











































































































((( RUJ ,(((;SORUH((( 6% ,((( 6SHFWURRUH 6LWHV 6XEVFULEH BXEVFULEBIUW &UHDW I3
& F $FFRXQ

% URZWHO\ 6 HW WL QUNAB , QAR RDXB L ,Q

QAW EDBL @,Q

$00 u

$' 9$18&(" 6($58&+

&RQIHUHQFHYV ,QWHUQDWLRQDO ¥%RQIHUHQFH

* DIQ P SIRYHP HOWRI BRZ HUS : % P RQRSR®! DOWIQQD XVIQJ ) 66 @\ HU

3XEOLVKHU &LWH FKLV 3")

6CQHKDBDUD 5D * XSW 6KISD. KDUKH ~ $ @b XWRW/

3DSHU )X0 0 $ AW

&LWDWLRQM[W.HZV

0DQDJIH &RKOMH
$GG WR &% OHDWWL

$EVWUDFW

'RFEXPHQW 6HFWLRQV

,QWURGXFWLRQ
$EVWURFWKLY BDISIHK JDLQ ORZHU 8:% FLUFXODU PRQRSROH DQWHQQD

» $QWHQQD *HRPHWUYP®G66 OD\HU UHIOHFWRU LV SODFH®LEHZORFZUWKH PLFURVWULS OLQH |
'"HVLIJEHRU\

,,, 6LPXODWLRQ 5HVXO\9UW&GGDWD
$QDO\VLV $SEVWUDFW

,Q WKLV SDISHK JDLQ ORZHU 8:% FLUFXODU PRQRSROH DQWHQQD X\KLHD J6
9 )DEULFDWLRQ DQRGop\HU UHIOHFWRU LV SODFHG EHORZ WKH PLFURWMMURR@RIROMH 6 FE UB B
OHDVXUHG SHVXOWM v JQHG RQ GXURLG DQG )5 VXEMWXPWELQHREHF\EKLHOLWK JDLQ YDU

6 &ROFOXVLRO *+] ZKLFK FRYHUV WKH ORZHU 87%HEDQ® ¥ REWWUQXR®XUH GLPHQVLRQV
PP 7KH IDEULFDWHG SURWRW VSHH PGWD M ® QB GL U MWH\OWMHGD JUHH ZLWK WKH

$XWKRUV

3XEOLVKHG LQWHUQDWLRQDO &RQIFHFHKQRO ROLHOVIFH QI LQHHULQJ ,&17(
JLIXUHV

'DWH RI &RQIHUHQBAXDU\ ,163(&FFHVVLRQ 1XPEHU
5HIHUHQFHYV

"DWHGGHG WR SQRUH-XQH 2, L&LT7(
&LWDWLRQV

6%1 ,QIRUPDWLRQ 3XEOLVKHU
-H\ZRUGV &RQIHUHQFH /RBUWLR@GLD
OHWULFV

ORUH /LKIHV
&RQWHQWYV

?
((( ZHEVLWHYV SODHHCHRRRN ISRP RRIER Y LRARWVLERPRRVYLRA \ R WY PP Ho—HTSHULE
\RX DJUHH WR\NMJQODFHB&%FQ@G@%@@&@EHﬁﬁb%?8§6LGWKRI *+] > |@SFREW &BVH

VXSSRUWV QXPHU DSSOLFDWLRQV LQ HOHFWURQLFV SUF




<  ((( $3 6

Authorized licensed use limited to: Terna Engineering College - Navi Mumbai. Downloaded on May 18,2023 at 10:23:05 UTC from IEEE Xplore. Restrictions apply.



Authorized licensed use limited to: Terna Engineering College - Navi Mumbai. Downloaded on May 18,2023 at 10:23:05 UTC from IEEE Xplore. Restrictions apply.



2017 2° IEEE International Conference On Recent Trends in Electronics Information & Communication Technology (RTEICT), May 19-@1i2017

Wideband Gap Coupled Microstrip Antenna
Using RIS And RIS Cavity Resonator

Pallavi Bhalekar, L.K.Ragha, Rajiv Gupta,
Electronics and Telecommunication Electronics and Telecommunication Electronics and Telecommunication
Engineering, Engineering, Engineering,

Terna Engineering College, India
pallavi.bhalekar9@gmail.com

Abstract?  this paper presents a wideband gap coupled
microstrip antenna. FR4 substrate is used to fabricate the micro
strip antenna (MSA) and placed 1.5 mm above ground plane
which improves the antenna efficiency and its bandwidth. An
array of square patches is fabricated on bottom side of FR4
substrate with inter element sgcing between them. RIS reduces
the coupling between the ground plane and MSA patch and
therefore increases the bandwidth of antenna. This MSA with
RIS is placed in RIS cavity resonator to increase the bandwidth
of the antenna. Parasitic patches are gap coupled to both
radiating edges of fed patch of MSA. Dielectric rods are used at
edges with air gap between superstrate layer and ground plane.
The VSWR is less than 2 is obtained over 4.704 - 6.512 GHz,
which covers bandwidth of 1.8 GHz also provides uniform gain
over bandwidth. The overall bandwidth contains 5.15-5.35 GHz
ISM, 5.725 - 5.875 GHz ISM band and 5.9-6.4 GHz C band. The
antenna provides VSWR less than 2 dB and greater than 75 %
efficiency of antenna.

Keywords—  Microstrip
Surfsce(RIS); High Gain;
resonators

antenna; Reactive Impedance
Wideband; Gap coupled; Cavity

.  INTRODUCTION
Low profile, less complexity and light weight microstrip
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an array of uniform patches with equal spacing forms two-
dimensional metal patches. Metatghes are square in size in
RIS structure. Ground plane and antenna structure have
coupling between them which is reduced by RIS structure.
Therefore, when RIS structure is designed in antenna which
improves the bandwidth, miniaturize the size and improves
radiation efficiency [10-12].

Compact size MSA with RIS for antenna gain
improvement and size redian is used. Circulation
polarization is also achieved has been reported [13]. Circular
polarized/dual band dual polarized operati®mbtained using
rectangular loop based meta-surface reported in [14].

Bandwidth of an antenna is\ahced using a RIS cavity in
microstrip patch antenna. Gnad plane and FSS layer forms
RIS cavity. Dielectric with single or multiple layers, form FSS
layer with or without metallic square patches. A dielectric
medium used between FSS laynd fed patch and between
ground plane and fed patch is air which improves bandwidth.
FSS layer for microstrip @nna is placed at heighR | /2
above ground plane. The overall antenna gain and bandwidth
have dependency on the reflection coefficient of partially
reflecting surface [15-17].

Superstrate layer with large inter-element spacing is used

antennas are widely used due to its applications in satellit® achieve high gain in microstrip array antenna [18].
communication, military purposes, GPS, mobile, wirelessyideband fabry-perot antenna for WLAN applications is
communication etc. MSA also has disadvantages like loweported [19].

gain,
impedance bandwidth because itsf resonant nature [1-3].

Therefore, many structures are proposed to progress t

bandwidth and gain of antenna.

low efficiency, narrow bandwidth. MSA has low

In this paper, a suspendgap coupled microstrip patch
tenna is designed as wellfabricated. Parasitic patches are
placed along both the radiating edges of fed patch with small
gap between them. RIS structure is used for the improvement

Various structures like stack layers, thick layers, squargh the bandwidth, gain and efficiency by fabricating on bottom

slot techniques, defected ground structure, resonator antennége of microstrip patch antenna. The coupling between
with parasitic patch element are capacitive coupled to eadjround plane and microstrip antenna is reduced by using
other are used improve the bandwidth [4-6]. The microstripnductive RIS structure in antenna. Microstrip antefiva
patch antenna where only singlatch is fed and other patches bandwidth is improved by using RIS cavity structure placed at
are parasitically coupled, then the coupling between theome height above gap coupled microstrip patch. Bandwidth
parasitic patch and resonatingtgh is achieved by introducing of an antenna is improved ngia FSS layer above microstrip
small gap between them. Either one or two parasitic patches ghtch antenna.

same or different dimensiomge placed along the fed patch to

improve the bandwidth of an antenna. . GEOMETRY OF ANTENNA AND DESIGN

Moderate Bandwidth and gain can be achieved by addition THEORY

of parasitic patch which increase size of the antenna [7-9]. Wgyo projected antenna design geometry is shown in the Fig.
can overcome on this by using RIS structure in the antenng,) ‘on top side of FR4 substrate, the gap coupled-MSA(GC-
RIS structure in antenna alselps to miniaturize antenna size MSA) is fabricated as shown in the Fig. 1(b), and placed at 1.5
and improves antenna bandwidth. ~Antenna structureg,m peight from ground plane. A RIS structure is shown in the
consisting RIS have been proposed in [10-13]. RIS structure ISig. 1(c), consisting of 11x@rray of metallic square patches

978-1-5090-3704-9/17/$31.00 © 2017 IEEE
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on other side of FR4 substrate with side length 4 mm having
inter-element gap of 1 mm is fabricated. Feed patch in antenna
is fed through a coaxial probe.3B 14.0 simulator is used to
simulate structures on both infinite and finite ground plane
[20]. The different Gap coupled MSA structure with and
without RIS layer is designed and simulated. Return loss, S
-9.5dB and VSWR, < 2dB is achieved over 5.26881623 GHz

by Suspended gap coupled MSA without RIS surface.

Therefore, impedance bandwidth of 1.3 GHz is achieved, RIS (d) 11x7 array of square patches
which provides gain of 8.85 dBi. Return 10s$;<5-9.5dB and Fig. 1. Geometry of antenna structure

VSWR, < 2dB is achieved over 4.964 6.383 GHz by

Suspended gap coupled MSA wiRIS surface. Therefore, .  SIMULATION RESULTS

impedance bandwidth of 1.4 GHz is achieved, which provides ] .
uniform gain of 8.65 dBi over this bandwidth. The dimensiondReturn loss (8) and impedance of gap coupled MSA with and
of MSA patch as well as radiating patches are miniaturised Byithout RIS surface is shown in Fig. 2, and gain over its
using RIS layer in antenna structure. Dimensions of MSAandwidth is shown in Fig. 3. RIS layer improved the
patch and radiating patches without RIS layer are 16.5 x 15Bandwidth of an antenna, since RIS narrow downs the
mm and 14 x 15.5 mm respectively. Dimensions of MSAcoupling existing between ground plane and FR4 substrate.
patch and radiating patches with RIS layer are 16.5 x15.1 mfgeturn loss (8) and impedance on infinite ground plane for
and 14 x 15.1 mm respectively. The gap between MSA patcd@C-MSA-Superstrate and GC-MSAO-RIS structures of gap
and radiating patches is 5 mm. The gap coupled MSAoupled microstrip antenna is shown in the Fig. 4. Gain vs
structure using RIS has lower gain but it provides unifornfrequency is shown in the Fig. 5.
gain over 4.79-5.955 GHz this frequency than the structure A the structure of MSA optimised on finite ground plane
without the use of RIS. provides return loss (8, VSWR and impedance of structures
Gap coupled microstrip antenna with the use of RIS idS shown in the Fig. 6. Radiation patterns for 5.2 GHz. 5.8
placed in RIS Cavity which include ground plane and a layef?Hz and 6.15 GHz on the finiground plane are shown in the
RI PP )5 VXSHUVWUDWH DyQ@®ors O IrigH cRaglior paiteyrs\grepsyetric in one plane and there
the ground plane. The structure is named as GC-MSAS variation in other plane singmrasitic patches are placed in
Superstrate. Now the array of 11x7 square patches with inteforizontal to the fed patch eficrostrip patch antenna and
element spacing of 1mm are fabricated on FR4 super§tratéhave front to back lobe ratio less than 20 dB. Antenna Gain
bottom side having thickness of 1.59 mm as shown in the Figariations for all structures are shown in the Fig. 8.
1 (d). This structure is named as GC-MSAO-RIS.

The structures are consideradd optimised for operating
on 4.704 - 6.512 GHz band. Impedance bandwidth and
antenna gain depend on superstrate 1§yér K Hdirdéqgibns
of radiating patches and the gap between the radiating patches
of microstrip antenna. Dimensions of fed patch of MSA are
also edited since reflections from FSS layer affect the
bandwidth of gap coupled MSA patch.

—>

—
P 4

A

(C)

(a) Geometry of proposed antenna

(b)

Fig. 2. (a)Return loss{8 and (b)Impedance variation of structures on the
infinite ground plane ( GC-MSA, GC-MSA-RIS)

(b) Gap coupled MSA
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Fig. 3. Antenna gain variation of structures on the infinite ground plane

( GC-MSA, GC-MSA-RIS) @
(@ (b)
(b) (©)
Fig. 4. (a)Return Ioss(S and (b) Impedance variation of structures on the Fig. 6. (a) Z $uEv o) and ) VSWR (C) Impedance variation of
infinite ground plane ( GC-MSA-Superstrate, GC-MSAO0-RIS) structures on the finite ground plane (  GC-MSA, GC-MSA-
RIS, GC-MSA-Superstrate, GC-MSAO0-RIS)
(i) GC-MSA
Fig. 5. Antenna gain variation of structures on the infinite ground plane (
GC-MSA-Superstrate, GC-MSAO0-RIS)
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(i) GC-MSA-RIS

(iii) GC-MSA-Superstrate

(iv) GC-MSAO0-RIS
(a) 5.2 GHz (b) 5.8 GHz

(iii) GC-MSA-Superstrate (iv) GC-MSAO-RIS
(c) 6.15 GHz

Fig. 7. Radiation patterns for MSA structures on finite ground ( E
E; DW 3andf E;DW 3 f

Fig. 8. Antenna gain variation for MSA for various configuration (  GC-
MSA, GC-MSA-RIS, GC-MSA-Superstrate, GC-
MSAO-RIS)

IV. EFFECT OF FINITE GROUND PLANE

Suspended gap coupled MSA antenna structure with and
without using RIS layer, also GC-MSA-Superstrate and GC-
MSAO-RIS are restructured oa finite ground plane. All
designs are optimized on a finite ground plane of length 80
mm and width 64mm. The air gap between ground plane and
the FR4 substrate is 1.5mm to obtain desired bandwidth. For
all structures, bandwidth, gain and efficiency obtained which
provides return loss, ;& -9.5dB and VSWR, < 2dB is
tabulated in TABLE I.

TABLE I. PARAMETERS OF GAP COUPLED MSA STRUCTURE ON FINITE
GROUND
,\SIO Structure BW C;""B'i” Efficiency(%)
(GHz)

1 GC-MSA 1.17 10.09 83
GC-MSA- 81

2 RIS 1.32 9.81

3 GC-MSA- 1.63 9.9 86
Superstrate
GC-MSAO- 83.5

4 RIS 1.80 9.91

V. FABRICATIED AND MEASURED RESULTS

A model structure of gap coupled MSA with RIS and RIS
cavity is fabricated and teste@ihe size of fed patch is 15.6
mm x 13.8 mm and size of bothe parasitic patches is 11.8
mm x 13.8 mm. The gap betweked patch and parasitic patch
is 5.5 mm are fabricated on FR4 layer of thickness 1.59 mm
placed above 1.5 mm height from 80 mm x 64 mm finite
ground plane. Dielectric rodseaused at edges with air gap
between superstrate layer and ground plane. The snapshot of
prototype gap coupled MSA with RIS cavity structure is
shown in the Fig. 9. Return loss{p is measured using
Network analyzer Agilent 9916A.

(a) Gap coupled MSA with RIS cavity structure

(b) Gap coupled MSA -Top view (c) RIS Structure -Top view

Fig. 9. Snapshot of prototype structure
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(8]

(9]

[10]
[11]
[12]
[13]
Fig. 10. Simulated Measured  and return loss¢9 of prototype
structure [14]

Comparison between simulated and measured results are
shown in the Fig. 10. Return loss observed is less than 9.5 4B
for both simulated and measured results. Observed satisfactory
results in simulation with respect to measured results. Correct

feed position and proper alignment of all layers will lead tgi6)
accurate results. Variation occuigsie to errors in fabricated

structure. [17]

CONCLUSION

Wideband gap coupled MSA using RIS and RIS cavit)lls]
resonator is designed. The badth of antenna is improved

by using RIS structure and RIS cavity resonator. Bandwidtht®]
using RIS and RIS cavity resonator is increased by 630 MHz
than gap coupled MSA. Bandwidth of 1.80 GHz, uniform gain2o]
of 9.91 dBi and VSWR < 2 dB is obtained over the bandwidth
of 4704 - 6.512 GHz. The antenna pattern has antenna
efficiency > 75 and front to lo& lobe ratio less than 20 dB.
The gap coupled MSA structures can be a good applicant for
wireless communication applications.
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Abstract— The conventional method of taking attendance is keeping the database of attendance. After creating the database
done manually by the teacher or the administrator which  of the students/ candidates, ifuires almost zero efforts from

requires considerable amount of time and efforts also involving ¢ ser side. Thus intrusive nature is absent in this system and
errors and proxy attendance. As the number of students are -
makes the system effective.

increasing day by day, it is a challenging task for universities or
colleges to monitor and maintain the record of the students.
Automated systems involving use of biometrics like fingerprint Il. LITERATURE SURVEY

and iris recognition are well developed in the recent years Usually in institutes, the number of students are significant
however, it is intrusive and costequired for deployment on large  and by using conventional method of taking attendance will
scale gets increased substantially. To overcome these issues,agd to considerable time consumption and amount of manual

biometric feature like facial recognition can be used which . L .
involves the phases such as imagacquisition, face detection, work gets increased significantly. The automated systems like

feature extraction, face classification, face recogniton and RIS [1], FINGERPRINT [2], RFID [3] provide better
eventually marking the attendance. The algorithms like Viola- percentage of accuracy butave some limitations like
Jones and HOG features along with SVM classifier are used to intrusive nature and time inefficient. First step in automatic
acquire the desired results. Various real time scenarios need to be fgce recognition is face detection. In 2001, Paul Viola and
Conslidere‘d fSUChdas gca””gl_i”“mi”atiorl" OCC'UZiO“S agd Eose: The Michael Jones proposed a real time object detection with very
roblem of redundancy in manual records and keepin C . : .
gttendance is solved by tyhis systenQuantitative analysis is ch))ng h'gh Image p_rocessmg rate [4].is capable O.f de_tectlng a
on the basis of PSNR values. variety of object classes and was greatly inspired by the
problem of face detection. €hlocal binary pattern (LBP)
Keywords— Histogram of Oriented Gradients(HOG); Support technique efficiently providethe image texture features. It
Vector Machine (SVM);Face Recognition; Peak Signal to Noise yses background subtraction for detection of moving objects.
Ratio (PSNR) In 1960, semi-automated system was implemented for
I.  INTRODUCTION recognition of a face by locat significant features on the

Checking the performance of students and maintaining th%hotographs using the primaryrpeneters such as eyes, ears,

. . o S n nd mouths. Different algorithms for f r nition
attendance is a tedious process for institute. Each institute h . erent algorithms for face recognitio

adopted their own method ofkiag attendance i.e. calling the gl% . available - which - are d!stlngmshable pased on. the
nam ¢ by passing th heets. Several ver Ieff|C|ency, accuracy and time consumption. Principal

autoﬁwsatig atteyndgnce s?/steris Seutt?/ isﬁ usg aere RFIEE)yIRIDIgpu €omponent Analysis (PCA) [5] algorithm uses the eigenfaces
FINGERPRINT etc. However, riing queue is essential in which are created by the convolution and major features of the

) . . .. faces of the database. Each face is allotted a definite weight
these cases thus requires mdiree and it is intrusive in

nature. Anv damage to REID card can make inappro riaand are used at the time obmparison with the help of
- ANy 9 . ) pprop tEuclidean distance. The Discr&@esine Transform (DCT) [6]
attendance. Apart from this deploying these systems on large

. . . expresses various data points in terms of a sum of cosine
scale is not cost efficient. In order to have a system both t|mfe . . . :
. . : . . Unctions at different fragencies. Fisherface method
and cost efficient with nohuman intervention, facial

recognition is the suitable lbion also face is people’s involving use of Linear discriminant analysis (LDA) [7] is

reliminary scheme of person identification. With the rapi danother variation to eigenfaces being less sensitive to variation
P e O Persc .‘ PI%h illumination [8] while matching techniques are based on the
development n -the fields .O.f 'mage processing such as pattecr;renmputation of a set of geomietl features from the picture
rec_o_gnltlon, faf:lal recognltlon an_d S|gna_1ture re_cognltlon .th%f a face. Computer vision [9] is the field that makes computer
eﬁ'c'e”‘?y of this sy§tem is keep increasing. This system is to, gain high level of understanding from digital images or
attemptmg to provide an a_u_tomated attendance_system_ th\%eos. It includes schemes of acquiring, processing
carries out the face recognmor_1 task through an '.mage/v'deacl)nalyzing and understanding digital images and extracts high
stream to record the attendanicelectures or sections and

dimensional data to produce symbolic information. Machine

97“$'E'19%265695’“f§ﬂfff1"?)§;%¢f‘b69&5f9'ﬂ‘§é’§ College - Navi Mumbai. Downloaded on May 18,2023 at 10:31:39 UTC from IEEE Xplore. Restrictions apply.
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learning [10] is another important area that evolved from the
study of pattern recognition and computational learning theory
in artificial intelligence. Computer vision and machine

learning together provides excellent tool in the process of
recognition. The overall configuration can be described by a
vector which representing the position and size of the main
facial features like eyes arelebrows, nose, mouth, and an

outline of face. In computer vision and machine learning
Support Vector Machine (SVM) is a supervised learning

model which classifies the data into group of binary categories
based on analysis of data, thus simplifying comparison of data.

M. PROPOSEMMETHODOLOGY

This is a paradigmatic scheme for real time face detection and Fig 2. All faces in the database
recognition. The system consists of a camera, installed in the

classroom capturing the video frames followed by the>-2 HOG Features . S .
detection of multiple faces. These faces are cropped arObject detection is accomplished using histogram of oriented

converted to grayscale causinguetion in the number of bits 9radients(HOG) [11] which is a feature descriptor widely used
to be processed. These faces are then compared with {in computer vision. It is based on counting the occurrences of
database faces and displays the result and marks tgradient orientation in localized portions of an image. This

attendance. method has similarity with edge orientation histogram, scale-
invariant feature transform descriptor, shape contexts.
3.1 Face Database Creation of Students However, overlapping local contrast normalization is used and

Pictures of all students are ¢aed in different angles with Ccomputed on a dense grid of uniformly spaced cells in order to
variety of gestures i.e. each student has 8 to 10 pictures ang/MProve accuracy. Implementation of the HOG descriptor
at different positions. TheRGB images are cropped and @90rithm [12]is as follows: -~~~

converted into grayscale and resized to 112*92 pixels in order 7+ The image must be divided into cells formed by

to reduce the computational time. Folder named ‘Database’ dividing image into small connected regions and
containing the subfolders, each subfolder contains multiple calculate histogram of gradient directions or
faces of single person and tberresponding name is given to orientation Of edge _Wlthln_ tht_e ceII._ _

the subfolder. Fig 1 shows all the faces of single person. Ya :sgﬁlee:r %riﬁg'e”t orientain discretize each cell into

¥% Each cell's pixel contributes weighted gradient to its
corresponding angular bin.

% Blocks which are spatial regions are formed by the
groups of adjacent cells. The grouping of cells into a
block is the basis for grouping and normalization of
histograms.

¥ Normalized group of histograms represents the block
histogram. The set of these block histograms
represents the descriptor.

Fig 3 shows the HOG feature of corresponding image.

Fig 1. Faces of single person

Fig 2 shows single face of each student present in database.
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Fig 3. HOG feature extraction better percentage of accuracy. Fig 4 & Fig 5 shows the
3.3 Face Detection and Eye Detection comparison of PSNR with others and corresponding PSNR
After installing the camera in the classroom, it captures thealues respectively.
frames containing the faces df students sitting in the class.
Viola-Jones algorithm [4] is applied on this frame, which
detects the faces in the framEo ensure that the detected
object is face, each detectetject is cropped and further
processed for eye detection anckyfes are detected they are
considered as faces else ajeacted. All the copped faces are
stored in the folder named as ‘Test’, which is used to compare
with the ‘Database’ folder. Feags of all the faces in the test
folder are extracted using HOG features.

3.4 SVM Classifier

The major process in object recognition using histogram of

oriented Gradient descriptors is to feed the descriptors into

some recognition system based on supervised learning. Thdrig 4. PSNR of each test face is calculated with all faces of
Support Vector Machine (SVM) assifier [13] is a binary database

classifier where optimal hyper plane is used as decision

function. The decisions can be made by SVM classifier

regarding the presence of an object such as human, once

trained on images containing some particular object.

3.5. Comparison / Recognition

Extracted binary features of é6t' faces are compared with
the extracted binary featured ‘Database’ faces, the face
having the maximum amount of correlation is recognized as
matched face and correspondingneaof the face is extracted
from the database using the classifier.

3.6. Attendance

After extracting the name dhe matched face corresponding

attendance is marked in the work sheet named as

attendance.mat. Fig 5. PSNR values of each test person with respect to all

others
3.7. Experimental Results
The PSNR [14] computes theegk signal-to-noise ratio, in \Y2 IMPLEMENTATION
decibels, between two images. This ratio is often used as a .
guality measurement between the original and a compresséldl'AUthentlcatlon
image. The higher the PSNR, the better the quality of thEnsures that only authenticatpérson is using the system.
compressed or reconstructed image. It is mathematicallyid 6 shows the log in windows for authentication.
expressed as,

Where, s is a maximum possible pixel value and MSE is mean
squared error and expressed as,

Where e(m, n) is the error diffence between the original and

the distorted images.

Peak signal to noise ratio afach face of Test folder is

calculated with respect to all the faces in the database in order

to check the mathematical correlation and these results are

compared with the results of reptzed faces in order to yield 4.2 User Menu

Figure 6. Log in window
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It contains list of menu items which can be accessed to havaces are recognized correctly. Fig 9 shows the result of
the complete view of the system. By clicking on Recognitiorrecognition while corresponding attendance is shown in Fig
& attendance system gets started. Fig 7 shows the usg®.

interface for various options.

Fig 9. Matching result

Fig 7. User interface
4.3. Face Detection
The captured frame is processed for detecting the faces of
multiple students and are used for testing purpose. Fig 8 shows
the detection of faces ofustents in the classroom.

Fig 10. Record of attendance

V. FUTURESCOPE

In order the frauds of ATM it is recommended to prepare the
database of all the ATM customers with the banks and
deployment of high resolutie@ camera and face recognition
software at all.

To avoid the duplicate voters, a database of all voters of all
constituencies is recommended to be prepared. Then at the
time of voting resolution caera and the face recognition
4.4. Face Recognition equipments at the voting site could help in identifications of

On carrying out the recognition process, feature comparisdff€ voters. In defense ministand all other important places
takes place with respect to the features stored in the databal¥¢ face recognition technology can be deployed for better

The query face is displayed along with corresponding matchedfCurty-
face and the name of matched face is identified and used for
marking the attendance. As per the experiment most of the

Fig 8. Face detection ugj/iola-Jones algorithm
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VL. CONCLUSION

The attendance management systestimates the attendance

of each student by continuous clicking of images for some
time period and finds the best localized image for processing.
The system allows the teachter check student’s attendance
automatically without any extraost and effort whereas the
proposed system needs vegfementary things such as;
camera, laptop or personal computer and local network. This
method is secure, reliable and easy to use. The overall system
is implemented in MATLAB.
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Abstract? Wireless sensor network (WSNs) contain many
sensor devices which send their data to the base station for
processing is called direct delivery. This cause to heavy traffic in
network so this decreases the lifetime of the network. Wireless
sensor networks have beemvidely applied in various industrial
applications, which involve collecting a massive amount of
heterogeneous sensory data. However, number of data gathering
strategies for WSNs cannot avoid the hotspot problem in local or
whole deployment area. network onnectivity affected by the
hotspot problem and decreases the network lifetime.WSN suffers
from many hurdles such as small memory, low computational
capability, and limited energy resources so, data gathering
technique is introduced to improve the lifetime of network.
Therefore to improve performance large number of protocols are
introduced. Previous researchers have used such types of the
cluster-based, the chairbased and the treebased to establish
their energy-efficient routing protocols. In this paper, we propose

Fig.1. Basic structure of WSN

The limited energy resmce, such as using non
rechargeable battery supplies to each sensor node, is one of the
most crucial challenges in WSNs. Many routing algorithms
an improved version namely a treecluster data gathering have_been de_veloplng for WSNs. Many hierarchical routing
technique which uses both cluster and tree based protocols. The &lgorithms which are proposed for only WSNs concéetra
simulation and comparison with other techniques shows that our Mainly on increasing the lifetime of the network by reducing
TCDGT can significantly balance the load of the whole netwdr; ~ theé energy consumption. Data gathering would be more
reduce the energy consumption, alleviate the hotspot problem €fficient with homogenous sensor networks. Data aggregation
and prolong the network lifetime. is the process of collecting the data from all different sensors
and transmigd to the base station In this case, data

Keywords? WSNSs, sensor data collection, Energy Efficient, aggregation is accomplished by collecting and aggregating

data gathering, Clustering, Cluster Head Selection data from a set of sensor nodes. The data which is collected
that combined into a single data packet to be sent to the sink
. INTRODUCTION node. Certainly, this try to mimize the number of

A wireless Sensor Networks (W must have of different {ransmissions by eliminating data redundancy and thus reduce
sensor enable nodes which are distributed in an environmeffte total power and continues to provide accurate information
and use batteries as energy resource. These sensor nodiddhe face of security attacks and hardware failure. The sheer
which consist of data processing, sensing, and communicatiftymber of sensor nodes in a sensor network coedbimith
components, result in the idea of sensor netwodseth on the unique characteristics of their utilization in the network.
collaborative effort of a large number of nodes. A typical
WSN is composed of a large number of sensor node

randomly circulate over the network. Signals which are picke reasing its network lifetimes. Many energy efficient

up by all types of sensors and data acquiring, processing athy,cols based odlustering and data aggregation have been
transmitting hem into a node called as sink node. The energyy, died 2].

conservation of the network can be decreased by the cluster

heads, cluster heads means allowing the porting of the nodes. The main goal of a sensor network is to produce, over
Data gathered from the nodes are aggregated by the clustar extended period of time, globally meaningful information
heads. After this procesaggregated data is forwarded to thefrom raw local data obtained by individual sensor nodes.
BS, but it has some problems. The major problem is energyainly, this objective musbe achieved in the context of
consumption which is concentrated on the cluster heads. prolonging as much as possible the useful lifetime of the
order to solve this problem cluster routing is used fometwork and ensuring that the network remains mainly
distribution of energy consumption with the sfler heads [1] available operating environment (anonymity of personage

Clustering in WSNs is an important technique to decrease
e energy consumption over these networks and thus
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sensors, limited power resources and a possibly hostilgrea or the area is so long that most sensor nodes need

environment), pose unigue challenges to the designers afumerous hops to r each the sink, considerable retransmitting

protocols. For one thing, the limited power budget at theenergy is consumed during transmission, thereby significantly

separate sensor node level mandates the design ofigiiira accelerating node depletion [6].

weight data gathering, fusion, and communication protocols.

An important guidelie in this way is to perform as much local

data processing at the sensor level as achievable, avoiding e h sianificantly bal the load of the whol work

transmission of raw data through the sensor network. Rece dIC S't%n' Icantly q[$nc$s e"oa_ to i er\tho etne Wt?lr ,

advances in hardware technology are making it plain that th%e duce | € (;:r?ergyt u |||<z{a}f|ct).n, alleviate the hotspot problem

biggest challenge facing tleensor network community is the nd prolong the network filetime.

deve]opment of _ultra light \_/veight comml_Jniqation protocols Il. LITE RATURE SURVEY

ranging from guidance, to identity organization, to network

protection, to security, to data gathering and fusion, to routing, In this section we gives brief description of different papers

along with many others. about cluster formation, tree construction, data collection ,data
forwarding and energy consumption is carried out. In last decade,

Most researchvorks for wireless sensor networks often a number of studies have discussed ssiés of data gathering

assume that the data collected by sensors are transmittedtéohniques to discover the efficient path.

one or several sink nodes in some specific location in the

WSNSs. It was identify that the sensors which is closest to thg Apdullah I. Alhasanatl (2015)

sink tend to deplete their engrdoudget faster than other

sensors, which makes an energy hole approximately the sink. In [1], they proposed a new algorithm which focused on

If there in an energy hole then no more data can be transmitteelducing the transmission bath between sensor nodes and

to that sink. Accordingly a considerate amount of energy isluster heads. A proper utilization and emesng of the

wasted and the network lifetime ends prenetur available power resources is achieved with this technique

Experiments in [3] showed that there is still a great amount afompared to the weknown LEACH_C algorithm. The main

energy left unused after the network lifetime is over for largepurpose of this algorithm is to continually divide the sensor

scale networks, which can be as much as 90% of total initiadetwork into four partitions which are symmetrical about a

energy. Accordingly, improving the prolonging the lifetime of centroidnode. Furthermore, a set of cluster heads is defined in

To remove theroblems from existing algorithms, here
propose a Tree Cluster Based Data Gathering technique

networks and energy efficiency is a key problem. the middle of each partition in order to aggregate data from
. L cluster members and transmit these data to cluster heads in the
A. Data collection methods in wireless sensor networks next hierarchical level.

