@reo
found, each constant is synthesized usinga@p@ration that yields the minimum area in the eégitial MCM design. UsuallEB is
based on MINASDS algorithm.

nstan

In MINAS-DS, the ready set R ={1}is formed initially. The target constants, which can be implemented using a single operation a

found and moved to the ready set using the Synthesize function. If unimplemented camstinis the target set, then an

intermediate constant is added to the ready set until there is no element in the target set. Th®BIN@®@ithm considers positive
and odd constants that are not included in the current ready and target sets. Téiesdscare implemented with the elements

current ready set using a single operation. The Compute Cost Function searchepeathtfon that computes the constant with the
elements of the current ready set. Then the cost of each operation under tserdibiarchitecture is determined and returns

of

minimum implementation cost among possible operations. Else it returns a 0 value, indicating that the constant cartmegibedsynt

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 currentaerget se

found using ComputeTCost function. Using this function the minimum-dégial implementation costs of the target consttrds
can be synthesized with the elements of the working ready set are determined. The cost of intermediate constant iswdleirmi
is equal to its minimum implementation cost plus the cost of theetosynthesized target constants. After the cafitevof each
possible intermediate constant is found the one with the minimum cost is added to the current ready set and its effectet t
target set are found using the Synthesize function.

When no elements are left in the target set , the SyimthédinArea function is applied on the final set to find the set of-a
operations that yields a solution with the optimal area. The sizeLldf.B problem is much smaller than theLOLP generated by the
exact CSE algorithm. Finding the minimum solutadrthis -1 ILP problem is much simpler because the possible implementation
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-deagial MCM operatiorwith optimal area at the gate leve
by considering the implementation costs of dggtial addition, subtraction, and shift operations was introduced. Since there ar
instances with which the exact greedy algorithm cannot cope, an approximatgdziBhal that finds the best partial products i
each iteration which yield the optimal gdével area in digiserial MCM design was proposed. The experimental results indicate
the complexity of digiserial MCM designs can be further reduced ushmg liighlevel optimization algorithms proposed in thi
project. It was shown that the realization of diggtial FIR filters under the shiftdds architecture yields significant area reducti
when compared to the filter designs whose multiplier blocksraplemented using digit serial constant multipliers.

REFERENCES:

[ 1] Yu Pan and Pramod Kumar Nevél ©ptimizai®e ofi Addef rebbefon tMeltiple Cdndfalbtk

MultiplicationsforEff ci ent FI R Filter | mpl ement at i dnRedularepapers, Yok Glme.2,d¢
2014.

[ 2] P. K. Me her-b aqnad Yi. mpPlaenme niit Mactmi o n -spekd ahd lapcokw eyrr  aypl ptleircsa
VLSI and §stemon-Chip (VLSI-SoC), 2011 IEEE/IFIP 19th Int. Conf., Oct. 2011, pp.i1A. [7]

[ 3] L. Aksoy, C. Lazzari, E. Cosstsarikhl FIl ®&r ¢$ t eansd Al gilo

tool , 0 | EEE &Scaelgtegratidre(VL$BIl) Syst.rvgl. 21, no. 3, pp.i4a8, Mar. 2013. [8]
[ 4] P. Prashanti, Dr . B. Rajendr aNai k, iDesi gn dntedationahgouraaimef
Engineering Trends and Technology (IJETTYolume 4 Issie 3 Sep 2013.

[5] Paulchamybalaiah and Dr.llaVenniiaA Pr of i ci ent Design of HybridSynchron

FPGAo, 1JCSI International Journal of Computer S®8lénce |

o]
[ 6] M. B. Gately, M. B. Y e a-cowystant enultiglica@ion withi imprdvadncgst mofieMand greegyl aipd
8

opti mal searches, 0 in ProiG91LEEE]MSEAS M, Mayi pO1Faupp, ab
MCMoO i ee e, may2012.

197 www.ijergs.org

e still
n
that

~

D

bn

ol
o

nt

u
S S

g .

I fi oo

nt a


http://www.ijergs.org/

International Journal of Engineering Research and General Scienc&olume 3, Issue 2, Part 2, MarchApril, 2015
ISSN 2091-2730
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Abstractd In this paper, we describe the Autonomous Mobile mesh network with security. In MANET nodes move from ong plac

to another place in free directions. The movement of the nodes may split the network and form more than one groupsen
communicatiorbetween two nodes will be disconnected. To maintain the communication between all nodes even they are in
groups Mesh Nodes are used. Mesh Nodes which have the capability of changing its nature igtouptesuter or Intragroup

router. Eventican act as a bridge router. To make the communication effectivdan@neeighbor information update is used to fin

this c
differe

d

the shortest path between any two nodes. Since nodes move from one place to another place intruder may join the giotipisTq avo
problem private key is assigned for all the nodes in the network and it is shared among the nodes. If any node want to communi
with the other node first private key mustéehanged. Only if private key matches nodes can communicate. If key does notsmatche

then the node ID will be registered in the Blacklist. If any node registered in the blacklist says the private key \weontiig node
will be removed from the network. In this way security can be provided to the network.

Keywordss adhocnetwork,quality of service, MANETAMMNET, location trackingnetwork security, group key management

INTRODUCTION

A wireless network is any type of computer network that uses wireless data connections for connecting network nodes.
networking is a method bwhich homes, telecommunications networks and enterprise installations avoid the costly proc
introducing cables into a building, or as a connection between various equipment locations. Wireless telecommunicatksaneet
generally implemented dradministered using radio communication. This implementation takes place at the physical level of t

model network structure. Examples of wireless networks include cell phone networks|dtél networks and terrestrial microwave

networks.

Wirelesstechnology has been one of the most transforming and empowering technologies in recent years. In particular, n
hoc networks (MANETS) are among the most popularly studied network communication technologies. In such an environn
communicationinfrastructure is required. A mobile ad hoc network (MANET) is a-ceiffiguring infrastructure less network of
mobile devices connected by wireless.

This paper proposes a mechanism that allows@®B8equipped nodes in the network to derive their appnakiéd locations
from a limited number of GR8quipped nodes In our method, all nodes periodically broadcast their estimated location, in ter
compressed particle filter distribution. N@&@PS nodes estimate the distance to their neighbors by measuwingceived signal
strength of incoming messages. A particle filter is then used to estimate the approximated location fequehee of distance
estimates.

