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ABSTRACT

Wireless sensor networks are emerging as a new computational platform consisting of small,
low-power and inexpensive nodes used in a broad set of application areas including
environmental monitoring, habitat monitoring and disaster recovery. Typically sensor nodes
are deployed over a geographical area for the purpose of detecting, tracking and monitoring
events of interest. Since sensor nodes are deployed in a large land region, the objective is to
achieve complete coverage of the region. The initial placement of sensors may not achieve
this goal for various reasons. It is crucial to develop a sufficient transmission signal between
the node in the region or cell to the leader node or in base station. In previous research,
network coverage is the main issue in WSN. This project analyzed the coverage restoration
problem in sensor networks and proposed a deployment of a hexagonal shaped cell with
sectorized antenna. The main objective of this project is to restore and improve the coverage
in the network. By improving the coverage problem, it will also reduce the number of sensor

nodes deployed. This is due to hexagonal shaped cell consumed high gain capacity.

ii



TABLE OF CONTENTS

ACKNOWIEAZEMENL.....cuiiiiiiiiiiiiincenenccnsetssrete ettt sae s st ssasans st st eunssessseanssnsnass i

ADSIIACT .t et ittt iitieiie e ii it rerrertee et e sessbae e e saaesesebbaerese st et esasstassannresassnnenesessaeeren s nsell

Table Of CONENLS ....cueiiieriiieiiiiircetrene et seees e seesres e sstsvesressestessesaessensansans iii
List Of FIGUIES  ..ouiiiieririintiirenteenrnesstnsestsesesisesesessestenestesnsssssssostesesssssssasseseesessasasesns v
List Of TADIES eeeeiriiiicceteietetinesteeereeetsst e see s e sansst s stesaessesaassasnesnsssassesssssanseneass v
List of ABDreviations.......cociiviiniiniiiniinnniniiinnecniene st ssss e sessesaesesns vii
CHAPTER 1: INTRODUCTION 1
1.1 Project Background ..........coceveeiiniinieiincinencenineiineeneteeseentessensessessesssossssssessess 1
1.2 OBJECLIVES ceveruiiuiciiiiniennierieenieeteesseeeennssessesrsseesesseestesssssesassssessossansossonssssonees 3
1.3 SCOPE Of WOTK «.eveiiiiireniiiieecincee e steceeetesets e esre s ssassnessassaasessasonessasessessanseas 3
1.4 Outlines of DiSSErtation.......ccveeeeiiveriiseinensinsineesesiseseses st sestsessscessesasssens 4
CHAPTER 2: LITERATURE REVIEW 5
2.1 Omnidirectional Cell..........cocurveiriinreriiniinicininnincsissieesiesieisiressessssaesssssesnens 5
2.2 Hexagonal Shaped Cell With Sectorized Antenna..........ccccvvvevvcenieninvinnncisiincsenas 7
2.3 ANENNA GAIN ccvveeniieiirieeitiraeiecetnesiseetstestestsseiesessesstssessessessessessessessessessssssaseses 9
2.4 Path LOSS.ccuvuuerecrecinerssisenessesssmssssssssesssssssnes et saes 10
CHAPTER 3: METHODOLOGY 12
3.1 Hexagonal Shaped Cell .......ococoiiniiiininiiiniiniinniniiiiiininnessenesesnnseens 12
3.2 Experimental Evaluations........ccoieenvninicvnnninniieniisisnesesssenessssnennens 16
3.2.1 Mathematical EQUations........cceuveiiniiieiinineiiniiininiiiiiiiiinenennn 16

iii



322 Matlab. . ..ot e e e e e 16
CHAPTER 4: RESULTS AND DISCUSSIONS 18
4.1 Evaluation of Omnidirectional Cell .........cccooeeerverrrrenrenniennineninenrens corennannnen 18
4.1.1 10x10 Area Of REGION. .....iviviiiiiiiiiiiiiiiiiiceceeeee e e e e e e 18
4,1.2 20x%20 Area Of RegiON.....ccvuieieniiiniiiiiiireiieei i 19
4.1.3 S0X50 Area Of REZION.....ciuiniiiniiiiriiiiii e neenee e e e eenanenne 21
4.2 Evaluation of Hexagonal Shaped Cell..........cocecueriivceiernenenecrenienesrensencssesssrsennes 23
4.2.1 10X10 Area Of REZION .....ceiiviiiiiciieiiiiiiinteienticecsnnnnss et ssnsssesseas 23
4272 20x%20 Area Of REZION ....cevueieiiieeiiicciiiicirnctivecisnciee e aeseseesianeneens 25
423 50x50 Area of RegIion........oviuieviiiiiiiiiiiiiiiieei it e e 26
4.3 Matlab Simulations In Omnidirectional & Hexagonal Cells.........ccccoocvecrverneeneens 28
4.3.1 10X10 Area 0f REZIOM ...ucevvrrverriierenrirensienesisseeeessiesscsseesasnessessnsssesses 28
43.2 20x20 Area Of REZION ccccuvierveereiiieriiiiciececriesetensneeceseteesneesneessssesasens 30
433 50x50 Area Of RegIiON.....ccocuiiiiiniiiiiiiiniiiiiiiiiinnn e 32
CHAPTER 5: CONCLUSION AND FUTURE WORK 35
5.1 CONCIUSION weeuveiiiciteennireniicttinieeienistise st nestses st es e ssaeseesssassstesssessrssnsasssassaesas 35
5.2 FUture RESEArcCh.......cccereveienmirnrinriesinenecoeeniesisisisseesnesssessssessessssessessssessasssseens 36
REFERENCES 37
APPENDICES 39

iv