In WSN distinct types of data collection methods are
present that are mainly classified as data collection usinB.Narendran. M (2014)
mobile sensor nodes, data collectiasing mobility based ) L
approach and data collection using static sink approach. N [2], the main objectie is to reduce the overall network
Mobility based approach is again classified into two groupgverheaq and energy expe_ndlture assoua}ted with the multihop
they are data collection using single mobile sink and datflata retrieval process while also ensuring balanced energy
coliection using multiple mobile agents. Multiple mobile €Onsumption among SNs and prolonged network lifetime. The
mules are also used for data collection. Path of these mobiffifferent kind algorithms are used to peion the neighboring

data collection methods in wireless sensor networks [3] and wireless sensor nodes autonomously adjust control
parameters after observing its environments. This is achieved

This paper mainly focuses on the tdaster based secure through developing cluster structures which may consiist
data gathering teciiques. The data gathering of these protocolsmember nodes that route their measured data to their assigned
can be characterized as i) systematic collection and transmissictuster head (CH). In this paper various method has been
of sensed data from multiple sensor nodes and ii) processing thexeported and compared.
at a remote location for final decision making. Data aggregation i . .
nothing bu a process of aggregating thegdata frogr?\ dgifferent&'Prlya V. Ujawel (2014)
sensor nodes to eliminate redundant transmission and provide In [3], In this paper they discus about different data

fused information to the base station. Security is an importa’}iggregation techniques to pmove energy efficiency in WSN.
design issue in data gathering and aggregation for wireless sensqg, they have suggested modified data in network
networks. Seare data collection is a challenging task wheng gregation technique to solve the problem of existing
sensors are deployed in hostile environments and are passionatey8|NA. Distinct data aggregation protocols or algorithms are
physical attacks. [4]. XVHG IRU HQHUJ\ HIILFLHQF\ LQ 611V
Cluster based and-imetwork algorithm is widely used for low

Multi-hop routing and Direct = transmission are energy utilization and increase the life time of network

conventional transmission schemes for WSNs. In rnaf

networks, encoed data are transmitted and generated by anp. M.G.Annapooranil (2014)

one sensor to an intermediate node, and then relayed to a sink

hop by hop. In Ref. [6] they prove that in WSNs mhltip In [4], this paper the proposed approach is designed with 3

transmission is more energfficient than singlhop  Pphases (i) initialization phase (ii) pacislitting phase (iii)

transmission. Nevertheless, wherirkss far from the sensor ~ forwarding phase. Before the collection of data from sensor
node, the sink node broadcast the message to all sensor nodes
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in the network to form the route path from the sensor to sinksimply gathers the data packet from the clushet @delivers it
To form the route path the proposed system ipoate the to the sink. The proposed method minimizes the energy
method of SCF. SCF stands for Self Cantered Friendship igilization, delay and traffic. The simulation results have
nothing but the tree generation method in this each node wiihdicate that proposed data collection method has better
consider itself as root node and appends the nodes that @erformance in terms of energy consumption, -terend
connected to them by one hop. After the basic structure of Selelay, and throghput and network lifetime of WSNs.
Canted Friendship Tree the system shifts forward with help of
Chinese Remainder Theorem for break the packets. TﬂeChuan Zhu(2015)
C.hlnese Remalnd_e_r -Theorem (CRT) .|S characterized by a |n [9]'th|3 paper they propose a trelasterbased data
simple modular division between the integers. Once all sufathering algorithm (TCBDGA) for WSNs with a mobile sink.
packets (called CRT componshtare received correctly the |n this paper they introduce weighased tre€onstruction
sink node will recombine them using mask. When, compareghethod. Rendezvous ptén(RPs) are nothing but the root
to the existing data collection techniques data collection usingodes of the constructed trees. Some nodes are selected
SCF Tree with CRT based packet forwarding is found taccording to their hops to root nodes and traffic load that node
produce the best result in terms of energy consiempdata  called as sub rendezvous points (SRPs) . RPs and SRPs are
accessibility and low communication cost. viewed as stop points of the mobile sink ftata collection,
E. Mohammad Hossein Anisi (2011) and can be reselected after a certain period. The simulation
and comparison with other existing algorithms show that our

In [5], this paper they introduce a methodology whichTCBDGA can significantly balance the load of the whole
takes the benefit of both cluster and tree structures for datetwork, reduce the energy consumption, alleviate the hiotspo
gathering. In his proposed energfficient method,the most  problem, and prolong the network lifetime
proper hops for data forwarding will be selected as well as th
lifetime of the whole network will be maximized. They shows J.Dr. Saravana Selvam (2016)

experimental results using the proposed method, the In [10], this paper they proposed Energy Efficiency
throughput al’ld the I|fet|me Of the netWOI’k will be |ncreased. C|ustering and Data aggregation for sensor Network_ There
F. LIU Danpu (2013) are four phases: cluster head, data aggregation, cluster head

selecton, and maintenance. Important issued in wireless
In [6] A transmission scheme for energgnstrained sensor network is minimize the total energy utilization

WSNs is proposed in this paper. The scheme, called MIHOFRequires to collect data. Proposed protocol gives improved
(MIMO and Multi-hop), combines clustdrased virtual network time period since the energy level of the nodes are
MIMO and multrhop technologies. The multhop mode is considered while choosing thiuster head.
employed in transmittinglata when the related sensors are
place within a specific number of hops from the sink, and the  !ll. PROPOSED APROACH FRAMEWORK AND DESIGN
virtua_l MIMO mode is used in tran_smitting data from the o problem Definition
remaining sensor nodes. To calculating the optimal hop count ) o
in MIHOP they compare the energy utilizaii of different ~ Wireless sensor networks are very small in size, have
transmission technique and propose an algorithm. Aimited processing capability and very low battery power. This
controllable mobile sink that minimize the energy consumed ifiestriction of low battery power makes the sensor network

sensor transmission is also adopted for data collection. prone to failure so, Data Gathering is very crucial technique in
_ Wireless Sensor networks. However, most of the -data
G. Dipesh Sharma (2011) gathering strategies for WSNs cannot avoid the hotspot

problem in local or whole deployment area. hotspot problem
aused the network connedty and minimize the network
time. So, an improvement over the above technique would

In [7], they propose an improved version giig
approaches which uses both cluster and tree based protocg

The proposed protocol improves the power consumption b%e clustering where each node sends data to clistet (CH)

improving PND. In this paper they intraduce, the one new Olatgnd then aggregation performed by the clubead on the
gathering technique for wireless sensor network has beer@ceived raw data and send it to sink

introduced. Dwiled simulations of wireless sensor network
environment indicate that our DGP can reduce energg. Proposed System Architecture
utilization improve evenness of dissipated network energy and

the ability of extending the life span of the network In our system, we propose a Tree Cluster based data

gathering technique (TCBDGT) which balances the energy
H. Praveena. R (2015) consumption in order to reduce heavy burden around them.
. . Proposed system also increase the network lifetime compared

In [8], this papercluster based new data collection methodyth other existing data gathering techniques. The flow of the

is proposed. It is based on cluster topology. The mobilgystem if shows in below diagram.
sensors have many benefits to gather and collect the data as

compared to static sensor nodes,. The proposed data collection
method has a Data Gathering Nq@N).The DGN is made

as a mobile node, which try to moves towards the cluster and
collects the data and forwards to the sink. The DGN does not
participate on sensing in this particular round, however, it
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1. Node Ni: if (Accept the notify message NM from the
base station)

2. Then work in cluster head ;

3. If (Accept the broadcast message BM from cluster head
node)

4. Then work irsensing mode.

For cluster head p:{

1. Receive data born cluster member q;

2. Calculatethe weight value Wp and Wq;

3. If (Wp > Wq), Wp Work in cluster head,;

4. Else p work in sensing mode;

5. Notify g to be cluster head ;}

IV. SIMULATION RESULTS AND AN ALYSIS

In this wediscusghe performance of our system witkisting
systems. We measure performance with respewttioork life
time and Average Tour Length

Fig. 2. Architecture Diagram.

Above diagram shows the flow of our proposed system.
System take no of nodes, simulation, mobility as a input and
then starsimulation process.
Fig. 3. Comparison of network lifetime.
V. MATHEMATICAL MODULE In above graph x axis shows number of sensor amndsy
shows network life time. Network life time is nothing but the
number of the data collection round until the first sensor node
of the network dies as a result of depleting its energy resources

The equations used to calculate transmission raeéption
costs for a kit message and a distance d arbedew:

Transmitting:

Etx (k,d)=Etxtelec(k)+EtxtDPS N G «««
E tx (k, d) = E eld~ N IDPS «N« @)

Receiving:
Erx(k) =Erx tHOHF N...«3)
(U[ N (HOHE....N4
Algorithm
Initialize {

1. Base station: Accept the number of clusters N1;

2. Divied the whole network into N1 clusters;

3. Choose clustdread from each cluster;

4. Notify the node which is cluster head.}

Repeat :{ In above graph »xis shows number of sensor and y axis
shows average tour length. When N is small, the -BBRA

Fig.4. Comparison average tour length.
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performs a little better than TCBDGA, but when N becomes> @ &+8%1 =+8 6+8%, :8 *8$1*-,( +%1
larger, the average tour length of our TCBDGA decreasedreeCluster Based DataGathering Algorithm for Industrial
7TKDWYV EHFDXVH WKDW ZH ¥ RveYL GFENs WitK&MaQIREELHQ NGHQ VLW

selecting parent node of each node, so that the selected number @ OV $LVKZDU\D $ 'U 6DUDYDQDE
of RPs is less than that of SEIGA. This significantly Efficient Clustering and Data Uploading Using PolliRgint
influences the tour length when the number of nodes becomdsQ :LUHOHVY 6HQVRU 1HWBBRIE.M, Aprit &6 0 &
larger. Also, we can see our ETCBDGA always has th&016, pg.503+510 Energy

shortest tour legth compared with the other two algorithms,

but we do not regard it as the best one for the reason that it

does not consider the load balancing of the whole network.

V. CONCLUSION

In this paper, propose a Tree Cluster based data gathering
technique (TCBIBT) which balances the energy consumption

in order to reduce heavy burden around them. The network
lifetime of TCBDGT is increase as compared to other existing
data gathering techniques. Our system can expressively
balance the load of the whole networkduee the energy
consumption, alleviate the hotspot problem and increase the
network lifetime and maintain average tour length.
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Image Processing Techniques for Identification of Fish Disease
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Abstract?Fish disease diagnosis is a difficult process and needs caused by many different ageni§. So, all ulcers are not
high level of expertise. Any attempt of developing the system EUS ulcers because they are not in epizootic proportions or
dealing with the fish disease diagnosis and to overcome various not seasonal in nature. Manually diagnosis is not corrected
difficulties is in it has still not met any extra ordinary success. somehow and more chances to give error. To recognize and
Identification of diseased fish at early stage is necessary step t0 jdentification of the EUS disease for the ease of people as
prevent from spreading disease. This paper recognizes and compare to manual detection as Fish is a food of millions of
ide_ntifie_s the EUS (Epizootic Ulcerative _syndrome) disease people [3-4]. Segmentation has done on various fish images
which is caused by bnAphanomyces invadansa fungal i, enhance the image, varioedge detection techniques
pathogen. It is a red spot disease and looks like ulcer hence it is have been applied on the fish image and filter out the noise
generally misidentified by the people. The paper is divided into it has b found that salt and ise find i t !
two parts, in the first part segmentation has been applied to It has been foun at salt and pepper noise tind in water.
enhance the image, various edge detection techniques have After the f'rs_t part of paper, feature extrac_tlon has _been done
through various descriptors and to classify the disease and

applied to get the useful information and Morphological ) . = X
oggrations hgve been applied on the EUS diseases ﬁshgimage_ non-disease fish, classifier has been used to find the accuracy.

In second part features are extracted from the EUS infected |f PCA is applied after feature extraction through various
fish image through different feature Descriptors i.e. HOG  descriptor then features have been reduced because it reduce
(Histogram of Gradient),FAST (Features from Accelerated the dimensionality of the features ,only the non-important
Segment Test) and classify the EUS infected and Non-EUS content will loss. Many researchers have done lot of work.
infected fish image through Machine Learning Algorithms and  Dalal et al.[5] extracted thdOG features from all locations
find the classification accuracy through Classifier. If PCA  of a dense grid on a image region and the combined features
applied after feature extraction then it increases the accuracy are classified by using linear SVM. They showed that the
as it is a dimensional reduction. The proposed combination of grids of HOG descriptors significantly out-performed
techniques gives better accuracy as compared to the others. existing feature sets for human detection. Jeyanthi Suresh et
The Experimentation has been done on MATLAB  g|[6] In the paper, proposedmethod which automatically
environment on real images of EUS infected fish database. recognizes the human activity from input video stream with
Histogram of Oriented Gradient features (HOG) and
Probabilistic Neural network (PNN) classifier and In which
features are extracted from input video frames by HOG
features detector and are concatenated to form an action
pattern. Experiments are conducted on KTH database and
|~ INTRODUCTION gives better performance in terms of 100% recognition rate

EUS (Epizootic Ulcerative syndrome) is a destructivefor training set and 89.8% accuracy for test set.Valentin
ulcerative of freshwater and brackish water fishes has bedsyubchenko et al. [7] in the paper choose or select the color
accruing in Japan, Australia, throughout South-East Asianarkers to detect the infected area or to distinguish the
some parts of eastern USA amdre recently in Africa, Due hormal and infected area[8]. The main disadvantage of this
to the destruction and outbreak resulted loss of dietarjnethodology is the appearing of false point marked as
component to many rural communities The disease is causétfected areas due to the automatic allocation of the selected
by the an infection of a primary fungal pathogen [1]. Morecolor which may affect the calculation. On the contrary, this
than 100 species of fish have been affected by EUS but onfpethodology has many advantages such as: the ability to
few reports have been confirmed by demonstration the ke§hange the size of the marker when selecting the colors in
diagnostic features. Fish like snakeheads and barbs in frele image segmentation to avoid any appearance of false
water and mullets in brackish water are severely affectedpoints, the ability to analyze fish skin areas that are difficult
However, the susceptibility of the Indian major carps, thdo identify visually and the ability to isolate areas of the skin
major carps being affected have come from India, but thwith varying levels of destruction. Hitesh Chakravorty et al.
diagnostic features have not been demonstrated in tH8] proposed a system in which the image of the diseased
report.[2] Correct diagnosis of EUS is important to avoidfish recognizes by using PCA method and diseased area
confusion with other ulcerative conditions. It is important tosegmentation of fish image based on color features with K-
note that ulcer is a non-specific clinical lesion which may béneans clustering. HSV images and Morphological operation

Keywords-HOG (histogram of gradient); FAST (features
from accelerated segment test); PCA (principle component
analysis); the EUS (epizootic ulcerative syndrome)
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open for better accuracy to diseased area detection and
measurement. It has taken only four Epizootic Ulcerative

Syndrome (EUS) diseased fish images as a case study to
evaluate the proposed approach and in the experimental
results clear indication of the effectiveness of proposed

approach to improve the diseased identification with greater

precision as well as correctly compute diseased area. In
which features are extracted and processed by PCA to form
the feature vector after that classify them according to the

Euclidian distance.

Il.  SEGMENTATION

Edge detection is a tool in image processing and makes
the process of image segmentation and pattern recognition a
bit more comfort [10-11]. It significantly reduces the amount
of data and filters out useless information, while preserving
the useful properties in an image. The paper applied
Histogram equalization method on fish images as shows in
Figure 1. After that Edge detection techniques has been
applied as shows in Figure 2, it result shows WeKH & D QQ\TV . M ETHODOLOGY
edge detection algorithm performs better than all other
methods. Edge detection is the process of locating sharp
discontinuities in an imagelhere are many operators in
edge detection techniques example Roberts, Sobel and
Prewitt [12-13]. It can be detected by two operators when
edges detected by using the first derivatives called gradient,
or by the second derivatives, called Laplacien It uses more
information as it is more sensitive to noise because of the
nature of second derivatives. Edge detection is based on
Gradient based methods i.e Roberts, Sobel and Prewitt, it
uses two 2-D linear filters to process vertical edges and Figure 3. Block diagram of the system.
horizontal edges parately [14-15].

Figure 2. a) Edge; b) Edgmbel; c) Canny; d) Perwitt.

A. Edge Detection Techniques Figure 3 shows the steps of Methodology, The following

steps are:
X Histogram Equalization of Image Stepl: Image Acquisition:-The collection or acquiring of
x Edge Detection the images from some source. The database collected from

NGRF, Lucknow and CIFRI, Kolkata. The Experimentations
have been applied on real images of EUS infected fish.

Step 2:-Image Pre-Processing:- The removal of the noise,
applied the filter, normalization of the intensity image and
various morphological operations applied on the EUS image.

Step-3:-lmage Segmentation:- Various edge detection
techniques have been applied on fish images to enhance the
image and to preserve the useful information and remove the
useless information of the data or image. Before applied the
edge detection techniques first equalize the image through
histogram equalization

Step 4:-Feature Extraction:Various feature Extraction
methods have been applied using ROI (Region of Interest)
e.g. HOG (Histogram of Gra&ht), FAST (Features from
Accelerated Segment Test.

Step 5:-Image Cladgiation: - Classify the Non-EUS and
EUS infected fish .Various classification method have been
applied after extracting the feature extraction.

Step 6:-lmage Evaluation & Accuracy: Evaluate the
methods and techniques. Appropriate evaluation strategy for

Figure 1. a) Original image ilack and white; b) edge detection segmentation and classification of image is determined.
techniques; c) equalized image; d) histogram of equalized image. ~ Various classification algorithms have been applied to
calculate classification accuracy.

Authorized licensed use limited to: Terna Engineering College - Navi Mumbai. Downloaded on May 19,2023 at 10:18:36 UTC from IEEE Xplore. Restrictions apply.



IV. FEATUREDESCRIPTORS those are not useful and preserve the useful feature of the
data or image [19]. It gives good result or accuracy through
classifier or machine learning algorithms if apply after the
feature extraction through feature extractor e.g HOG
(Histogram of Gradient), FAST (Features from Accelerated
Segment Test).

V. CLASSIFICATION OFEUSAND NON-EUS HsH IMAGE

Figure 4. Feature descriptors.

The two Feature Descriptors applied on the dataset of
images as shows in Figure 4 which is based on the local
Feature Extractor and It combine the properties of SIFT and
GLOH descriptors. The aim of local feature representation is
to represent the image which is based on some salient

regions. The image is depends on its local structures with a Figure 6. Classification.
set of local feature descriptors and which is obtain from a set
of image regions called terest regioa (i.e. key Machine learning Algorithm has been applied to classify

points)[16].HOG has been applied on the EUS infectednhe Images of EUS infected and Non-EUS infected as shows
disease fish to extract the features as shows in Figure 5. TheFigure 6.
HOG feature descriptor is for the object detection. It uses 1) Neural Network:- ,WIV D PDFKLQH OHDUQLQ
gradient orientation in the localized potions of an image anépplied the pattern recognition system and to get the good
It divides the image into blocks and further blocks dividedresults after train the system by dataset. Divide the dataset
into cells then calculate the histogram of each cell after thahto testing phase and Training phase to find the hidden
normalize the histograms of the cells. Overlapping of théieurons in pattern recognition system as shows in Figure7.
blocks has done in it. After Feature Extraction from the Extractor, classifier can
apply for the classification accuracy. Classifier has been
applied on the real image of EUS infected fish images [20].

Figure 7. Pattern recognition (neural network).
Figure 5. a) Original image of EUBfected fish bHOG applied on the

image. 2) K-NN (Nearest Neighbour):-It is a supervised
learning algorithm and it c_orr_1mon|y_ used machine learning
A. FAST (Features from Accelerated Segment Test) methods [21-22]. It classifying objects based on closest

aining examples in the feature vector. It is an important
pproach to nonparametric classification and is quite easy
d efficient. In which classification assigns a class label for
known samples by estimating its k-nearest neighbours
ased on known sample. In K-NN the nearest neighbours are

It is a corner detector originally developed by Rosten ang
Drummond [17]. It find the interest point in the image. It
gave good results as compare to other descriptors e.g. HCﬁ(E
(Histogram of Gradient).FAST is a corner detector which i

\t;eerc);jggaglfe ift(;r tshpe;(r;af;lll-t;)rgﬁo\;ﬁzﬁC%rocl_elg\?\;g\g/e?prﬂlcgtlonn entified using the Euclidean distance function using the

invariant to scale changes and not robust to noise, as well gining data. Dataset set is dividing into testing and Training

it depends on a threshold, where Selecting an adequal tasets [23].
threshold is not a trivial task [18] Classification algorithms VL. RESULTS& A NALYSIS:
have been applied to find the accuracy after extracting the
features from feature extractor. Fast (Features from proposed Methodology
Accelerated Segment Test) applied on EUS infected Fish
image

1) PCA (PrincipleComponentAnalysis):it is linear
technique for dimensionally reduction. It reduces the features

Step $Edge detection has been applied for enhancing the
fish images

Authorized licensed use limited to: Terna Engineering College - Navi Mumbai. Downloaded on May 19,2023 at 10:18:36 UTC from IEEE Xplore. Restrictions apply.



Step 2Extract the Features from FAST (Features fromMATLAB software. It automatically detects or diagnoses the

Accelerated Segment Test) agsita better feature extractor Fish EUS disease.

In Future scope Machine learning

as compared to the others and it is corner detector and firadigorithms can apply on different feature Descriptors.

the interest point.

Step 3After Feature Extractor applied the PCA
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(Principle Component Analysis) as it reduce the dimensions The EUS infected Fish images have been collected from

and preserve the useful information.

National Bureau of Fish Genetic Resources (NBFGR,

Step 4- Machine Learning Algorithm has been applied Lucknow) and ICAR-Centrallnland Fisheries Research
(Neural Network) to get the better accuracy as it gives bettanstitute (CIFRI), Kolkata. Thanks to Dr. A.K Sahoo (CIFRI,

results after train the system.

B. Table of Combination Techniques

According to the Table 1 the FAST-PCA-NN gives better[l]
accuracy as compared to the others combination techniques.

TABLE I. RESULTS OFALL COMBINATION TECHNIQUES
Combination Results Comments >
Techniques 2]
HOG-PCA-K-NN 56.32% Accuracy not good
as compare to others
FAST-PCA-K-NN 63.32% Accuracy is better
as compare to above (3]
combination
HOG-PCANN 65.8% Accuracy is better
as compare to K-NN
classifier
FAST-PCA-NN 86% Best accuracy
among all (4]
combinations.
C. Performance Comparision between Different Feature
Discriptor (5]
Proposed combination Feature discriptor technique

compare with the other Feature descriptor technique with
Machine learning algorithm and find the accuracy, among alb]
these the proposed combination feature discriptor gives

better accuracy as shows in Figure 8. -

(8]

9]
(10]

(11]
Figure 8. Performance comparision between different discriptors.

[12]
VIl. CONCLUSION
The paper concludes that the proposed combination ga: [
better accuracy after applied the Machine learning algorithm:. 1
PCA helped in increase the accuracy. The Experimentati
has been applied on the real images of the EUS infected fi
images dataset. The implementation has been done in

4]

Kolkata) and Dr P.K Pradhan (NBFGR, Lucknow).
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Abstract

This paper elaborates idea of quality control system
for pathogen detection. Contamination of food with
different bacteria is a serious threat happened
nowadays. It is specially regulating cost-effective
quality control systems for processed foods. Quality
control system is used for the detection of pathogen,
bacteria from processed food which is packed and
checking by over long time. The actual role of quality
control system in food industry is important for the

detection of bacteria like salmonella or e-coli from
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Abstract: Silicon Photonics is a relatively new field with the goal of developing silicon based afidaés.

This approach appears to be very enticing due to multiple reasons including the large established silicon
fabrication infrastructure and the relativelpw cost and high abundance of this material [1]. The future of IC
industry depends upon the speed and bandwidth requirements, but in metallic interconnections we have
constraints on speed as well as bandwidth. This paper reviews the growth of silicomigghotompared to last

few years and a promising future of photonics.

In 2008 Intel declared that the data transfer rate can be increased further up to 1Tbps (bits per second).
Researches at Intel developed Silicon based lasers like Hybrid silicon lasepi2009, modulators with
40Gbps(2007), multiplexer, demultiplexer, Basic light routing components like waveguides, couplers, light
detectors like avalanche photodetector (2008). Intel have successfully demonstrated the complete 50Gbps data
link using siicon photonics and integrated lasers[2] and going forward to develop high volume manufacturing
process for silicon photonics and to bring high bandwidth, low cost optical communication in and around future
PCs, servers and consumer devices. This papes gifermation about silicon platforms and silicon optical
devices which are successfully demonstrated by researchers.

Keywords:Integrated waveguide, Optical Isolator and Circulator, Optical Tranreceiver, Si@smsulator,

Tunable laser

I. Intro duction

Silicon photonics is a new technology of producing optical devices and circuits using silicon as core
material for the integration of optical and electronic components on single chip with standard CMOS
(complementary metal oxide semiconductor) fabricawocess. Silicon is the second most (after oxygen)
abundant element on earth. With a simple cubic crystal structure, silicon can be used to make wafers with
LQFUHGLEOH SXULW\ ZLWKRXW GHIHFWV ,Q DGGLWL R@ devditQare RQYV OD
useful in semiconductor devices. Silicon has a high refractive index of 3.476 at 1550 nm and is transparent to
infrared light with wavelengths above approximately 1100 nm. The property of the high index promotes the
downscaling of deviceobtprint to the order of submicron and nanometer sizes. Moreover, the mature
complementary metabxide semiconductor (CMOS) processing techniques are readily applicable to silicon
photonics for lowFRVW PDVV SURGXFWLRQ )XUW Kativd BXri¥, 13i02%/ bieis oie@ftve KLJIK T X
major advantages of silicon over germanium and other semiconductors for integrated circuits. By virtue of its
optical properties, such as the relatively low refractive index (nSiO2 = 1.45 at 1550 nm) and the optical
transparency in the telecommunication wavelengths, the oxide could serve not only as a good silicon waveguide
cladding material, but also as an excellent host material foreeath dopants. Additionally, the control of the
oxide cladding layer could introde stressnduced waveguide birefringence, thus manipulating light
propagation in the enclosed silicon waveguides. All these factors make silicon photproosising candidate
for photonic circuit integrationThe basic building block of silicon Photenintegrated Circuit (PIC) includes
silicon-based lasers, silicomaveguides, silicon modulators, and detectors. The light generated by each silicon
based laser is transmitted to the modulator through the waveguides. The silicon modulator then ergruales a si
into light, which in turn is carried by additional waveguides to propagate to their destination, silicon
photodetectors, where the optical signals are converted into electronic signals {fpropessing. During the
past three decades, the first stagf the silicon photonics research was primarily focused on the-pfoof
concept devices and building block circuits, solving the most stringent problems such #s-fiageguide
coupling, and creating similar photonic components developed on otheianplatforms (i.e. InP, GaAs, and
polymer) [36]. Nowadays, researchers are shifting their efforts towards the optimization of the existing
components and the expansion of the functionality sets.

To date, silicon photonics is still nsidered an emerging area. Various review papers [1] presented
different aspects of silicon photonics and its future aspects. However, very few review articles have discussed
the early work on silicon photonics from 2013. This review covers the nearlgrcese/ork and offers an
overview of the critical breakthroughs in the field.
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II. Silicon Platforms
Silicon photonicstypically buildson silicon-or-insulator based higimdexcontrast waveguide system.
Silicon nitride providesan alternativenoderateindex-contrast systerthat ismanufacturable in the same
CMOS environment. This paper discusses the relative benefits of both platforms [7].

2.1 Silicon On Insulator (SOI) Vs Silicon Nitride (SiN)
We discuss the key properties of a Sibsed FC platform in comparison to the S®hsed Plcplatform.

Transparency range: SOl-based waveguides have low absorption losses in the wavelength range from 1.1
P %DQG HGJH RI VLOLFRQ WR DRE&Xotion of slicaR Qov Hppic&Ribméyuitng
shorter wavelengths (e.g. data communication at 850 nm, sensors operating in the therapeutic window etc.) SOI
is not an option. Since SiN is transparent throughout most of the visible taloyen to at least 500 nmit is a
viable candidate toLPSOHPHQW 3VLOLFRQ SKRWRQLFV" DW ZDYHOHQJWKV EF
demonstrations of spectroscopic function®]8Raman spectroscogn-chip functions [1011] and integration
with colloidal quantum dots emitting in the visible

Index contragt: The index contrast in SOI waveguides (cladded with silica) is very high (3.5 vs 1.5) while that
in SiN waveguides (cladded by silica) is moderately high (2 vs 1.5). The lower index contrast of the SiN system
as compared to SOI implies that it is hartiemake high efficiency grating couplers for -@fitplane optical
input/output, a very useful feature that allows for wdésel testing and alignmeilerant fiber coupling [12].
Nevertheless grating coupler efficiencies below 3dB have been reported.

Low loss:SOlbased photonic wiregsilicon strip waveguides completely surrounded by a silica cladgding
have typical waveguide losses of 1 to 2 dB/cm, largely due to the scattering losses associated with sidewall
roughness. Losses down to ~1 dB/m hawenlreported for such SiN waveguides [13].

Manufacturing flexibility: SiN is deposited by LPCVD or PECVD and that implies that there is a lot more
flexibility to combine the SiN waveguide with other photonic structures than is the case for SOI.

Third order nonlinearity: The Kerr nonlinearity of silicon is huge but unfortunately it is useless in the
1300/1550 telecom bands because ofploton absorption (TPA). TPA is a problem in its own right because it

induces extra waveguide losses at higivgo Already at a continuous wave power of a few tens of mW the

penalty sets in. Silicon nitride has a weaker Kerr nonlinearity but the TPA is virtually zero in view of the
PDWHULDOYYV ODUJH EDQGJDS 7KHUHIRUH LW #nhib\geBerhHoQ aSReHdd EOH WR
supercontinuum generation in SiN photonic wires 174}

Scaling up the silicoon-insulator (SORbased device dimensions in order to extend the operation
wavelength to the short midfrared (MIR) range (2 P LV D W¥gdhidhridredt) owing to the host of
potential applications in labn-chip sensors, free space communications, and much more. Other material
systems and technology platforms, including siliooesilicon nitride, germaniupon-silicon, germaniuror-

SOI, germaniumon-silicon nitride, sapphir@n-silicon, SiGe alloyon-silicon, and aluminum nitriden
insulator are explored as well in order to realize-loss waveguide devices for different MIR wavelengths. In
pursuit of the optical waveguide with low pragmtion loss, various platforms and geometric structures were
demonstrated. The reported works are summarized in Tablel [18].
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Tablel. Demonstrated MIR waveguides with various Platforms [18]

Il. Silicon based Optical Devices

3.1Integrated waveguide PIN photodiodes

Germanium photodetectors are considered to be mature components in the silicon photonics device
library. They are critical for applications in sensing, communications, or optical interconnects. In this [19] work,
they report on design, fabrication, and experimental demonstration of an integrated waveguide PIN photodiode
architecture that calls upon lateral double Silicon/Germanium/Silicon (Si/Ge/Si) heterojunctions. This
photodiode configuration takes advantagehef compatibility with contact process steps of silicon modulators,
yielding reduced fabrication complexity for transmitters and offering-pmytiormance optical characteristics,
viable for ighV SHHG DQG HIILFLHQW RSHUDWLR Qe €pecilically, expefmenally HOH Q JW |
obtained at a reverse voltage of 1V a dark current lower than 10 nA, a responsivity higher than 1.1 A/W, and a 3
dB optcelectrical cuoff frequency over 50 GHz. The combined benefits of decreased process complexity and
high-performance device operation pave the way towards attractive integration strategies to deploy cost
effective photonic transceivers on silicon-insulator substrates.

Fig.1 Schematic crossection of the Ge waveguide PIN photodid@dsed on the lateral Si/Ge/Si heterojunction.
[19]

3.2 Microring ®Based Optical Isolator and Circulator

Optical isolators and circulators fabricated by bonding cesubstituted yttrium iron garnet (Ce:YIG)
on silicon microring resonators[20]. A noveteégrated electromagnet is fabricated by depositing a metal-micro
strip on the bonded chip also experimentally prove that it can be efficiently used to control the magnetic field
needed to induce the nonreciprocal phase shift effect in the Ce:YIG. Theafabrdevices exhibit extremely
small footprint €70 m) and can be packaged, eliminating the need of a large size permanent magnet. A large
optical isolation of 32 dB and 11 dB is measured for the isolator and the circulator, respectively. Moreover, a
two microring solution is also investigated to provide larger bandwidth and higher isolation. This approach
represents a promising solution for laigmale integration of nonreciprocal components in silicon photonics.
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Fig. 2.(a) Top view of the isolator. (b) Cresection of the microring resonator. The cylindrical coordinate
system is shown in (b) as a reference frame. Pictures are not to scale [20]

3.3 Integrated erbium-doped tunable laser

A tunable laser source iscaucial photonic component for many applications, such as spectroscopic
measurements, wavelength division multiplexing (WDM), frequency modulated light detection and ranging
(LIDAR), and optical coherence tomography (OCT). In this paper [21] demonstetérsh monolithically
integrated erbiurdoped tunable laser on a complementagtatoxide-semiconductor (CMOS) compatible
silicon photonics platform. Erbivdoped Al203 sputtered on top is used as a gain medium to achieve lasing.
The laser achieves a tainility from 1527 nm to 1573 nm, with a >40 dB side mode suppression ratio (SMSR).
The wide tuning range (46 nm) is realized with a Vernier cavity, formed by two Si3N4-ririgroesonators.
With 107 mW onchip 980 nm pump power, up to 1.6 mW output laghogver is obtained with 2.2% slope
efficiency. The maximum output power is limited by pump power. Fine tuning of the laser wavelength is
GHPRQVWUDWHG E\ XVLQJ WKH JDLQ FDYLW\ SKDVH VKLIWHU 6LJQDO
D QG or tfe heaters used to tune the Vernier rings and gain cavity longitudinal mode, respectively. The line
width of the laser is 340 kHz, measured via a-delfy heterodyne detection method. Furthermore, the laser
signal is stabilized by continuous lockitg a mode locked laser (MLL) over 4900 seconds with a measured
peakto-peak frequency deviation below 10 Hz

Fig. 3(a) 3D illustration of Tunable Laser, showing different material layers, heaters for microring and gain
cavity phase shifters (not to scale) (b) Fabricated device on the test set up, showing Erbium green colour
fluroscence under 980nm pur(@) SEM image of tunable laser gain waveguide cross section (d) Refractive
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indices of waveguide materials at both pump sigdal wavelengths. (e) Transverse electric field intensity of
the fundamental mode at the signal wavelength for different bend radii along the euler bend [21]

A schematic perspective view of the tunable laser design is shown in FigwBi@l), includes all the
layers used in the silicon photonics platform. It has a compact footprint of 0.23 cm2 (1 mm x 2.3 cm). Figure
3(a) includes the zooiim view of the wavelength tuning components, which consists of two microring filters in
a Vernier cafiguration and a gain cavity longitudiradode phase shifter with metal heater layer on top.

3.4 Silicon Photonics Optical Transreceiver

Researcher successfully developed a-ighsity broadband iéhannelx 25 GB/s orpackage silicon
photonics optical transceiver [22]. The flip chip bonded bridge structure realized high density of about 363
Gb/s/lcm2 and also demonstrated simultaneously on all 16 channeldregraperations with low crosstalk
penalties ofTx-to-Tx 1.4 dB, Rxto-Rx 1.4 dB, and Tsto-Rx <0.1 dB As a structure of the next generation
optical TRx, orpackage (PKGJype is thought to be promising. The TRx is placed near large scale integration
(LSI) and is cemounted on a PKG substrate. Thisbiscause it is advantageous to overcome the limit of the
number of pins on the backside of a PKG substrate [23] and to reduce the consumption of power in order to
compensate for the distorted electrical signals such as equalizers by shortening thel elédidcdengths
between the LSI and the TRx. To place several TRxs adjacent to the LSI chip on a limited area of a PKG
substrate, a small footprint is an important issue. For realizing such a broadband capability atehsitgh
TRYX, silicon photonics thnology is suitable. This is because the TRx optical elements are able to be integrated
in a photonic integrated circuit (PIC). Furthermore, a PIC, which is made of a silicon substrate, can be
assembled on a PKG substrate using conventional electric giagkéechnologies. Taking all this into
consideration, we have developed arRKG-W\SH VLOLFRQ SKRWRQLFV-deSity hrielgeO 75[ ZLW
VWUXFWXUH =~ 5HVHDUFKHU-2¥ssémbR® 26VEBId Billkdh hddirids tEhsMiBer HTX) and
recever (Rx) with singlech operation [24]. Recently, we demonstrated simultaneoah ¥225 GB/s operation
with low crosstalk penalty using a prototype of muti silicon photonics Rx [25]. As a next step, researchers
worked on the development of an aggtegé00 GB/s broadband and hidansity optical TRx for realizing the
broadband interconnect. To add-di6 Tx lanes to develop the receiver, the TRx also requires the performance
of low crosstalk penalties of To-Tx, Tx-to-RX.

Fig. 4. A schematic structure of i¢h x 25 Gb/s silicon photonics optical TRx on package substrate. We
employed a higidensity bridge assembly. Here, the EIC and PIC are bonded by solder bumps and they are
mounted on a glass ceramic interposer (GCIP). [ 22]

Fig. 4 shows a schematic of the structure of the TRx. To realize the multichannel operation, the signal
lines and the power lines have to be carefully designed. Researchers employedenkityhbridge structure
[26]. In the structure, an electric inteded circuit (EIC) die and a PIC die were flip chip bonded directly by
solder bumps. This enabled us to minimize the wiring length and the parasitic capacitance between the
electronic and photonic circuits, and to mitigate the degradation of the elesigoals between the trans
impedance amplifiers (TIAs) and photo detectors (PDs), the drivers and modulators, respectively. Researchers
also employed a higtensity glass ceramic interposer (GCIP) to support the bonded chips on a flat surface of a
PKG subgrate. The GCIP can accommodate many signal and power lines without many bonding wires
connecting the PIC with the PKG substrate. Laiede arrays (LDs) were mounted as light sources for Tx and
processed multifiber ferrules as optical 1/0 were fixedhenRIC. Retimer modules were-owunted on a PKG
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substrate. The retimer modules functioned as pseudo random bit sequence (PRBS) generators and bit error rate
testers (BERTS) to demonstrate simultaneoushl®x and Rx operation.
As measures for suppresgigrosstalk penalties, Researchers designed the signal lines and the power

lines as described below. At first, to reduce the reflections and crosstalk interference in the signal lines, they
GHVLJQHG GLIIHUHQWLWRHV{(, BQDQGOLQHVY IHVHD® RFQDV LQVLGH WKH
signal vias, ground vias, and planes in the GCIP were laid out properly to satisfy the characteristic impedance of

+HQFH WKH WUDQVPLVVLRQ VLIQDO O bQwken e retimer madulésdhtiQ WL D O
TRx elements on the EIC were designed. Next, in order to reduce the simultaneous switching noise (SSN) in the
power lines, they ensured the impedance of the power lines for Tx and Rx were lower than target impedances.
We set WKH WDUJHW LPSHGDQFH IRU 7] DQG 5[ WR P DQG P UHVSEH
fluctuation ratio of the power at the EIC. In the design, we put capacitors on the GCIP in order to redu€e the L
resonant peaks at 1800 MHz in the frequency elacteristic for the power lines. Furthermore, we laid out 60
nF and 35 nF orhip-capacitors adjacent to the Tx and the Rx power lines on the EIC, respectively. Finally,we
obtained low impedance power lines for Tx and Rx. Then, in order to ensure tloew&x mise did not affect
the Rx sensitivity, the power lines for the Tx and the Rx were perfectly separated from the PKG substrate.