Typically, routing protocols are classified according to the route discovery philosophyitiioreactive or proactive. Reactive
protocols are oemand. Routdiscovery mechanisms are initiated only when a packet is available for transmission, and no r

available. On the other hand, proactive protocols are-thiblen. Routes are pmmonputed 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 sont@m@pp
environments, sth as battlefield communications, disaster recovery etc., the wired network is not available ambprwitieless
networks provide the only feasible means for communication and information access. This kind of network is called Maiule
network (MANET). It is also expected to play an important role in civilian forums such as campus recreation, conferenc
electronic classrooms etc. A MANET can be seen as an autonomous system orhmpnwitieless extension to the Internet. As g
autonomous sysm, it has its own routing protocols and network management mechanisms. As-bomudtireless extension, it
should provide a flexible and seamless access to the Internet
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RELATED WORK

Mobile ad hoc networks (MANET) are constructedthefly as nodes mee in and out of the transmissi range of each other. A
major challenge in protocol design for MANETS is to provide mechanisms that deal with this dylo@miicgy change. Constant
topology change has an inverse effect on fundamental tasks such as smaegouting algorithms cannot simply rely on previous

knowledge of the networtopology. Furthermore, even after a route has been successfully established, it can still be disrupted at a

time due to the movement of the intermediate nodes. For thasrremost 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 networtcs in orde

cope with the topology change.

One great challenge in signing robust MANETS is to minimize network partitions. As autonomous mobile users move about in

a MANET, the network topology may change rapidly aneptedictably over time; angortions of the network may intermittently,
become partitioned. This conditi is undesirable, particularly for missioritical applications such as crisis management and

battlefield communications. We address this challenging problem in this paper by proposing a new class of robust mabile ad |

network called Autonomous Mobilslesh NetworkstAMMNET). The AMMNET has the following additionahdvantagesThe

mobility of the mesh clients is confined to the fixed area serviced by a standard wireless mesh network due to the m&ttonary

nodes. In contrast, an AMMNET is a wirelesegh network wittrautonomous mobile mesh noflgs
A Mobile mesh node - Mobile client

{b) Sometime later:
two groups

(a)Initial position: “eged —— SRR

asingle group ot I

i (c) Current position:
| three groups
Application terrain

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 ngw typ

of mesh networks, but suppsrlynamic topology adaptation, 2) sensor coveringtebbniques 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 anetwork graphG = (V,E) in which the number of locatieaware nodes (also callethchor nodes)|Vgps| - |V | the
objective of the location tracking algorithm is to find the locationsasfanchornodes{V } 1 { V.dmptlas}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 assumpligrias va

networks in which some location sensing devices, such as GPS receivers, are available at all nodes. However, in reality this| is ra

the case; although GPS receivers are increasatggper to produce and becoming more widely avai[@blehey are still relatively

expensive and powenungry, and it is too general to assume that they will be available to every node in ad hoc networks. For th

reason, different algorithms have been proposed to derive approximated locatidinsooles based on the relaxed assumptia t
direct locatio sensing deviceare availabléo somenodes.

ONE-HOP ROUTING

To make the communication effective Ginep neighbor information update is used to find the shortest path between any two

nodes. For communication between the nodes or batgemips initially the source enables tioaite 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 closethéns 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 (intermediaeids, distance) from intermediate hopkslys) anddestination.
Step 4:source finds shortest path by receieattnowledgement from destination.
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Step 5:Sends data through that path.
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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 networkedith
number of locatioraware nodes, our solution estimates theations of all other nodes by measuring the received signal stre
indication (RSSI) from neighbors. For each node, thenesed location is viewed asp@obabilistic distribution maintained by a
particlefilter. Unlike other location tracking methodsyr solution has low overhead because it is purely based on local broadcd
and does not require flooding of the location information over the entire nébdpriSimulation studies show thawven without
flooding, our solution can still generate goegtimates comparable to other existing methods, given that the network is well conn
and the percentage of anchors is not extremely low. In addition when connectiityasd the percentage of anchors is small, o
algorithm is still able to derivication information which is not the case with most of the other approaches.

(&) Particle distribution of node 0 (b} Particle distribution of node 1
when node 1 is not present when node 0 is not present

¢) Particle distribution of node 0 (d) Particle distribution of node 1
when node 1 1 present when node 0 is present.

Fig.4.Location distributions in simple ad hoc scenarios
Generally speaking, there are two categories of localization methods dependiigether sensory data are used. i@thods
that do not use sensory data are simpler but tend to perform poorly especially when anchor ratio is low or the fERvspaise.
The methods that do use sensory data generally perform better but tend to be significantly more complexoritangeinh the
latter case is also largely affected by the noise introduced to the sensory data which tends to aggregate rapidly deteséns
propagated through the network.
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Figure 4demonstrates how our method solves the localization problem impesscenario. Here, nodes 2, 3 and 4 are GPS
nodes, and node 0 and 1 are 1@RS nodes. Of the ndBPS nodes, node 0 may receive signals from nodes 1 and 4, and node [ may

receive signal from nodes 0, 2, and 3. The probability distribution of the eslifoatgion is represented by tparticlesin the graph.
In case (a), node 0 can only receive a signal from node 4. Thus, as the particle densities indicate, the probabilipndi$tnibde
06s | ocation is on a cir cdeé caanreaivensignals foochaodel 2 and 3 This| mpderl és prbh
located where circles around nodes 2 and 3 intersect. Intuitively, in order to localize itself a node needs to receivieftoratition

attdy)

from a minimum of three other nodds both c@e (a) and case (b), the location of nodes 0 and 1 cannot be derived because they ¢

not receive location information from three other nodes. In Figures 1(c) and (d), node 0 and 1 are able to communicatthéo €

ac

and exchange their probability diswiiions. Thus, their locations can be identified even though neither node receives location

information from all three GPS nodes directly.
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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 videoconferenties, aratting programsyames, and
gambling. Security plays an impontarole in these instances of group communication. Accordind3h fnember authentication
processes and key distribution take place at the beginning of a group communication. Thézgrtams to be less than 10014
However, the Group Key (GK) geraion 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 comnalaications

new member has no access teyiwus communicationd 8]. The group key agreement protocol focuses on the GK generation, w
consists of evaluating a function of modular exponentiations.

