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ABSTRACT 

This project presents the performance analysis of Wireless Sensor Network (WSN). 

Basically, Wireless Sensor Network is used in the high-end applications such as weapons 

sensor ship, biomedical applications, habitat sensing and seismic monitoring but recently 

Wireless Sensor Network also focusing on national security applications and consumer 

applications. The Wireless Sensor Network models were created and simulated using 

QualNet Developer software simulator in order to produce the performance of the 

networks. Several sensor nodes were uniformly deployed in the networks to create 

sensing phenomena and the simulation results were in term of the amount packets of data 

sent and received by each node, the throughput and delay. All these graphical simulation 

results from several WSN models will be compared and analyzed separately. 

Therefore, the important factors and issues pertaining to the Wireless Sensor Network 

will be determined and describe briefly. 

in 



TABLE OF CONTENTS 

PAGE 

DECLARATION i 

ACKNOWLEDGEMENT ii 

ABSTRACT iii 

TABLE OF CONTENTS iv 

LIST OF FIGURES vii 

LIST OF TABLE ix 

LIST OF ABREVATIONS x 

CHAPTER DESCRIPTION 

1 INTRODUCTION 

1.1 Project Overview 1 

1.2 Objectives of the project 2 

1.3 Thesis Outline 3 

2 WIRELESS SENSOR NETWORK 

2.1 Introduction 4 

2.2 Sensor Node of Wireless Sensor Network 

2.2.1 Introduction 5 

2.2.2 Characteristics and requirements 6 

2.2.3 System Architecture 

2.2.3.1 Sensing Unit 8 

2.2.3.2 Processing or Computing Unit 9 

2.2.3.3 Communication Unit 9 

2.2.3.4 Power Unit 10 

2.3 Application of WSN 11 

2.3.1 Example of WSN Implementation 12 

iv 



CHAPTER DESCRIPTION PAGE 

QUALNET DEVELOPER SOFTWARE 

3.1 

3.2 

3.3 

Introduction 

QualNet Features 

Sensor Node Model in QualNet 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.3.5 

Physical Layer 

3.3.1.1 PHY IEEE 802.15.4 Model 

MAC Layer 

3.3.2.1 IEEE 802.15.4 MAC Layer 

Network Layer 

3.3.3.1 Network Protocol 

3.3.3.2 Routing Protocol 

Transport Layer 

3.3.4.1 User Datagram Protocol (UDP) 

3.3.4.2 Transport control Protocol (TCP) 

Application Layer 

13 

14 

15 

17 

18 

20 

20 

22 

23 

23 

SIMULATION OF WSN IN QUALNET 

4.1 Introduction 25 

4.1.1 QualNet Scenario Designer 26 

4.1.2 QualNet Animator 27 

4.1.3 QualNet Analyzer 28 

4.2 Network Simulation Model 29 

4.2.1 WSN Model 1 30 

4.2.2 WSN Model 2 33 

4.3 Network Parameters 

4.3.1 Radio/Physical Protocol 36 

4.3.2 MAC Protocol 37 

4.3.3 Network Protocol 38 

v 