IV. Applications and Future aspects

Silicon photonics, extremely powerful technology in the recent trades, fulfils thardisnior higher
speed, efficiency, and low power consumption at lower costs. In silicon technology, variowegprianics
devices integrate on a single substrate connected with each other using narrow waveguides. Such circuits could
be used to establidtigh speed transmission, increased bandwidth, reduced power consumption and decreasing
latency problems. It can potentially increase the bandwidth capacity by providingsoatey ultralow power
devices. Optical data transmission increases the dataangteeliminates the problem of electromagnetic
interference. With these data rates one could imagine the videoconferencing with a high resolution that the
actors or family members appear to be in the room with you. Optical link can transfer data ovedikingees
DQG IDVWHU WKDQ WRGD\YfV FRSSHU WHFKQRORJ\ XS WR *% RI GDWD
their optical link connection operating 100Gbps [27]. Fujitsu Laboratories recently developed four wavelength
integrated silicon laa for optical transrecievers. Work is in the progress for the new-iopdiconnection of
external devices to PCs. Intel introduced Light Peak, 2009 which replaces the USB and communicates the data
at up to 10Gbps. Researchers Advancement in the fieddiadn nanophotonic technologies leads new ideas in
future computing systems and their architectures. Researchers have successfully developed silicon optical
devices such as integrated waveguide PIN diodes, MicraBiaged Optical Isolator and Circulatdntegrated
erbiumdoped tunable laser and Silicon Photonics Optical Transreceiver with excellent performance than
existing devices.
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Abstract: - Water pollution is one of the biggest fears for the green globalization. In order to ensure the safe
supply of the drinking water, the quality needs to be monitor in real tinie pftject presents a reconfigurable
smart sensor interface device for water quality monitoring system in an IOT environment. The smart WQM
system consists of Arduino Uno R3, sensors, ESP8266EX WiFi module, CC2500 RF transceiver and android
mobile. The Ardino Uno R3 is a microcontroller board based on the ATmega328. Arduino boards are
relatively inexpensive compared to other microcontroller platforms tool. The proposed WQM system collects the
four parameters of water data such as water pH, water levdljdity and water temperature in parallel and in

real time basis with high speed from multiple different sensor nodes. The water current will be monitored by
accelerometer and the level of water will be monitored by opto isolator which is a digital ssesiotoudetect

the water level connected at the digital pin of the controller and if the water level is above the threshold, then
the notification will be sent to android app and also the live location detected through GPS will be also be sent
to the Preloged mobile numbers in the Android App through GSM and then the necessary action can be taken.
Keywords - Arduino UNO R3, ESP8266EX WiFi module.

I. Introduction

The Wireless Sensor Network (WSN) and wireless communication technologies have been
increasingyGHYHORSHG IRU DVVLVWLQJ KXPDQYYVY SHUVRQDO DQG SURIHVVL
technologies have been developed for the data acquisition, building control, environmental monitoring systems
and automation of manufacturing processes HFHQW \HDUV -GfRhedt\ YWENY WaeWhibre
advantages such as low costs for both installation and maintenance, and longer operating time. The remote
sensor network can be used for stationary or mobile sensor networks. The remote sensor networioigy
used for different purposes such as surveying the development of city infrastructure, environmental monitoring,
telemedicine or remote health care, research in agriculture, fishing surveillance, farming, border security, traffic
management, forey management, and disaster prevention. A WSN consists of compactly dispersed sensor
nodes for sensing, signal processing, embedded computing, and connectivity [1]. This system enables the
interaction between persons or computers and the surroundingraneint through wireless link. Although the
61V ZHUH XVHG LQ PLOLWDU\ DQG KHDY\ LQGXVWULDO DSSOLFDWLRQV
different purposes from the light industrial to heavy industrial systems. The WSN system allowsousers
monitor and control the connected devices from the base station through different wireless communication
standards such as WiFi, General Packet Radio Service (GPRS) [2], Bluetooth, Zighee, Radio Frequency
Identification (RFID) [3] and cellular technoliig. The users can monitor the data through a wireless network
which can be designed based on one of those wireless communication standards. The advantages of WSN are
low power consumption, redundant data acquisition, remote monitoring, fast networksbstabt, wide
coverage area, and high monitoring precision and low duty cycle. Thus, the WSN to the real world is practically
unlimited from physical security, environmental monitoring and climate changes, positioning and tracking and
health care to logigt, localization, and so on [4]. The Internet of Things was developed in parallel to WSNs and
is a physical network which connects all things in order to exchange the data and information through the data
sensing devices such as sensors, actuators andutasn line with relevant protocols. In other word, many
things are connected into networks in one form or another. The aims of intelligent, identifying, monitoring,
locating, tracking and controlling things are achieved by IOTs [5]. There is a vafri@¥ @pplications such as
RFID tags, sensor technology, mobile technology and other smart technologies. The integration of inexpensive
and low powered sensors into 10T is a major evolution of WSNs. The WSN in IOT applications enables the
information and ommunication systems invisibly embedded in the environment since the sensor network
enables people to interact with the real world remotely. In the proposed smart WQM system, the water quality
monitoring system consists of a group of sensors to monitow#ter parameters such as water level, water
temperature, turbidity of water and water pH value. Firstly, the sensors detect the water parameters and then the
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data is manipulated through Arduino UNO R3 microcontroller which transmits the data to ES82G6EX W
module and then the sensor output data is displayed on the android mobile. Also, an additional feature is the
water level detection that gives an alert to the area in text message form. The project will create a warning
system which will prevent losd 6fe and property. Microcontroller senses the input from sensors and sends the
warning to the receiver using ESP8266EX WiFi module. The receiver end also consists of a microcontroller
connected to Wifi module. This microcontroller upon receiving warnimessage from the transmitter will
broadcast water level alert to the population in harbor area via text notification using GSM which can be useful
in case of Tsunami.

Il. Internet of Things

The Internet of Things (IOT) is a revolutionary new cept that has the potential to turn virtually
DQ\WKLQJ 3VPDUW" 7KH ,QWHUQHW RI 7KLQJV LV FRQFHUQHG ZLWK
installed at different locations that are possibly distant from each other. Internet of Things reaeseamtept
in which network devices have ability to collect and sense data from the world and then share that data across
the internet where that data can be utilized and processed for various purposes. All the devices have its unique it
helps to capturéhe realtime data automatically IOT have sensors, processors and portal main basic building
batch. Internet of Things (IOT) is a kind of network technology, which is based on information sensing
equipments such as RFID, infrared sensors, GPS, laser sgagae sensors and so on, can make anything join
the Internet to exchange information, according to the protocol, which gives intelligent identification, location
and tracking, monitoring and management. At the present day, Smart phones have becowgterthéote
communication and estimating field. As Mobile phones grow to be a comfort to use and cheaper it can be used
for transmitting various types of information. Due to the distribute of mobile phones, various mobile data
administration applications areeing expanded. The report of the water standard monitoring can be very
efficient as well as with good accuracy for analysing the data when the sensor technology is combined along
with the mobile data application. Mobile devices, PC and tablets havéspiaydand keypad unit sensors which
are embedded in it. By using an IP address in the internet, the Phones may be joined together easily with the
Internet (IoT devices satisfies every requirement). In 10T mobile devices act as hub/cellular network. smart
things are part of the Internet in Ubiquitous Network Architecture; hence authorized users have approach for
information. The data are collected from each objects by using servers which acts as sink.

lll. History of WQM System

There has been lowf research on development of sensors for measuring the different water quality
parameters. Recently, an environmental monitoring system based on WSN system using different wireless
communication standards has attracted intensive interest. Jing [1] dkaigrieeless remote monitoring system
for water supply based on GPRS using PIC microcontroller. The PC management software is developed using
VC++6.0 software platform. Purohit and Gokhale [2] designed atiraal water quality measurement system
using Inel microcontroller, Global System for Mobile communications (GSM) module, assorted water quality
measuring sensors, Analogue to Digital Converter (ADC), and a liquid crystal display (LCD). Since
microcontrollers have more complex architecture, the devedaptime and cost increase due to the complexity
of the circuit design. Beri [3] designed an autonomoustiea device to measure the physical and chemical
parameters of water such as pH, temperature and turbidity using Arduino Atmega microcontroigdre& Z
wireless module. Hsia [4] developed a water meter system and leakage detection based on FPGA chip to realize
a signal generator, a detection circuit, data encoder and a serial port for the transmission of data. The proposed
system consists of pressusensor, an ADC and FPGA design board. Chi et al. [5] presented a reconfigurable
smart sensor interface device for industrial area of WSN in the 10T environment. These interface devices are
restricted as they are commonly based on the comparatively cordptiicated electronic boards-[8].
Vijayakumar and Ramya [9] designed a réiale water quality monitoring system in loT environment. The
system consists of several sensors to measure water parameters and the raspberry Pl B+ model as a core
controller.For WSN environmental monitoring application, the energy consumption is a critical issue due to the
deployment of a WSN based on the IEEE 1451 standard by combining with Complex Programmable Logic
Device (CPLD) & the application of wireless communicationlaT environmentThe method proposed by
M.K. Khuranain [10] is a lowcost approach, however, the designed system can only measure the pH level of
water.The research should be performed to achieve a broad space for development in the large number of
eneggy constrained sensor nodes in an unattended environment. Thereforepawery lowcost singlechip
fully integrated autonomous System -Chip (SoC) based wireless sensor node is required to solve these
problems. So. this proposed system consists ofiyof sensors to monitor the water parameters like water
level, pH, turbidity & water temperature. The measured values from the sensors can be processed by the core
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controller. The Arduino model can be used as a core controller. Finally, the sensoarddta ciewed on
android mobile using WFI module.
3.1 System Design

The objective is to design a real time water monitoring systdwilirenvironment for day to ddjving
and extend this work for the disaster management such as Tsunartiodeténich is comprised of :
1) Measurement of pH of water, turbidity, temperature, water level and water current.
2) To combat natural disaster calamities using Arduino B3 and its WiFi modulESP8266EX and sensors.

IV. System Architecture
Setup is shown in Fig. 1

Fig.1 System setup

This system consists of:

Termperature sensor: LM35 Temperature sensor is used to measure the temperature of water.

Turbidity sensorCz16/02 Turbidity sensor detects water quality by measuring level of tiyrbidi

pH sensor: pH sensor is used to measure hydrimgeactivity (acidity or alkalinity) in water.

Water level sensor: MCT2E Optsolator detects the level of water.

Accelerometer: ADXL335 senses forces of acceleration i.e. vibrations, movement, speed.

WiFi module: ESP8266EX WiFi module sends all the sensed data by microcontroller to android mobile
wirelessly.

Transceiver: The CC2500 transmitter will continuously send the sensors monitored data from controller to
CC2500 receiver interfaced with controlf@esent aboatside.

oukhwhNE

~

4™ International Conference OBNgineeringConfluence &nauguration of Lotfi Zadeh Center of 22| Page
Excellence in Health Science And Technology (LZCOBEDPUINOX2018



Water Quality Monitoring in [0oT Environment

Fig. 2Block diagram ofWQM system in 10T environment.

Fig. 2 shows the block diagram of Water Quality Monitoring System in loT environment. The
communication between controller and android mobile takes place thifilg module which itself acts as a
server and transmits all the sensed data to mobile. The monitoring devices like all the sensors are continuously
monitoring the quality of water. Flow of the project is explained as follows:
A. Firstly, power on both theystem (field and boat side) which will power on the controller and all the system
components interfaced with the controller.
B. To connect the android app with the controller wirelessly through wifi, search for the name of WiFi server
which we have predefinel Q FRQWUROOHUTYVY FRGLQJ E\ WXUQLQJ RQ :L)L RSWLRC
by entering the IP 192.168.4.1 and Port number 1234 of WiFi module which is also set through coding.
C. After the successful connection, the data which is monitored thramgos will be displayed on android
app.
D. Sensors such as turbidity sensor checks the purity of water, temperature sensor checks the surrounding
temperature , pH sensor detects pH level of water , water level sensor checks the water level and accelerometer
sensor detects the current flow of water if it is normal or abnormal.
E. The turbidity, temperature, pH sensor and accelerometer sensors are analog sensors so they are connected
on the analog pins of arduino and water level sensor i.e-I®plator is digial sensor hence connected with a
digital pin of arduino.
F. The inbuilt ADC is present at the analog pins of arduino which converts the sensed analog values into
digital.
G. Arduino will read all sensor data and calibrate it. After calibrating, it will matehdtta with the threshold
values and detect any abnormalities in water.
H. Through wifi module, notification will be sent to android app and also the live location will be detected
through GPS which will be also sent to the preloaded numbers in the andrditt@mgh GSM.
I. The CC2500 transmitter will continuously send the sensors monitored data from controller to CC2500
receiver interfaced with controller presenbattside.
J. If there is any detection of values greater than the threshold values, then floatiooti will be sent to
control room and the controller present at the control room will display the alert messages on LCD , turn on the
EX]]JHU DQG WKH UHG OHGYfV ZLOO VWDUW EOLQNLQJ
Because of these kind of indications , necessary action can be tdkahtahe.

V. Results
The system was tested under different conditions and with different qualities of water. The output of the
system was successful and in accordance with the research objectives. By logging on the application, the official
use@s can access the data and also the data is forwarded through SMS to them. The required parameters are
shown in reatime. The results of the system are shown below. Five parameters namely pH, turbidity,
temperature, water level and speed of water cufi@mtare measured using the experimental setup.
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Parameters Quality Range | Units
pH 6.58.5 pH
Turbidity 80-120 Percentage

Parameters measured with different water samples:

Parameter Drinking Water Baking Soda Lemon Juice Bleach

pH 6.5 9 2 13
Parameter Drinking Water Tap Water Muddy Water
Turbidity 98% 160% 419%

Fig. 3Boat Side Display

Fig. 4 WQM mobile application and SMS onafile.
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Fig. 3 and &hows boat side display indicating danger weathéVd®M mobile application and SMS on
mobile indicating the readings of all the water parameters.

VI. Conclusion

The real time water quality monitoring system for real time applicatinish is efficient and low cost
with different impurities ad in different periods of time has been tested after the impittien. The results of
the test for all times have been successFhke level of pollution in the water bodies are governed and the
sudden warnings are send to the public through messageslaand The diseases that are caused due to the
presence of metals and pollutants in the water can be protected by this system. The severe level of pollutants in
the Ganges and Yamuna rivers can be taken immediate actions. The task of monitoring carblyeudimnthe
less trained individualsio test more parameters of the water quality for some applications, other sensors can be
included in the system. The system has wide application and it is usable and affordable by all categories of
users.
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Abstract: Free space optidFSO) is communication systethat uses a light for carrying the
information and to exchange data between to or more pdirds.Space Optics (FSO) is a lin-sight
technology that uses lasers to provide optical bandwidinnections. FSO is capaldédata, voice and video
communications through the air, allowing optical connectivity without requiring -filpgic cable or securing
spectrum licenses. The transmission of FSO is mainly dependent on the medium becaeseribe @f forgein
elements like rain, fog and have are the some of these factors. In this paper, the weather conditions &
techniques employed to mitigate their effect are discussed in this paper.

I. Introduction

Free Space Optic iselatively simple. FSO is current capable for transmission of data to 2.5 Gbps
which can be increased upto to 10Gbps.Its based on the connectivity between FSO units consisting of the optical
transceiver with a LASER transmitter and photo detector receiver to provide daplakility. Each FSO unit
uses a high poweaptical source(i.e LASER) plus a lens that transmits light through the atmosphere to another
to another LENS receiving the information. The use of lasers is a simple concept similar to optical transmissions
using fiberoptic cables; the only difference is the medium. Light travels through air faster than it does through
glass, sat is fair to classify FSO as optical communications at the speed of tightbility to operate at high
power levels for long dtance FSO technology requires no spectrum licensing. Successful experiments results
determined the flexibility of FSO communicatioResearchers at the German Aerospace Centre determined that
the data transmission at 1.72 terabits per second acrogwcdistal 0.45kntan be achievedptical beams are
immune to electromagnetic interference. Optical components are less costly than Radio frequency components
and also consume less power.

Il. Characteristics
The FSO has relatively high bandwidth.
Transmissiommedia of the FSO is air transmission media having speed of light
The range of the potential application of FSO network is extensive, from home to satellite
Speed of deployment is fast.
FSO provide fullduplex bidirectional capability
Capacity is good thramicrowave &fiber.
As the FSO save, secure and undetectable system connect large area with minimum planning &
deployment.
Efficient optical noise rejection and a high optical signal gain

Nogakrwbr

©

I1l. Application
Telecom network extensionsFSO can be deployed textend an existing metro ring or to connect new
networks. These links generally do not reach the ultimate end user, but are more an application for the core of
the network.
Enterprise: The Flexibility of FSO allows it to be deployed in many enterpriseiegins such as LAN to
LAN connectivity, Storage Area Networks, and irt@mpus connections.
Fiber Complment: FSO may also be deployed as a redundant link to back up fiber. Most operators deploying
fiber for business applications connect two fibersettuse a reliable service plus backup in the event of outage.
Instead of deploying two fiber links, operators could opt to deploy an FSO system as the redundant link.
Access FSO can also be deployed in access applications such as gigabit EthernetSsreess providers can
use FSO to provide high capacity links to businesses.
Backhaul: FSO can be used for backhaul such as LMDS or cellular backhaul as well as gigabit Ethernet "off
net" to transport network backhaul
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IV. Challenges
Fog: The major challengto FSO communications is fog. Rain and snow have little effect on FSO, but fog is
different. Fog is vapor composed of water droplets, which are only a few hundred microns in diameter but can
modify light characteristics or completely hinder the passdgélat through a combination of absorption,
scattering and reflection. The primary way to counter fog when deploying FSO is through a network design that
shortens FSO link distances and adds network redundancies. FSO installations in foggy citiesSarth as
Francisco have successfully achieved caxlass reliability
Absorption: Absorption occurs when suspended water molecules in the terrestrial atmosphere extinguish
photons. This causes a decrease in the power density (attenuation) of the FSO bdaectyndffects the
availability of a system. Absorption occurs more readily at some wavelengths than others. However, the use of
appropriate power, based on atmospheric conditions, and use of spatial diversity (multiple beams within an FSO
unit) helps mantain the required level of network availability.
Scattering: Scattering is caused when the wavelength collides with the scatterer. The physical size of the
scatterer determines the type of scattering. When the scatterer is smaller than the waveiengtknown as
Rayleigh scattering. When the scatterer is of comparable size to the wavelength, this is known as Mie scattering.
When the scatterer is much larger than the wavelength, this is known-aslactive scattering. In scattering
unlike absorpon-there is no loss of energy, only a directional redistribution of energy that may have significant
reduction in beam intensity for longer distances.
Physical obstructions:Flying birds can temporarily block a single beam, but this tends to causetmmty s
interruptions, and transmissions are easily and automatically resumed. LightPointe usésamuliystems
(spatial diversity) to address this issue, as well as other atmospheric conditions, to provide for greater
availability.
Building sway/seismicactivity: The movement of buildings can upset receiver and transmitter alignment.
LightPointe uses a divergent beam to maintain connectivity. LightPointe is developing a tracking device for use
in ultra highspeed FSO systems mounted on freestanding towers
Scintillation: Heated air rising from the earth or marade devices such as heating ducts creates temperature
variations among different air pockets. This can cause fluctuations in signal amplitude which leads to "image
dancing" at the FSO receiver emndghtPointe's unique mulbeam system is designed to address the effects of
scintillation. Refractive turbulence: Refractive turbulence causes two primary effects on optical beams.
x Beam Wander: Beam wander is caused by turbulent eddies that are laggettb
beam.
X Beam Spreading:Beam spreadintgpng-term and shorterntis the spread of an optical beam as it
propagates through the atmosphere.

Safety: To those unfamiliar with FSO, safety is often a concern because the techndeg lasers for
transmission. This concern, however, is based on perception more than reality. The proper use and safety of
lasers have been discussed since FSO devices first appeared in laboratories more than two decades ago. The two
major concerns indge human exposure to laser beams (which present much more danger to the eyes than any
other part of the human body) and high voltages within the laser systems and their power supplies. Standards
have been set for laser safety and performance and ourys8ms comply with these standards.

V. Block Diagram

Fig.1 Block diagram of FSO system
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Description of the block diagram
At Transmitter

A source producing data input is to be transmitted to a remote destination. This source has its output
modulated onto amptical carrier; laser or LED, which is then transmitted as an optic al field through the
atmospheric channel. The important aspects of the optical transmitter system are size, power, and beam quality,
which determine laser intensity and minimum divergeabtainable from the system. At the receiver, the field
is optically collected and detected, generally in the presence of noise interference, signal distortion, and
background radiation. On the receiver side, important features are the aperture gtze fAndmber, which
determine the amount of the collected light and the detectordfeliew (FOV). The transmit optics consists
of lens assembly ( Plano convex lenses ) and receiver Optics consist of telescope units to receive the incident
light.

Modulation

Firstly, the incoming data stream is serial to parallel converted into "n" independent streams. These
streams are encoded in parallel by an encoder. In the parallel encoder, a data block is composed by taking one
bit out of each data sequence, ledgiene the data blocks are encoded. The parity check bits are added and
transmitted on "k" exclusive channels, which have same rate as the data sequence and are also generated by the
encoder. Hence, this parallel encoder makes an (1 1 + k, n) code,nwhéres the codeword length. Secondly,
these n + k codeword sequences are modulated into 00K or PPM codes on each channel. At the optical
modulator, these code sequences modulate each diode with a different wavelength and are multiplexed. In the
multiplexer, each optical signal from channels is focused on an optical fiber. The optical pulses from the fiber
are spread on the optical channel

At Receiver

Compared with transmitters, receiver choices are much more limited. The two most common detector
mateial systems used in the ne®& spectral range are based on Si or indium gallium arsenide (InGaAs)
technology. Germanium is another material system that covers theoperating wavelength range of commercially
available FSO systems. However, germanium teolgyois not used very often because of the high dark
current values of this material. All these materials have a rather broad spectral response in wavelength, and,
unlike lasers, they are not tuned toward a specific wavelength.

Demodulator

At the receier, the transmitted pulses are received together with the ambient light noise. These
multiplexed signals are separated in accordance with their carrier wavelength .The optical filter is used as the
de-multiplexer. Theseptical banepass filters are usuglconstructed of multiple thin dielectric layers, and can
achieve narrowbandwidths.These separated signals passed to the photo diode array, demodulated by pulse
demodulator, and thesrecoded in parallel by the parallel decoder. Finally, these paralfebttacks are parallel
to serial converted teetrieve the original data.

LED vs Laser Diode as light source

The choice of LED vs. Laser Diode as a light source in a wireless optical transmission product depends
on the target application, and the relapsatformance, cost and reliability requirements of the overall solution
being designed. Long range, very high speed (gigabit or more}tpgiatint FSO systems require laser diodes.
Such products compete with higheed RF poinrto-point solutions oftendsed on milimeter wave transmission
in the 60, 70, 80 and 90 GHz bands. However, shorter range LED based systems can ackipeedthigptical
system performance, while dramatically reducing the overall system size and cost

VI. Review of FSO
FSO is atechnique, in which we transmit information in the form of the light .In ancient times there
many technique to transmit signal through light such fire etc. Today, this technique was developed using
communication system.

IN 1880-1905

On February 19,1880 #&ell's Laboratory, the photophone was invented and its was communication
device that allows transmission of speech on beam of light. On June 3, 1880 Bell's assistant transmitted a
wireless voice telephone message between two buildings roof at distance®18 . For improving efficiency
of the signal, transmission distance & also security. In late 18th century and early of 19th century a heliography
device was invented .It is a wireless telegraph that signals by flashes of sunlight reflected by thel harro
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flashes are produced momentarily pivoting the mirror, or by interrupting the beam with shutter .The
heliography was a simple but effective instrument for instantaneous communication over long distance. It main
uses were military, survey and for@sbtection work. It was invemted by the German.

IN 19061960

Military was interest in photophones, so in 1935, the German Army developed a photophone where a
tungsten filament lamp with an IR transmitting filter was used as a light source for impsecingty as well as
distance. Modern OWC uses eitt@sersor Light emitting diodeg¢LEDs) as transmitters. In 1962, MIT Lincoln
Labs built an experimental OWC link using a light emitting GaAs diode and was able to transmit TV signals
over a distance @30 miles. After the invention of the laser, OWC was envisioned to be the main deployment
area for lasers and many trials were conducted using different types of lasers and modulation
schemesHowever, the results were in general disappointing due to Bixgegence of laser beams and the
inability to cope with atmospheric effects. With the development ofléss fiber optics in the 1970s, they
became the obvious choice for long distance optical transmission and shifted the focus away from OWC
systems

IN 19602015
The invention n the 1960s, revolutionized free space optics. Military organizations were

particularly interested and boosted their development. However the technologyat&st momentum when the

installation optical networketworks for civilian uses was at its peak.Many simple and inexpensive

consumdremote_controlsise lowspeed communicationsing infraredIR) light. This is known asonsumer

IR technologies

X In 2008, MRV Communications introduced a figgace optics (FS@ased system with a data rate of
10 Ghit/s initially claiming a distance of m at high availabilityThis equipment i:mo longer available;
before enebf-life, the product's useful distance was changed down te350

X In 2013, the company MOSTCOM started to serially produce a new wireless communicatio@iﬂbm
also had a data rate of @Gbit/s as well as an improved range of up to kK& but to get to
99.99%uptimethe designers used an RF hybrid solution, meaning the data rate drops to extremely low
levels during atmosphier disturbances (typically down to Mbit/s). In April 2014, the company with
Scientific and Technological Centre "Fiord" demonstrated the transmission spe@dit/30 under
"laboratory conditions".

VII. Conclusion
This paper gives us idea about the revolution of the free space optic. The many communication
problems are solved by using this networking technique. Today there many challendasedreby this
technique such fog, rain, due bad weather signal trangemispeed decreases. The major issue of this technique
is that open outdoor communication in open atmosphere result in signal attentatiomprove reliability, a
number of new methods are being applied.
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Abstract: -Mobile adhoc network consisif wireless nodes that communicate eatier by exchanging the
information.Routing refers to establishing roufier transferring the informationrdm one node to another node

and the protocols used is called routing protocols. The requirement of routing protocol is to send and receive
informaion among the nodes with best suited path with the minimum delay. Correct and efficient route
establishment between a pair of nodes is the primary goal of routing protocol. Many routing protocols for
MANET have been proposed earlier. Performance analysisuting protocol is a significanthallenge in the
researcharea. Thispaper, gives a review work done on existing protocols characteristics of MANET and
comparison between them.

Keywords:- Hybrid, MANET, MH Proactive, Reactive, Routing protocols

I. Intr oduction

Wireless technologies like 802.11, Bluetooth enabled mobile devices to use MANET. These are
established by connecting wirelessly. MANET has various advantages over traditional network, such as reduced
cost, area, infrastructure, ease of establesttmrouting is performed by nods, MANET is collection of nodes
which is characterized by energy limited nodes, these nodes are knownikshosts [MH] [1

The interesting area in MANET is routing. Routing depends on many factors like topologypsebécti
routes, and location of request initiator. The most basic operation in IP layer of MANET is to successfully
transfer data packets.

But the most challenging job is designing a routing protocol for MANET so that a node at least needs
to know the readbility information to its neighbour for determining packet root.

In MANET routing is performed by individual nodes. To perform routing task memory is required as
well as the computation power. But the mobile service limit the physical size and weigtat thie there is
limitation on memory available , computational resource as well as battery power.as MANET contains more
nodes it require more power , memory and band width. Mobility of nodes is also major factor because network
topology changes unpredidily causes broken routing links which make them recalculate the processing time,
memory, power, thus it generates traffic backlogs and overhead traffic.

Il. Classification Of Routing Over Ad-Hoc Network

Table no 1: Classification of routing over ABHOC
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Topology-There are various type of topologies used,topologies are the way in which nodes or constituent parts
are interrelated.toplogies such as mesh ,star,ring,bus,grid,circular are performed.

2.1 Topology based routing protocol.

It depends on informath about existing links in the network and utilize them to carry out task of packet
forwarding.

2.1.1  Proactive protocol.

These are table driven protocol. Classical routing strategies sublistsce vector or Link state If there is any
change ifink connection it is updated periodicalgviH in MANET should keep track of routefgossibly to
destinatiof because on known router wan forward packet immediately

Advantages: Node experiences minimal delay more bandwidth than reactive.

21.11. DSDV ( Destination seuenced distance vector routingy

It is proactive distance vector routing protocol proposed by [1], it is hop by hop distance vector.in this
each node broadcast update periodically. It is based upon the Bélbréalgorithmto calculate the shortest
number of hops to the destination [2].It maintains routing table for all possible destinations within the network
and number of hops to destination. Each DSDV node maintains a routing table which stores; destinations, next
hop adiresses and number of hops as well as sequence numbers; routing table updates are sent periodically as
incremental dumps limited to a size of 1 packet contaiairlg new information [B

To alleviate traffic two type of packets are employali dump andsmall increment [[L If a route
update with a higher sequence number is received it will replace the existing route thereby reducing the chance
of routing loops, when a major topology change is detected a full routing table dump will be performed, this ca
add significant overhead to the network in dynamic scenarios [1].

2112 WRP ( Wireless routing protocol)

WRP is tabledriven protocol [murthy 1996] [1it maintains routing information among all nodes .tables formed

are distance table, routingble, link cost mesage retransmission list MRL].

MRL contains.

1. Sequence number of update message

2. Retransmission counter

3. Acknowledgement required flag vector with lentry per neighbor

4. List of updates sent in update messages.

WRP belongs togth finding algorithm.

In WRP MH[B@ OHDUQ DERXW H[LVWHQFH RI WKHLU QHLJKERU YLD DFNQRZ
any message within time period it must send hello message to ensure connectivity. It eliminate loop situation
and provide fastaoute.

2.1.1.3 TBRPF

It is based on extended reverse path &ding algorithm [[lal 1978][1].

In this the generated message is broadcasted in reverse direction along the directed spanning tree
formed by shortest path from all nodes

In these praicols, each linkstate update is sent on every link of network.Toplogy broadcast based on
reverse path forwarding protocol @ular 1999][1], it considers the problem of broadcasting TBRPF combines
with concept of ERPF which results in use of minimum paths based on topology information .The use of
minimum hop trees result in less frequent changes in broadcast trees and therefore less communication cost to
maintain theree.

2.1.1.4. OLSR

It is based on link state algorithm [jacquet 2001%Ibptimization of pure link state protocol for MANETS.
-It reduces the size of control packet.

-Instead of all links it declares only subset of links.

-neighbors serve as multipoint relay.

-minimizes flooding by using selected node which results in temuof traffic.

The protocol keeps the route of all destination which make it beneficial for traffic pattern with large
subset of MH are communicating with each other and <source, destination>pair is changing continuously.
OLSR is designed to work in distLEXWHG PDQQHU HDFK QRGH VHQG PHVVDJH SHULR
delivery of messages each control message contains a sequence number of most recent information therefore
reordering van be done at receiving end. OLSR perform hop by hop routing.
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2.1.15. STAR

Source Tree Adaptive Routing protocol [Garctauna-Aceves 1999] does not use periodic message to update
neighbors

STAR creates the same routing performance as the other proactive protocol and still be equal in bandwidth
efficiency to dotain this result routes are allowed to be +4ogtimal to save bandwidth. STAR depend on
underlying protocol must keep trackrfighbourMH.

2.1.2  Reactive routing protocol

In this nodes, only discovers the route to destination on demand. Uikt PFWLYH LW GRHVQYIW QHH(
save the route before in the memory. It consumes less bandwidth than proactive, its disadvantage is that even
though route maintenance is limited it still may generate network control traffic

2.1.2.1 DSR(DYNAMIC SOURCE ROUTING)
This protocol consist of two major phase
1. Route discovery
2. Route maintenance

The reactiveDSR Protocol was developed by].]H first checks whether it has route to destination, it
KDV SDFNHW WR VHQG WR VRPH GshicW Wittt lirRigteEriune discolvaty.iCsBrids/ Q TW K
route request package contain address of destination along with source MHs address and unique identification
number. DSR addresses mobility issues through the use of packet acknowledgements; fedceésdoan
acknowledgement causes packets to be buffered and route error messages to be sent to all upstream nodes.
Route error messages trigger the route maintenance phase which removes incorrect routes from the route cache
and undertakes a new routeatigery phase.

2122 AODV

It is combination of DSDV and DSR .It obtains or perform route discovery and route maintenance from
DSR and hop by hop from DSDV.AODV reduces number of broadcast ,maintains complete list of routes as in
DSDV algorithm AODVis extension of DSR.It is pure on demand acquisition system the route are create when
needed so called on demand.

A broadcast route discovery mechanism

RREQ route requestpacket broadcasting to find a route

RREP Route reply packds used to set up fvard path

Dynamic establishment of route table entiiemdes lie on active paths only maintain routing information
Maintenance of timer based sta#® routing table entry is expired if not use recently

Destination sequence numkeprevents routing loopand avoids old and broken routes.

Every node maintain two counter

1. Sequencaumber

2. Broadcast id: increment whenever the source issues a new RREQ

RREQ packet<source addr, source seq, broadcast Id, dest addr, dest seq, hop count>
Destination repliesnicasting RREP <source addr, dest addr, dest seq, hop count, lifetime>
Intermediate node

It discards duplicate packet and sends RREP if it has active route with higher sequence number

Figure no 1: RREQ and RREP route of AODV
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In theFig no 1 we get to know A sends RREQ to destination D as definedeaBREQ d.as it moves further it
increases its hop cattill it reaches destination.then sends RREP route reply to A thus hop count incsease
along the route.

2.1.23. Link reversal routing & TORA

The temporal ordered uting algorithm [§. Is adaptive loop free distributed routing algorithm it is based on
concept of link reversal? The concept behind TORAt idecouples the message rfrarate of topological
changes. It is characterized by multipath routing capability. It is proposed to operate in highly dynamic mobile
networking environment.

Its protocol performs three basic functions

1. Route creation

2. Route maintenance

3. Route ersure

Node with greater height can only send data to downstream node with low height.