The idea of the proposed algorithm relies on the premise that the members in the distributeihgotigpnot have equal
computing power. The higher the level in the key generation tree needs to longer time to compute the key. The key niede

hich

<0,0

taking more computation times than any ot hembens ntheleygerematiop u t

tree.

ey 2 B ] My M; My M M,

Fig.8.Reordering of Members in the Key Generation Tree

To illustrate the reordering mechanism an eigieimber tree as shown in Fig. 2 is used. The leaf nodes represent mevhbers (

M2, M3, Ma, Ms, Me, M7, andMs). Thesibling nodes in the tree ar1, M2>, <Ms, M4>, <Ms, Me>, and<Mz, Ms>. Each member
generates a secret key and calculates a blind key. Also he/she measures the elapsed time for generating the keyschan
member starts to exchange their keys usligDiffie-Hellman key exchange. For exampié, and M2 exchange the public keKss,
o> (gr<3,0> mod p) andBKss, 1> (gk<3,1> mod p) to generate sufgroup keygks<s,o>k<3,1> modp. Other sibling nodes<Ms, M4>, <Ms, Me>,
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and<Mz, Ms>) exchange their bid keys as the same wdyandM:did. After completing the leaf level computation, the next level

the key tree is ready to be calculated. A Group Controller (GC) who is the last member to join the group determines vbleich
goes to the nextlevel it compari ng each nignmper 6s el apsed ti mes,
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oooc 0060
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Fig.9. Attacker node Fig.10. separate intruder nodevirork net

CONCLUSION
Generally, the corantional mobile adhoc network suffer from network partitioning, this problem was solved in the AMMNE

in
mem

ET.

It supports both intraouting and interouting. Here, the mobile mesh routers of an AMMNET track the users and dynamically adapt

the network topologwand perform routing. It simplforwards the date from source to destination via multiple hops. This infrastrug
provides full connectivity without need of high cost of network coverage.

This paper also describes a novel solution to the location tiapkoblem for mobile ad hoc networks. The estimated location
nodes is regarded as a probability distribution represented by a collection of sample points. The location informatierafronoits
is propagated through the network via local broadogsifrthe location estimates. When a node receives the location estimates

ture

for

from

neighbors, it updates its location distribution using the particle filtering me#mati security can be provided by assigning separate

key to all the nodes in the network, itnclae done by group key management.
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Abstractd Developing of Internet networks and iresing demand of retime applications, such as voice, video conferencing a
routing algorithms play important roles in the real network in recent years. Considering rate and type of the demaialing
choosing of the routing protocol can cause tast performance in function of a network. In modern communication networks, roy
protocols are used to determine the shortest path to the destination. Open Shortest Path First (OSPF), Enhanced Wwegrio
Routing Protocol (EIGRP) and Intermediatgstm to Intermediate System {IS) are the dominant interior routing protocols fg
such networks. This paper presents a simulation based analysis of these protocols. We used the combination of-ISIGH
OSPF&ISIS routing protocols on the same netwarlorder to reveal the advantage of one over the other as well as the robustn
each protocol combination and how this is measured. To carry out the network simulations, we used Optimized Networkgng
Tool (OPNET). The comparison analysis iséad on several parameters that determine the robustness of these protocols. The
protocol convergence time is one important parameter which determines the time needed by the routers to learn the geaf tg
the network whenever a change occurghe network. The routing protocol which converges faster is considered a better rg

protocol. Pointto-point link throughput, HTTP object response time, database response timarailddewnload response time are

other parameters we used to measiieerouting performance of the network.
Keywordss EIGRP, IGRP, 19S5, OSPF, RIP, OPNET.

l. INTRODUCTION

Internet Protocol (IP) is the most widely used network layer protocol for interconnecting computer networks. Intra ddimgin

protocols, also knen as Internet Gateway Protocols (IGP), organize routers within Autonomous Systems (ASs). Nowadays, tl
widely used intra domain routing protocols are Open Shortest Path First (OSPF), Enhanced Interior Gateway Routing

(EIGRP) and Intermediat®ystem to Intermediate System-{S).

This paperprovides detailed simulation analysis of the robustness of OSPFA8d EIGRP/ISS routing protocols. We analyze the
impacts of using OSPF and-IS together as compared to using OSPF alone-t8 Eloneon the same network topology. In the sam
manner, we analyze the impacts of using EIGRP ar® t®gether as compared to usingl&or EIGRP alone. The simulations ar
carried out by usinthe OPNETModeler simulator [B

II. PROBLEM DESCRIPTION

Interior networks mainly use the following three routing protocols: EIGRP, OSPF dBd [fie to its scalability, OSPF is used mo
often than EI®RP [1]. OSPF and IS are link state protocols. These protocols consume high bandwidth during network conver
Both protocols are relatively complicated to setup on the network but they are the preferred protocols for larger netvar kg¢her
hard, EIGRP has a faster convergence time than OSPF aig] itScan be used in different network layer protocols and it is relativ
easy to setup on the network. However, EIGRP is a CISCO proprietary protocol, which means that it can only be used o
products. In this paper we will look at the advantages of using OSPF antSI8n one network and EIGRP andI% on another
network. The comparison analysis of the routing protocols will be performed on OPNET.