2.1.3. Hybrid protocol

It combines local proactive and global reactive routing. It needs to maintain those path that are currently in use.
Hybrid routing can be clag®d as

1. Zone routing protocol (ZRP

2. Fisheye state routing=SR

3. Landmark routing for MANET LANMAR)

4. Cluster based routing protocoCBRP)

2.2. Position based

It overcame some of the limitations of topology based routing by relyingvailability of additional
knowledge. It requires physical location information of node.MH determined position using GPS or other
positioning technique. Sender normally uses location service technique to determine destination node and
incorporate packadestination address. Routing process is based on destination location available in packet and
location of forwarding nodeseighbour

2.2.1 Location service

1. Distance routing effect algorithm for mobility
2. Quorum based location service
3. Grid locationservice

4. Home zone

2.2.2 Forwarding strategies

1. Greedy packet forwarding

2. Restricted directional flooding
3. Hierarchyrouting

4 Other position based routing
2.2.3  Other routing protocol

1. Signal stability router

2. Power aware routing

3. Associativity basedouting

4 QoS routing

[ll.  Conclusion
In this paper we have identified and reviewed a range of literature on the topic of MANET routing
protocols. We have discussed reactive and proactive MANET routing protocols and also overviewed hybrid
routing and pdsion based routing protocol. Our review focuses upon protocols developed by Perkins, namely
the Destination Sequenced Distance Vector (DSDV) anthdaddOndemand Distance Vector (AODV) which
researchers claim is the most popular MANET routing protocol.
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Abstract In modern days with the increasésocial networking mediuns® many digital images are uploaded
every dayto access this very large image collection New technology introduced that is the Content Based Image
Retrieval which is Image mining systeDue to the enormousicrease in imagdatabase sizeas well as its

vast deployment imarious applications, the need for CBIR development afise need to find a desired image

from a large collection is shared by many professional groups, including journalists, design engineers and art
historians. Contentbased image retrieval (CBIR) is an important research area for manipulating large amount
of image databases and archivé€2BIR implements retrieval based on the similarities described in terms of
extracted features with more goodnessitHis paper, dynamicontentbased image search and retrieval is
conferred called feature extraction method. The perceptible contents of an image suektae & color

feature extractiongre availed in CBIRCBIR requires feature extraction and computatidrsimilarity. The

Haar wavelet transform is used for texture feature extraction, and dlmr deature extraction use color
moments. The distance between the query image features and the database images features is computed.
Experiment results reflectéhimportance of the Haar wavelet transform and color moments in the performance
of proposed CBIR method.

Keywords CBIR,Haar Wavelet, Color moment, Canberra distance

I. Introduction

The aim of the paper is to solve the problems of retrieval of images flangea databases. It is not
possible to annotate each image in a large database of images. Hence rather than using the metadata, such as
keywords, tags & annotations associated with that image we use input as a image, and the output is similar
images fromthe databases. The goal of ConiBased Image Retrieval (CBIR) systems is to operate on
collections of images and, in response to visual queries, extract relevant image. The application potential of
CBIR for fast and effective image retrieval is enormoegpanding the use of computer technology to a
management tog4]

While the requirementf image userscan vary considerablyjt canbe usefulto characterizémage
gueriesinto three levels of abstractionprimitive featuressuchas color or shapejogical featuressuchas the
identity of objectsshownandabstractttributessuchas the significanceof the scenesdepicted.While CBIR
systemscurrently operateeffectively only at the lowest of theselevels, most usersdemandhigher levels of
retrieval. Usersneedingto retrieveimagesfrom a collectioncomefrom a variety of domains,including crime
preventionmedicine,architecturefashionandpublishing.Remarkablylittle hasyet beenpublishedon the way
suchuserssearchfor anduseimages thoughattemptsarebeingmadeto categorize X V Haghaffiorin the hope
thatthis will enabletheir needsto be bettermetin the future. Attemptsare alsogoing on integratingthe search
for all kind of imagesandcombiningall abovementionedfeaturevectorsfor comparisorandretrievalso asto
achievethe bestpossibleefficiency

Il. Texture
An image texturés a set of metrics calculated in image processing designed to quantify the perceived
texture of an image. Image texture gives us information about thalspatingement of color or intensities in
an image or selected region of an imfgjémage textures can be artificially created or found in natural scenes
captured in an image. Image textures are one way that can be used tdgegimeémtatiojor classification of
images. To analyze an image texture in computer graphics, there are two ways to approach the issue: Structured
Approach and Statistit@pproach.

2.1 Texture Segmentation
The use of image texture can be used as a description for regions into segments. There are two main

types ofsegmentatiofpased on image texture, region based and boundary based. Though image texture is not a
perfect measure flgegmentatioft is used along with other measures, such as color, that helps solve
4™ International Conference On Engineering Confluence & Inauguration of Lotfi Zadeh Center 48| Page
Excellence in Health Science And Technology (LRED+EQUINOX 2018




Extraction of Image Texture and Color Features: CBIR Techniques

segmenting in imageRegion Basedittempts to group or cluster pixels based on texture properties together.
Boundary Based\ttempts to group or cluster pixels based on edges between pixelothatfrom different
texture properties In this paper we are going to use region based technique.

. HAAR WAVELATE Transform
TheHaar transfornis the simplest of theavelet transform$ This transform crosmultiplies a
function against the Haar wavelet with various shifts and stretdtiesdaar transfornis one of the oldest
transform functions, proposed in 1910 by the Hungarian mathem§éifiéd Haal It is found effective in
applications such as signal and image compression in electrical and computer engineering as it provides a
simple and computationally efficient approach for analysing tbal laspects of a signal. The Haar transform is
derived from the Haar matr{8] An example of a 4x4 Haar transformation matrix is shown below.

The Haar transform can be thought of as a sampling process in which rows of the traiwsiama&ix act as
samples of finer and finer resolution.The Haar transform has the following properties

1. No need for multiplications. It requires only additions and there are many elements with zero value in the
Haar matrix, so the computation time i®st. It is faster thgdlalsh transforthwhose matrix is composed of +1
DQG i

2. Input and output length are the same. However, the length should be a power of 2, i.e.

3. It can be used to analyze the localized feature of signals. Dugddtibgonajproperty of the Haar function,
the frequency components of input signal can beyaadll

3.1Color Moment

We use color moments for color feature extraction. The basis of color moments lies in the assumption
that the distribution of color in an image can be interpreted as a probability distrifitiBnobability
distributions are chacterized by a number of unique moments (e.g., normal distributions are differentiated by
their mean and variance). Computing color moments is done in the same way as computing moments of a
probability distribution.

Mean
The first color moment can be inpeeted as the average color in the image and can be calculated by using the
following formula:

where:N = number of pixels in the imagey;= value of theth pixel of the image at the i
th color channel.

Standard Deviation
The second color moment is the standard deviation, which is obtained by taking the square root of the variance
of the color distribution.

Where E; = mean value, or first color moment, for th#éhicolor channel of the

image
Skewnress
The third color moment is the skewness.

Kurtosis

The fourth color moment, and, similarly to skewness is kurtosis, it provides information about the
shape of the color distribution. More specifically, kurtosis is a meagureve flat or tall the distribution is in
comparison to normalistribution [L7].
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where is the mean of, lis the standard deviation ®f andE(t) represents the expected value of the
guantityt. Color moments can be computed fanycolor model. Three color moments are computed per
channel (e.g. 9 moments if the color modeRBB and 12 moments if the color modelG81YK). Computing
color moments is done in the same way as computing moments of a probability distiidatigat nine
numberg twelve moments for each color channel as color features for each of the image.

3.2Smilarity Measuresand Distance

The similarity between two images is computed by calculating the distance between feature
representation of the query imagaldaature representation of the image in the dataset. We have used Canberra
distance and city block distance for distance calculation of the feature i&}ttirghe distance between feature
representation of the query image and feature representatiba ddtabase image is small, then it is considered
similar.

3.21. Canberra distance
The Canberra distancs a numerical measure of the distance between pairs of points in a vectof7$ddee.
Canberra distanagbetween vectorp andq in ann-dimensonal real vector space is given as follows:

Where are vectors.

3.22 City Block Distance A function of the similarity between two image distributions is defined as the sum of
the weighted differences betwettie moments of the two distributions. Formally this is,

Where

(H,)) : are the two image distribution being comparédis the current channel indexr : is the number
of channels

ELE? : are the first momants of two image distributions

3.23 Combining the Features

We will work with two feature extraction methods, Haar wavelets for texture feature extraction, and
color moments for color feature extraction. Using only a single feature for image retnigydde inefficient. To
produce efficient results, we will combine the two features by adjusting appropriate weights. Similarity between
two images is computed by calculating the distance between the feature vectors ofithades. In our paper
we calclate two distances from two feature vectors for each ifg€hen the final distance is calculated by
combining weights with those two distances. The final distance between the query image and the image in the
database is calculated as follows:

d=d*wit d* w,

Where
d;=calculated distance using Haar wavelet features
wi=weight for Haar wavelet features
d,=calculated distance using Color features
wy=weight for Color features
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3.4CBIR

Figure 1. A CBIR system block diagram

CBIR systems work in the following wd$] In CBIR system an user gives an input as a query image
from which a feature vector is extracted, then feature vector is also confipugstth image in the database and
the set of all feature vectors is organized as a database index. When similar images are searched with a query
image, a feature vector is extracted from the query image and is matched against the feature vectors in the
database. Differences between the various systems lie in the features they extract and the algorithms used to
extract those featurgsl] Whose difference distance is lesser that image is displayed as the relevant output
images from the databases as theltes

IV. Result

Theimagesin the databasere classifiedinto 18 classesandeachclasscontains30 images.Retrieved
imageis consideredmatchedif it is in the samecategoryas a query image. The three methodswhich are
implementedare Texture FeatureExtraction Method, Color FeatureExtraction Method, and Combinationof
both (Texture+ Color Feature).

The performanceof a CBIR systemcan be measuredn termsof its precisionand recall. Precision
measureghe retrieval accuracyi;it is the ratio betweenthe numberof relevantimagesretrievedand the total
numberof imagesretrieved.Recallmeasureshe ability to retrieveall relevantimagesin the databaselt is the
ratio betweerthe numberof relevantimagesretrievedandall of therelevantimagesin the database

Database TextureFeature Color Feature (Texture+ Color Feature)
Precision(%) Recall(%) Precision| Recall(%) Precision Recall

(%) (%) (%)

1) Bungalows | 78.97% 53.33% 51.72% | 53.33% 55.22% 56.41%
2) Bridges | 93.75% 76.67% 62.50% | 66.67% 75% 70%
3) Lakes 46.87% 43.33% 65.21% | 53.33% 75% 60%
4) Forts 41.11% 40.04% 62.50% | 56.67% 75% 63%

5) Dinosaurs | 83.31% 76.67% 98% 93.33% 98% 93.33%

6) Roses 93% 66.67% 60.12% | 60.54% 68.18% 63.33%

7) Buses 83.35% 56.67% 78.98% | 53.33% 93.75% 53.37%

Table 1: PrecsionandRecallTable

We extractedthe Texture Featuresand Color Featureseparatelyandthenwe experimentedvith the
CBIR systemby usinga combinationof boththe features.Table 1 showthe Precisionand Recall valuesof the
Texturefeature,Color featureandcombinationof boththe featuresof databasémagesof differentclasses.

4.1 Texture Feature Result
The Figure.2.Showstheresultof TextureFeatureExtractionmethod.We havetakena queryimagenumber255
from the databas@ndsystenretrievesthe mostsimilarimagesfrom the database.
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Figure 2. TextureFeatureExtractionResult Figure 3. PrecisionVs RecallGraphfor TextureFeature
Extraction

Figure 04. Color FeatureExtractionResult.  Figure 05. PrecisionVs RecallGraphfor Color Feature
Extraction

Figure 06. Combined(Texture+ Color) FeatureExtractionResult  Figure 07.PrecisionVs RecallGraphfor
Combined(Texture+ Color) FeatureExtraction

V. Conclusion
In this paper, we have proposed an efficient CBIR method based on the Texture feature extraction
using Haar wavelet transform and Color feature extraction using color moments. We have included a database
of 540 images containing 18asses each of 30 images. Performance is measured using precision and recall
measures for comparison. In distance calculation, Canberra distance gives better result for texture feature
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extraction and City block distance is efficient for extracting colatuie. In most of the retrievals feature
extraction using Haar wavelet transform gives better result than Color moment used for Color feature extraction.
Hence Haar wavelet transform gives better result than color moment. Combination of both texturrand co
feature gives better result than all other methods.
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Electromagnetic Band Gap (EBG) Structure
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Abstract: This paper present a triple band, low profile microstrip antenna for radio altimet&8E |
INSAT/super extended C band axdand applications. Here triple band operation is achievednbighroom

like electromagnetic band gap (EBGiructure Theproposed antenna operatever radio altimeter band (4-1
4.4 GHz), extended C band from @.1 GHz) and X band from (9.10.5 GHz)An antenna is simulated on
FR-4 substrate and overall dimensiondigx34x1.6mnt. High-Frequency 8ucture Simulator (HFSS) software
tool was used for the simulation.

Keywords:Multiband antenna, Electromagnetic band gap (EBG), Rectangular microstrip antenna, CXoband,
band Radio altimeter.

[.  Introduction

In recent years, Wirelegechnology has beeshugedevelopment, which required the convenience of
efficient modules that can be functionedirdtantat low power consumptionVith the growth of wireless
communication systems, there is an enormous requisite for antennas wisciitasketo operate in multiband
operation in wireless communications, suchca#f phones, aerospace, radars and sensor netwerkged
microstrip patch antenna become ttighly demanding antenna because of their applications, which has some
advantagedike lightweight, low profile properties, cost and operating in higlequency ranggl]. However,
the general microstrip antenna has some disadvantages such as low efficiency, narrow bandwidth, and surface
wave losse$2]. There are many printedntenmassuch as monopole, dipgland slotwith dual or multiband
structure have been presen{@d6]. Three radiating elements with strip were used to achieve a WLAN and
WIMAX frequency band of operations [3A customized Wshaped in the ground plane acmmpdaite form of
the slotetched on theadiatingpatch, dual band frequency was obtained [Dgfective ground structure (DGS)
and L-shaped strips and cresbaped strip line wenased to achieve a duahnd and bandwidth enhancements
[5]. A slot antenna was presented to achieve-tiaall (2.42.485 GHz and 5.15.825) using narrow slots at
corner region on radiating patch [6].0 investigated duaband operatiorslot antenna for LTE/WWAN
operationobtained by tapered opestot is fed by 5@hms vertical feed line with two parallel protruded feeding
structures [7]Using annular slot and annular patch stacked together,

slot/patch antenna was presented for dh#add operation at 2.5 and 3.5 GHz [Blowever, these
antennas have complex sttues, small bandwidth and not purely tunable characteristics. Recently different
techniques have been establistsedh as electromagnetic band gap (EB®lcture [911]. To advance the
functionality of highfrequency, suppress the surface wave and ingptbe antenna parameter tbe printed
antennasising EBG mushroortike structure[9]. By usinga different shape of EB&ructures ar@laced on
conducting ground planantenna bandwidth arttle gain werémproved [10].Novel metamaterial based EBG
was irtroduced to achieve dulnd antenna at frequencies 2.4 GHz and 5.0 [&Hz

In this papeiit is proposed to obtain a triple band operation using mushid@nEBG structures for
radio altimeters, IEEE INSAT/super extended C band and X lzmdications.The demonstration o
multiband antenna usj EBG is showcased in section Il. Sectiorstibws the simulated results of the proposed
antenna.
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Il Antenna Design

a) Top View b) Bottom View
Figure no 1: Geometry and dimension of proposed antenna a) Top View b) Bottom View

The design and geometry configuration of the antenna is shown in Fig 1. The proposed antenna was
simulated on FR 4 substrate relative permityiif) of 4.4, loss tangent (taf) of 0.02 and height of 1.6 mm.
The overall size ofnantenna is 42 x 34 nfmA Width of themicro-strip IHHG OLQH LV puKY LV IL[HG D\
arrange to attain 50impedanceThe mushroonilike EBGconfiguration wasomposed of a ground plaméth
different sizesquare patclon top ofaninserted via, which connects the middle of Starepatch and the
ground plane.

Table no 1:Proposed antenna parameters after optimization

Parameter L W PL PW GL GW a
Unit (mm) 42 34 16 15 42 34 4
Parameter b c d e f g h
Unit (mm) 1 6.1 6.1 9.25 9.25 222 3

The resonance frequency of the mushrdike EBG structure is determined?].
1
B= —— (1)
2e3% %
L is the inductor effect an@ is the capacitance effect in EBG structure.
The inductorLis because othe currents flowing through the vias and the bottom pld&ze the inductance

Ldepends on the height of the substrasad can be given by

.= &b (2)
The capacitoC is because othe gap effect between the adjoining patches tisdtalculated §].
G¥(1+ ¥ G+ C
Y%= T COoSs D:j' I—C 6] (3)

Wherek is the width of the mushrootike EBG, g is the g@ of the mushroortike EBG, h is the substrate
thickness.

The proposed antenmasonatesit three frequencie4.3 GHz, 6.9 GHz and 9.3 GHz respectivélye width and
the gap dimensioof mushroom like EBG are obtained from the above equations. The apginparameter of
the proposed antenna is shown in table 1.
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. Simulation Results

The proposed antenna is simeldtby usinghe High-Frequency 8ucture SimulatorflFSS) software
tool. Fig.2 show theimulated return loss with mushrodike EBG cells and without EBG cells.

Simulated returdoss characteristics shows, without mushrdik@ EBG structure cell, the only
rectangular shape radiating patch shows onengegt frequency of 10 GHz. fives only X band frequency
applications. Presenting four mushrotike EBG structure cells exhibits three resonant frequencies of 4.3 GHz,
6.9 GHz and 9.3 GHz. Thel0-dB bandwidth of 300 MHz from (4-4.4 GHz), 400 MHz from (6:7.1 GHz)
and 1400 MHz from (9- 10.5 GHz) respectively, which is used to radio altimeters, IEEE INSAT/super
extended C band and X band applications.

The radiation pattern states to the directional need of the strength of fields from the antenna. The
simulated radiation pattern-field co and cross polarization at 4.3 GHz, 6.9 Géird 9.3 GHz have been
presented are shown in Fig. 3. It shows the radigiadternsbidirectionatharacteristics at-glane and gain of
the proposed antenna BtPlane i9.5 dB, 3.49 dB and 2.82 dB at 489 and 9.3 GHz respectively. The
operative bandwidth of the proposed antenna with good radiation patterns existed to bg0abdutz from
(4.1-4.4 GHz), 400 MHz from (6-7.1 GHz) and 1400 MHz from (9.10.5 GHz) which are reliable with the
requiremenbdf the radio altimeters, IEEE INSAT/super extended C band and X band applications.

Figure no 2: Simulated returdoss characteristics effect of EBG cells

(a) (b)
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(©)
Figure no 3: Radiation patterns for the proposed antenna with copolar andpwlassat resonant frequencies
(a) 4.3GHz (b) 6.9 GHz and (c) 9.3 GHz

V. Conclusion
A triple- band, small size, low profile microstrip patch antenna is simutateeR 4 substrate for radio
altimeters, IEEE INSAT/super extended C band and X band applications by using mufikeo@BG
structue cells. Simulated results shdhat the antenna is accomplished of operating at41GHz for radio
altimeters, 6.77.1 GHz for IEEE INSAT/super extended C band and-4.0.5 GHz for X band applications.
The antenna has a small size 42 x 34°rand realizes triple band operation with appropriate impedance
matching and radiation patterns.
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Abstract The purpose of this paperis to despribe solution to the little hasyet beenpublishedon the way such userssearchfor
problem of designing aContent Based Image RetrievdCBIR) system. It and useimages,though attemptsare being madeto categorize
outlines the problem, theproposed solution, the final solution and % \/ Hyghagjiorin the hopethatthis will enale their needso be
the accomplishments achieved. Due to the enormous increase inqyarmetin the future. Attemptsare also going on integrating
Imagedatabase sizes, as well as its vast deploymentvarious w0 searchfor all kind of imagesand combining all above

applications, the need for CBIR developmenarose.Content-based . . .
image retrieval (CBIR) is an important research area for mentionedfeaturevectorsfor comparisorandretrieval so asto

manipulating large amount of image databases and archives. achievethebestpossibleefficiency

Extraction of invariant features is the basis of CBIR.This paper

focuses on the texture & color feature extractions. &lng just one

feature information for comparing images may cause inaccuracy Il. TEXTURE

hence compared with more than one features. CBIRequires ) ) . o

feature extraction and computation of similarity. The Haar wavelet Animage texturés a set of metrics calculated in image
transform is used for texture feature extraction, and ér color processing designed to quantify the perceived texture of an
feature extraction i use color moments. The distance between theimage. Image texture gives us information about the spatial
query image features and the database images features isarrangement of color or intensities in an image or selected
computed. Experiment results reflect the importance of the Haar region of an inage[5]image textures can be artificially created
wavelet transform and color moments in the performance of o found in natural scenes captured in an image. Image textures
proposed CBIR method. are one way that can be used to haifs e%mentatﬂmr
classification of images. To analyze an image textire
computer graphics, there are two ways to approach the issue:
Structured Approach and Statistical Approach.

Keywords, CBIR, Haar Wavelet, Color moment, Canberra
distance

. INTRODUCTION

. . ) A. Texture Segmentation
The aim ofthe papers to solve the problems of retrieval of

images from a large databases. It is not possible to annotate «a yse of image texture can be used dsscription for regions
image in a large databaseinfages. Hence rather than using th;. segments. There are two main typased
metadata, such as keywords, tags & annotations associated ;, image texture, region based and boundary based. houg
that image we use input as a image, and the output is Simimage texture is not a perfect measur is
images from the databasékhe goal of ConterBased Image ,seq along with other measures, such as color, that helps solve
Retrieval (CBIR) systems is to opée on collections of imagessgqmenting in irmge.Region Basedttempts to group or cluster
and, in response to visual queries, extract relevant image. b Is based on texture properties togett@oundary Based
application potential of CBIR for fast and effective imag@empts to group or cluster pixels based on edges between
retrieval is enormous, expanding the use of COMPUSKes that come from different texture propertiestis paper

technology to a management (4. , _ we are going to use regidased technique.
While the requrementsof imageuserscanvary considerablyijt
can be usefulto characterizémage queriesinto threelevels of . HAAR WAVELATE TRANSFORM

abstractionprimitive features  such as color or

shapelogical featuressuch as the identity of objects Shown  1peaar transfornis the simplest of tf@avelet ransforms
andabstracattributes such as the significance of the scenes This transform crosmultiplies a function against the Haar
depicted\While CBIR systemgurrentlyoperateeffectivelyonly ayept with various shifts and stretches. Thaar transfornis
atthelowestof theselevels,mostusersdemanchigherlevelsof  one of the oldest transform functions, proposed in 1910 by the
retrieval.Usersneeding to retrieve images from a collection Hungarian mathematiciEifréd Haal It is found effectie in

come from a variety of domains,including crime prevention, anqjications such as signal and image compression in electrical
medicine, architecture, fashion and publishing. Remarkably .4 computer engineering as it provides a simple and




computationally efficient approach for analysing the local

aspects of a signal.The Haar transform is derived from the Haar

matrix[3] An example of a 4x4 Haar transformation matrix is

shown below. IV. COLOR MOMENT

We use color moments for color faee extraction. The basis

of color moments lies in the assumption that the distribution of
color in an image can be interpreted as a probability
distribution[4] Probability distributions are characterized by a
number of unique moments (e.g., normal ritisttions are
differentiated by their mean and variance). Computing color
moments is done in the same way as computing moments of a

The Haar transform can be thought of as a sampling proceiE%Wbabi”ty distribution.

which rows of the transformation matrix act as samples of fi
and finer resolution.The Haar transfornashthe following
properties

1. No need for multiplications. It requires only additions and
there are many elements with zero value in the Haar matrix, so
the computation time is short. It is faster th\&alsh transform

whose matrix is compdd G R | DQG i where:

2. Input and output length are the same. However, the Ien%‘th: number of pixels in the image ,
; i= value of the-th pixel of the image at theth color channel.
should be a power of 2, i.e.

3. It can be used to analyze the localized feature of signals. Biendard Deviation

to thdorthogondproperty of the Haar function, the frequencyrhe second color moment is the standard deviation, which is

components of input signal can be analyzed. obtaned by taking the square root of the variance of the color
distribution.

e first color moment can be interpreted as the average color in
the image and can be calatdd by using the following formula:

A. F-norm theory

Low frequency component provide a low scale approximation of
image and best describes the original image. It contange
coefficients with more energy. The twddmensional wavelet
transform of the image has most of the energy conserved in
upper lefthand corner of the transform and consists primarily %fkewness
values that are zero or near zero in the remaining-tiuaeers
of transform. The image features can be very well defined wi
F-norm theory for the decreased dimension of the image.
Feature vectors for all the images in the database can be found
using Fnorm theory .Calculation of feature vector froamérm

theoryis done as follows

Suppose A is aquarematrix and Aiis its Ith order sub matrix

where Kurtosis
The fourth color moment, and, similarly to skewness is
kurtosis, it provides information about the shape of the color
distribution. More specifically, kurtosis is a measure of how flat
or tall the distribution is in comparison to normal
distribution[17].

Where Ei = mean value, or first color moment, for théhi
?maor channel of the image

,E[]he third color moment is the skewness.

where is the mean o, lis the standard deviation gf
andE(t) represents the expected value of the quaht@plor
feature vector of A as moments can be computed for amgfor model Three color

=0 we can define the



moments are computed per chz_innel (e.g. 9 moments if the color are the second moments (std) of theo image
model isSRGBand 12moments if the color model GMYK). —_—

) ! . destributions
Computing color moments is done in the same way as
computing moments of a probability distributidfe get nine ) )
numberg twelve moments for each color channel as color e the third moments (skewness) of the two image
features for each of the image. distributions

V. SIMILARITY MEASU RES AND DISTANCE are the weight for each moment

The similarity between two images is computed by calculatiflg Combining the Features
the distance between feature representation of the query image . ) .
and feature representation of the image in the dataset. We H4ge Will work with two feature extraction methods, Haar

used Canberra distance and city block distancedfstance wavekts for texture feature extraction, and color moments for

calculation of the feature vectd@ If the distance between color feature extraction. Using only a single feature for image

feature representation of the query image and featlifirieval may be inefficient. To produce efficient results, we will

representation of the database image is small, then itCRNPine the two features by adjusting appropriate weights.
considered similar. Similarity between two images is computed by calculating the

distance between the feature vectors of the itwages. In our
paper we calculate two distances from two feature vectors for
each imag¢4] Then the final distance is calculated by
The Canberra distancis a rumerical measure of the distanc&©mbining weightsvith those two distances. The final distance
between pairs of points in a vector spi@eThe Canberra between the query image and the image in the database is
distanced between vector® and q in an n-dimensional real c@lculated as follows:

vector space is given as follows:

A. Canberra distance

d=d* wit db* wo

where:

di=calculated distance using Haar wavelet features
wi=weight for Haar wavelet features

d>=calculated distance using Color features

Where wz=weight for Color features
are vectors.
VI. CBIR
B. City Block Distance / \
A function of the similarity between two image distributions is Query Query
defined as the sum of the weighted differences between th Image Image
moments of the twdistributions. Formally this is, Retrieved
u Images l,L
Featured
Feature Database
Extraction
Where ﬂ
. H H H 1 H Q I S | .
(H,1) : are the two iage distribution being compared FlggtlTrﬁge Similarity Featured
— Datebase
[ . is the current channel index \ /
r . is the number of channels

Figure 1. A CBIR system block diagram
ELE? : are the first moments of two image distributions



CBIR systems work in the following wg#] In CBIR system an Texture FeatureResult:

user gives an input as a query image from which a feature vedibe Figure2. showsthe result of Texture FeatureExtraction
is extracted, then feature vector is also computed for each imawthod. We have takena query image number 255 from the
in the database and the set of all feature vectors is organized databasend systemretrievesthe mostsimilar imagesfrom the
database index. When similar images are searched with a quiatabase.

image, a feature vector is extracted from the query imagdesa

matched against the feature vectors in the database. Differences

between the various systems lie in the features they extract and

the algorithms used to extract those featté$. Whose

difference distance is lesser that image is displayed as the

relevant output images from the databases as the results.

VILRESULT
Database TextureFeature Color (Texture+ Color
Feature Feature)
Precis | Recall( | Precisi | Recall( | Precisi | Recall
ion(% %) on %) on (%)

) (%) (%)

1) Bungal | 78.97 | 53.33% | 51.2% | 53.33% | 55.22% | 56.41%

ows %
2) Bridge | 93.75 | 76.67% | 62.50% | 66.67% | 75% 70%
S %

3) Lakes | 46.87 | 43.33% | 65.21% | 53.33% | 75% 60%
%

4) Forts | 41.11 | 40.04% | 62.50% | 56.67% | 75% 63%
%

i 0, 0, 0, 0, 0, . . .
5) D':rzsa (5)3/55.31 76.67%) 98% | 93.33% 98% | 9333% | g re2. TextureFeatureExtractionResultfor Queryimage

6) Roses | 93% | 66.67% | 60.12% | 60.54% | 68.18% | 63.33% No.255consideringop 9 images.

7) Buses | 83.35 | 56.67% | 78.98% | 53.33% | 93.75% | 53.37%
%

Tablel: PrecisionandRecall Table

The imagesin the databaseare classifiedinto 18 classesand
eachclasscontains30 images.Retrievedimage is considered
matchedf it is in the samecategoryasa queryimage.Thethree
methodswhich areimplementedare Texture FeatureExtraction
Method, Color FeatureExtractionMethod, and Combinationof

both (Texture+ Color Feature).

The performanceof a CBIR systemcanbe measuredn termsof

its precision and recall. Precision measuresthe retrieval
accuracy;jt is the ratio betweenthe numberof relevantimages
retrieved and the total number of images retrieved. Recall
measuresthe ability to retrieve all relevant imagesin the

databaselt is the ratio betweenthe numberof relevantimages
retrievedandall of therelevantimagesin thedatabase

We extracted the Texture Features and Color Features
separatelyandthenwe experimentedvith the CBIR systemby

using a combinationof both the features.Table 1 show the

PrecisionandRecallvaluesof the Texturefeature,Color feature
and combination of both the featuresof databaseimages of

differentclasses.



Figure3. PrecisionVs RecallGraphfor TextureFeature
Extractionfor QueryimageNo.255consideringall imagesn
theclassof 30images.

Figure04. Color FeatureExtractionResultfor Queryimage
No.255consideringop 9 images.

Figure05. PrecisionVs RecallGraphfor Color Feature
Extractionfor QueryimageNo.255consideringall imagesn
theclassof 30images.

Figure06. Combined(Texture+ Color) FeatureExtraction
Resultfor QueryimageNo.255consideringop 9 images.

Figure07. PrecisionVs RecallGraphfor Combined(Texture+
Color) Feaure ExtractionforQueryimageNo.255considering
all imagesin theclassof 30images.

VIIl. CONCLUSION

In this paper we have proposed an efficient CBIR method based
on the Texture feature extraction using Haar wavelet transform
and Color feature exction using color moments. We have
included a database of 540 images containing 18 classes each of
30 images. Performance is measured using precision and recall
measures for comparison. In distance calculation, Canberra
distance gives better result forxtere feature extraction and
City block distance is efficient for extracting color feature.



In most of the retrievals feature extraction using Haar wave]éi] H. Chang and BY. Yeung. Kernebased distance metric

transform gives better result than Color moment used for Colearning for contenbased image retrievalmage and Vision

feature extraction. Hence Haar wastetransform gives better Computing 25(5):695703, 2007.

result than color moment. Combination of both texture and color

feature gives better result than all other methods. [12] G. Chechik, V. Sharma, U. Shalit, and S. Bengio. Large
scaleonline learning of image slarity through ranking.
Journalof Machine Learning Resear@i:11094135, 2010.
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Abstract? In the beginning of cloud computing, data holder is
influenced to put their data to the cloud to get the benefit of high
variability, and cost-effectiveness. However, for shielding data
privacy, delicate, information has to be encrypted first for
storing it on the cloud, which replaces the presently available
scheme derived from simple exploration of the keyword. So the
presented system has of great importance by an encrypted cloud
data search service. By taking all the data client and documents
in the cloud into consideration, it is essential for the search
service to permit query which contains one or more words
specified by the user and gives the outcome in correspondence
with the status which is closer to the efficient data retrieval.

Here, we give solution for difficdty in -preserving multi-keyword
ranked search over encrypted cloud data (MRSE) [9] and create
a set of severe privacy necessities for a cloud data consumption
scheme which turn out to be actual. Here we prefer the proficient
utilization of "coordinate matching", i.e., it takes the possible
number of matches, to capture the correspondence among search
question and data documents, followed by the use of “inner
product similarity" for correspondence calculation. We present
well-organized method for similarity search on encrypted data
that make use of a state-of-the-art [11] process designed for
quick adjacent search in high dimensional spaces[14] labeled as
for locality sensitive hashing[14][5]. We offer a precise security
description for the privacy of the perceptive data and confirm
the security for the uploaded documents.

Keywords— Coordinate Matching, Similarity Index, Locality
Sensitive Hashing (LSH), Data Retrieval, Multi-keyword Ranked
Search over Encrypted Cloud data (MRSE).

Sensitive Hashing

Prof. Sujata Kadu
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Cloud; this, conversely, replaces the previous data storing
service.

Here we give solution for complicated and Unrealistic
method of getting whole information and decrypting it,
because it requires high bandwidth cost in the cloud-scale
scheme. In addition, Images enclose the functional and
significant information, Here we also give image tagging in
MRSE [9] system. There is no meaning of using cloud if it
cannot be easily searched and used

Ranked search is further valuable term as it can smartly
remove redundant network traffic by just forwarding only
significant data, which is tremendously admired in the "pay-
as-you-use"[11] cloud model. Therefore, keeping the
dedicated information safe and efficient search in the
encrypted cloud data is of high significance. To get better the
search effect, we required well-organized skill to realize
similarity search above the big amount of encrypted data. We
used a protected index based encryption plan to achieve the
requisite. The locality sensitiiegashing (LSH)[14] intended
for quick similarity search on simple data in information
recovery[15].

.  RELATED WORK

Searchable encryption be a live research region with high-
quality works. The previous searchable encryption method
frequently constructs an encrypted searchable index [9] to the
extent that its substance is concealed to the server, yet it still

. INTRODUCTION permits the document searching through the given query. To

Cloud computing is major computing technique, where cloudook at the methods designed for keyword search through
clients can tenuously save their important data on the cloud ncrypted and outsowed data the authors start with the plan
get the benefit of its premium function and different servicedo accumulate the plaintext docunteion data storage server
from computing resources. Its functions like high pliability in the encrypted structure for better protection. The paper
and financial savings are encouraging the peoples angives the cryptographic idea which facilitates the indexed
organization, to put important and sensitive information on theexploration on encrypted dataathavoid seeping out of any
cloud. The unwanted access to sensitive or individual's privateerceptive information [1]. The authors explain the
information is able to reduce to the great extent in the cloudarithmetical computation approach that can merge the
The personal or dedicated information like e-mails, delicatesignificant gain of every document throughout the
fitness records, pictures, income tax documents can pestablishment of searchable index [9] earlier than depositing
encrypted by the user prior $toring it on the viable public the encrypted document set.
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One keyword searchable encryption system with rankingosine similarity search and assigning to the client on the
measure depending on keyword occurrence is explained in [ZJloud with the intention to make the data on cloud more
that regain the finest corresponding documents. secure. in addition, to diminish the cost of communication the
data user possibly will forward an optional number k together
Ranked search method which facilitates the data consumer tith the trapdoor T so that the cloud server only send reverse
rapidly discover the appropriate information, rather thanto top-k documents that are most applicable to the search
sorting during the entire equivalence in the content collectiorproblem.  After getting the search effect, data owner
[3]. Ranked search is able to exterminate redundant networttistributing the file with the encrypted key so as to decrypt the
traffic gracefully by reversingimply the considerable, data, data by user. Data owner also performs the operations like,
that is extremely pleasing in the "pay-as-you-use" cloudncluding fresh documents, revise the documents which are
paradigm. already present, and deleting the existing documents.
A multi-keyword ranked search method,[4]which make a use
of "coordinate matching” standard that holds the similarity
involving in a multi-keywordsearch plus data documents.
Alternatively, document's index structure utilizes a binary
illustration of document provisis .consequently the ranked
search not able to separate thlocuments through a higher
number of continuous terms than documents with the lower
number of repeated terms.

A new realistic performance for ranked searchable symmetric
encryption is suggested by Cash, David, et al [5], which
provide a proficient plan with the appropriate use of the
presented  cryptographic  primitive, order-preserving
symmetric encryption (OPSE) [11][2].The Boolean symmetric
searchable encryption idea founded on the orthogonalization
which can also call as dividing a query or method into its
separate keywords as stated Gram-Schmidt development[6].
The primary searchable encryption through the symmetric
settings, by using this system any person with the public key
can write to the data which is distantly stored, but the users
having w private key execute search queries[7].

Fig. 1. Structural Design Diagram of Proposed Idea

. PROPOSED SYSTEM To well-organized '_similarity seel, data holder ma_kes a safe
index and stored it on the cloud server collectively by the

By taking cloud data hosting service into consideration itencrypted data. The server performs a search on the index in

mainly having three units such @i data holdethe data user ac;cordance W.ith the quer_ieﬁ the data consumers learning
along with his ID, and the cloud server. with no anything concerning the data other than what data

The document holder first reggss on the cloud to use cloud owner allows an adversary to learn. In.Phase—I, we present the
computing services. The data holder has set of documents 'FI€X arrangement. "i.l part, we exp]am the search scheme
which he wants to store on a cloud server in the form of C i.¢iNat is making on the pinnacle of the index.

code especially to thwart illegal access. To allow searching
capability over C intended for efficient data use, the owner,
firstly make an encrypted searchable index | [9] from F
previous to outsourcing, and after that store the index | and th@ur similarity, Searchable Symmetric Encryption (SSE)[11]
encrypted text set C to the cloud server. The work deals witBystem is depending on a protected index generation which is
efficient algorithms for searching and retrieving the data frommade by locality sensitive hashing (LSH)[14]. LSH plot the

the cloud server to the users on the cloud in such a way thabmg into numerous buckets so that related items collide in
the user will get correct search result for the input query. The

algorithm used here is derived from secretly giving out the@™Me t_)_uckets even as different itgms are not having the grgat
simple data and get resourcestiaring of composite data. For possibility. The index structure is constructed above this
choosing the document set tii certain keywords, an Property.

approved user having an l@btain an equivalent trapdoor T

during search control method. After getting T from a user B. Basic Secure Search Scheme:

side, cloud server has to search the index | after that it goeg explain the essential set of rules for our similarity SSE [11]
reverse to the equivalent collection of encrypted text. To %€l .heme. shown in figure 2

better precision in the documenatrieval, the consequence of ' '
searching ranked via the cloud server in accordance with

A. The Index Structure:
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4. Compute tf, tf-idf rate for every keyword within the file and
stores in the database.

5. for first 5 uploads, performs only this steps.

6. For the next uploads, along with these steps performs
following steps also

7. Generate a document vector
8. Generate document vector used for all uploaded files also.

9. Carry out cosine similarity computation of uploading doc
with the entire docs in the record.

Thus for vector A = (al, a2) and B = (b1, b2), the cosine
similarity is known as:

Fig. 2. Basic Secure Search Protocol (al bl + a2 b2) / Sgrt (21”2 + a272) sqrt (b172 + b2/2)

«

x Key Creation: At first Alice gets private keys such asWhere al, a2, b1, b2 are tf-idf values.

the secret key for data gathering encryption andey. it gth file is uploading will get 5 cosine similarities. (How
secret keys of index construction. much similar the 6th file with all 5 uploaded doc.).Calculates
X Index construction: He creates the index for the dataaverage of the entire 5 cosine similarity. Higher similarity
collection with the keys. than the average for the filesd then these uploading files
x Data encryption: Alice encrypts the objects with key will enclose in single cluster.
create the encrypted set. Alice forwards the s petermine 10 keywords in every doc having greater
encrypted set with the secure index to thefrequency and stores in files table.
inaccessible server hold by Bob.
X Trapdoor creation: Assume a user wishes to get back
the items, and then the clients create the trapdoors. B. Cosine Similarity Algorithm

When the trapdoor Is consiructed, the user forwards '&. Compute the occurrence of each keyword in the document.

to the server. . _ 2. Identify average frequency.
X Search: Server carries out the search on the index fo3, siore heading of the document in DB.

every constituent and sends reverse the equivalenf, Add the words in the title to the tag list.

encrypted file. 5. Choose greater frequency keywords in the document and
x Data decryption: Once the client gets the file, userput it on the label list.

decrypts the encrypted file. Formerly get back theB. Store the tag list into the database.

encrypted objects related to the exploration doubt,- C@lculate TF-IDF [16] for every word in a text.

user decrypts it by using the specific key to get their

plain form Term Frequency= (Frequency of that particular word in a
i .

document)/ Total number of words (2)
IV. PROPOSED METHOD Inverse Document Frequency=log ((total documents)/ (no. of
docs with the term)) 3)

A. Porter Stemming

With the use of Porter stemming algorithm (or 'Porter8. Carry out Normalization for finding document vector.
stemmer' we can eliminate tlyeneral morphological and in 9. Estimate cosine similarity for two file vectors.
flexional ending from terms in English during file uploading.

Following are the steps of this algorithm:- thus a vector A = (al, a2) and B = (bl, b2), the cosine

1. Reads file data and split inteord by word (based on similarity is specified like:

space).

2. Elimination of Stop words like - and, or, an etc _ %al bl + a2 b2) / sqrt(al’2 + a2~ 2tlel 2 + b2/2) 4)

3. Execute Stemming. Such as suppose two words print, ) o )

printed. Eliminate ed from next word.) 10. Work out Average cosine similarity for the entire duo of
documents.

These are labeled as preprocessing steps. 11. Evaluate cosine similarity of the recent document with

every presented bunch of keywords.
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12. Choose the bunch with maximum cosine similarity andOwners and data users. We can see that either of the users are
include recent keyword to that bunch. able to use the system once log in

The communication among data owners and data users is
Ensure maximum cosine similarity significance designed forstrictly through E-mail system which enables the system to be
fresh clusters. If it is greater than the threshold, then attach teecured. Since the files uploaded by data owners are encrypted

recent clusters otherwise generate another one. and kept in the cloud, public viewing of these files is
Threshold situation 1 fixed: Threshold=0.9 impossible. The data ess can search the files over the cloud
Threshold situation 2: Threshold=Average cosine similarityentering multiple keywords. Théles or contents can be

for an entire duo of docs. viewed only after the approval of the data owners, after

getting the secret key.
Below table shows the document search with three different
techniques considering size of the text in kb.

1|. F\;ecognlze frequency of exclusive keyword inside every L, o | DOCUMENT SEARCH OVER DIFFERENT METHODS
cluster

2. Recognize greater frequency keyword within every cluster.
3. Store high-frequency keyword along with cluster feature
vector in the backup.

a) Subsequent to Clustering

C. Index Creation:

We have to build for every cluster, constructs an index.
1. Determine records in the cluster.
2. Take back higher frequency keywords within every file inSearching time of the document from the server based on the

that cluster. search query entered by data usegreatly reduced compared

3. Determine general characters in every keyword, Foto other existing system. Timeeeded to search the document

example, ACDF. for previous method on server is slightly higher due to
4. Determine TFIDF [16] of top 10 higher regularity keywords fandom search technique. Below graph gives the clear
in that cluster. comparison of document search.

For instant TFIDF : IRU DOO KLJK NH\ZRUGYV
(Bucket : [L : [ [ [ ; :

5. Link together ACDF13467-> This is the index for that
cluster.

D. Searching:

1. Client gives the input explore keywords in the textbox.
2. Get back tfidf of keywords from the chart.
3. Determine cluster [9] that include the keyword and get bac

the index.
4. Divide the index into two pieces.
5. Such that. Investigagte KHOOR : ZRUOG

13467 % 123 == 0 && 13467 % 145 ==
6. Execute word analysis deqing on another piece of an

index.

7. Determine cluster containing a great number of related Fig. 3. Plot of Document Ranked Search

character.

8. Choose indexes related to tfahd word evaluation is to be

done.

9. Determine the words related to index and equal searcyhen data owner uploads tHie to the server, it also

keywords. generates the index for the file which will help data user to

10. Show record of documents selected. search the file over cloud. Table-3 shows the time required to
generate index in proposed and existing system.

V. RESULT AND DISCUSSION
Multiple users are created atentral position for the data Index generation of the file takes place during the uploading

phase. So time required to generate index file should be less.
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TABLE II. INDEX GENERATION TIME

the time required to create index in milliseconds regarding th
file size.

Fig. 4. Plot of Document Index Generation with Different Methods

The overall performance of the system is calculated based on]
the number of keyword and number of documents and

respective response time.

TABLE lll. INDEX GENERATION TIME

That proposed system takes ldgne to retrieed data as

compared to existing systems with respect to the number ofl€]

documents and number of words that increase th

performance of the proposed system.

VI. CONCLUSIONS

We have determined a well-organized similarity searchable[s]

symmetric encryption scheme. The locality sensitive hashin
that can extensively intend for quick correspondence search

in high dimensional spaces [14] for simple data.

Fig. 5. Plot of Performance with Different Methods

We explained LSH based seclnglex and a explore method

to facilitate quick similarity search in the framework of
encrypted data. In such a context, it is very critical not to
sacrifice the privacy of the sensitive data while providing
functionality. a precise definition of the security to make
certain secrecy with empiricadnalysis on a real data is

explained here.
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Abstract—Mobile Ad-hoc Network (MANET) consists of links. Number of protocols has defined to work in wireless
wireless devices which are used for the initiating and establish network.
communication link between the sender and receiver nodes. Due prgtocols are classifies into two categories:
to the unpredictable mobility of wireless nodes in MANET, node 1) Table Driven routing
links can be break at any time. Paper has done the survey on 2) Source Initiated On demand routing

different existing routing protocols which initiates the route .
between the sender and receiver. Different routing protocols have . _AS the name SUQQ_EStS_ the table-driven protocols
different ways of route initialization process with single or ~Maintain the routing information in tabular form such as Next
multiple paths at the beginning which can be used for the link hop, IP address, Destination node etc. Routers in the network
recovery when path gets broken. We have studied the path exchange the routing table witheighbor node in-case of
recovery mechanism when link gets failed between any two addition of any node in the network or deletion of node from
nodes. Paper also contributes the study and the comparison the network. With tis information, nodes in the network nodes
between the various protocols involved. are able to send the data to the destination. Any change in the
network reflects the change in the routers memory.
In source initiated routing scheme, paths are created

as and when it requires. If any node wants to send the
I.  INTRODUCTION information to the any other node in the network, it initiates the
process of path establishment. This process ends when the

estination node found. This type of network called as Mobile

d-hoc Network (MANET)[1].

Keywords—MANET, Protocols, Routing, Link break
prediction.

Mobile host consists of ming which is also called as
mobile IP Technology. As mobile node changes its positio
from its own domain network to the unknown network, mobilée L . .

S OW ! W N W W ! In MANET, routing in the network is very well liked

node informs to own network agent, on the own domai . . . .
ecause it does not require any foundational infrastructure.

network to which foreign agent it wants to convey. With thisC ication betw the devi h ith the helo of
mobile agent register itself with new foreign agent on the ommunication between the devices happens wi e nep o

foreign network. Then home agent sends all the packeygireless protocol. This_gives the advantag_es over the fixed
intended for mobile node which is in the foreign network network. MANET as wireless network consists of humber of

When mobile agent comes batl its home network, it movable nodes. As the node relocate from one place to another
restores the settings in the foreign as well as home networR!ac.e topology keeps on changing frequently.. 'In Qn-dgmand
touting protocols only the nodes actually participating in the

But this is not the case with the Ad-hoc network. It does no ¢ data t tor f to destinafi i th
have concept of home network. Address management as WQr%ocess.o ata transfer from source 1o destination store the
ormation even-if many nodes get selected during path

as protocol interoperability is required to support the mobile |FTOMat
hOSF?[ P y g PP initialization process. Examples of these protocols are AODV

[2], TORA [4] and DSR [3]. On other hand, Table driven

Depending on the medium of communication, . . -
otocols consists of routing tables inside nodes. An example

networks are classified into two categories such as wired al ; .
wireless network. In wired network, cable or wire is used tf7 table-driven category is DARPA [5], DSDV [6] and WRP

establish link between any two nodes in the network. | J

contrast, wireless networking uses the air as a medium of || \WIRELESS AD-HOC ROUTING ALGORITHMS
communication between any two nodes and a hardware device
to support the wireless communication. Nodes are movingnO
independently within the networkhis type of network is used
to establish the private network. Wireless networks are al
known as ad-hoc network.

Ad-hoc network differ in infrastructure like routers,
switches, mobile nodes, routing protocols and supporting AODV is extended version of DSDV i. e. Destination
hardware. Wireless routing protocols face the challenges suétequenced Distance Vector routing protocol. It minimizes the
as frequency, Change in topgleS, low power and asymmetric number of broadcasts in the network while eStabl|Sh|ng the

On-Demand Distance Vector(AODV) routing protocol is
stly used because of its advantages over other routing
rotocols. AODV establishes connection between wireless
odes quickly, efficiently and with minimum latency and
reduced overhead through path accumulation technique.
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connection between source and destination node. It is pure dnformation to the source node. Destination node chooses the
demand routing protocol as it considers only those nodes in tigath having minimal number of hops till source node.

path that are actually sending the data from source to In addition to this it maintains the network by
destination. and only these nsdexchange the routing table sending “hello” packets at regular intervad as to check
with neighbor nodes before sending the data. whether neighbor node is alive in the network or not. There

When source node wants to commune with destinatiof’® Some other algorithms who work on path initialization. In
node, it starts the initialization process and it broadcasts tHdANET, node position changes frequently in the network so
packets in the network with information of destination nodepath maintenance and pathcogery algorithms are also
When these packets are received by the neighbor node réquired.
neighbor node has the destination node information it send the
route reply packet back to the source else neighbor node again
re-broadcasts the packet to find the destination node. This
packet gets rebroadcasted till the destination node is reached.

Figure 1(a) shows the different paths to the destination
node. Source node sends the Route Request Packet (RREQ) to
initiate the path between senderd receiver. AODV uses the
destination sequence number to maintain the path information
during the every broad-casted RREQ packet. Broadcast ID is
incremented by one in every broadcast. The source node
consists of most recent RREQ for its destination. The
intermediate node replies to the RREQ packet if it has the
destination node as neighbor node.

During the process of forwarding the RREQ packet, nod€ig 2. RREQ packet format
stores the routing information in its routing table. It helps to
establish the reverse path from destination to source node.Figure 2 shows the block diagram of RREQ packet format
During this process if node finds the duplicate packet iin ad-hoc network. It consists of Hop count, Flag registers,
discards the packet. RREQ ID, Type of packet, Destination sequence number,
Originator IP address, Destination IP address, and Originator
sequence number. These fields are used during path
initialization process.

[ll.  PATHINITIALIZATION ALGORITHMS

llyas, M.[1], [2], [6], proposed that AODV is wireless
protocol which is used for maintaining ad-hoc network. It
initiates route between source node and destination node. In
initialization process source sends the RREQ packet to find
destination node. RREP packet replies to route request if
destination node exists fro that node else it again
rebroadcasts new packet. Once RREQ packet reaches to the
destination, node sends RREP packet to the source node by
uni-casting.

D. B. Johnson and D. A. Maltz [3], proposes Dynamic
Source Routing (DSR) protocol. It is based on source routing.
It maintains all the information on the mobile nodes only.
DSR enumerate the route and also maintains the routing tables
at every node. In this, sendeeitifies the entire sequence of
path from source to destination. Packet header in the DSR
Fig 1. Path in the AODV consists of the route information in the header itself. So
whenever packet travels from soerto destination, node reads

When RREQ packet reaches to the destination, nod@e next node from header list to which packet needs to
responds to the previous node by sending Route Reply packgf\ard and sends accordingly.

(RREP). Figure 1(b) shows the RREP packet path from p  Bhagwat and C. Perkins [4], proposes Destination
destination to the source node by tracking the broadcast '@equence Distance Vector (DSDV) routing protocol. It is a
which was saved during the path initialization process. Hencgapje-driven routing protocol in ad-hoc network. It consists of
destination node unicast the RREP packet with pathoyting table in each router which maintains the routing

information. Every entry in the table consists of sequence
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number for each route. Sequence number is even if the nodeupstream route. Then, core-node finds the possible path to the
active else it is odd. This number is generated by thdestination without informing theoute breakage to the source
destination node. Emitter node needs to send out the nexbde as it has information of alternate path. paper also propose
update with the help of this number. that, AODV protocol finds the only path between the source
and destination node which will be the shortest path. DSDV

Po-HsunYen and Po-Jen Chuang [7], proposed aand DSR also follow the same method while initiating the
algorithm which conquer the problem of overflow by the nodeoute. Ad-hoc On-demand Multi-path Distance Vector
during the path initialization process. It uses the 2-hogAOMDYV) routing algorithm finds more than one i.e. two
neighbor node strategy. This limits the overflow of packetgaths between the only source and destination node. Source
during path initialization. Node sends the following messagesode keeps information of two paths with it. Firstly it uses the
to build 2-hop neighbor table. primary path. If primary path fails due to link failure in
1. All Neighbors :On the basis of all current 1-hop neighborbetween intermediate nodes it sends the Route Error (RERR)

concept (based on this, all node will build its 2-hopmessage to the source node, then it sends succeeding packets

neighbor routing table). by secondary path.

When a node in an ad-hoc network wanted to send
the data to the receiver nodefititds the route which gives the
shortest interval in terms of the number of in-between nodes
3. Neighbors Unchanged:indicating the current neighbor across them. Energy required is more in the ad-hoc wireless

table for the sender remairrepetitive (so the neighbor network as they moves in space independently and

count is set to 0 and the neighbor IP is null). continuously they are sensingmessages and transferring data
ithout any external battery backup. Intermediate nodes of a
Elath replies to RREQ packet as and when they have valid
route to the destination.

Muhammad Khalil Afzal and Hyun-Ho Shin [11],
poses a concept which states that each node stores the
dium Access Control (MAC)d and IP address of the
eighbor node while initializing the route between sender and

2. Neighbors Deleted: giving information about the
disconnected neighbors detected by the sender node.

By using these messages, the routing table is bui
and is used for initiating the patietween different nodes. It is
used for initialization process for finding out destination path.
In some cases next two hops are stored in the table but r
path may not be available because nodes are operatio E
independent in the network. This results into wastage o

memory. Frequent rebuilding of the routing table is requ'redreceiver. Proposed Enhanced Local Repair AODV

As tf;}e ngmbler qf nodes 'n(flfﬂzaﬁ”he ngtworl;, erL:;ung tabc;e (ELRAODV) algorithm repairs the connection when the link
overheads also increases. Tigishnique is useful where nodes . oo any two nodes breaks.

are not moving too much but if node movement is very high Link break forecast based on manual distance
then 2-hop neighbor node concept may not useful. It requirebc.etween the  nodes has been proposed by

more memory as compared to other algorithms. MadhumitaChatteri ;
. . jee [12]. Algorithm calculates the threshold
LatifUllah Khan, etal. [8] proposed modification of value in milisecond (i.e. time required for the data to travel

’;\.ODVVZ a'gorgh”? W'thﬂ;[.he ro?r:mé; Tetrlc I?ndd theMrodu_;_e aetween any two intermediate nodes) between the neighboring
ISCovery mechanism. this method aiso called as Modillef,yas ang”  maintains the routing table for each path

AQDV (M-AQDV). AQODV routing scheme is a widely used independently. Each router maintains the path information

rout?ng technique in ad-hoc networks due to its low rOlJtir]%eparately. So as the numbermath increases it increases the
raffic overhead. However, the performance of AODV r(Educe%verhead of a router. If the threshold value is the manual

significantly when the underlying system has routes that hav, stance between any two nodes, then it will work for the
high throughput and hop count as it uses minimum number Q raight and visible distances only ’

hops for routing. The throughput of the bottleneck link (link SanghyunAhn's andJunWei Jin [13] have proposed
with less throughput between all links in a path) is considereglgorithm in which while initiating the path between sender

asa throughput OI afpa:rr]tlcular: p"’t‘th';hf deCI|SIOtI.’l IS m."ﬁd% Uhd receiver sender also finds alternate path. It finds the
[)naxw(;mm ﬁmoun (t) i roll:[l_glpu ) N ouhe selec 'OPh wi h Ctwo paths from each intermediate node up to destination. Use
ased on hop count It multiple routes has same througnpyl y,oqe eyira paths comes into operation by each intermediate
Then the path with less number of hop count is considered. node when link break appeares. While forwarding the data
IV. PATHRECOVERY ALGORITHM from sender to recegr, sender node decides about sending the

. : ata by another pre-searched pading node disjoint concept.
Jong-Won Choe and Jin-Sun Kim proposed [10] the fact 0I(ijn node disjoint path, nodes are not repeated except sender and
core-node in ad-hoc network. Algorithm finds more than on

. b h d destinati q %eceiver node. Alternate routes which are predefind by all in-
.e. two route between the source and destination nodes fuyyeen nodes may beuselessbecause maximum paths from
initialization p.hase. Each packet will cont:?un these two pathﬁ1-between nodes to the receiver may get break because of the
namely as primary and secondary. The link among any tw

" dependent movement of nodes in the network. So it
nodes of a path may break because of change of position 0t 8. co<es the time to raliLithe alternative paths.
mobile node or any of reasdike low energy. Upstream node Kokula Krishna Hari. K [14], proposed a method in
validates that the link has been broken and then it passes roytgi - it a link gets break between the in-between nodes
error message to the core-node which is situated in the '
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nodetakes the decision to filkde extra path to the receiver. new mechanism like link break prediction algorithm,
Till that time the in-between node stores the packet in itsustainable path or the healtpath selection by the source
routing table. But in some cases the node may have the limiteebde in terms of amount of data to be send to the destination,
buffer size so it may overflow and causing the packets to droprocessing speed, energy etc. can be consider while finalizing
The packets which are traveling to other destinations througdf route. Link breakage also can be pre calculated on the basis
the same in-between node will also get dropped and it wilbf time required to get the acknowledgement from the receiver
also increases congestion in the network. in different situations.

VI. COMPARETIVE ANALYSIS

V. EXISTING APPORACH LIMITATIONS Comparison between various algorithms in wireless ad-hoc
A review of existing literature says that most of thenetwork is shown in the figure below.
above authors discussed on the improvement in the algorithnRsgure shows the comparison between AODV, DSR, AOMDV
for route maintenance, route recovery and route initialization
area. Some limitations of those algorithms are discussed as TABLE 1 COMPARISON BETWEEN DIFFERENT ROUTING ALGORITHMS
follows.

As In-between node keeps information of the next
hops in memory, routing overhead increases drastically as &=
movement of mobile node increases. It also has additio
route preservation messages for tracking the next 2-
information in route. Time requd for processing each packe}
for router should be consider while initiating the path betwe
sender and receiver. When d#itaw maximizes in the node
due to multiple path go through from same node, some amo
of buffer size needs to be maintaindto avoid packet drop.

Authors also proposed the core node concept wh
core node needs to store the alternate path information so
this can be used during link failure. If link break happe
regularly in the network then algorithm spends more time
repair and maintain path instead of sending data to {EE————
destination. This leads to increase in delay and reduces
throughput.

Some algorithm stores the MAC address and the
address for maintaining the pathugtes the router memory for
searching MAC and IP address of a node. Number of ent
increases in routing table if the number of nodes increaseq
the network. Due to this, routing overhead (searching ti
inside the router table) also gaetereased and it waste route
memory which is a limited resource. |

Some algorithm has proposed, where manual dista |
between two neighboring node is calculated. Herein, th
distance is contemplated as a Maximum boundry value.
algorithm predicts that the link may break if the distand
between any two nodes is constantly getting increased. As
threshold value is the physical distance between any t
nodes so it is working only for the sprightlines distances.

Comparative analysis on different routing algorith
used in Ellr? Ph?; V;I(E?TI]ZS;r%rt(())té)(;:lolzPeaz;;:?xvur}t:glgi)balteﬁi durin and MAODV with core node. We compared these protocols

o e\ two ways, firstly during the path establishment i.e. time
initialization phase of route between the sender and receiver . N

. . required for initializing the path between the sender and
node. Some finds the extra path to receiver so as to UEceiver. Secondly, while resetting the path and sending the
whenever link break happens. But due to the incalculable X Y 9 P g

) , remaining data over path in-edto reach the data to the
movement of the node in the wireless ad-hoc network no any . .
estination node.
other node can pre detect the exaace of any node. So some
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Above figure-5 shows the analysis between different
routing algorithm in wireless ad-hoc network with respect to
delay. It finds that the AODV and AOMDV algorithm does
better if no link breakage ppen during data transfer.
Whereas the MAODV gives the equivalent delay as that of
above algorithms.

Fig. 3 Throughput without link break

Above Figure-3 shows that the different routing
algorithm in wireless ad-hoc network.With respect to
throughput. It finds that the AODV, AOMDV and DSR
algorithm does bettter if no link breakage happen during data
transfer. Wheras the MAODV gigehe better throughput after
some time than other algorithms. Fig.6 Delay with link break

Above figure-6 shows the delay between different
algorithm when link gets break between any two node then, it
shows the time difference when link gets break. We can
analyze that AODV, DSR, AOMDYV and MAODV ascending
respectively in terms of delay.

VII. CONCLUSION

Because of incalculable maneuvers of every node in the ad-
hoc wireless network, no any other node can pre defined the
exact maneuver of other node. Paper survey shows the
different routing algorithm i.e. AODV, AOMDV, DSR,
MAODV with core code. in terms of throughput and delay.
These study will require to develop new routing algorithms by
Fig.4 Throughput with link break using some advantageous features in dynamic routing

i algorithm. This can be useful for solving the nearest upcoming
Above figure-4 shows the throughput between T problems too.

different algorithm when link gets break between any two

node then, it shows the time difference when link gets break. VIIl.  ACKNOWLEDGEMENT
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Abstract: As ime progressed, the use of cloud to store data or perform different actions on data increased.
Cloud services started emerging and it became more convenient for users to use cloud for storage of their data.
But threat on cloud also increased considerabMter discovery of vulnerabilities in software, attacker
exploited the data in the cloud. Attacks like DDOS attacks exploited the system and resulted into unavailability
of services. Problems like multistep exploitation, low frequency vulnerability scartrame increased
tremendously. Nice Agent which does detection or monitors the system and checks every packet. It deeply
inspects the suspicious packets and detects an alertform.BDD approach is used for packet filtering. Parallel
programming is used for dimisation. To prevent such attacks honeypot is used. Honeypot is a bogus IP which
consist some unwanted data. When attack takes place the attacker is redirected to honeypot. It helps to prevent
the system from further exploitataion.Further using Binagrae diagram (BDD) approach helps in packet
filtering and packet capturing. When attack takes place, the attacker is redirected to honeypot. But every time
redirecting the attacker to honeypot results in time, resources, bandwidth wastage. When repeeltealttack

takes place from same IP then countermeasure such as port block etc. can be selected accordingly. Thus time is
also saved and resources, bandwidth etc. is saved. This approach takes less time in preventing the system from
further exploitationUsing parallel programming helps in reduction of time and helps in achieving accuracy.So

no false alarm is generated.

Keywords Attack DetectionBDD, Cloud ComputingNetwaking, Security Parallel Programming

I. Introduction

Facilities like allocation ofgace, web hosting, etc. experience hardware failure that consequence in the
loss of data that are given by the Cloud. To overcome this disadvantage, users have begun using cloud
computing on a large scale. A survey on Cloud Security Alliance(CSA) proatsclbud computing is
considered as the most insecure from several security problems where attackers find vulnerabilities present in
the cloud and exploit the resources . In earlier days systems were controlled by system administrators and so
detection ofvulnerabilities was possible and was prevented in a centralized manner but in cloud data centers
patching known as security holes exist.. Moreover, users of cloud can install vulnerable software using cloud,
creating chances of threat in cloud securitye Biggest challenge is to design and develop IDS which will help
to identify the attacks and minimize the impact of the attacks. The service of cloud of providing infrastructure as
a service is shared across approximately a million tons of users whidts i@sattracting attackers as they
H[SORLW WKH FORXGYV YXOQHUDELOLWLHY DQG XVH WKHLU UHVRXUF
attacks, damage the data as storage on cloud is open source and can be easily accessed by many people.
Honeypot § used to prevent such situation in collaboration with the NICE (Network Intrusion Detection and
Countermeasures Selection) model to achieve defense with in depth intrusion detection. The NICE model makes
analysis of attack graph into the detection proegder better and accurate results. To improvise any of the
existing intrusion detection algorithms, the design of NICE is not developed with this intention but, for detection
and to take countermeasures to compromise VMs, NICE gives a reconfigurablekimegved virtual machines
approach. In two main parts NICE is divided [12]. To analyses and capture cloud traffic on cloud server, a
mirroring-based light weighted agent (of NIGE is deployed within a cloud server. NI&k continuously
scans and monitorthe vulnerabilities or anomalies in the virtual system to develop a specific Scenario Attack
Graph (SAGs), NICE will come to a conclusion whether or not to put a VM in networking inspection state at
the end depending on the critical condition of iifeed vulnerability. [13] Deep packet inspection is applied
once a VM goes in the danger zone that is in suspicious mode. To make the attack behavior prominent, virtual
network reconfigurations can be implemented to the inspecting VM. NICE model héftpgrave the network
intrusion detection significantly with the help of a programmable virtual networking approach. This intrusion
detection not only detects the alert but is also reconfigurable The NICE model takes help of switching
techniques and devels@ mirroring based traffic capturing framework in order to minimize the disturbance.
According to their vulnerability state, the existing system of the Detection model NICE helps the cloud to

4™ International Conference On Engineering Confluence & Inauguration of Lotfi Zadeh Center 47 | Page
Excellence in Health Science And Technology (LZCOBEDPUINOX 2018



Detection of Attacks using BDD approach in Virtual Environment of cloud by Honeypot

SXEOLVK LQVSHFWLRQ PRGHOV IRU V X\ bodel suygéstXer tourtdfrdaslied iy WR 6
taking consideration of attack type. The attack information gets stored in SAG (Scenario Attack Graph). This

model focusses on important factors like detection of attacks in virtual system .It takes caresef the not

interrupting applications of user and not interrupting services provided by the Software Switching is used to
improvise the detection of attack. It enables to further investigate the attacks detected. Network approaches
helps in detection of attks and probability of resistance. NICE updates and create entry of every attack in Alert
correlation graph.ACG creates graph of every attack that takes place. It correlates with the previous attack. Thus

in ACG every type of attack with attack and atercHetails are stored which helps in further identification of

same attacks.

Il. Literature Survey

In this section, a study of related work is shown. This will give an idea of the work done and its
advantages with disadvantages of the respective methtite paper[1SPOT was used to detect spam zombies
and were monitored by system which is based on the tool of Sequential Probabilitesadi@lseositive and
false negative bounding was implemented by SPOT technliglee paper [2] BOTHUNTER is arpplication
which is two way between internal assets and external entities and is designed to scan the communication data
flows. BotHunter recognizes crawlers or spiders which work for same engine.BotHunter makes use of three
focused network packet sensowhich is malware, specialized in different phases of malware infection,
including exploit usage, inbound scanning ,outbound bot coordination dialogs and outbound attack propagation.
%RWIYV DFWLYLW\ FDQQRW EH GHWHFW H @oxiz \Opby2after&eédibg kdiffervideivgH HV W K H
SODFHG DIWHU SUR[\ %RW DFWLYLW\ FDQ EH GHWHFWHG EXW ZLOO JH(
as the victim IP address. In the paper [3], the technique called as BotSniffer technique is uséfferBstan
process which allows the BOTMASTER to allow actions of bots in the botnets. In this process, the
BOTMASTER has control over the Botnets action in BotSniffer. To check network traffic,BotSniffer which is a
technique used that shows many corretatand algorithms with similar analysis, also comes to know the
crowd of the hosts which shows correlation in their day to day activities as Bots of the same botnet. Many
rounds of response crowds is required by BotSniffer.The accuracy of the algorithiagnbecause of few
response behaviour. It is time taking process. In this paper [4] To group the types of attacks and generate the
attackgraph, theool is designed. Symbolic checking algorithm automatically is UBeel attacks whose impact
can causdneavy loss and cost required to remove its impact is analygedreate graph automatically it fails
sometimes for unknown bugs. In the paper [7] the tool, to generate the scenario attack graphs Mulval is
designed. It performs multistage vulnerability, tidst, analysis on a network. It cannot detect attacks in some
situations which are not stored in the data logs and due to this reason it fails to create the (SAG)scenario attack
graphs. Due to creation of graph methods prevention of systems from neoks ast possible. With the help of
honeypot, the attacks that take place is prevented. This bogus IP prevents the system from further exploitation of
WKH V\VWHP :LWK KRQH\SRW DWWDFNHUYYV LQIRUPDWLRQ FDQ DOVR |
unknown attacks.

lll. Proposed System

As mentioned above, it is explained about the models providing protection against attacks and thus
helping in network security. NICE is used in combination with honeypot to avoid exploitation of the system.
NICE agent rages on physical cloud server and it contains: a controller which controls network, a Virtual
Machine that profiles server, analyser which does work of detection of attack and bogus IP as application of
honeypot. The NICEA agent monitors and reports siguee orunknown attacko the Attack Analyser. Attack
Analyser creates and maintains attack graph and update the same in SAG and redirect it to Honeypot, thus
protecting the system.BDD approach is used to redumekets and perform packet filtering. Resla
programmingis used to avoid more consumption of time to detect attack. These attacks have some impact on
the system and so to avoid its maximum impact on the system countermeasures are selected based on impact
and severity.VM profiler keeps checkirfgany port is open, services running etc.,..The Network Controller
collects information of network present open flow network.

1.Parallel Programming:

Parallel Programming is used to speedhgfrocess. Instructiorsse given separately to execute and
are given parallel. These instructions do not have context switching and so no confusion occurs and speed
increases of execution.
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2. Model showing Threat :[12]

This is the first model in proposed system that is explained. By assumption, the attaickermiaé or
outsider of the virtual network system. Exploitation of the vulnerabilities in a networking system is every
DWWDFNHUYV JRDO DQG JDLQ ,QWHO RI WKH GDWD H[LVWLQJ LQ WKH
detection of attack and theconfiguration of the solutions which will improve the resistance of the zombie
machines. The use of IDS on a host based system is included in this model. In order to avoid addressing, the
encrypted traffic for detecting attacks. Infrastructasa-Senice (laaS) is launched in proposed cloud
networking system and is with an assumption that the one who is the service provider of the cloud network has
begun. Also assumption is done that the users of cloud have installed any Operating System .Protection of
cloud network manually is impossible. We assume that we have secured the hypervisor and freed it from any
further vulnerability. The chances of any unregistered host attacking the system will be directed to a bogus IP.
Due to the presence of Honeypatsthe network system it secures the network. These protect the cloud system
to an appropriate extent from known as well as unknown threats.

3. Graph Model of Attack [12]

A special tool attack graph is used to explain all the possible multiple stageplentibist attacks
which are important to understand these threats and accordingly decide appropriate measures. In this model,
each node displays the existing conditions in this model or their resulting preventing measures. The actions are
not necessary toigblay the attacks as normal interactions can be used as a preventive measure. Probable threats
and known vulnerabilities within the system are traced. With the help of MulVAL logic notation, the result of
actions is represented that is defined as Scerdtawk Graph (SAG) and is shown by X. Ou et al. If found
attack is new type of attack, then attack analyser will refer Alert Correlation glgptithm andt will update
ACG and Scenario Attack graph. If the attack resembles the signature of prevémks aind if the attack is
known then attack analyser will execute the Scenario attack graph algorithm

4.BDD Approach and Hashing
In the proposed system,BDD approach and hashing is used for to reduce repeated packets.BDD approach is used
for optimization

5.Tracking of unauthorized user by honeypot

Honeypot tracker is nothing but an application with bogus IP and data. Whenever an attacker tries for
some illegal access of the system or tries to attack. the tracker traces the activity. This trackesidieepthe
path of the attack. The tracker stores the information about attackers Source IP, Source Port, Destination IP and
Destination Port. When the attacker attacks, attacker feels that attacker has gained access to the data but in
reality it is redrected to some bogus IP. Furthermore countermeasures are applied depending on the scenario by
selecting from countermeasure pool. This increases the security of the cloud. The attacker in this case has no
knowledge of his activities getting trapped. Wreenertain threshold value is crossed referring to a predefined
threshold, then countermeasures like blocking the port etc. can be done after redirecting to honeypot.
Countermeasure like port blocking etc. increases the security of the cloud as the &ttaokbte to proceed
further due to block.