[ll. ROUTING PROTOCOL OVERVIEW
In IP networks, the main workf a routing protocol is to carrgatapacketsandforwarded from one node to another. In a networ
routing can be dé&fed as transmitting dafeom a source to a destination by hopping-bone or multi hop. Routing protocolsculd
provide minimumtwo facilities: firstly selecting routes for different pairs of source/destination nodes and, successfully transn
data to a given destination. Routing protocols are used to describe how routers cotentor@aah othebuild routing tables, make
routing decisions and share information among neighbors. Routers are used to connect multiple networks and to provig
forwarding for different type®f networks. The main aim of routing protocols is to find the optinpath from a sorce to a
destination. A routing algorithm uses different metrics based on a single or on several properties of the path in tedami® tthe
best way to rezh a given network. Traditionabuting protocols used in interior gatewagtworks are categesas Distance Vector
Routing Protocolgnd Link State Routing Protocols

3.1 Distance Vector Routing
204 www.ijergs.org
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As the name indicates, distance vector routing protocol advertise routes as a vector of distance and direction. Hawmetis ¢
represented iretms of hop count metrics and direction is represented by the next hop router or exit interface. Distance Vector
(DVR) is based upon the Bellman Ford algorithm. In DVR, the paths are calculated using the Bellman Ford algorithm where
is built in which nodes takes position of the vertices and the links between the nodes takes position of the edges of the\graph
each node maintains a distance vector for each destination. The distance vector consists of destination 1D, next htgstan
distance. In this protocol, each node sends a distance vector to its neighbors periodically informing about the shsorkéstgegth
each node discovers routes from its neighboring nodes and then advertises the routes from its own side. Famirfloourathe
routes each node depends upon its neighbor which in turn depends on their neighboring nodes and so on. Distance V
periodically exchanged by the nodes and the time may vary¥fbta 90 seconds. For every network path, when a naeééves the
advertisement from its neighbors indicating the lovesstt, the receiving node adds this entry to its routing table aadvextises it
on its behalf to its neighbors.

Methods of Routing

Distance vector routing protocol is one kind of pomtothat uses the Bellman Ford algorithm to identify the best path. Diffe
Distance Vector (DV) routing protocols use different methods to calculate the best network path. However, the main $e@turg
algorithms is the same for all DV routing protds. To identify the best path to any link in a network, the direction and distance
calculated using various route metrics. EIGRP usedliffigsion updatealgorithm for selecting the cost for reaching a destinatia
Routing Information Protocol (RIPuses hope count for selecting the best path and IGRP uses information about dels
availability of bandwidth as information to determine the best path [6]. The main idea behind the DV routing protociblas dloder
keeps a list of known routes @ntable. During booting, the router initializes the routing table and every entry identifies the destir
in a table and assigns the distance to that network. This is measured in hops. In DV, routers do not have informatititeoptth
to the desination router. Instead, the router has knowledge of only the direction and the interface from where the packets
forwarded [5].

Properties of Distance Vector Routing
The properties of DV routing protocol include [1]
1 DV routing protocol advdise its routing table to all neighbors that are directly connected to it at a regular periodic inter
1 Each routing tables needs to be updated with new information whenever the routes fail or become unavailable.
1 DV routing protocols are simple andiefént in smaller networks and require little managemebd¥ routing is base on hop
counts vector.
I The algorithm of DV is iterative.
1 Ituses a fixed subnet masks length.
Advantages and Disadvantages of DV Routing
DV routing protocol suffers from thproblem of count to infinity and Bellman Ford algorithm has a problem of preventing rou
loops [4]. The advantages of DV routing protocols are:
1 Simple and efficient in smaller networks.
1 Easy to configure
1 Requires little management.
1 The main disadantages of DV routing protocols
1 Results in creating loops.
1 Have slow convergence.
1 Problems with scalability.
1 Lack of metrics variety.
1 Being impossible for hierarchical routing.
1  Bad performance for large networks.

3.2 Link State Routing

Link Stae Routing (LSR) protocols are also known as Shortest Path First (SPF) protocol where each router determines the
path to each network. In LSR, each router maintains a database which is known as link state database. This databateedg
topology of the AS. Exchange of routingformation among the nodes is done through the Link State Advertisements (LSA).
LSA of a node contains information of its neighbors and any change (failure or addition of link) in the link of the neifhbwde
is communicated in the AS through LSAs by flooding. When LSAs are received, nodes note the change and the routes azd re
accordingly and resend through LSAs to its neighbors. Therefore, all nodes have an identical database describing ttoé tiogol
networks. These databases contain information regarding the cost of each link in the network from which a routing tiakle is
This routing table describes the destinations a node can forward packets to indicating the cost and the sederfiqmttise paths
described in the routing table are used to f or waateltheadstlandt

path for each link. The cost of each link can also be represented as the weight or lengtin&fahdtis 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 linkcaat indge

of the network resources can be avoided. Hence, for a network operatangedhe routing the only way is to change the link cost,.

3.2.10SPF

Open Shortest Path first (OSPF) is a link state routing protocol that was initially developed in 1987 by Internet Engiaslering

Force (IETF) working group of OSPF [17]. In RFC 118%¢ OSPFv1 specification was published in 1989. The second versio

n of

OSPF was released in ®@nd published in RFC 2328he third version of OSPF was published in 1999 and mainly aimed to

support IPv6.

Characteristics of OSPF
Following characteristis 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 exhange 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 updldiesearewhen changes
occur.
Advantages and Drawbacks of OSPF
The advantages of OSPF are

I OSPF is not a proprietary protocol.

1 Fastand loop less convergence

1 Low bandwidth utilization

1  Precise metrics are supported and if needed multiple metridsecased.
1  Multiple paths are supported.
1
1
1

= =4 =8 -8 8 -2

External routes are represented separately.
No hop count limit.
Supports VLSM.
1 Supports larger networks.
Drawbacks of OSPF are
1 Complex to configure
1 Memory overhead.
1 Processing overhead is high when topologsnges occur.

3.2.2 Intermediate system to Intermediate system (I1SS) is a link state routig protocol introduced by ISCB]. To exchange
routing information, ISS routers calculate the cost for the route based on a single mett&.ré®ting protaol is very similar to

OSPF. ISIS is designed to provide intra domain routing or routing within an arel& t®twork includes end systems, intermediate

system, areas and domains. Inl$Snetwork, routers are intermediate systems organized into lamapgknown as areas. Severa
area are grouped together to form domains. User devices are End syst&nandSOSPF are link state routing protocols that can
used for larger networks. 45 uses Dijkstra algorithm to determine the shortest path aimksta link state database to route packe
between intermediate systems:I&usually use two level hierarchical routing in which a level 1 router can identify the topolog
the area including every router and host. However, a level 1 router carowtthka identity of routers outside their area. Level
routers of are similar to OSPF intra area routers since it has no connections outside.