6. Virtual Machine Profiler model [12]

The profiler contains the information of any open port on the network and it also contains history of
open ports. The attacker with some technique can exploit any opemrpar virtual machine by applying
various ways like running port scannipgpgram. Thereford very much essential to keep an eye on open port
which can be only done by admin.

IV. Methodology
There are two algorithms that are required to be used heradiegen a known or an unknown attack. These
includes :

Algorithm 1: BDD approach for packet filtering and scenario updating in SAG (Scenario attack Graph)
Require: AG, SAG, alert generated when attack is detected
1: BDD approach and hashing is usededuce repeated packets
2 : When new alert is generated then it is recorded in the alert graph
3: create node which is new attack in Attack Graph (AG) and trap information of the attacker
4: Increment SAG (scenario attack graph) according to tiaeka
5: Create new path containing information about attacker
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6: Update depending on new attacks AG(Alert graph) and SAG(Scenario attack graph)
7: finally return new path of attack

Algorithm 2: Parallel Programming and Hashing to reduce optirntnat
Require:Graph(Counters,Attacktypes), CounterMeasureCM,Alert

1.If attack is detected by NICE agent, then trap details of the attacker.

2. Parallel Programming is used to give instructions to cores and speed up the process of trapping.
3. Attack gets rdirected to Honeypot

4: Set probability of alert is equal to 1 when attacker does attack.

5:Risk_Probrability (T)or probability of riskis calculated

6: Initialize benefit received when appropriate countermeasure is applied.

7: Risk Probability $ risk in attack performed and detection be calculated as every attack type which has
different impact on the vulnerable system

8: Hashing is used for optimization

V. Results
1)FIN ATTACK:
When more than 8 FIN packets are sent from zerahentmdow, IDS detects the attack as FIN attack.

Fig(a) Time required to detect FIN Attack

As shown in Fig (a), the execution time of algorithm increases as FIN packets increases. When maximum no. of
FIN packets increases fexample 200 then time increases to 7 seconds whereas base paper requires 10 seconds.

2) SYN ATTACK:
When more than 8 SYN packets are sent from zero length window, IDS detects the attack as SYN attack.

Fig (b) Time required deicting SYN Attack

As shown in Fig (b), the execution time of algorithm increases as FIN packets increases. When maximum no. of
FIN packets increases for example 200 then time increases to seconds 10 whereas base paper requires 13
seconds.

3) KEYLOGGER AT TACK:
Key logger is an illegal activity which runs in background. This is the application where the words characters
passwords etc similarly any key pressed are recorded.
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Fig(c) Time required detecting Key logger Attack

As show in Fig.(c),the execution time of algorithm increases as number of times Keylogged words
increases. When maximum no. of Key logged words increases for example 4000 then direel tegexecute
the algorithmincreases to 25 secondbereas base paper régs 28seconds.

4) USB ATTACK :
USB Attack is illegal act. It is a type of attack where USB is connected to server by unauthorized user

Fig(d) Time required to detect USB Connected

As shown in Fig.6.3, the execution time algorithm increases as number of times USB Attack
increases. When maximum no. of USB attack increases for example 150 then times required to execute the
algorithm increases to 12 seconds whereas base paper requires 17 seconds.

5)BUFFER OVERFLOW ATTACK :
Ping packets are sent from one source IP to target IP. When threshold of 8 is crossed, it is considered as

overflow attack. IDS detects it as Buffer Overflow attack and creates alertform that buffer overflow has
occurred.

Fig (e) Time required to detect Buffer Overflow Attack

As shown in Fig.6.4,the execution time of algorithm increases as number of times repeated packets
increases. When maximum no. of repeated packets increases for example 400 then time required to execute
algarithm increases to 8 seconds whereas base paper requires 12 seconds.

VI. Conclusion
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Using cloud, it becomes easier to send knowledge to a different person. Storing personal knowledge
includes security issues. However issues like different types of attackDIKaS attacks and anomaly
primarily based attacks hampers the confidential knowledge and exploits the system by disabling the system
services. Existing system contains NICE model that develops a mirroring based mostly, traffic capturing
framework so as tattenuate the disturbance by taking facilitate of switch techniques. Design of the detection
PRGHO 1,&( KHOSVY WKH FORXG WR SXEOLVK H[DPLQDWLRQ PRGHOV |
vulnerability state. This model determines acceptable actiotimdp@n the behaviour of the VM within the
SAG. The good model contributions square measure to develop a pleasant model based mosthagsaulti
distributed, network intrusion and detection of attacks and framework of hindrance in an exceedingly virtual
atmosphere that may examine malicious traffic while no interruption of the users applications and cloud
services. NICE includes a package switch answer to discover and examine suspicious VMs for additional
Investigation. Using BDD approach can filter gheckets. Paralleprogramming is used to give instructions to
the cores. Thisspeeds up the process and execution is done with speed. Irparallel programming there is
no context switching so lot of confusion of switching instructions is avoided and anoueacy isachieved.
Hencethere is no false alarm generatidm.future host based IDS can be implemented so that whole network
can be covered.
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Abstract- Due to increase in problems like space
allocation, web hosting, hardware failure which results
in the loss of data. This problem can be solved by new
technologies in cloud computing. With the passing of
time and the advancements in technology, the usage of
cloud storage has increased tremendously which has
resulted in the increase of the threats on cloud.
Attackers can easily find vulnerabilities present in the
system and exploit the data that it holds by using a port
scanner. In such a way the DDOS (Distributed Denial of
Service) attack will compromise the machine. In such
type of attacks, multi-step exploitation, low frequency
vulnerability scanning, compromises other machines to
develop zombie systems. Lastly, the attacks that are
caused by those compromised machines are the
problem seen in such type of attacks. To detect and
prevent an attack on the system, a network intrusion
detection selection is done on them with the help of
honeypots. Honeypots lure attackers away from the
main system preventing it from the attack and
protecting its integrity.A Nice-A agent continuously
monitors the network. The VM Profillerwill update the
database forsuch attacks taking place on open ports in
the network. This attack type is analysed by attack
analyser. After recognizing the type of attack, it gives
notification to network controller and suggest the
countermeasure to be taken. The attack is further
directed to honeypot. A security mechanism honeypot
which detects and deflects an unauthorized user trying
to access the information system. Honeypot thus tracks
the attacker IP and its signature attack.

Keywords:-Cloud
Computing,Networking,Security,, Virtual
Machine,DataSharing,Data Privacy.Honeypots

I.INTRODUCTION

Previously systems were controlled bysystem
administrators and so vulnerabilities could be
detected and prevented in a centralized manner where
as in cloud data centres thegxists a patching called
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as security holes. These cloud users handle the

VRIWZDUH LQVWDOOHG RQ WKHLU 9071

work efficiently which can violate the Service Level
Agreement (SLA). In addition to this, cloud users can
install vulnerable software using cloud,creating
loopholes in cloud security. The main challenge is to
develop an IDS which will accurately identify the
attacks and to help minimize these attacks.The
infrastructure of a cloud system is shared across
approximately a million users which results in it
benefitting DWWDFNHUY DV WKH\
vulnerabilities and use their resources to deploy
several such attacks in a simpler manner.Such attacks
cause much more damage as storage on cloud is open
source and can be easily shared amongst people like
sharing the data storage and file systems when being
connected through the same switch. To prevent this a
Honeypot is wused in collaboration with the
NICE(Network Intrusion Detection and
Countermeasures Selection) defence. TheNICE
model which includes attack graph analytical
procedures into the intri detection processes for
better resultslf any attack takes place,the attack is
redirected to honeypot which includes bogus IP and
some data.The attacker does not come to know
whether it is bogus or valid IP,but attackers Source IP
,Source Port,Destination IP,Destination Port is
trapped without attacker knowing about his
information getting trapped.Remembering the design
of NICE is not designed with an intention to
improvise any of the existing intrusion detection
algorithms but, NICE gives a reconfigurable
networking of virtual machines approach for
detection and to take countermeasures to
compromise VMs. There are two main parts to the
NICE which is:[12].0n every cloud server to analyse
and capture cloud traffic, a mirroring-based
lightweighted agent of network intrusion(NICE-A) is
deployed within a cloud server. After a particular
period of time,a NICE-A scans and monitors the
vulnerabilities of the virtual system repeatedly to
create specific Scenariéttack Graph (SAGs), and
afterwards at the end depending on the severitywise
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of identified vulnerability, NICE will come to a
conclusion whether or not to put a VM in networking
inspection state. [13] Deefmspection of packet is
applied once a VM goes the inspection state and/or
virtual network reconfigurations can be implemented
to the inspecting VM to make the attack behaviour
prominent. NICE model improves the network
IDS/IPS significantly with the assistance of a
programmable virtual networking approach that lets
the system develop a dynamic reconfigurable IDS
system. The NICE mode develops a mirroring based,
traffic capturing framework in order to minimize the
disturbance by taking help of switching techniques.
Architecture of the Detection model NICE model
helps the cloud to publish inspection models for

VXVSLFLRXV 90TWFR RFRHIGUW QY X O Qan U BaplicatiaiV \is

state. These models can determine on appropriate
actions depending on the behaviour of the VM in the
SAG.Using this approach in the earlier stages, the
NICE did not need to bldcthe traffic flows of a
suspicious VM. The NICHEnodel contributions are

to develop a NICE model based multi-phase
distributed, network intrusion and detection of attacks
and framework of prevention in a virtual
environment that will inspect malicious traffic
ZLWKRXW LQWHUUXSWLRQ RI
cloud services.NICE includes a software switching
solution to detect and $pect suspicious VMs for
further protection and investigation. By using
network approaches the NICE model improves the
attack detection and resistance probability to the VM
refraining from interrupting normal  cloud
services.Further when the attacker is redirected to
Honeypot,the selective countermeasures are applied
with  keeping in  mind the Return of
Investment(ROI).This is the preventive measure from
further exploitation of cloud data and its
resourses.The attacker also cannot get access further
access from honeypot as countermeasures are applied
depending upon the scenario.

Il. LITERATURE SURVEY

In this section, a survey of the other related
researches based on NICE models is made that will
cover topics like attack graph construction and
security analysis, zon® detection and prevention
and software defined measure for attack
countermeasures.In the paper[1] spam zombies were
monitored by system SPOT which is based on the
tool Sequential Probability radio test.SPOT has
bounded the false positives and false negative error
rates. Evaluation study was done on email trace in
FSU Campaigns.
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A survey based on other related researches with
respect to the NICE model cover topics based on the
construction of graphs that show the attacks and
analyse the detection of zombies and their
prevention. It also detecthe software procedure of
counter measures for these attacks.In the paper[1]
spam zombies were monitored by system SPOT
which is based on the db Sequential Probability
radio test.SPOT has bounded the false positives and
negation error rates. Evaluation study was done on
email trace in FSU Campaigns. SPOT uses
Sequential probability test to detect the various types
of attack and checks its probability but fails to detect
few attacks and also fails to generate the alarm when
attack occurs.In the paper[2] BOTHUNTER is like
designed to trace the
communication flows which is two way between
internal assets and external entities. BotHunter does
the identification of thespiders or crawlers that
works for search engines.BotHunter uses three
malware focused network packet sensors,each of
which specializes in various phases of malware
infection,including inbound scanning,exploit
usage,egg downloading,outbound bot coordination
dialogs and outbound attack propagation. The

W K H% RWH-XTOMW B B SFDL.G Q RWR@NWHE® W K H

WKH WU D LiQriyia shiff&k [3 placed after the
proxy can it be detected in the Bot activity but will

UHSRUW RQO\ WKH SUR[\fVY DGGUHVYV

address. In the paper[3], the BotSniffer technique is
used.BotSniffer is a mechanism that allows the
BOTMASTER to permit actions of bots in the
botnets. In this the BOTMASTER controls the
Botnets action in BotSniffer. BotSniffer is a
technique which shows many correlation and
algorithms with similar analysis to check network
traffic,also identifies the crowd of the hosts which
shows strong correlation in their activities as Bots of
the same botnet. BotSniffer requires multiple rounds
of response crowds. If there are few response
behaviours then the accuracy of the algorithm may
suffer.lt is time consuming.lthis paper[4] the tool is
designed to group the types of attacks and generate
the attack graph.It uses the symbolic model checking
algorithm automatically.lt also helps to understand
which attack would be most cost effective to guard
against. It sometimes fails tgenerate or to create the
attack graph automatically for unknown bugs.In the
paper[7] the tool,MulVal is designed to generate the
scenario attack graphs. It conducts
multihost,multistage vulnerability analysis on a
network. It fails to identify attacks which are not
stored in the datalogs and sannot create or fails to
create the scenario attack graphs.

Such attack graph methods prevent the system from
several attacks.By adding Honeypots to the
system,the chances of attacks being faced on the
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network reduces drastically as it redirects these
attacks to another bogus IP protecting the integrity of
the system to an even greater extent.at the chances of
facing these attacks reduces to a majority extent by
using the security mechanism Honeypots.Honeypot
prevent the attack which takes place on the
vulnerable machine and track the signature of an
attack and record it.

[ll. PROPOSED SYSTEM

In the above part, we have explained about how
these models provide as a protection for the network
against security threats and vulnerabilities in the
system.To overcome some disadvantages,we
propose a NICE model using honeypots based on the
network approach to avoid being exploited. A NICE-
A on every piece of physical cloud server contions
the following :a controller of network, a Virtual
Machine profiling server,analyzer which detects
attack and application of honeypot. The NICE-A
agent reports any attack to the Attack
Analyzer.Attack Analyzer creates attack graph and
update in SAG and immediately redirect it to
Honeypot,thus protecting the
system.Countermeasures are selected based on
severity.VM profiler will check if any port is open,
services running etc,.The Attack.The Network
Controller collects information of network present
openflow network.

1. Threat Model:[12]

This is the first model that is explained. Here, let us
assume that the attacker may be internal or outsider
R
prominent goal is the exploit the vulnerabilities of a
networking system to gain intel of the data existing in
the system. Our threat model focuses on the attack
detection and the reconfigui@n of the solutions so

as to improve the resistance of the zombie machines.
7KLY PRGHO GRHVQITW LQFXOFDW
host based system in order to avoid addressing the
encrypted traffic for detéing attacks. The proposed
solution is launched in an Infrastructure-as-a-Service
(laaS) cloud networking system and is under
assumption that the one who is the service provider
of the cloud network has begun. It is also assumed
that the cloud users have installed any OS . Manually
protecting a cloud network ismpossible. We assume

that we have secured the hypervisor and freed it from
any further wvulnerabilities. The chances of any
unregistered host attacking the system will be
directed to a bogus IP due to the presence of
Honeypots in the network system and secures the
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network. These protect the cloud system to an
appropriate extent from unknown threats.

2. Attack Graph Model[12]

The attack graph is a special tool that is used to
explain all the possible mtillstage, multi host attacks
that are important to understand these threats and
then decides appropriate measures. In this model,
each node displays the existing conditions or their
resulting preventing measures of the exploit. These
DFWLRQV DUHQTW QHFHVVDU\ WR
normal interactions can also be used as a preventive
measure. This system is helpful in identifying the
probable threats and known vulnerabilities within the
existing system.By the result of such actions,the
attack is represented in a way that extend the
notation of logic of the MulVAL in the graph of
attacks that is shown by X. Ou et al and is defined as
Scenario Attack Graph (SAG). If the attack is new
type of attack,then attack analyzer will refer
algorithm of Alert Correlation graph and it will
update ACG and Scenerio Attack graph.If the attack
is known or if the attack resembles the signature of
previous attacks,then attack analyzer will execute the
Scenerio attack graph algorithm

3.Honeypot Tracker :

Honeypot tracker is an application with bogus Ip and
data.Whenever an attackigies to attack or tries for
some illegal access of the system,this tracker traces
the path of the attack.In the tracker,the information
about attackers Source IP,Souirce Port,Destination IP
and Destination Port is traced.With this attacker feels

WKH YLUWXDO QHWZRUN V\VW#Attacker hag gaineghageess i the ¢ata but actually

redirected to some bogus Ip.Futher countermeasures
are applied selecting dm countermeasure pool
according to the scenario.Applying countermeasure
after redirecting to honeypot is appropriate as it
li_chRei_s' t@{evs%s‘t]elm ¥ Iclt?u%s 5 riB.The attacker
also has no knowledge of his intentions getting
trapped.A certain threshold value is considered and if
it is crossed,then after redirecting to honeypot
countermeasures like blocking the port etc can be
done.This increases the security of the cloud as the
attacker cannot proceed further due to block.

4. VM Profiling[12]

It is the profiler which contains the information of
any open port on the network and history of open
ports.The attacker can exploit any open port on a
virtual machine by running port scanning
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program.Therfore it is important to keep an eye on
open ports.

Connectivity metric of a VM is decided by evaluating
incoming and outgoing connections.VM states are
defined as Stable,vulnerable,exploited and zombie

DIAGRAM :

Fig (@) Network Intrusion Detection and
countermeasure selection using Honeypots

IV. METHODOLOGY

There are two algorithms that are required to be used
here depending on a known,unknown attack and
Scenerio.. The attacker is redirected to Honeypot
application and then selective countermeasures are
selected which includes port blocking,traffic
redirecting etc.

These includes :

a) Alert Correlation Graph
This algorithm is used when the attack taken
place is by an unknown source and update it in SAG

b)Honeypot Redirection and Countermeasure
Selection

Algorithm 1 :Alert_Correlation[12] and Updation in
SAG(Scenerio attack Graph)
Require :ACG,SAG, alert.a
1. if (a is new alert) then it should
2: create node which ig i Attack Graph(ACG)
3: n. Av, belongs to mapping of (ac)
4: for each pwhich belongs to parent of nodg(n
do
5: Generate an edge E.@lert.q)
6: for every Swhich contains a then do
7: if the element which is last iniS a then
8: append So a
9: else condition
10:create a new path.S{subset(Sa), a alert}
11: if condition end
12: end for condition
13:add following alertao ny.alert of the scenario
14: for condition end
15: end if condition

16: finally return S

17:If new attack then,Update SAG(scenario alert
Graph).

18:Alertform is generated Showing type of attack.

Algorithm 2 :Honeypot redirection and
Countermeasure_Selection [12]
Require:Graph(Edges,Vertices),
CounterMeasureCM,Alert

1.If attack is inspected by NICE Agentthen
construct graph

2.Attack redirected to Honeypot

3: Assume T=D(¥er)U Vaer(all reachable nodes are
collected in T)
4: Set Pr(¥er) is equal to 1(attacker performed
attack)
5: Risk_Probrability(T)should be calculated
6: Let the benefit of {|T|,|CM|]}=0
7: for every t which belongsto T do
8: for every cm belongs to CounterMeasureCM do
9: if condition cm.condition(t) then
10:ProbabilityPr(t)=Pr(t)*(1-
cm.(countermeasure)effectiveness)
11: Risk_Prob(Descendant(t)) should be calculated
12: 63U W D U JHbedeasitd &G H
13: end if condition
14: end for condition
15: end for condition
16: Let Return Of Investment[|T|,|CM|]= @
17: for each t belongs to T do
18: for every cm belongs to CM do
19: ROI[cm,t]=_benefit[cm.,t]
Cost of cm+intrusiveness of cm
20: end for condition
21: end for condition
22: Update_ ACG andupdate SAG
23: return ROI

V.SCREENSHOTS

Fig(b)Port Scanning by administrater
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in Virtual Network System by using honeypot,
imposing an honeypot will help prevent such
attacks.After  this,countermeasure is  applied
according to the scenario.The VM profiler keeps
checking for ports open,services running,etc and
update its database.. Attack analyzer detect the type
of attacks. This attack anabrsthen constructs the
graph accordingly and then selects appropriately
when such attacks takes place.lt checks for new
attack or known attack and after this the attack is
Fig(c)DDOS attack alertform forwarded to Honeypot. If this is a new attack, then it
UHFRUGV LWITV VLIQDWXUH LQ WKH 90
of these honeypots.
Appling Countermeasure will help gaining more
security to the cloud. Introducing this solution
reduces the risk to a greater extent to the cloud
system from being exploited as well as also preserves
the confidential data.
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Reducing Fish Losses due to Epizootic Ulcerative Syndrome in
aquaculture Industry through Image Processing for Sustainable
Fish Farming
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Abstract The paperexplainsEnhanced Histogram of orienteptadients, afeature extractomwhich extract the
relevant features andives better performance in terms of AccuraGgmputatbn time,error rate when applied
with Neural Network for classificationt has been bservedthrough Aalysis or experimentation thatgives
better performance in detection BUS(Epizootiailcerative syndromeajisease.

Keywords:EUS (Epizootic ulceratie syndrome)EHOG(Enhanced Histogram of oriented Grad@meural

Network(NN) PCA(Principle Component Analysis)

I.  Introduction

Aquaculture is one of the most rapidly growing food production sectors in the world providing
nutritional security for millios. India is the second largest fish producer in the world after china playing a vital
role in the sociakconomic development. West Bengal is the second largest fish production state in India (after
Andhra Pradesh),2]. The system is being facing by sargothreat due to severe intensification and unscientific
management. One of the major deterrents in the aquaculture sector due to fish disease that is caug@yl by virus
bacteria and fungus resulting loss of more than 1000 crores to the Indian agtiexipard value. In India, the
EUSEpizootic Ulcerative syndroméias been reported in Assam, West Bengal, Odisha, Andra Pradesh, Tamil
Nadu, Uttar Pradesh, Karnataka, Bihar, Maharashtra and Punjab and EBet®us fish disease problef[th
India, freshand brackish water is the uniform transmission of meddlesome fungus which is link with Epizootic
Ulcerative Syndrome (EUS). In monsoon and post monsoon season EUS infection was occurred. It may due do
mixing of polluted water from domestic waste, fecaltteraand Sewage through rain runoff. It is a disease
definitive diagnosis. Huge loss of production in aguaculture is occurring because of many reasons. Among these
causes, a disease is the most serious constraint that causes damage to the livelihowetsfléas of job,
reduced incomes, and food insecurity. To overcome losses because of infectious diseases in aquaculture, it is
necessary to act upon every health constraint based on scientifically proven and recommended as well as locally
applicable wayg5@ $V 3SUHYHQWLRQ LV EHWWHU WKDQ WUHDWPHQW ~ LW
occurrence of disease rather than treating]itHish is also a livelihood of millions of people so that prevention
of fishes is very necessary][ The disease istill misidentified by thepeople. Traditionainethod was very time
consuming and it is done by the experience of fish farmers or fish veterinarians. There are number of methods or
technique to automatic detection of disease in less time. In pattermitemo@nd image processing, initially
the first step is image pygrocessing where filtering, noise removal, and conversion of color to gray scale. It
may have dramatic positive effect on the quality of feature extraction. The common step in many feature
descriptor methods is the image jpr@cessing that is analogous to the mathematical normalization of data set.
To improve the image analysis and feature extraction thenoessing step in image processing plays an
important step. Segmentation is alsopart of imageprocessing §] and it is also of different kind of
segmentation e.g. depth segmentation, spp&l method binary method, gray and color. There are many
applications for image prgrocessing e.g. removal of illumination noise, binarizatibresholding, resizing and
normalization etc. The main purpose of the normalization is to enhance the image. To the recognition system an
image will be captured using a camera and fed as probe. The image is tpeocessed to enhance its quality.
Enharted Histogram oriented techniques has been applied in the paper. The features are extracted using suitable
schemes. Classification algorithm are used to classify after extracting the features from the feature extractor,
feature classified through class#iton algorithm[9]. Then transformed the data to minimize the number of
features representation and if the data is large in number then it may be redundant of the data into minimum
number of features.
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Il. Feature Extraction
Feature Extraction is the prosesf transforming the input data into a set of features. Information
relative to color, shape, texture or context that belongs to the features, Many feature extractor algorithm has
been used to extract the feature of the fish.
There are two types of featuextraction Low level feature extraction and High level feature extraction.

Finding the points, lines, edge in low level feature extraction etc while high level feature extraction
provide more significant information for further processing of Imagayais and it also use the low level
feature. There are different feature extraction technique that is based on transform, spatial, boundary, edge,
color, shape and texture features. In finding shapes and objects in computer images high level feuatiine extr
is responsible. According to chosen (or specified) conditions as the extraction generally seek invariance
properties, whatever their position, their orientation, or their size that implies in finding objects the extraction
result does not vary. Thealues of any parameter that can control the appearance of a shape through technique
as it find shape reliably and robustly. To change the level in the illumination level: to find a shape whether it
dark or light. Features extraction and classificationnlieg is the fundamental for classification. Extracting the
most relevant information from the data available is the first part.

M. Classification

Classification of the data after the feature extraction is a hefty work of machine learning area. There are
maQ\ DSSOLFDWLRQV RI PDFKLQH OHDUQLQJ H J 3ILQDQFLDO IRUHFDVWI
DQG SELRLQIRUPDWLFV™ | rinvi datPiDmactadypaitiobed @d @ Jubsequently used as
reference for classification afew data and hence known as supervised classification method. It is widely
divided into three categories: Neural Network, texture classification, and data mining techniques. By means of
WH[WXUH SURSHUWLHY RI DQ LPDJH 3VgdihgnerHoiguerhelps\o/itddrtify DiteteR Q" DQ L |
regions of image. To do the different kinds of traditional classification neural network are promising alternative.
7R GHWHFW KLGGHQ SDWWHUQoffaibs\k RLFKQXQHV BY DRREH OMLSMBBDQQ J’
3YLVXDOL]DWLRQ"™ RWKHA IMthapaderciassiRe@tioalgothnig have Heén used to classify
WKH 3(86° D-Q&631RQK @GiwgiNNHMeural Network). Neural Network has high computational
power and gives good as@cy as compared to other algorithms. To enhance the performance and efficiency
modified feature extractor (EHOG) has been used which extracts more information and helps in improving the
classification accuracy.

V. Methodology

Figure 1: Flow chart of EH@ Feature Extractor Method

The abovefigure 1 shows that the method of Enhanced feature extractor (EHD&)collects the
images of EUS and NeBUS fish. After that extract the different features and then applied the classification
algorithmwhich divides the dataset into training and testing dataset for classification thxeughl Network.
After classification find the accuracy for positive and negative values in terms of performeaseres
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¥ Sample of training Dataset

Figure 2: Sample of Taining Dataset (EUS Infected Fish)

In Figure 2 shows the Sample of EUSp{zootic Ulcerative Syndroméjfected fish which is used in

H[SHULPHQWDWLRQ DQG WKHVNBEGR) Lludkhow)lakt IERFOéntraF WaddGFisheReR 3
Research Instite (CIFRI), Kolkata

% EHOG (Enhanced Feature Extractor)

The Enhanced Feature Extractor is the Modified feature extractor of Histo§i@rentedGradiens.
The Steps to Explain tHeHOG: -

X Extract the image and then divide the image into cells (4*4) ambine it into the blocks (2*2).

X After thatcomputethe gradient and Magnitude in terms of intensity and gradient magnitude is affected by
illumination changes, but its direction is not.

X The magnitude of the image gradient changes when one increaseseaisdethe intensity. The orientation

RI WKH LPDJH JUDGLHQW GRHV QRW FKDQJH" GLUHFWLRQ RI WKH

changes.
Xx $IWHU WKDW FDOFXODWH GLUHFWLRQV DQG RULHQWDWLRRQV RI

WKH IHDWXUH YHFWRU" ZKLFK UHTXLUH™ PRUH WLPH WR SURFHVV

SORJLFDO VFDODU" VR WKDW DGMXVW WKH QHDUHVW DQJOH

x KHQ VHW WKLV 3SURSHUW\ WR WUXH" 3R Uletiv@eWIBW& FBQ dagie® XHV DUH
3DQG ZKHQ VHW WKLV 3SURSHUW\ WR IDOVH" WKH\ DUH HYHQO\ VSDF
Xx 37TKH YDOXH RI WKHWD WKDW DUH OHVV WKDQ”~ DUH SODFHG LQWR
KHOS GLIITHUHQW LIDQACH 3 G DIKNWWRROG DKW WUDQVLWLRQ ZLWKLQ LPDJH

X To set the value of threshold T low 8@5, if the value higher than the given value then it will take more
time and skip more blocks, then computeetges with the connected blocks.

V. Neural Network Classifier
X Neural Network (Pattern Recognition)

Figure 3: Pattern Recognition

It extractsthe 4356 features in order to get a neural network to successfully learn task, it must be
trained first. The training database is divided into training and teséhglhe training set is used to train the
neural network. To get the better results, train the neural network many times and get the average of
classification accuracy. In which 10 cross validation have been used. The input or feature extracted by the
feature extractor is 4356 and has taken 10 hidden layers which give the output. Testing set is used to test the
neural network. To find the hidden neurons, in an architecture the dataset is divided into training set which is

Ttraining and testing set whicls iTtesting. The test set is used to test the ability of the network which is
Network patterrrecognition. LL0].
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The classification of EUS and NédtlJS fish is done by Neural Network and the features are extracted
by the EHOGfeatureExtractor, whichgivesbetteraccuracy, error rate and computation tiasecompared to the
other Feature extractor.

¥% EHOG-PCA-NN:

EHOG (Enhanced Histogram of oriented Gradienis combined with the PCA (principle of
component Analysis) and then classify by Neural Netwd®A is used to reduce the dimensions as
correlations between features in data canfdend using a statistical method and linear technique for
dimensionality reductian

Reduction in dimensionality of data by done by eliminating irrelevant data from the dataset &
frequently used in both machine learning techniquenfge processing. Neural Network dividine dataset
into training and testing set tmain thenetwork as it giveaverage classificatiopased ori0 cross validation .

¥ Analysis of PerformanceMeasure of EHOG-PCA-NN
Table 1: Performance Measure of EHGEBCA-NN
Technique Accuracy Error Rate Computation Time
EHOGPCANN 98.7% 1.25 0.00719

The Table 1 shows the Analysis of performance Measure of EFO&NN in Accuracy, Error Rate and
Computation Tire.

Figure 4: PerformancéMeasure of EHOG-PCA-NN

In the above figure 4 shows that the Analysis of performance meaSuEEHOG-PCA-NN it shows the
Accuracyof EHOG-PCA-NN = 98.7% ,Error Rate 1.25, Computation ilne = 0.00719.

VI. Conclusion
The EHOG (Enhanced Histogram of orientedadens) gives better resulin detection of EUS
disease. AEUSIs misidentified by the people and it is necessary to prevent the mortality of fish because fish is
the livelihood of nillions of people.The EHOGPCA-NN gives better results in terms of Accuracy it gives
98.6%,in computatiortime it gives 0.00719 and in error rate it gives 1.25.The best feature extractor will help in
better classification.
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Improvement in Productivity and Income Using Farming
Assistance
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Abstract Nowadays mdke phones have become a promising tool in agriculture because the cost of the device

is accessible and their computing power allows a variety of practical application to assist diverse farming tasks.
According to the observations, Information and Commatioa Technologies (ICT) state that the cell phones

SOD\ FUXFLDO UROH LQ IDUPHUVY OLYHV 7KH WUDGLWLRQDO PHWK
undependable, especially in India. This results in considerable portion of crop getting affected agtéhialb

attacks and lack of information, harming the land and degrading its productivity as well. On an average,
damage to crops and agricultural production due to these reasons exceeds 40% of the total yearly production.

Our key idea is to provide subgido the farmers who are Below Poverty Line (BPL) for buying pesticides and

fertilizers by scanning their ration card. The presented paper also suggests various ways in which a farmer can

utilize Mobile Computing (MC) on their handsets using applicatio@@HG 3$*52° WR DVVLVW WKHP II
better cultivation, yield and merchandise.

Keywords:Android Application, Below Poverty Line (BPL), Farming Assistance, Image Processing, Products
(Pesticides), SQL Database

I. Introduction

Agriculture is the hsic reason of production of food and raw material, which eventually is the reason
of survival of the population. In India, agriculture is the primary occupation and most of the population is
dependent on it. However, here is also need to review andlimifae mechanism for updating the technology.
In the upcoming years agriculture will see major changes. Unlike the earlier ‘green revolution' which had a
foundation of advanced pesticides and fertilizers, now the agriculture will be revolutionizechevitielp of
technology. Every developing economy has agriculture sector as irreplaceable pillar and so does India. In India
the agriculture sector contributes close to 20% of Gross Domestic Product (GDP). Either directly or indirectly,
60% of total populaibn of India depends on agriculture. The majority of Indian farmers, which includes small
scale producers, are often unable to access the information and technological resources that could increase the
yield and lead to better prices for their crops armtpcts. The widely spread network of mobile phones could
be the game changer in this problem. It will put agriculture field at its peak. The main purpose of this project is
to develop a mobile phoreased solution that helps in farm management, whichleétl to improvement in
agricultural yield and helps in maintenance of the farms.

II. Related Work
The main aim of modern farming technique using android application is to enhance transparency in the
agriculture commodity marketplace by providing marketerinformation, facilitating collective buying of

inputs and collective selling of product. Farmers most depend on weather forecast to decide as what work to do

today and tomorrow.

Earlier approaches which focused on how illiterate n Below Poverty Lineefa would get help are referred as

follows: -

1. :H UHIHUUHG SDSHU 3. LVDQO9LNDV® LQ ZKLFK LWV PDLQ IRFXV ZD\
technology (ICT) and-governance application that will helfarmers. The objective of the application was
to provde government helplines, weather forecasts, news, mandi (market) prices of crops to the farmer.

There is also an ibuilt database in which the farmer can keep a track of his inventories, harvests, seeds
and fertilizer purchases, vehicles and equipmeat, e

2. 7KH VHFRQG SDSHU UHIHUUHG LV 30DKD )DUP” ZKLFK DOVR IRFXVHYV
data, market prices, weather and new update. The only difference is that it updates news by RSS feed.

3. 7KH WKLUG SDSHU UHIHUWHKGWV LR GHRG URIGEL EQ \DHE LWFRKOWXUH PDQDJ|
WKLV SDSHU WKH DSSOLFDWLRQ GHYHORSHG KHOSV IDUPHU WR NHH
what needs to be done next. Its major focus is on language that is it provides difiearage for
interaction between farmers and application. It also allows users to plan activities, organize staff, monitor
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Agri - inputs and agricultural machineries use, undertake economic and financial analysis of activities i.e.
allows farmers to recorcropping, machinery procedures and access this information.

7KH IRXUWK SDSHU UHIHUtUtékes dané of. thd Wdate &fQH@ Hifferent agricultural
commodities, weather forecast updates, agricultural news updates. The application liesigeed taking

Indian farming in consideration.

lll. Research Challenges In Agricultural Domain
Indian farmers are troubled by several problems. They can be natural problems or can be a problem

occurred by human being. The major problem of Indian alguicuis that they are not highly literate which
causes big issue in farmers for understanding different and new forms of farming technique. Pollution and
environmental issues are also the different forms faced by Indian agriculture.

1.

6.

Indian farmers neveuse proper management for crop cultivation. A further problem is a lack of
coordination along the agricultural value chain from farm inputs to farm processing, which increases the
cost of production and lower down revenue for farmers.[1]

Farmers also relpn weather forecast as what to do now and what not to which causes them to wait for
cultivation and farming.[2]

The farmers do not get full benefits of government services, so advances in Information Communication
Technologies (ICT) to fostergovernane is important as the farmers will get the full benefits of services
provided by the government.[3]

IV. Proposed Methodology
In the proposed system, a farming assistance application based on android operating system is developed
which is platform independén
Here, the farmers will first register and then use this application.
Farmers can access different functions such as information of the weather and can get details of different
crops.
Farming tools on rent will also be available through the appmicat
Farmers will upload the image of ration card and the admin will verify whether the respective farmer is
BPL or not [Figure 1] [Figure 10.1] [Figure 10.2].
The government will provide 50 % subsidy for BPL farmers while buying pesticides [Figure 4].

The flow of the proposed framework is as follows:

1.

wn

ook

The application will help farmers who are Below Poverty Line, by scanning ration card color through which
government will provide subsidies to them. For this purpose, Registration will be done witl &e{fraid
registration GUI page [Figure 1].

After registration, the farmer can access their account with the help of Login page [Figure 2].

They will also get an expert advice or a message by just clicking or putting up their query on application
[Figure7].

They will be updated with the weather information on daily basis.

The farmers can ask for the farming tools by updating a query in the application.

After updating the query, the customers (farmers) will revert back based on his/her requirenueat/Fig

Fig. 1.Registration page for User Fig. 2Login page for User
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Fig. 3Home screen with different options Fig. 4 List of various products(Pesticides)
Fig. 5.Details of the product Fig. 6 Products addetb the cart
Fig. 7 Queries and their solutions Fig. 8. Password reset page
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Fig. 9.Login page for Admin to access the database

Fig. 10.1Webpage displaying categorialdatabases

Fig. 10.2.Data added by the userstored in User information which is used for verifying the user

Fig. 11List of products(Pesticides) the user can buy
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Fig. 12.1.

Fig. 12.2
Fig. 12.1. and Fig. 12.2. Details of the products(Pesticides) added by the admin

V. Conclusion

Different appications are developed and used by farmers for their specific tasks. All these applications
have different functionalities and need to be used separately. Our application is a one stop solution to all that
agricultural requirements and needs. Throughdpiglication, location specific information is also provided. It
provides a highly authentic and reliable database on agriculture. This location specific data is accurate and is
acquired from reliable sources. Existence farming applications are statituire;nour application is dynamic
and will prove to be better for use. All the required information and functionalities are bundled in single
application along with support of native language for the farmers, it becomes easy for utilisation.
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Abstract — Tmage processing techniques have vast use in the
medical field especially for detection of many diseases.
Detection of cancerous tumors is challenging job in various
types of images related to cancer. This paper studies the
various cancer detection mechanism related to MR images.
This process uses segmentation as one of the method.
Depending on the image modality the features extracted may
differ. Using these features the machine learning techniques
generates the valuable information.

Keywords: Cancer detection, MRI, segmentation.

L INTRODUCTION

Cancer is the second cause of death in the world. Though
there is decrease in mortality rate [1] but number of increasing
cancer patient is prominent [2]. Cancer is disease where
uncontrolled growth of cells happens which can be considered
as tumors. Not all tumors are cancerous. Only malignant tumors
are considered as cancerous. Detection of cancer is done through
different tests like Mammography, Magnetic resonance imaging
(MRI), Human papillomavirus (HPV) testing, Colonoscopy,
Sigmoidoscopy, Fecal occult blood test (FOBT), computed
tomography (CT) scan [3]. But screening tests may have risks,
some screening tests can cause serious problems, False-positive
and False-negative test results are possible, over diagnosis is
also possible which may lead to overtreatment which may not
be required. While MRI scans help in diagnosis of malignant
tumors in breast, brain, prostate cancers where less possibility of
risks is found.

Segmentation is the image processing technique which helps
to detect objects. This is useful in many application areas. By
applying the image processing techniques like segmentation can
help in detection of tumors. Segmentation is divided in to mainly
two categories discontinuity based and similarity based using
pixel intensity. Thresholding, edge based and region based
methods are used for segmentation.

II. LITERATURE SURVEY

There are many applications of segmentation found in
literature but here only MRI images related cancer are
considered. There are various types of cancer but which mostly
observed are brain, breast, prostate which can be detected
through MR images, CT images as well with ultrasound images.

a. Brain Cancer

The figure 1 shows a cancerous tumor in the brain

Fig 1: Brain MRI showing malignant tumors[4]

Saeid Fazli, Parisa Nadirkhanlou [5] worked on MRI
images of brain tumor. For pre-processing noise is removed by
anisotropic diffusion filter which preserves the required edges
and structures. Using fast bounding box algorithm tumors are
extracted. This algorithms considers the symmetry of brain as
basis for finding the tumor region. Using SVM classifier the
images are classified.

Anjali Gupta, Gunjan Pahuja[6] worked on brain
tumor segmentation using hybrid clustering. The image is
preprocessed using Gaussian filter. For clustering Fuzzy C-
mean clustering with FCM thresholding is used. Finally level set
method is used for calculating the exact tumor shape.

Jun Cheng et al. worked on brain tumors[7]. In this
approach they constructed augmented tumor regions on the T1-
weighted contrast enhanced MRI images as a first step. Then the
augmented tumor regions splitted into sub-regions by using
adaptive spatial division method which uses intensity orders.
Within subregions image patches are extracted as local features.
Fisher kernel vector per sub-region is created using local
features of subregions and all the vectors are concatenated to
form a single vector which is considered as image level
signature. The vectors in query image are compared with the
database images by using closed form metric learning algorithm
for similarity.

Meiyan Huang et al[8] derived CBIR system using
spatial layout information for brain tumor. This system uses T1
— weighted contrast enhanced MR images. The bag-of-visual-
words model is created using tumor information from the known
images where query images are compared. This model uses
partition learning for extract informative features. An algorithm
called the Rank Error-based Metric Learning (REML) which is
distance metric learning based algorithm, reduces the semantic
gap between low-level visual features and high-level semantic
concepts.
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Sérgio Pereira et al[9] worked on brain tumor
segmentation using CNN on MR images. A small 3x3 kernel
helps to create a CNN which segments the MR images. Before
applying the segmentation the image is preprocessed using
intensity normalisation and data augmentation which gives very
effective results of segmentation.

b.  Breast Cancer
Figure 2 shows the MRI of a breast having cancerous
tumour

Fig 2: breast cancer tumour A) before B) after
chemotherapy[10]

Liangbin Zhang et al.[11] used lesion segmentation on
breast tumor MRI images of DWI and DCE modalities. This
segmented information is processed using Fuzzy c-mean (FCM)
combined with Dempster-Shafer (DS) method. This approach
used Time —intensity curve for making the decision.

Aida FOOLADIVANDA et al.[12] worked on breast
region segmentation. Wall boundaries are detected using
intensity based operation. SVM is used to determine the
connectivity of tissues in the features. Final chest wall
boundaries obtained using Atlas-based method are refined using
geometric shape.

Dr. H. B. Kekre, Ms. Tanuja K. Sarode, Ms. Saylee
M. Gharge[13] considered the vector quantization method
detection of tumor in breast cancer MRI images. A Linde Buzo-
Gray algorithm is used for segmentation. This algorithm
quantizes the vector into 128 codes and these codes are clustered
into 8 clusters using LBG algorithm. These 8 clusters are the
segmented images which has shown improved results in
comparison with watershed and GLCM.

Snekha Thakran et al.[14] worked on segmentation of
DCE MRI images for outer and inner breast tissues. This is done
in 2 steps first step as outer segmentation done using profile
screening, Otsu thresholding, morphological operations and
empirical observation where breast tissues are separated from
other body. The inner segmentation is done using similar
operations. The inner breast tissues are categorised into
fibroglandular(FG), fatty and tumor tissues. The computed
results are verified with manual segmentation using average of
Dice and Jaccard coefficients.

Yuanjie Zheng et al.l'3] proposed segmentation and
classification for breast tumors into malignant or benignant
which used dynamic contrast-enhanced MR images. The new
graph cut based segmentation method is proposed for fine
identification of tumors. By using serial contrast enhanced
images a model is created which shows spatio-temporal
segmentation of tumors. This model helps to extract the spatio-
temporal enhancement patterns. These patterns shows the

dynamic enhancement and architectural features and also spatial
variation in pixel. Temporal features extracted using Fourier
transform and spatial features are extracted using moment and
rotation invariant Gabor textures.

c. Prostate Cancer
Figure 3 shows the multi parametric MRI of prostate
cancer

Fig 3: Multiparametric MRI of prostate cancer[16]

Yu Guo et al.[17] suggested automatic segmentation
method for prostate cancer MRI. Cancerous tissue information
is extracted using fuzzy c-mean clustering. Adaptive fuzzy
fusion operator which is based on Bayesian model is created.
This model calculates the membership degree map on the data
of clusters. By using this membership degree values decision is
taken for cancerous region. This method shown the improved
result in peripheral as well transition zones of prostate cancer.

Navaei Lavasani S., Mostaar A., Ashtiyani M.[18]
used dynamic contrast enhanced MRI for segmentation of
prostate cancer. This method first pre-processed the images by
registration which uses sum of squared intensity difference with
reference image. The ROI is manually placed on the different
modality images. The different kinetic parameters are used as
semi quantitative features are calculated from the images like
initial enhancement rate, maximal enhancement rate and
amplitude as well as enhancement rate at various time points.
For transient changes in images DWT is applied on it. Two
decomposition of Haar wavelet is calculated. In addition mean,
variance and detail coefficients are extracted. The fuzzy C-mean
clustering is used on the MRI data.

Matthias Kirschner, Florian Jung, and Stefan
Wesarg[19] discussed an automatic prostate segmentation
model in MR images. This uses probabilistic active shapes.
After pre-processing the image by normalising the intensities, a
bounding box of features under ROI is used find the sub regions
having prostate is applied. After determining the bounding box
probabilistic active shape model is used for segmentation.

IIL. CONCLUSION

The study of various methods shows that many times Fuzzy C-
mean Clustering algorithm is useful for finding the correct
features which helps in segmentation for locating the tumor
region. SVM is also effectively used for finding tumor region
location. The work has been done various types of MRI but T2-
weighted, DWI type are mostly used images which are giving
more information about tumor. Dynamic contrast enhanced MR
images are also useful which showing significant results. Also
the study shows that the segmentation techniques along with
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machine learning techniques improvise the result of cancer Intervention Conf. Prostate Segment. Challenge, pp. 28-35,
detection. 2012.
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Abstract—Silicon based Photonic Crystal (PhC) has attracted | . | i i ith radi N
a lot of research interest in telecommunication network due to Namely conventional Y splitter, Y splitter with radius o

miniaturization, speed of operation and long life. In this paper, a rods adjacent to guiding path reduced and Y splitter with

1X2 photonic based power splitter for TE polarized light has piperiodicity in rods is incorporated. Section IV presents
been designed and analyzed. The structure consists of hexagon e conclusion

lattice of Silicon rods in air background with radius 0.2um and
lattice constant 0.7um. The Simulation is performed for 1550nm. I DESIGN
Plane Wave Expansion (PWE) method is used to analyze the :

E:iﬂgonliicni?ea%‘?ﬁgzﬂczn%r:;e Dd;‘r’]i;ﬁ] (Egr;‘g;“ﬁq”;ioij T:‘ﬂﬁ;‘:e‘j The 2D photonic crystal coered has a hexagonal lattice
the device has been optimized to improve performance. Theth_a_lt COmMprises of SI|ICOI‘1. _rods with n=3.45. The number of
splitting ratio is enhanced using bi-periodicity of silicon rods in S!Ilcon ro_ds is 15x15. Silica has. peen used as .l?uf'fer If’;\yer
the Y junction. The device offers a splitting ratio of 0.5 which can with a thickness of 1um and guiding layer of silicon with
be used for free space optics. 0.69um. A wafer dimension 12x12um is considered as shown

in Fig. 1.
Index Terms—Photonic Crystal, PWE, PBG, Power Splitter g

[. INTRODUCTION

The need for fast data transfer and radiation free communi-
cation can be fulfilled by optical network based on integrated
optic devices. Photonic crystals (PhC) have emerged as a
promising technology in the path towards large scale photonic
integrated circuits[1]. PhC are artificial periodic structures
whose dielectric properties vary periodically in the order of
light wavelength. The main concept of the PhCs is the periodic
reflections and refractions ahe boundaries of alternating Fig. 1. Structural Diagram of PhC
dielectric materials. Since the rpalicity is in the order of
light wavelength, the phase difference of the interfered wavedhe rods have a radius ‘r' called as cell radius and are
is an important factor that determines the optical responseseparated by a distance ‘a’ called as lattice constant. PWE
such a structure. This can be used to establish destructimad solver is used for determining the bandgap of the struc-
interference where light cannot propagate through the structwmre. The bandgap width depends on the wafer, dielectric rod
at certain frequency bands. These frequency bands at whielterial, lattice constant and cell radius. To achieve bandgap
the waves cannot propagate are referred as Photonic Bianthe desirable range, the radius as well as the lattice constant
Gap(PBG)[2]. By creating some defects in PhC structure, thegre varied. The required bandgap was found for a=0.7um and
particular range of wavelength of light can be guided througF0.2um. The band diagram before introduction of defects for
the structure. These defects are of mainly two types

1. Point Defect or Microcavity

2. Line defect or Waveguide

In this paper, Section | deals with introduction to PhC
and PBG. Section Il discusses the design, material used for
the PhC and PBG calculation. In Section Ill, performance
analysis is done for the three types of power splitters
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Transverse Electric (TE) and Transverse Magnetic (TM) are @S TABLE | Types oFPBG AND ITs NORMALISED FREQUENCY AND
shown in Fig. 2 and 3. WAVELENGTH Rance

Fig. 2. TE band diagram before introduction of defects
method for computation of propagation of electromagnetic waves
in PhC. It is based on the discretization of Maxwells equation in
differential form in free space. The simulation is performed for
the TE mode. The boundary condition used for the simulation
was Anisotropic Perfectly Matched Layer (APML). The
corresponding Electric field distribution and Poynting vector is
illustrated in Fig. 5.

Fig. 3. TM band diagram before introduction of defects
Fig. 4. Layout and refractive index profile of designed Y splitter
The ranges of PBGs for both Transverse Electric(TE) and

Transverse Magnetic (TM) modes and their corresponding=rom the electric field distribution and power distribution
wavelengths are listed in Table 1. The first TE PBG iscan be observed that the input signal spreads through the
employed for design. crystal and gets attenuated gradually. From the power spec-
trum, the absolute value of power(W/m) measured at the input
IIl. RESULTS ANDDISCUSSION and output ports are 10.9e-5,3.4e-5and 3.55e-5 respectively.
The 2D PhC structure designed above is further usedTioe overall efficiency of the device is 63.76%.The designed
design a 1X2 PhC based Y power splitter as shown in FigY &tructure has poor transmission at the bends, hence there is a
by creating line defects. need to modify the above structure. The modification proposed
The input signal is launchedtinthe input port and transmis-is to change the radius of the rows adjacent to the guiding path
sion is observed at output ports 1 and 2. A Gaussian Modulated®.1 m [3]. The modified structure is as shown in Fig. 6.
Continuous Wave(GMCW) is employed as an input signal withThe corresponding Electriceld distribution and power
wavelength 1.55um. The GMCW has a Half width set to 0.8gistribution for the modified structure is shown in Fig. 7.
14 sec and Time offset set to 3e-14 sec. The absolute values of power from the power spectrum in
Investigation of the field distribution inside the PhC is don&/m for input is 6.14e-5. The power in the output ports
by 2D FDTD method. FDTD is a popular computational mod-
elling technique and is consi@er one of the most advanced
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Fig. 5. Electric field distribution and power distribution of conventional
waveguide

Fig. 6. Refractive index profile of modified waveguide

Fig. 7. Electric field distribution and power distribution of modified waveg-
uide

are 2.87e-4 and 2.59e-5 . The efficiency of the device has
improved considerably to 88% .

However, to further optimise the splitting at the junction itis
proposed to introduce biperiodicity of rods at the Y junction.
Biperiodicity is carried out by introducing new rods in between
rods at the Y junction. The modified structure is as shown
in Fig. 8. The corresponding Electric field distribution and

Fig. 8. Structural design of 1x2 power splitter

Poynting vector is illustrated in ¢:i 9. In this case, the mea-

Fig. 9. Electric field distribution and power distribution of 1x2 power splitter

sured values of input power and output power from the power
spectrum are 13.68e-5, 6.46e-5 and 6.44e-5 respectively.The
power also divides equally in the output ports, thus achieving
a splitting ratio of 0.5.

IV. CONCLUSION

The proposed Y junction based 1x2 power splitter using
PhC is analysed by using PWE band solver and 2D FDTD
computational method. The conventional Y splitter has poor
transmission and hence modifications are proposed. The first
proposed modification is to alter the radius of rods adjacent
to the guiding path, which improved the performance consid-
erably. Introducing biperiodicity in the rods at the Y junction
has led to performance enhancement with a splitting ratio of
0.5 and efficiency of 95%.
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Abstract

A compact ultra-wideband (UWB) antenna with tunable band notched characteristics is
proposed. Varactor loaded, two via edge located (TVEL) and fractal electromagnetic band gap
(EBG) structures are designed for tunable band-notched characteristics. The varactor diode near
the TVEL EBG tunes the band notch frequency for WiMAX (2.8-4.0 GHz) band, while another
varactor near fractal EBG structure tunes band-notch frequency for WLAN (4.7-6.2 GHz) band.
The varactors are independently controlled to achieve WiMAX and WLAN notched band. Notch
frequencies can be continuously tuned by varying the bias voltage across the varactors. The
proposed antenna of 24x24 mm? dimensions is fabricated on an FR4 substrate. A good
agreement between simulation and measurement results is obtained. A continuous band notch
tuning from 2.8 to 4.0 GHz and 4.7 to 6.2 GHz is obtained using varactor diodes having
capacitance in a range of 0.497-2.35 pF.
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Low Proble, High Gain and Wideband Circularly Polarized Antennas
Using Hexagonal Shape Parasitic Patches

Shishir D. Jagtap ' ", Rajashree Thakare 2, and Rajiv K. Gupta 3

Abstract ,This paper proposes low pro“le, high gain and wideband circularly polarized (CP)
microstrip antennas (MSA), using gap coupled parasitic patches (PPs) on superstrate layer. Printed
and suspended probe fed, CP MSAs are designed on a 1.59 mm thick FR4 substrate, and an array of
closely spaced hexagonal PPs are printed on the bottom side of the 1.59 mm thick FR4 superstrate
and placed at a height about /8 above the ground plane, where g is the free space wavelength,
corresponding to the central frequency of the operating frequency band. The gap coupled hexagonal
PPs are not only used to enhance the axial ratio bandwidth (AR BW) and gain of the antenna, but
also used to reduce impedance and gain variation of the antenna over the operating frequency band.
*Ant9e is a suspended MSA with 7 hexagonal PPs. A prototype <Ant9e is fabricated and tested, which
provides a peak gain of 9dBi,S1; < S10dB, gain variation < 1dB, and AR < 3 dB over 4.9 to 6.45 GHz
frequency band. ARBW of 27.3% is achieved. The proposed *Ant9e covers three frequency bands viz.,
5.15 to 5.35 GHz, WLAN band, 5.725 to 5.875 GHz, ISM band, and 5.9 to 6.4 GHz, Satellite C band.
The space fed antenna con“guration reduces the cross polar radiation level (CPL) and increases the
e ciency of the antenna. The measured results agree with the simulation ones. The overall size of
*Ant9e is 0.96 ¢ x 0.96 ¢ x 0.136 o.

1. INTRODUCTION

Antennas are the fundamental component of any wireless system. CP antennas have many advantages
over linearly polarized (LP) antennas. However, the design of a compact, directive and wideband CP
antenna is always challenging, as compared to LP antenna. A single diagonal fed CP MSA is compact
and simple to design; however, it provides narrov ARBW. A multi-fed CP antenna provides more AR
BW than a single fed antenna. However, it increases the design complexity and cost of the antenna.
Several BW enhancement techniques have been reported in [1...12,14...16]. The AR BW of a CP MSA
can be increased by using a thick and low permittivity dielectric substrate. A wideband single fed CP
stacked MSA is proposed in [1]. It comprises a single diagonal fed MSA, with PP placed above the
antenna. The antenna o ers a peak gain of 7.5dBi and ARBW of 13.5%. The AR BW of CP MSA
is enhanced by using a multilayer aperture coupled antenna con“guration in [2]. The aperture coupled
PPs are printed on stacked dielectric layers, with each one being rotated by 30from other. The antenna
provides an ARBW of 33.6% and peak gain of 8 dBic; however, the antenna design is complex and has
high pro“le with high SLL and low F/B lobe ratio.

A wideband single feed, truncated square patch CP antenna with PPs has been reported in [3].
Five square PPs are placed above the antenna, and one PP is placed beside the antenna. A stub is
also used to provide better impedance matching over wide BW. A wideband dual feed, square ring CP
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antenna with PPs is designed in [4]. Four square PPs are placed above the antenna, and an L-shaped
parasitic patch is placed beside the antenna. However, dual feed CP antenna not only increases the
design complexity, but also increases the CPL, as compared to single feed CP antenna.

A wideband slotted square CP MSA with a slotted PP placed above the antenna is proposed
in [5]. The slot on the microstrip patch is used not only to provide circular polarization but also to
reduce the size of the antenna. Several gain and BW enhancement techniques of LP and CP MSAs
are reported in [6]. Proximity fed LP MSA, with stacked gap coupled patches and square ring antenna
array, provides signi“‘cant enhancement in gain and BW of the antenna; however, it su ers from high
pro“le [7]. A non-radiating edge gap coupled MSA, using small size PPs, is designed to achieve wide
BW [8]. A compact high gain 2x 2 gap coupled array antenna is also designed. Low pro‘le, printed
wideband antennas are designed in [9...12]. A printed, high gain and wideband LP Yagi antenna, using
tapered dipole as a driven element with tapered re”ector, is reported in [9]. A wideband and wide beam
CP printed microstrip antenna is proposed in [10]. This antenna o ers a peak gain about 6 dBi, and
impedance BW greater than 50% is achieved.

A compact CP double ring Yagi like antenna is designed in [11]. A square ring is used as the
driven element, and a hybrid coupler is used to excite orthogonal modes. A single feed, high gain,
wideband printed CP Yagi array antenna formed by horizontally and vertically polarized array elements
is proposed in [12]. However, its radiation pattern has signi“cant undesired radiations. Fabry Perot
antennas (FPAs) are popular for gain and BW enhancement [13...15]; however, FPAs have high pro“le.
A CP MSA using space fed array antenna in FPC is also proposed in [13]. The gain and gain variation
of FPA increases, with increase in number of space fed PPs on the PRS layer [13]. The use of shaped
ground plane decreases the gain variation of FPA over the operating frequency band [14]. However,
design of this antenna is complex. A hexagonal ring based reactive impedance surface as a ground plane
is used for antenna miniaturization and ARBW enhancement in [16].

In this paper, a simple, probe fed, circularly polarized suspended MSA, using an array of gap
coupled hexagonal parasitic patches, is proposed to increase the AR BW and gain of the antenna with
small antenna size and cross polar radiation levels. Also, the antenna o ers wide beamwidth in both
azimuth and elevation planes and small gain variation over the operating frequency band. The following
sections present antenna geometry and design theory of the printed and suspended MSA with hexagonal
PPs.

2. PRINTED MSA DESIGN WITH HEXAGONAL PPS

The proposed antenna is developed systematically. The step by step evolution of the proposed antenna
is shown in Fig. 1. A diagonal fed rectangular patch antenna is designed on a 1.59 mm thick FR4
dielectric substrate, and gap coupled hexagonal parasitic patches are fabricated on the bottom side of
a 1.59 mm thick FR4 dielectric superstrate and placed at about 0.11p above the ground plane. The
antenna is fed through a coaxial probe of 50 . The antenna structures, with and without parasitic
patches, are optimised using method of moment based IE3D simulator.

3. ANTENNA DESIGN THEORY

Initially, a CP probe fed, nearly square patch antenna is designed on a 1.59 mm thick FR4 substrate
to operate over 5.725 to 5.875 GHz frequency band. This antenna is termed as *Antle. The optimized
*Antle has patch dimensions of 1B mmx 12.1 mm on a square ground plane of side 40 mm. Its diagonal
feed position is §,y) = (2.1 mm, 2.1 mm). This *Antle provides a peak gain of 4.8dBi,S;; < S10dB
over 5.5 to 6 GHz frequency band and AR< 3dB over 5.76 to 5.872 GHz frequency band. The global
BW of 112 MHz is achieved. The overall size of sAntle is 0.7% x 0.77 g x 0.03 o, where g is the free
space wavelength (mm), corresponding to 5.75 GHz.

Now, the 1.59 mm thick FR4 dielectric superstrate is placed above the patch at a height about
0.11 ( from the ground plane. This antenna structure is termed as *Ant2e. The dielectric superstrate
not only reduces the phase variation of waves over operating frequency band but also con“nes the
waves towards broadside direction. The decrease in the phase variation results in increased BW. The
tendency of the waves to bend towards the normal when passing from a low permittivity medium to
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(a) "Ant1' (b) “Ant2' (c) "Ant3'
(d) “Ant4' (e) "Ants'
(i) side view
(@) "Ant1’ (b) “Ant2' (c) "Ant3'
(d) “Ant4' (e) "Ant5'
(ii) Top view

Figure 1. (i) Side view and (ii) top view of sAntle to *Ant5e (h, = hy = 1.59, h3 =4.41, L, = 11.3,
Lw=12.1, R=5.25,S=1, Lem =40, Lg =50 (all dimensions are in mm)).

a high permittivity medium con“nes the wave towards broadside direction, which results in the gain
enhancement of the antenna. *Ant2e provides a peak gain of 6dBiS;; < S15dB over 5.5 to 6 GHz
frequency band and AR< 3dB over 5.715 to 5.865 GHz frequency band. The global BW of 150 MHz is
achieved. The overall size of sAnt2¢ is 0.9 x 0.96 g x 0.145 .

Thereafter, a single hexagonal parasitic patch (PP) inscribed in a circle of radius is fabricated on
the bottom side of an FR4 superstrate. This antenna structure is termed as *Ant3e. The optimised value
of R is about 0.25 , where is the wavelength in dielectric. The space fed parasitic patch is equivalent
to parallel L-C circuit. As the dielectric loaded shorted wave transmission between microstrip patch
and the parasitic patch gives shunt inductance and shunt capacitance is formed between the parasitic
patch and ground plane separated by dielectrics. Therefore, parasitic patch and ground plane together
form a resonant cavity. The cavity resonant frequency is lower than the antenna resonant frequency.
The cavity resonant frequency primarily depends on the size of the parasitic patch and the distance
between parasitic patch and ground plane. The cavity inductance increases with increase in distance
between the ground plane and parasitic patch, which in turn reduces the cavity resonant frequency and
vice versa. The higher BW in *Ant3e is achieved due to electromagnetic coupling between the antenna
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resonant frequency and parasitic patch resonant frequency as shown in Fig. 2(a). *Ant3e provides peak
gain of 6.7dBi, S11 < S15dB over 5.5 to 6 GHz frequency band, and AR< 3dB over 5.63 to 5.84 GHz
frequency band. The global BW of 210 MHz is achieved.

Now, to further increase the gain and BW of the antenna, two more hexagonal shape PPs are
placed in close proximity, and this antenna is termed as <Ant4e. These patches form a gap coupled
space fed array antenna. The gap coupled patches not only increase the BW and gain of the antenna
but also reduces the size and gain variations of the antenna. The BW of this antenna depends on the
gap between the PPs and its height from the antenna. The gap between the patches should be much
smaller than the wavelength, when the driven element is narrow band antenna [6]. The inductance
and capacitance of the cavity formed between PPs and ground plane increase, with increase in number
of PPs. Also, capacitance is formed between parasitic patches. Therefore, with increase in parasitic
patches on the superstrate, the overall L and C of the antenna increase, and consequently, the resonant
frequency of the antenna decreases. The values of L and C can be controlled by adjusting the shape and
size of the parasitic patch, gap between the parasitic patches, and distances of parasitic patches from
antenna and ground plane. The cavity resonant frequency primarily depends on the size and shape of
the PP, gap between PPs, and the distance between parasitic patch and ground plane. The antenna and
parasitic patches couple electromagnetically and provide wide BW. The parametric study is carried out,
to optimize and understand the impedance behaviour of the antenna structures. The e ect of change
in (a) spacing between ground plane and parasitic patch, (b) parasitic patch shape and size, and (c)
the gap between the parasitic patches on the cavity resonance is studied. This antenna with 3 parasitic
patches o ers, a peak gain of 7.7 dBi,S11 < S10dB over 5.5 to 6 GHz frequency band and AR< 3dB
over 5.62 to 6.02 GHz frequency band. The global BW of 400 MHz is achieved.

*Ant4e is further modi“ed by adding four more parasitic patches as shown in Fig. 1(e), which not
only increases gain and BW of the antenna but also makes it more symmetric to have a broadside
radiation. This antenna is termed as *Ant5e. This antenna with 7 patches o ers, a peak gain of 8.8 dBi,
S11 < S20dB over 5.5 to 6 GHz frequency band, and AR< 3 dB over 5.46 to 6.01 GHz frequency band.
The global BW of 550 MHz is achieved. The gain variation< 0.5 dB over the operating frequency band
is achieved. *Ant5e also provides gain enhancement of 2.8dBi and BW enhancement of 400 MHz over
*Ant2s.

Si11 and antenna e ciency of Antle to *Ant5e structures are shown in Fig. 2. The gain and AR
BW of these antennas increase, with increase in number of PPs on superstrate layer, as shown in Fig. 3.
The gain of the antenna increases from 4.8 dBi to 8.8 dBi for «Antle to *Ant5.. ARBW of these antennas
increases from 112 MHz to 550 MHz for eAntle to *Ant5e. The gain variation of <Ant5e over 5.5 to
6 GHz frequency band is only about 0.4dB. The real and imaginary parts of impedance variations of
these antennas are shown in Fig. 4, and the impedance variation of the antenna decreases with increase
in number of hexagonal patches on the superstrate layer. *Ant5e has maximum number of parasitic
patches; therefore, it has very little variation in the impedance as shown in Fig. 4. FlatS;; < S20dB

(@) (b)

( “Antl’ “Ant2' “Ant3' “Ant4' “Ant5' )

Figure 2. (a) S11 (dB) and (b) e ciency variation vs. frequency.
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(a) (b)

( "Antl’ “Ant2' "Ant3' “Ant4' “Ant5' )

Figure 3. (a) Gain and (b) AR variation vs. frequency.

(@) (b)

( “Antl’ “Ant2' “Ant3' “Ant4' “Ant5' )

Figure 4. Impedance variations (a) real and (b) imaginary part of impedance.

is achieved in *Ant5e, which in turn reduces gain variation of *Ant5e.

The radiation patterns of <Antle to *Ant5e are shown in Fig. 5. The proposed antenna is a gap
coupled space fed array antenna; therefore, it does not include a feed line network to feed the antenna
elements, which reduces cross polar radiations due to feed line network. The radiation characteristics
of «Antle to *Ant5e are tabulated in Table 1. CPL < S16dB is achieved in all the antenna structures

4. DESIGN THEORY OF PARASITIC PATCHES

MSA with hexagonal PPs provides better ARBW than square PPs. Since the hexagonal PP provides
rotation to the current induced in the patch, thereby, giving circular polarization over wide band. These
PPs are space fed antenna elements; therefore, initially, a hexagonal patch inscribed in circle of radius
R = 0.25 is designed, where is the wavelength in dielectric at frequency 5.8 GHz. The side of the
patch is optimized to achieve wide BW response.

Also, antenna with circular PPs is symmetric; however, the gap between patches will not be uniform,
which may cause tilt in radiation pattern from broadside direction. Therefore, hexagonal shaped PPs
are preferred over other shapes. The current distributions of the proposed antenna with square and
hexagonal PPs are shown in Fig. 6 and Fig. 7, respectively.

ARBW is further enhanced by designing a simple, probe fed, CP suspended MSA, using space fed
array of gap coupled hexagonal PPs. The proposed antenna o ers ultra-wide BW and wide beamwidths
in both azimuth and elevation planes with less gain variation over the operating frequency band. The
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Table 1. Radiation parameter of Antl to Ant5 structures at 5.8 GHz.

Gain Si11< S10dB AR BW CPL Antenna size
Antenna .
(dBi) BW (MHz) (MHz) (dB) (mm?3)

> 435 MHz -

Antl 4.8 (5.56 to 6 GHz) 112 MHz S182 40x 40x 1.59
> 500 MHz .

Ant2 6 (5.5 to 6 GH2) 150 MHz S16 50x 50x 7.59
> 500 MHz N

*Ant3e 6.7 (5 to 6 GHz) 210 MHz S17.2 50x 50x 7.59
> 500 MHz -

Ant4 7.7 (5 to 6 GHz) 400 MHz S178 50x 50x 7.59
> 500 MHz <

Ant5 8.8 (5 to 6 GH2) 550 MHz S185 50x 50x 7.59

(a) "Ant1’ (b) “Ant2' (c) "Ant3'
(d) “Ant4' (e) “Ants'
( E-left, E-rightat =0° and E-left, E-right at =90° )

Figure 5. Radiation patterns of antenna structures at 5.8 GHz.

following sections presents the antenna geometry, design theory, antenna analysis, and simulation,
fabrication, and measurement results.

5. SUSPENDED MSA DESI GN WITH HEXAGONAL PPS

The step by step evolution of the proposed antenna is shown in Fig. 8. It comprises a diagonal fed
rectangular patch antenna printed on a 1.59 mm thick FR4 dielectric substrate. The substrate is
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@ t=0 (b) t=025T (c)t=05T (d)t=075T
(i) 5.8 GHz

Figure 6. Current distribution of *Ant4s with hexagonal patches.

(@) t=0 (b) t=0.25T (c) t=05T (d) t=0.75T
(i) 5.8 GHz

Figure 7. Current distribution of sAnt4e with square patches.

(a) "Ant6' (b) “Ant7' (c) "Antg' (d) “Anto'
(i) side view

(a) "Ant6' (b) “Ant7' (c) "Ant8' (d) “Antor
(i) Top view

Figure 8. (i) Side view and (ii) top view of *Ant6e to *Ant9s (hy =1, hp = hy = 0.59, Lp; = 14,
Lwi1=16, h3=4.41,hs=3, R=6, R1=5.75,S=1, S; =3, G =50 (all dimensions are in mm)).
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suspended 1 mm above the ground plane, and the gap coupled hexagonal PPs are fabricated on the
bottom side of a 1.59 mm thick FR4 dielectric superstrate and placed at about 0.11; above the ground
plane. The antenna structure is fed through a coaxial probe of 50 . Initially, *Antle discussed in
Section 3 is modi“ed to suspended MSA to improve the gain and ARBW of the antenna. A single
probe fed CP MSA is designed on a 1.59 mm thick FR4 substrate and suspended at a height of 1 mm
above the metal plated ground plane. This antenna is termed as *Ant6e. This *Ant6e provides a peak
gain of 7.67dBi, S;1 < S10dB over 5.47 to 6.29 GHz frequency band, and AR< 3dB over 5.64
to 5.82 GHz frequency band. The global BW of 180 MHz is achieved. The overall size of *Ant6e is
0.77 9% 0.77 g x 0.05 g.

Now, to increase ARBW, similar to the antenna design in Section 3, *Ant6e is modi“ed by placing
a 1.59 mm thick FR4 dielectric superstrate at a height about 0.13 3 above the ground plane. An array
of 1x 1, 1x 3, and 1x 7 hexagonal shape PPs are printed on the bottom side of this FR4 superstrate,
and these antennas are termed as Ant7e, *Ant8e, and *Ant9e, respectively. Hexagonal PPs are inscribed
in circles of radii R and R;. The optimised values of R and R; are 6 mm and 5.75 mm, respectively.
The overall size of sAnt7« and *Ant8e is 5 50x 8.59 mm?. The optimized dimensions of the *Ant9e are
» radius of the hexagonal PP is R; =5.75mm; spacing between PPs i$§; = 3mm; and height of the
superstrate layer ishs = 3mm. The overall size of the *Ant9e is reduced to 50« 50x 7.18 mmn?.