Advantages and Drawbacks of ISS

Advantages
1 Fast convergence. For transmitting routing informatiod S stilizes a low number of packet types.
1 Support large areas of several intermediate systems without degradation of SPF performance.
1 It does not implement virtual links
1 Scalable. Backbone is not an area in$%ut instead is a collection of contiguous ABRs.
1 Simple to implement.

Drawbacks
1 Metrics are 6 bit wide ®3). Default metric is 10 if it is not manually specified.
1 Allareas in ISIS networks are stub areas which may result in suboptimal routing between areas.
1 Al ISs must have identical views ah area.
1 For node identification, NSAP addresses are needed in combination with Connectionless Network Protocol (CLNH

additional network layer protocol.
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3.2.2EIGRP

Enhanced Interior Gateway Routing Protocols (EIGRP) is a CISCO proprietarggiratad it is an enhancement of the interig
gateway routing protocol (IGRP). EIGRP was released in 1992 as a more scalable protocol for medium and large scalét metw
a widely used interior gateway routing protocol which uses Diffusion Updateitkigp(DUAL) for computation of routes. EIGRP ig
also known as hybrid protocol because it has the properties of a link state protocol for creating neighbor relatiordldpdistadce
vector routing protocol for advertisement of routes.

Advantages andDrawbacks 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 turnueds 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 padip. free
Drawbacks of EIGRP are

ltds a Cisco proprietary routing protocol
Routers from other vendors cannot utilize EIGRP.

=4 =4 =8 -8 -8 -8 _-8_-4_-9_-49

IV Simulation Tool Used
In our dissertation work we are using the Optimized Network Engineering Tool (OPNET v16.0) softwaraufatirsy selected

routing protocols. OPNET is a network simulator. It provides multiple solutions for managing networks and applicatietsalg. n

operation, planning, research and development (R&D), network engineering and performance management.

—>] Creating Models or Scenarios <« | Step 1t

|

Apply Statistics for Simulation | +—| Step2:

l

Simulation +—| Step 3:

l

View and Analyses Results +«— | Step 4:

Figure: 4.1 Flow chart of OPNET

OPNET 16.0 is designed for modeling communication devices, technologies, and protocols and to simulate the perfahesact
technologies. It allows the user to design and study the network communication devices, protocols, individual applidaisas
simulate the performance of routing protocol. It supports many wireless technologies and standards such as2 |[FEHEED
2002.15.1, IEEE 2002.16, IEEE 2002.20 and satellite networks. OPNET IT Guru Academic Edition is available for free
academic research and teaching community.

V. Simulation Scenarios
In our paper we used five different scenarios. Theeisarios are created based on the routing protocols presented. The ne
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 netwddgyops 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, EISRH
OSPF/ISIS and EIGRP/I1SS on each of them. So, on one of the duplicated scen@®BBF is configured as a routing protocol fd
the whole routers in the network. After configuring the routing protocol, we choose the statistics that will be viewetkesultthe
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These statistics are: OSPF Traffic received (Bit$43 TP object responsénte, 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 duphaated sc

with no routirg protocol and configure EIGRP on it. Then, we choose the statistics that will be viewed on the result; EIGRP
received (bits/s)EIGRP Convergence duration, HTTP object response tideail download response timand point to point
throughput.

5.3 ISIS Scenario

On this Scenario, KS is configured as routing protocol for the network topology. Then, we choose the statistics that will be
on the result: 1SS Traffic received (bits/s)S-1S Convergence activity, HTTP object response tiEamail download response time
Database response tinand point to point throughput.

5.4EIGRP/IS-IS Scenario

One of the main focuses of op@peris to analyze the network that is configured with EIGRP ariBIfuting protocols together and

Traffi

iewel

deducethe advantages of using both protocols together. This scenario is a little different from the others because two rocilsg prot

are configured on the network.
As shown in Figuresome part of the network uses EIGRP and the other part u$8s B8thprotocols use route redistribution for
exchanging route information to each other. Route redistribution is a feature that allows for the exchange of rout®infonoiadj
multiple protocols and multipleessions [B The characteristics of each routingpfocols is analyzed, while using bgbhotocols
together.
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Figure: 5.1EIGRP/IS-IS Scenario

The statistics chosen for this scenarici$STraffic receivel (bits/9, IS-IS Convergence activity , HTTP object response tiEeail
download response time, Database response, H8RP convergence activity, EIGRP traffic sent (bits/s) and point to pc
throughput (packet/s).

5.5 OSPF/ISIS Scenario

The othemain focus of oupaperis the combination OSPFAIS, which analyzes the implementation of OSPF antbl®gether on
the topology networkAs shown in Figuresome part of the network uses OSPF and the other part uks IS
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Figure: 5.2 OSPF/ISIS Topology
VI. Simulation Result and Analysis
As we mentioned earlier, we have five simulation scenarios: OSPF, EIGR8, BSPF/ISS and EGRP/ISIS. This helps us
compare one protocol with the other. So, we select a specific parameter and compare the results of all protocols ohasedgrap
the selected parameter. In all the scenarimsgger are setup to fail at 250 s arfiD3.

6.1 OSPF Traffic

Figure 6.1shows the OSPF traffic sent in bits per Sec. On the graph OSPF traffic is higher at the time of first converg
OSPF/ISIS protocol than in OSPF. Abe time wherrouter fails, there will be a network topology update; traeethe routers will
exchange route information with the whole networkaf, the second time, wheauter fails, it will update the network tables, s
there will be another route information exchange. At the second and third convergence, the OSRWHItkfitigher in OSPF than
OSPF/ISIS.

| OSPY. Traffic Sent [bitstsec)
e DI Trali Seed (b iaecd
oo -
0, O
=0, 000
0,000
30,000
- A
10,000
i \r—-——"—f\_
o I T I ' |
om =n Lom 1= = = -

Figure 6.1: OSPF Traffic.

6.2 EIGRP Traffic
Figure 6.2shows EIGRP traffic sennhibits/s. It is shown that during the time of convergence, the EIGRP traffic is much high

ence

er in

EIGRP network than of EIGRPAS network. In EIGRP/ISS network, the EIGRP route information will be lower because the

EIGRP traffic is exchanged within theténface that uses EIGRP protocol. The network that use EIGRP for the whole network
have more interfaces that use EIGRP, so there will be more EIGRP traffic than a network that use EIGRE® iantthéShetwork.
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Figure: 6.2 EIGRP Traffic.

6.3 EIGRP Convergence Time

Figure6.3 shows the convergence time of EIGRP in the network that uses EIGRP routing protocol aRdl&ISRouting protocol.
As it dis Figule thevaonvergence time of EIGRP in EIGRPIgSnetwork is relatively smaller than the network that uses o
EIGRP. EIGRP route information update will be advertised within the interface that use EIGRB pratocol, since the interfaces
enabled to use EIGRP are smaller in EIGRP8%han EIGRP, it will take a smaller time to update the topology table, routing t
and neighbor table. The first convergence time of EIGRPI$ 5.9s, whereas for EIGRR is around 0.025 s. The seub
convergence time, it is 0.0%for EIGRP, wheeas for EIGRP/ISS it is 0.027s. Thethird convergence time is 0.0&6for EIGRP,
whereas foEIGRP/ISIS it is around 0.003.

= EIGRP.Network Convergence Duration =13

. EIGRP
- FIGRP_ISIS

EIGRP Matsork Cony s genee Burstion
..1.000

0.87s
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o000 : -
| | | I | | |
om =m 10m 15m 20rm 25rm 30m

Figure: 6.3 EIGRP Convergence Time
6.4 1SS Convergence Time

As it is shown in Figure 6,4the elapsed time to converge the network ofSI®ietwork is slower than @F/ISIS network and

EIGRP/ISIS network. On the other hand, the network convergence time for EIGRPA8twork is faster than the other networks.

The first convergence time of I8 is 12s, whereas for EIGRPAE is aroud 0.9 s and for OSPFAK is 13 s. The second
convergence time of IS5 is 11 s, whereas for EIGRP/IS it is around 0.9 s and for OSPFHIS it is 6 s. The thirdonvergence time
of IS-IS is 11s, whereas for EIGRPAE is around 6 s and for OSPHISIis 7s.
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Figure 6.41S-1S Convergence Time

6.5 Database Query Response Time

Figure 6.5shows the database query response time in the second sc@hariLAN network is able to access the database from
server, so irthis scenario we show how the protocols affect the performance to access the database from the server. In the cq
of these protocols in database query response time, EIGRPABows a better response time than of the other protocols at the W
time. On the other hand, OSPFIS shows a slower response time than of all the other protocols. At the beginning, the respons
of OSPF, ISIS, OSPF/ISIS and EIGRP is almost silar but as time increases, OSPFIfSbecomes slower in response time. On tk
other hand EIGRP shows better performance than the other three protocols. OSP#Saprbi&cols show almost similar databas
response time in the whole time.
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Figure: 6.5 Database Query Response Time

6.6 Email Download Response Time

E-mail application is heavily used by the users in the LAN network, thealt access is done from the maihss in the network.

Figure 6.6shows Email download response time in s. The graph shows that the EIGEPfidtocol performs very well for the
whole simulation time. On the other hand, OSPHF8S$erforms bad compateo the other protocols. In the first 4 minutes;|$S

shows better #nail download response time than of EIGRP and OSPF. After 4 minutes OSPF, EIGRHSustid® almost similar
performance for Enail download response time.
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Figure: 6.6 E-mail Download Response Time

6.7 HTTP Object Response Time

Figure 6.7shows HTTP object response time in s. Heavy HTTP application is used by the users in the metwoekagoplication
service issupported by the server. The graph shows that EIGRB/Ehows a shortest object response time in the whole simula
time. For the first 3 minutes, OSPHIS has a better object response time than of OSRIS hd EIGRPBut as time increases,
OSPF/ISIS object response time increases, and instedfl li&come better than the other four protocols.

6.8Throughput

Figure: 6.8Throughput
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Figure 6.8shows point to point throughput between Herlskrona router and Linkouter measured in packets/siefgraph shows
OSPF/ISIS has high throughput in this link. On the other hantSSOSPF, EIGRP/I$S and EIGRP have a lower packet throughp
in this link. EIGRP/ISIS has areelatively better performance on point to point packet throughput than otltee three protocols.

VIl Conclusions and Future Work

The objective of thipaperwas to configure multiple routing protocols on a selected network topology and analyze the perfor
improvement of the network. We aimed to configure OSPF a#i8 I8gether in one network, then EIGRP andI&together in one
another network. After configuring the protocols we analyzed the network performance improvements as compared to the
that use OSPF alone, EIGRP alone ot3%lone. The OSPF traffic in thetwork using OSPF/IES is smaller than of network using
only OSPF. This indicates that the bandwidth utilization of OSPF is better and the link congestion probability is s@SRH/i8
IS network than that of network using only OSPF. The EIGRPidraffthe network using EIGRPAE is lower than of network
using only EIGRP. This indicates that the bandwidth utilization of EIGRP is better in the EIGBR&work than that of network
using only EIGRP. Convergence time of EIGRP in the network WEIGRRP/ISIS network is much faster than in the network usir
only EIGRP. Therefore the nodes in EIGRPIEnetwork learn the topology faster than the nodes in the EIGRP network.