S11 and e ciency variations of these antennas are shown in Fig. 9(a) and Fig. 9(b), respectively.
Real and imaginary parts of impedance variations of *Antle and *Ant6e to *Ant9e structures are shown
in Fig. 10. Impedance variation of the antenna decreases, with increase in number of parasitic patches

() (b)

( “Antl’ “Ant6’ “Ant7' “Antg' *Ant9)

Figure 9. (a) S;1 (dB) and (b) antenna e ciency vs. frequency.

(a) (b)

( “Antl' "Ant6' “Ant7' "Ant8' "Ant9)

Figure 10. Impedance variations (a) real and (b) imaginary part of impedance.
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on superstrate layer, as evident from Fig. 10.

The gain and AR variations of these antennas are shown in Fig. 11(a) and Fig. 11(b), respectively.
The gain variation of <Ant8¢ is < 0.5dB, and <Ant9e is < 1dB, over the entire operating frequency
band. *Ant9e is designed with more parasitic patches than *Ant7+ and *Ant8e; therefore, it resonates at
lower frequency as evident from Figs. 9(a) and 11(b), respectively. AR BW of the antenna increases
signi“cantly, with increase in parasitic patches on dielectric superstrate layer, as shown in Fig. 11(b).

The radiation patterns of «Ant8 and *Ant9e at 5.35GHz, 5.8 GHz, and 6.15GHz are shown in
Fig. 12 and Fig. 13, respectively. CPL< S10.8dB is achieved over the wide frequency band. The
gain of the antenna increases from 7.67 to 8.74 dBi, and half power beam width (HPBW) decrease from
72.4 to 55 with increase in PPs from 1x 1to 1x 7. E and H plane beamwidths are nearly same for
*Ant6e and eAnt7e, respectively as shown in Table 2. The radiation patterns of *Ant8¢ and *Ant9e tilt
slightly from the broadside direction, due to its asymmetric antenna con“guration. The distance from
the microstrip patch to the PPs is not uniform; this introduces phase delay in the induced signal, which
causes tilt in main lobe of a pattern from broadside direction.

In «Ant9e, the superstrate height is decreased; therefore, the path di erence between the radiating
edges of the microstrip patch and outer parasitic patches is signi“cant, which therefore, introduces
signi“cant phase delay and causes tilt in the main beam of the radiation pattern as evident in
Fig. 13. Also, at higher frequencies, wavelength is smaller. Therefore, the phase delay is signi“‘cant at
higher frequencies, and the radiation beam maxima tilt signi“cantly from broadside direction at higher
frequency, as evident in Fig. 12 and Fig. 13.

() (b)

( “Antl’ "Ant6’ “Ant7' “Ant8' "Ant9)

Figure 11. (a) Gain and (b) AR variation vs. frequency.

(a) (b) (©)
( E-left, E-rightat =0° and E-left, E-rightat =90° )

Figure 12. Radiation patterns of Ant8 at (a) 5.35 GHz, (b) 5.8 GHz and (c) 6.15 GHz.
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(a) (b) (c)
( E-left, E-rightat =0° and E-left, E-rightat = 90° )

Figure 13. Radiation patterns of *Ant9e at (a) 5.35 GHz, (b) 5.8 GHz and (c) 6.15 GHz.

Table 2. Radiation parameters of the proposed antenna structure.

Ant Gain Si1 < S10dB AR < 3dB CPL F/B HPBW Antenna
(dBi) BW (MH2) BW (MHz) @B) (dB) (E/H plane) size (mn¥)
> 435 MHz 110 MHz o
Antle 4.74 3181 37 852/852 40x 40x 1.59
n (5.56 to 6GHz)  (5.76 to 5.87 GHz) A
820 MHz 180 MHz §
Ant6e  7.67 3183 35 72.4/702 50x 50x 2.59
n (5.47 t0 6.29 GHz) (5.66 to 5.84 GH2) XX
1330 MHz 470 MHz 3
Ant7e  7.87 152 28. 4167 .
nt 87  (5171065GHz) (5510597GHz) -1>2 288 66476 50 50 859
> 1500 MHz 1360 MHz -«
Ant8e 8.4 123 252 64.2/58.7 .
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Ante 874 . 2000MHz IS10MHZ w109 258  55/555  50x 50x 7.18

(4.5to 6.5GHz) (4.84 to 6.35GHz)

(a) (b) (c)

Figure 14. Photographs of the prototype *Ant8¢ and *Ant9s. (a) Side view, (b) top view of MSA, (c)
7 hexagonal PPs.

6. FABRICATION AND MEASUREMENT RESULTS

A prototype structure of *Ant9e is fabricated and tested. Photographs of the fabricated antenna are
shown in Fig. 14. The simulated and measuredS;1, AR, and gain variations of <Ant9e are shown in
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(a) (b) (€)
Figure 15. Simulated and measured (a)Si1; (dB), (b) A.R and (c) gain vs. frequency of sAntQe.

(a) (b) (€)
( E-left, E-rightat =0° and E-left, E-rightat =90° )

Figure 16. Measured radiation patterns of sAnt9s. (a) 5.25 GHz, (b) 5.8 GHz, (c¢) 6.15 GHz.

Fig. 15.

S11 < $10dB, gain variation < 1dB, and AR < 3dB over 4.9 to 6.45GHz frequency band are
achieved. The measured radiation patterns of *Ant9e at 5.25, 5.8, and 6.15 GHz are shown in Fig. 16.
Broadside radiation patterns are obtained with little variation over the operating frequency band. The
radiation patterns of «Ant9« have SLL < S15dB, CPL < S10dB, and F/B lobe ratio > 25dB. CPLs of
*Ant9e are more than *Ant5¢ due to longer probe feed length than *Ant5e. The variation in simulated
and measured results may be attributed to fabrication errors and/or alignment errors. The variation
may be accounted for dielectric constant variation of the available substrate and dielectric constant
assigned to substrate and superstrate during simulation. Also the variation may be due to some errors
in superstrate height.

The proposed *Ant9e is compared with reported antennas as shown in Table 3. *Ant9e has less gain
variation over the operating band than the antennas in [1...5,10...12]. The proposed antenna pro“le is
smaller than the antenna in [1]. Also, the AR BW and gain of the proposed antenna are signi“cantly
larger than the antenna in [1]. The AR BW of the antenna in [2] is higher than the proposed antenna;
however, the proposed antenna has low pro“le and o ers higher gain with low SLL. The sizes of the
antennas in [3,5] are smaller than the proposed antenna. However, gain, AR BW, and SLL of the
proposed antenna are superior to the antennas in [3,5]. The antenna in [4] is compact and provides
higher ARBW than the proposed antenna. However, the SLL, gain, and F/B lobe ratio of the proposed
antenna are superior to the antenna in [4]. The antennas in [10...12] are in low pro“le; however, the
proposed antenna provides signi“cantly large gain and AR BW with low SLL, as compared to antenna
in[10...12]. Also, the proposed antenna provides higher gain and lower SLL than the antennas in [10...12].
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Table 3. Comparison of proposed antenna with reported antennas (NR , Not reported).

Radiation parameters of the antenna

iiftzrf:ace Gain S;3< S10dB ARBW  SLL (dB)  F/B Size of the antenna
(dBi) BW (%) (%) CPL (dB) (dB)  ( 3)/Antenna pro‘le (o)
[1] 9 21 13.5 NR NR NR/0.15 o
[2] 8 (dBic) 48 33.6 S2/NR > 2 NR/0.34
[3] 7.9 > 30 20.7 S 9/NR >20 0.81¢x 0.81 ¢x 0.09 o
[4] 8.4 38 28.1 S9S12 >17 0.82,x 082 ¢x 0.08 ¢
[5] 7 (dBic) 21 13.4 NR >14 0.6 g% 0.6 gx 0.895 g
[10] 5 > 95 11.3 (S100 S7) > 17 1.55 ¢x 1.45 ¢ x 0.03
[11] 4.75 10.9 2.84 (S9/NR) > 12 0.25 ¢ x 0.25 ¢ x 0.0625 g
[12] 8 (dBic) 13.1 10.51 (S9INR) > 12 0.96 gx 1.13 gx 0.05 ¢
[13] 17.3 > 8 2.6 S25S26 > 20 50%x50x05 g
*Ant9e 9 > 35 273 S156/ $108 > 20 0.96 g% 0.96 ¢x 0.136 g

The gain of the antenna in [13] is signi“cantly large than the proposed antenna. However, this antenna
has very large size and narrow AR BW.

7. CONCLUSION

A simple, compact, high gain, CP UWB MSA, using 1x 7 hexagonal shape PPs, is designed to operate
over 5.15...5.35 GHz WLAN band, 5.725...5.875 GHz ISM band, and 5.9...6.4 GHz Satellite C band. *Ant9e
is a space fed array antenna, which avoids the design of a complex feed line network, losses, and cross
polarization due to feed network. The superstrate layer used in the antenna structure acts as a radome

to the antenna. <Ant9e provides a peak gain of 9dBi and 27.3% of AR BW. *Ant9e also o ers wide
beamwidths in E and H planes.
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Abstract - This paper presents accuracy
enhancement of Algorithm Design for MIMO -
OFDM system. In order to overcome pilot
contamination problem the channel estimation
method must bemore accurate. In this paper,
BayesianChannel Estimation Algorithm design
using SpaceTime-Block-Coding (STBC)
technique and Singular Value Decomposition
(SVD) based subspace approachs proposed
Further Unique-Word (UW) technique instead
of using conventional cyclic prefix(CP) method
is presented to boost the throughput of the
MIMO -OFDM system We aso analyze UW
performance for  different  constellation
techniques such as4-QAM, 8-QAM and 16
QAM, QPSK.

Key Wodst MIMO-OFDM system, Bayesian
Channel Estimatim, STBC technique , SVD
subspaceapproach, UniqueWord.

NOMANCLATURE
{}7 Transpose Operation
{3" Conjugate Transpose
Ik K HK Identity matrix
XTY Kronecker product of X
and Y
vec(X) Vector form of X

I. INTRODUCTION

In modern wireless communication Multiple input
multiple output (MIMO) system exploits the
spectral efficiency of wireless channels and
provide high data rateMIMO system comprisef
Base Station (BS) which serves several- de
centralized Mobile StationsMSs) [2]. In MIMO
technology, multiple antennas are used at the both
transmitter and receivelink ends to reduce
additional spectrum and transmit power

requirementsBecause othis spectrum efficiency
and link capacity gains increase€Channels with
Spaial property are added to exploispacetime

coding (STC). The fading effects such as
reflection, scattering, shadowing etc. are uedd
using spatial diversity thamprovesthe reliability

of link.

OFDM  (Orthogonal Frequency Division
Multiplexing) system plays vital role in modern
wireless communicatiotechnology Orthogonality

is a propertywhich allows us to transmit multiple
information signalsover a common channel and
then detected byreceiver MIM O-OFDM is a
multicarrier modulation technique which carry
some important features, e.g. robustness, high
spectral efficiency, and easy to implement in multi
user communicationOFDM system deals with
ISI(Inter Symbol Interference)and IC(Inter
Carrier Inerferenceproblems effectively.

Pilot contamination inthe MIMO-OFDM system
degradeghe reliability of transmissiorin order to
Mitigate pilot contamination we need to enhance
accuracy in algorithm design for Channel
Estimation process Recently few Compressive
sensing(CS) methods are froduced in order to get
accuratechannel estimatiof4]-[6]. Earlier works,
CS techniques are usdd [4], [5] to estimate
channel from multuser MIMO systems to reduce
overhead of feedback of Channel State Information
(CSl). There are few solverpresent in CS
literature e.g.the orthogonal mahing pursuit
(OMP) solver [T and the 1 optimization (L1)
solver [8]. InBayesan channel estimation method
few more techniques are present in literature such
as Least Square (DSMean Square Error (MSE),
Linear Minimum Mean Squa Error (LMMSE).
The LS channel estimator allows usimple
implementationwhich does not needany prior
knowledge of channelstate But in LMMSE
channel estimatorprior knowledge of channel
covariance matriceds required The LMMSE



estimator provides better channel estimatibat
exhibit'shigher complexityin implementation

As the demand of multantenna communication
systemss increasedthe Space Time Block Coding
(STBO) classification becomes an importgrart of
transmission parameters estimatioBayesian
channel estimation based 8ABC technique takes
advantage of channel diversity using proper
encoding of the data symbols into structural blocks
[9]. Alsowith STBCs, his paper proposes ti$/D
based maximum likelihoo@L) algorithmto get
thecomposite channe@stimation.

The recent works are based on inclusion of Cyclic
Prefix (CP) in order to deal with ISI and ICI.
Instead of using CP we proposed Unique Word
(UW)-OFDM scenario [10], to attain better
throughput as well dsetterspectral efficiency

Il. REVIEW OF UW -OFDM: SYSTEM
MODEL AND UNIQUE WORD
GENERATION

A. OFDM System Model

In OFDM system N data symbols ra
simultaneously transmitted oveN orthogonal
subcarriersFor each channel, OFDM require small
bandwidthfrequency vhich is equivalent to huge
time period. In OFDM systena highrate data
stream is dividednto N lower-rate data streams.
Orthogonal behavioof OFDM systeminclude the
individual substreams are orthogonal to each other
which sent over N parallesubcarriers. This
propertyhelps to deal withlSI.

B. UW-OFDM Symbol Generation

(@)

(b)
Figure-1: Transmit data structure for (a) €#DM symbol and
(b) UW-OFDM symbol

The difference between the structure of
conventional CRFOFDM transmit symbol and the
UW-OFDM transmit symbois shown in Figurel.
Somekey differences between a UW and a CP
based OFDM system

1- The CP lies outside the DFWindow while the
UW lies inside the®FT window:

2- As the OFDM data symbol varies from symbol
to symbo) the random CP is observeth each
transmit data symbol
3- The UWis same for allOFDM data symbols as
thegeneratedJW is deterministic

Let's discusaboutthe mathematical formation of
CP and UWsymbols Firstwe considelCP-OFDM
system the QAM/QPSK modulated complex data
symbol vector @b % "° is defined in frequency
domain. In OFDM symboltathe DC position and
at the band edges zero subcarriers are inserted.
Thusfrequency domain OFDM symbaT7D 95
can be written as :
™msa (1)
Where, $ D %1% compriseunit row vectors at
the position of data subcarriers and zero row
vectors at the position of zero subcarriefhe
DFT/FFT window length is shown biN. Now the
time domain symbolT B %™is given as follows

TL (85'[7 (2)

Where (55 is N-point DFT/FFT matrix and given
70 Ox

by- Xc%gL A ¢ . Now for any OFDM system

the procedure discussed above is @pple. As we

know UW is a deterministic sequengenerated

and is represented ak b %2"°4And & the end

of each time domainOFDM symbol this

deterministic  UW  sequence is  inserted.

Formulation of this can be:
TL STLTL? 3

Where T, D %%?%:"5represents vector which
has the random time domain samples trae

affected by the data@The twostep approach is
helpful to generate UMOFDM symbol.

Step1 : A time domain OFDM symbohaving a
zero UW is  generated such  that
TL =T 1! 2 4)

Here we can obtain T from following equation
TL (5517 (5)

Step-2 : By adding UW sequencé; to the vector

T we can get final desired UMOFDM time

domain symbol ~  as :
TLTE A T.? (6)



Now this OFDM symbol hang UW isnow passed
over the wireless channeht the receiver side
subtracting the influence ahserted UWwe can
get ie-sorted receivedector.

I1l. CHANNEL ESTIMATION PART
A. Channel Model

In this paper w consider wireless transmission
system havingV transmitantennas andl receive
antennas.The signal transnst through Rayleigh
fading AWGN channel and H/ complex matrix

H is a channel coefficient matrix. In order to get
expectedoutput at the receivewe required to
estimate channel properly.

So many techniquesare available for channel
estimation. From those techniquewe are using
STBC based Bayesian channel estimation
technique Also SVD is used to estimate channel.
The main goal of STBC is tget benefitof channel
diversity. It can be achieved through encoding data
streams intdew structured blocks.

B. Recognition of STBC

At the receiver side weeceivecolumn vector;,
which is also known as measement vector. In
order to getthe STBC cadidates of transmitted
signal, ML methodis used. Now the recognized
STBC %is usedin orderto maximize the Log
Likelihood function given below,

%L ZN%TH KE> % 2 (7)
Where HK:E> % 2 is a log- likelihood

function of ; which isconditioned on STBC%and
communication parametet .

Let's Considerthat Oz (N/I) is the total no. of
received blocks ¥ Thus the logdikelihood
function can be expressediziow,

HKE> % 2 L A HK(E>Q7%5( (8)
Space Time Block Code (STBE)3], [20] maps a
data vectors ®into M HKK (K>=M) code matrix %
with n symbol entriesEach ofK columns of %s

given as

#o B E &L Mﬂo d-&h ©)

Where E&is real part and& is |mag|nary parbf
transmittedsymbolvector BHowever, #,and $p
includes set of fixed M Hn complex valued
modulation matriceknown to both the transmitter
and receiver sidesThe received data is corrupted
by additive white Gaussian noié8WGN) thusthe
overall received signal can beitten as

* % %
* 0, 0,

&L f ;Qj'&ErN&L:hT* f/gjmzf& (10)
* % %

Yo
Where i8denotesWhite noise vector. Let channel

remain constant ovdrreceived symbol vector&
having K codeword. From (10) we canwrite
receive matrix afllows

YL:®T*;CX+ 9 (12)
Where ;  >U&US&A U channel outputdata
symbolmatrix and:  ST&TLA T&is input data
symbol matrix. Also9 L fi&Ag&a figls white
noise vector.

C. AlamoutiCode Design

In STBC edundancy measurement through space
time correlation and automatic classification is
performed This dassification § done usig
Alamouti encoding technique 14]. Consider
Alamouti codewhich isdesigned for (2x2) matrix.

We form madrices as follows:
#o L $s L Ef ;c’a
#5L F$L B ':rsc (12)

Now we stack the received signals from two
epochsassuming channdil is constant Thuswe
get
L g FBERTR K E O@A3)
*H#e & E RhTR

After the estimation ofinknown parameteid we
get & Several techniques are used to estimate
channelin that we proposedsubspace channel
estimation method is in detailed described 18] [
Here we do not considethe noise added to system
while estimating channel.
First we extract basidl. for left null space ofY
without any noise consideration Exciting data
matrix (i.e. X with full row rank), Thuswe get

Of:%T *; % ~ Of:%T *;%Lr (14)
The solution of this linear equation gived
estimateBlind algorithm we considehnere is same



as proposed imef. paper[15]. Let's recall blind
equation and express it in vector form
WBTOLARART *; L & (15)
After simple manipulation weanget expressioas
(0] A

(16)

Finally to getan estimate® the channel vectoH

is obtained by Singular Value Decomposition
(SVD) of in (16). The singularvector at right
side of SVDequationwhich is corresponds to the
least singular value of is collinear to&

V. EXPEREMENTATION AND RESULTS

In this paper we have design®#FDM system with
20MHz bandwidth,5.6MHz sampling frequency.
The AWGN Rayleigh flat fading channé$ used
We used convolutiorencoder with the industry
standard rateéhalf (1/2), constraint length 7 code
with (133,171) generator polynomialotal 100
framesaretransmitted SNR loop chosen is 0 to 40
dB. A soft decision \erbi dgorithm is applied for
decodingpurpose.

A. Channel Estimation

We proposed STBC and SVD based channel
estimation method, shown in Figu& First we
implemented previous Bayesian channel estimation
method based on CS scenariodescribed in [1]
(methodl1l). Then we compare it with our
investigated approach mentioned in section Il
(method2) and plotted BER graph#én methodl
Frame size used is 96 and FFT size used is 64 but
we have extended it to 128 in methad
Accordingly fewparameters are changed amine

of them are listed in Tabig.

Tablel: Comparison of PHY parameters used in methaahd

method2
Parameters Method-1 Method 2
Channel Bandwidth 20MHz 20MHz
Frame size 96 128
Coding rate 1/2 1/2
FFT length 64 128
Occupied subcarriers 52 68
Datasubcarriers 48 64
No. of Pilots 4 4
Redundant 16 16
subcarriers
Modulation Mode 4-QAM, 8-QAM, 4-QAM, 8-QAM,
16-QAM, QPSK 16-QAM, QPSK
OFDMSymbol 3.2 ... 4 ...
duration

As freme size increased we need to increase FFT
length up to 128. We can extend it up to 512 FFT
length.

Figure2: Compare BER of Bayesian channel estimation based
on methodl(CS) and methe@(STBGSVD).

B. BER comparison

We can seeBER performance of UWDFDM
system is evaluated againrGP-OFDM systemin
Figure3 and he theoreticalvalues arelisted in
Table2. BER is afunction of SNRO to 4 dB.
BER for UW varies from @.0* while BER for CP
varies from 010%. This result show8ER of UW
is degraded as compare toonventional CP
approach

Figure3: BER comparison for G®FDM and UWOFDM



Table2: Theoretical BER result for GBFDM and UW
OFDM system

BER
SNR CP-OFDM UW-OFDM

0 0.4160 0.4591
5 0.3766 0.4284
10 0.2746 0.3711
15 0.1338 0.3084
20 0.0250 0.2464
25 0.0017 0.1226
30 0.0002 0.0136
35 0 0.0022
40 0 0

C. Throughput comparison

The throughput of CI®FDM system is compared
with the UWOFDM system, shen in Figured
and theoretical values are listed in TableThe
UW-OFDM system can carry more data bit with
same channel capacity than-CFFDM system.

Figure-4: Throughput between GBFDM and UWOFDM
system

Table3: Theoreticavaluecomparison of throughput &P
OFDM and UWOFDM system

Throughput
Distance CP-OFDM UW-OFDM
dsr (meters)
0 40.36 40.38
5 4082 42.84
10 4021 43.26
15 40.2 43.32
20 4070 43.75

D. Analysis based on Constellation types

Further ve analyzed the performance wérious
constellatiomodulation types used for UW
OFDM systemHere Figures shows that increase
in  modulation order degrades the BER
performancef OFDM system

Figure5: BER analysis for constellation performance of
UW-OFDM system

VI. CONCLUSION

In this paper we tried to enhance the accuracy in
channel estimation algorithm. The Bayesian
channel estimation based on STBC and SVD
technique outperform the CS based apph. The
BER performance of methel is outperform the
BER performance of methed indicating the
accuracy enhancement in channel estimation for
MIMO-OFDM system. Further by using STBC
technique fuldiversity along with diversity gain at
high transmit ree is achieved. Inter antenna
interference can be avoided with the help of STBC.
Use of STBC improves power efficiencilso we
implement ISifree Singular Value decomposition
(SVD) method to estimate channel coefficient
matrix.

This paper investigatehe advantages of chang
extension i.e. cyclic prefi(CP) to the unigque word
(UW). As we discussed in sectionBl UW is a
deterministic sequence, so we can use it for
synchronization and channel estimation purposes
The UW was found to have better throughput than
CP. The reason behind this is that in J@FDM

the guard interval is a part of DFT interval which is



not in the case of GBFDM. Another advantage is
more symbols are packed in UW frame than that in
CP frame.Thus we can use UW in price of
degradation of BER performance but in favor of
high throughput and spectral efficiency.

Further we studied the effect of use of different
constellation typesuch as 4QAM, 8-QAM, 16-
QAM, QPSK on BER performancgince theorder

of modulation increases from@AM to 8-QAM,
166QAM and QPSK the capacity of system
carrying bit per symbol also increases. More bits
are transmitted per each symbol. There are some
applications where the data rates offered by the
QAM are beyond therates offered by lower
ordered QAM. The higher order constellation
provides greater distance between the adjacent
points in FQ plane by distributing the points more
evenly. In this way higher order modulation can
achieve faster data rates and high spéctr
efficiency but degradation in BER performance.
The higher order modulation schemes are less
resilient to interference and noise. In spite of these
drawbacks the higher order constellations are used
in many radio communication and data delivery
applicatons  like DvB (Digital Video
Broadcasting) LAN, MAN, 4G and 5G mobile
wireless communication etc.
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Abstract? Measuring the Electrocardiogram (ECG) signalis
an important method for the identification of Heart diseases he
ECG signal hasthe knowledge of the degre®f how much heart
perform its function. The existing devices cannot store the ECG
information, which results in loss of ECG information. In this
paper, using Internetof-things (IoT) we propose a new
methodology for ECG recording and monitoring. A wearable
monitoring node gathers the ECG information and using WAFi
technology is transmitted directly to 10T cloud and is stored on
SD Card for offline storage. The ECG wave is displayed through
the local LCD and developed Web Interface/MobileApplication.
The ECG information can be conveniently acquired using smart

this manner, a minimal effort convenient ECG detecting
framework is exceptionally required.

In this gudy, using Internebf-things (IoT) cloud, the
architecture of EG monitoring system is put forwardn
perspective of this design, we plan and execute an adaptable
ECG checking framework. The ECG data, which is gathered
from the human body will be senirekctly to the Internebf-
Things Cloud storageutilizing Wi-Fi convention and SD card

for offline data storag@ Graphical useinterface and local

LCD is enforcedh orderto provide simple access foreach
patient asvell asdoctors.

devices with a web browser, which has diminished the cross
platform issue.

Keywords? ECG, loT cloud, Health monitoring, Wearable Sensors Il. ARCHITECTURE

I. INTRODUCTION

The heart diseases are one of the foremost reason for
unexpected deaths. Thus, various medical devices have been
developed by the engineers to diagnose and scrutinize various
diseases. The Healthcare has become one of the most
substantial issue for bothdividuals and government due to
brisk growth in human population and medical expenditure.
Many factors such as Age, fitness activity, cholesterol level,
diabetes, cardio vascular diseases, body size, body position etc.
may influence the heart rate of amlividual. In this way, how
to recognize human sicknesses in a convenient and exact way
with ease has been given careful consideraBacause of the
predominance in the detection of the heart linked sicknesses,
ECG wave observing and analysis has beemuomiy utilized

. L. . Fig. 1 Architecture of ECG Recordirfgramework
in the clinics, hospitaland pathology labf].

the lobased ECG Recording

The Electrocardiograris physiological signal ensuing from the The  Fig.1 illustrates
body surface. Electrocardiograph is a device used to evaludtgamework Architecture.
and monitor the ECG signdtlectrodes placed noninvasively A
on thebody surface are being used to obtain information about”
the electrical activity produced by the hef@ft In mostof the  The Data gathering structure is the base of the total
medical institutions, Electrocardiogram is observesing framework, that is committed for gathering the anatamic
bulky and fixed instrumentsThis sort of hardware normally data from the surface of the body. As-Wiprotocol can give
utilizes twelve electrodes to gather Electrocardiogram Record$igher data esteems and more extensive inclusion regions, the
because of their great execution and accuracy in lesj3ime ECG information assembled from the sensorssart to loT

However the equipment isn't compact, which implies thaig,g by methods AVi-Fi conventior{3].
patients' movements are constrained at the time of data

gathering. As these devices arestly and cumbersome for )
home utilization, patient need to visit the hospital on regulaB- Data Storage and Dispya
basis, which will increase the load on clinics and hospitals. In

Data Collection Network
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An SD card isused for offline storage of ECG information as Fig. 3 displays the AD8232 ECG sensor together with
it is very suitable to implement, since its communication isElectrodes

based on advanced nine pin interface and its desmeisted

in a low voltage.A Thin film transistor (TFT) LCD is

Interfaced inorder to display the Real Time ECG Wave.

C. Cloud Server

The ECG information can stored and inspected enough and
successfully with the enhancement of the progressed Internet
of-Things systemsWith the help of an nternetof-Things
Cloud, inbrmationactivities and scrutinitiesan be done in
high power servers, which incredibly decreases the heap on
smart gadgets.

Fig. 3 AD8232ECG Sensoand ECG Electrodes
D. Graphical User Interface
2) Microcontroller module:The Signal handlingalgarithms
The Graphical User Interface is in charge of informationare executed by a superior Controller Urgt, Arduino Uno.
perception and administration. It gives easynprehensibility The Arduino Uno is an ATmega32&ipported
to the data inside theaternetof-Thingscloud Basically,two  microcontroller board. It contains 20 propelled data /
kinds of Graphical User Interface are available i.@bite  performance pins (of which six can be used as PWM
application and Webpages performance, and six can be used as straightforward sources of
information), a 16 MHz resonatoa USB affiliation, an ICSP
header, and a reset buttdht. first, using sampling and ADC
the analog signal is converted to digifBhe ECG information
is saved in the buffer before it is packaddterwards the
ECG information transmission to the Comnuation Module
is initiated through UART3].

Fig. 2Main Components of ECG Trackirgystem

I1l.  IMPLEMENTATION

Based on Architecturproposedn loT-based ECG Tracking
framework is Implemented utilizing propelled strategies. Bits
of knowledge about the ECG Trackizpde, Cloud Server &
Graphical Ul are displayed:

A. ECG Trackingnode

The ECG Tracking node is accountalfter gathering of
Electrocardiogram information from the human skin and after
that sending these infoation through an unguided medias
appeared in Fig. 2 the ECG Trackimgde forthe most part
incorporates: 1) ECGSensor mdule; 2) Microontroller
module; 3) Communication Module; 4) Offline Storage
Module 5) Display module 6) Power Module.

Fig. 4 Arduino Uno interfacing other module

1) ECG Sensor modute The sensor module is the basic
component of the system that collects ECG information from
the human body. With the AD8232 ECG Sensor guide and
certain peripheral circuits, sensitive signals can be linked to
adequate precisiorBince the ECG signal frequency ranges
from 0.5 Hz to 100 Hz, a band pass channel is used in
AD8232 to clear the commotion outside the frequency
band[3]. Using an oamp, hefiltered signal is increasedhe
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L o ] 4. Identify the Rhythm
3) Comnunication ModuleThe Wi Fi device can get the 5 patermine the Heart Rate

ECG medical information through the UART. The -Wi
device provides quick and efficient web access that can send
and receive consistent electrocardiogram information to the
loT cloud

4) Offline Storage Module: SD card can be comglwith
SPI mode which is a serial communication. The
communication can be done with only three serial line i.e.,
serial out (®), Serial in (SI) and clock. [4

5) Display moduleA TFT (Thin Film transistor) Display is
interfaced in order to displayetECG Wave output.

6) Power Module: The power adule supplies dependable Fig. 5 3lead ECG electrode placement
powerto each ad every module in the ECG Trackingde.

The electrocardiogram signal is made up of five waves, i.e. P,
B. CloudServer T, Q, Rand S, as shown in Fig.
At this point when the framework gets a lot of
Electrocardiogram iformation through the trackingode, an
0T cloud gives a quick and appropriate approach to deal with
thesestored information in cloudand to show the ECG signal
when necessarVherefore, based on the approach of website
assistances, cloud and data storage, an Inteffighings
cloud is enforced.

C. Graphical User Interface for ECG Monitoring

The ECG information can be obtained through the use of a

web browser of any operating system and through access to a

certain web site by logging on to the Internet cldingrefore,

the Interna-of-Things cloud can be accessed by all smart

devices incluthg smartphones, desktopad laptopg3]. The

users can also obtain the past information along with the real Fig. 6 Standard ECG signal
time ECG signal.

According to [7] [8, the typical estimations of ECG

IV. EXPERIMENTAL RESULTS parameters are recorded in Table |

A. ECG Wave Analysis Table |

Typical Estimations of ECG parameters
Conventional twelve leadgeipment are generally applied in

medicinal foundations, which can record precise ECG signals.  Features Description Normal
Because of this, there may rise a negative impact on the solace Range
of the patient and transportability of teguipment A 3-lead (Sec)
position is sufficient to capturéhe key highlights of the RR Interval Identify the period of 0.6-1.0
Electrocardiogram signal. ECG electrodes should be placed ECG signal
around the heart as a triangle for the best ECG wave PRInterval Measure the time from  0.12-0.20
sampleThe 3-lead placement utilized in th&tamework is the P to the beginning of
representeth Fig. 5. the QRS

QT Interval The range between the 0.320.44
Steps for ECG Reading beginning of Q and the

endof T

1. P waveexamination QRS duration Related to the <0.12
2. PR interval measurement depolarization of the
3. QRS complex measurement ventricle, which consists
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of three waves. Q, R, S

. V. CONCLUSION ANDFUTURE SCOPE
For Regular Rhythm 6 second Rule is ysed

Heart Rate= Distance between R*10 A. Conclusion:
For Irregular Rhythm Big Box method is used We designed and implemented an E€&kingsystem based
on loT techniques. Firstly, we discussed the
744 systemarchitecture. An lebased ECG system was initiated
Heart rate = based on the proposed hitecture. The reaime ECG signal

Caalb U0 aedns ;e oehie can be collected with suitable accuracy using a wearable
monitoring node with three electrodes. As-Rlican provide
higher data rates and wider coverageasa, the ECG data
gathered from the sensors aresend to loT Clou
throughESP8266moduleand storedhe dataon SD Card for

] o ) o Offline Storage. The IoT cloud server visualize the ECG
In the identification of pblems with the functioning of the jnformation and store these information for further analysis.

heart, the QRS complex plays a vital role.QRS is complexhe ECG output was displayed on developed web interface
because of the high frequency components in the ECG signalqg |ocal TFT LCD.

The QRS complex's duration will work also correctly if the
ventricles work correcthyf heart problemsarise, the QRS
complex will be lengthened or expanded or shortened. If thB. Future Scope:

atria's ventricles contain more muscle mass, the QRS complg¥e project can be furthenodified by 9or 12 ECG leads for

is larger than the P wave. more accuracy. Various conditionan be analyzed and based
on thatprediction patient will get thalert message

B. Significance of QRS Complex

C. Results
Table Il
Results of the ECG teperformed
REFERENCES
Comparison Expected Recorded = Recorded
Parameters Reading data data [1] Abadi M, SEUDPDQLDQ 5 .LD DECAFWMHEGDased ’
through through multimodal database for decodingl#f FWLYH SK\VLRORJLFDC
ortable ortable IEEE Transactions on Affective Computing, doi:
dl?avice for pdevice 10.1109/taffc.2015.2392932
N | f 2l 2QGHU <DNXW 6HUGDU 6RODU (PLQH'RIUX%R
orma or Based Wireless ECG Measurilf QG 5HFRUGLQJ 6\WWHP’
Person Person Journal of Information and Communication Engineering, Vol: 9, No: 10,
with 2015.
Asthma B SROLWRULQY VAVWHP 1RU VPDUW KHDOW
RR Duration 0.6sec1.0sec ~ 0.9sec  0.45sec System Deamber 2016, DOI: 10.1007/s10908606449.
RS 0.06 sec 0.12 0.10 0.162 [4 S$VLILTEDO7KDNRU SURI 5DKXO .KHU DQG S|
DQ . (&* 5HFRUGLQJ DQG ORQLWRULQJ 6\WWHP’
uration sec Computer Science and Telecommunications, Volume 3, Issue 10,
ECG Regular/lrregular  Regular | Irregular October 2012.
Rhythm [5] Wang Y eW De&sign and evaluation of a novel wireless reconstructed 3
Heart Rate 60-100 74bpm 133bpm lead ECG monitoring syster. In: Proc. IEEE 2013 Biomedical Circuits

and Systems Conference (BioCAS), Rotterdam, Oct. 2013, p{36H2
. 6] __http:// .Southsudanmedicaljournal.com/archive/fa8¢0/howto-
The propose system was analyzed with the help of CRO LS00 —r -

e readan-electrocardiograrecg:-partonebasicprinciplesof-the-eca:the
Table Il showsthe normalperson ECG monitoringata We normal-ecg.html

have usedig box method to calculatthe heart rate. Heart [7] Gertsch M (2009) The Normal ECG and its (Normal) variants. In: The
beat reading can be seen on TFT LCD module. Also data is ECG manual. Springer, London, pp-36

stored in SD card offline for reference check. Through RedBl (2016) ECGlibrary.com: Normal adult 4€ad ECG. In: Ecglibrary.com.
time monitoring condition ECG signal is monitored. If any  [tte/www.ecgbrary.com/norm.php

abnormal condition occurs than it will notify through mobile

to the concern person.
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