IS-IS convergence time in EIGRPAS network is much faster than in-I1S network or OSPF/ISIS network. On the other hand3S
network shows lower convergence time than the EIGRESIBetwork or the OSPF/AB network. Then we conclude, EIGRPAIS
network learns all nodes in the whole network faster than-0% Igetwork orOSPF/ISIS network. And 1S9S network learns slower
than of the other two networks. Database response time is better in the network which uses HEs&dMldnation as compared ta
other networks using OSPF,-IS, EIGRP, OSPF/I$S. Network using OSPF/t{& combination shows slower database resporn
time. Therefore database access is much faster in EIGRPAStworks and very slow in OSPHIS network. The network using
EIGRP/ISIS shows faster HTTP object response timan&l download response timban of other networks using OSPF, EIGRH
IS-IS, OSPF/ISIS. On the other hand network using OSPH8Scombination shows slow response in both the cases. He
EIGRP/ISIS provides the end users access to the HTTP applications-madlsefaster than netwks using OSPF, EIGRP, 4S,
OSPF/ISIS. The overall throughput performance of all networks is similar at the beginning of the simulation. But after few m
network using OSPF/IES combination shows much better throughput performance than ofhall networks. In oupaper we
analyzed the performance of different routing protocols and have found EIGRESformed better than the other protocols. So,
a future work, we recommend any interested researcher to combine EIGRP-I&difing prdocols performs on MANET and

manc

netw

se

D

nce,

nutes

as

Hybrid networks and make one advanced routing protocol. This can be done by analyzing the source code of each protocol and m

a modification on the codes.
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Optimum Static Analysis of Retaining Wall with & without shelf /Shelve at

different level using finite Element analysis
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Abstractd Retaining wall with pressure relief shelves is one of the special types of retaining wall. High reinforced concrete retainir

walls may be used econaally by providing relief shelves on the back fill side of wall. Such walls may be termed as the retadining

wall with relief shelf. lateral earth pressure on wall and increasing overall stability of the structure. This resuésdnoamical

design becase less material goes into the wall as compared to massive structure of cantilever or even counterfort retaining we

without the shelves.

Keywords- Retaining Wall ,Retaining Wall with shelve,Stadd pro.V8i

INTRODUCTION

A retaining wall is a structureedigned to sustain the lateral pressure of earth behind it. It retains a steep faced slope of an earth m:

against rupture of slopes in cuts and fills and against sliding .dbenretained material exerts a push on structure and this teng

s to

overturn ad 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, teropoesry
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
predominant fore for analysis of retaining wall. Retaining walls are encountered and constructed in various fields of engineeri
as roads, harbors, dams, subways, railroads, tunnels, mines, and military fortifications.

A continuous investigation and study is goiog the various types of retaining walls for achieving optimum econo
developing speedy and easy construction processes, reducing section of wall components and ultimately to get the walhof
strength and durability. This is possible only by redgdhe earth pressure behind the wall. Various techniques have been deve
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. Ana

design has been carriedtdy considering the stated properties of cohesion less backfill and also height of backfill to be retair
cantilever retaining wall and cantilever retaining wall with relief shelf at center of height of retaining wall. The @eatitagnsions
for cantilever retaining wall are adopted based on prevailing thutels. The detail calculations for cantilever retaining wall a
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cantilever retaining wall with relief shelf at center of height of retaining wall are given and the calculated resuléehpresbnted.
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) =7m

Unit weight of soil ¢ ) =20 KN /n?
Angle of internal frictiori(®) =3¢
Coefficient of friction at base (0.5) =05

Bearing Capacity of soil (j =200 KN 7m
Unit weight of reinforced cement concrete =25KR/m

Grade of concrete: M 20 and grade of steel: Fe 415
Section of retaining wall:
Width of base slab (B) =3.8m (0.4 Hto 0.7 H)
Thickness of stem at top of retaining wallpfT =0.40 m
(200 mm minimum, preferably 400 mm)
Thickness of stem at intersecti =0.8 m (H/12 to H/B

of stem and base slabg[T

Thickness of base slab{JT =0.8 m (H/12 to H/10)
Height of stem (h) = H t =7.001 0.80=6.2m
Projection of baselab towards toe =1m

(0.20 B to 0.40 B)
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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 ¢ ) =20 KN/ n?
Angle of internal frictiori(®) =3¢
Coefficient of friction at base (b) =0.5
Bearing Capacity of soil {jj =200 KN / nf
Unit weight of reinforced cement concrete =25KN/nt

Grade of concrete: M 20 and grade of steel : Fe 415

Secion of retaining wall

Width of base slab (B) =3.8m (0.4Hto0.7H)

Thickness of stem at top of retaining walbT =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 slabgT

Thickness of base slab{JT = 0.8 m (H/12 to H/10)

Height of stem (h) = H t =7.001 0.80=6.2m

Projection of base slab towards toe (0.20 B to 0.40 B) =1m
Relief Shelf projection towards backfill (b) =2/2=1m
Thickness of relief shelf = Base slab thickness / 2 =0.80/2=04m

n o,
— 4

A%m II | i 2"
T | v"‘
|
. II | “
s Z2m B N
(a) (b)

(Unsafe against &ling ) ( Safe Against Sliding)

(Fig no.2a) (Fig no.2b)
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[| 1m b\ Pa=36.3kN/m
‘ { 171 04m | Y—
2m ‘ * \ Ki7hl =22 KMm
|
l
- Pt |
A 12 :’ : § A lm:\‘: 0 in :Y y—~—!'¢=1‘nlk\'m
e il — T % 18m > Eprhd = 2466 K0 m
ity TEST il , 11604 k¥ s
) 124 M2
Presaire 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 Nol) Comparison between retaining wall without and with shelf

S - el Retaining Wall with
No Deription
Wall without Shelf Shelf
01 Eccentricity from toe 0.47 0.0698
Pmax (Pressure intensity at Toe 191.173 kN/m 122.42 kN/M
02
28.30 kN/m 98.128 kN/m
Pmin (Pressure intensity at Heel
03
04 Active Earth Pressure 163.34 kN/m 64.34 KN/m
05 1 Factor of safety against sliding 1.27 (Unsafe) 3.25
06 Factor of safety against 2.56 4.63
overturning
07 Volume of concrete
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i) Base slab 3.04nt 3.04nm
i) Stem 3.72m 3.72m
iy shelft | T 0.4
Total volume 6 concrete
required 6.76 nf 7.16 1A
08 Area of reinforcement
a) Toe of base slab
i) Longitudinal steel
930.60 mm 879.08 mrh
i) Distribution steel
960 mnt
960 mnft
b) Heel of base slab
i) Longitudinal steel
1418.63mn"’ 720.66 mrh
ii) Distribution steel
960 mnf 960 mnf
c) Stem
i) Longitudinal steel
ii) Distribution steel
1736.20 mm2 1410 mm
720 mnf 720 mnt
d) Relief Shelf
i) Longitudinal steel
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i) Distribution steel | = - 622.34 mm
------ 480 mnt
Total area of r@iforcement
required 6725.43 mr 6752.08 mr

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 carn
reinforced concrete retaining wall without and with shelf is generated in Space structure (which is-dintbnséonal framed
structure with loads applied in any plane) and using four noded plate element. The model of the retaining wall withocltidbe!f
30 nodes and 14 plates and the wall with shelf includes 32 nodes and 15 plates. Node no. 1 to 6 on toe slab, nodeoncheeto
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 andesteml Rl&

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.Ratewdh

and plate no. for retaining wall without and with shelf.

T T
= L ¥

T

T

,§S;}=

5

r-d;k_"'
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:
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Node no. and plate no. for retaining wall

without shelf ( Fig no.4a)

PETTTT

1
(a5l
o

N

)
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E]

Mode Humber

&

a

29911999

Plate Mumber

Node no. and plate no. for retaining wall

with shelf ( Fig no.4b)

Analysis of retaining wall with shelf by changing the locations and width of shelf
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The analysis of retaining wall with shelf is performed by changing locations i.e. shelf is located at 0.2h, 0.4h, 0856,8h6fom
top where h is height of retaining wall and also by chaggiidth 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 0.25m 0.2h 0.4 h 0.5h 0.6 h 0.8h
Combination 2 0.50 m 0.2h 0.4h 0.5h 0.6h 0.8h
Combination 3 0.75m 0.2h 0.4h 0.5h 0.6h 0.8h
Combination 4 1.0m 0.2h 0.4 h 0.5h 0.6 h 0.8 h

Load on shelf
1

—>
@
[#5]

=
=
z 0.6 ——0.25m
:: 0.4 =—0.50m
-
) -0.75m
0.2
—1.0m
0
0 50 100 150
Load on shelf (kN
(kN) 5

Load on shelve ( Graph 1)

Graphl: 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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1 LY
\‘\
\‘\
0.75 - ) %
= \
- \ - shelf at 0.2 h
. . \
- 0.5 + : 2} = chelf at 0.4 h
= \ shelf at 0.5 h
7z \
0.25 3 shelfat 0.6 h
wsn shelf at 0.8 h
0
7 8 9 10 11 12 13 14 15 16
Displacement (mm)
Displacement of top node for shelve width :(Graph 2)
Table No3): Displacement of tojmode
. Shelf position (Displacement in mm)

Shelf width 0.2h 0.4h 0.5 h 0.6 h 0.8h
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

8.876 8.959 10.345 11.977 14.776
0.75m

11.156 7.773 9.038 10.651 13.792
1.0m

CONCLUSION

The retaining wall with relief shelf is proved to be advantageous over the cantilever and counterfort retaining waile Th
element analysis of-B model of retaining wall by using STAAPro is performed in this work. The software STAADO ca be
suitably applied for the structural analysis of such type of wall. The study of deflections, bending moment, suppos, retacton
various components of retaining wall can be easily performed by this software.

Following are the concluding remags .

e fin

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 eagth presst
less bending moments and less deflection.

2. The deflection of the stem is reduced by about 41.50% by providing shelf ath@ab tine 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. Thepattern 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 &
direction.

6. Displacement of shelf reduces as the width of shelf increases at a particular location.

7. Self weight of retaining wall with shelhcreases due to which stability force increases and retaining wall become more
stable.
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Abstractd Observation of damage after earthquakes has shown that torsional vibration of buildings Induced by lateral seisn]
ground motion may cause serious distress in a structure, sometimes leading to its collapse. Theeefdesigning a building for
lateral loads such as those generated by wind or earthquakes, a design engineer may have several alternativadslratsréld
transferred to the foundation via shear wall, braced frames or rigid frames, or other niEfleodissign system should be strong
enough to resist the seismic forces and light enough to keep the existing structural elements far from nbedirgrfiarcement.

Keywordss 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 Tireeveathbtrophic
consequences attending the few that have struck near centers of population have focused attention on the need to pateid
safety against this most awesome of nat ur e d s oragdidoncrets structlires
subjected to severe earthquakes in different areas of the world has demonstrated that it is possible to design sughost
successfully withstand earthquake of major intensity.
Early attempts to provide for earthquake resise in building were based on rather crude assumption about structural behavig
were handicapped by a lack of proper analytical tools as well as reliable earthquake records. Observations of the be
reinforced concrete structures subjectedatdual earthquake, analytical studies, and laboratory experiment by a numb
investigators over the last three decades or so have all contributed towards putting the subject of eantistgtakedesign on a firm
rational basis. Steel bracing is ghiy efficient and economical method of resisting horizontal forces in a frame structure. Bracin
been used to stabilize | aterally the majority of tmeasurea.q
Bracing is efficiet because the diagonals work in axial stress and therefore call for minimum member sizes in providing stiffn
strength against horizontal shear. A number of researchers have investigated various techniques such as infillinghgyalisl st
existing columns, encasing columns, and adding steel bracing to improve the strength and/or ductility of existing buldauisg A
system improves the seismic performance of the frame by increasing its lateral stiffness and capacity. Through thef laliti
bracing system, load could be transferred out of the frame and into the braces, bypassing the weak columns while freargdsing

BUILDING MODELING -
A 15- storied reinforced concrete building with shear wall, without shear wall and withetiffeypes of bracing in zone V has bee

considered for the illustration .The main emphasis in this chapter is on calculation of base shear, frequency, pendacantedis
for different story, and comparing this with shear wall and bracing for ditféréypes of cases as given below in figure.

Building description Analyze a 15storied RC building as shown in fig. The live load on all the floors is 2Kfmd soil below the
building is hard. The site lies in zone V. All the beams are of size 400 mB0and slabs are 150 mm thick. The sizes of columns
600 x 600 mm in all the story and the wall around is 150 mm thick. ( SP1982 ), Building is analysis on STAABRO using

response spectrum method .Using this software frequency, period hbasedisplacement is calculated.
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FIG.-2 BRACED PANEL (SHEAR WALL) AT CORNER

FIG.-3 BRACED PANEL (SHEAR WALL) AT MID BAY
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