
A CRONYMS AND ABBREVIA TIONS 

AOA Angle of Arrival 

BTS Base Transceiver Station 

CoO Cell of Origin 

CoO Cell of Originating 

GPRS General Packet Radio Services 

GPS Global Positioning System 

GSM Global System for Mobile Communication 

GUI Graphical User Interface 

HLR Home Location Register 

HTTP Hyper Text Transfer Protocol 

ISDN Integrated Services Digital Network 

LBS Location Based Service 

MSC Mobile services Switching Center 

MSISDN Mobile Station Integrated Services Digital Network 

MSM Monitoring Station Machine 

NMR Network Measurement Result 

PDE Position Determination Equipment 

PPS Precise Positioning Service 

SIM Subscriber Identification Module 

SMSC Short Message Service Center 

STK SIM Toolkit 

TA Timing Advance 

TOA Time of Arrival 

UML Unified Modeling Language 

VLR Visitor Location Register 

VMM Vehicle Movement Monitor 

WGS84 World Geographical System 1984 

XML eXtended Markup Language 



TABLE OF CONTENTS 

ACRONYMS AND ABBREVIATIONS V 

CHAPTER 1 INTROD UCTION 1 

1.1 OVERVIEW OF THE DOCUMENT 1 

1.2 BACKGROUND TO THE PROJECT 1 

1.3 PROBLEM IN BRIEF 2 

1.4 OBJECTIVES OF THE PROJECT 2 

1.5 INSPIRATION TO THE UNDERTAKING 3 

1.6 THE POTENTIAL SOLUTION FOR VEHICLE TRACKING 4 

1.7 STRUCTURE OF THE THESIS 5 

1.8 SUMMARY 6 

CHAPTER 2 EXISTING SETUP 7 

2.1 INTRODUCTION 7 

2.2 OVERVIEW OF THE ORGANIZATION 7 

2.3 CURRENT OPERATION IN VEHICLE MANAGEMENT 8 

2.4 APPROACHES ATTEMPTED IN LOCATION TRACKING 10 

2.5 WHAT IS GPS. 10 
2.5.1 PRINCIPLE OF FUNCTION IN GPS 10 
2.5.2 COVERAGE AND ACCURACY OF GPS 11 
2.5.3 ACCURACY ENHANCEMENTS IN GPS 11 

2.6 ADDITIONAL TECHNIQUES IN LOCATION TRACKING 11 
2.6.1 CELLULAR INFRARED BASED NAVIGATION 11 
2.6.2 THE ACTIVE BADGE SYSTEM 12 
2.6.3 GSM BASED RADIO NAVIGATION 13 
2.6.4 CELLULAR BASED TERRESTRIAL NAVIGATION 13 

2.7 SOLUTION TO THE PROBLEM 14 

2.8 SUMMARY 15 

CHAPTER 3 LBS FOR TRACKING 16 

3.1 INTRODUCTION 16 

3.2 GSM DIGITAL NETWORK 16 

3.3 NETWORK BASED TECHNOLOGY. 17 

3.4 LOCATION BASED SERVICE ARCHITECTURE 18 
3.4.1 MOBILE ORIGINATED REQUEST 19 
3.4.2 SERVER ORIGINATED REQUEST 20 
3.4.3 POSITIONING AND ACCURACY OF LBS 20 

3.5 SUMMARY 21 

CHAPTER 4 APPROACH TO THE PROBLEM 22 

4.1 INTRODUCTION 22 

4.2 VEHICLE TRACKING USING LBS 22 

4.3 HOW IT OPERA TES 22 

4.4 FUNCTIONALITY OVERVIEW 24 



4.5 COMPONENT OVERVIEW OF TRACKING SYSTEM. 25 

4.6INP UTS OF THE SYSTEM. 26 

4.7 OUTPUTS OF THE SYSTEM. 26 

4.8 FEATURE OF THE SYSTEM 26 

4.9 SUMMARY 27 

CHAPTER 5 ANAL YSIS AND DESIGN 28 

5.1 INTRODUCTION 28 

5.2 DOMAIN ANALYSIS 28 

5.3 GENERAL DESCRIPTION OF THE PROPOSED SYSTEM 29 
5.3.1 PRODUCT PERSPECTIVE 29 
5.3.2 PRODUCT FUNCTIONS 30 
5.3.3 USER CHARACTERISTICS 30 
5.3.4 CONSTRAINTS ASSUMPTIONS AND DEPENDENCIES 30 

5.4 SPECIFIC REQUIREMENTS 30 
5.4.1 FUNCTIONAL REQUIREMENTS 31 
5.4.2 USABILITY REQUIREMENTS 32 
5.4.3 RELIABILITY REQUIREMENTS 32 
5.4.4 PERFORMANCE REQUIREMENTS 32 
5.4.5 SUPPORTABILITY REQUIREMENTS 33 
5.4.6 DESIGN CONSTRAINTS 33 
5.4.7 USER INTERFACES 34 
5.4.8 HARDWARE INTERFACES 34 
5.4.9 SOFTWARE INTERFACES 34 
5.4.10 COMMUNICATIONS INTERFACES 35 

5.5 METHODOLOGY USED FOR REQUIREMENTELICITATION. 35 

5.6 TOP LEVEL DESIGN. 36 
5.6.1 SOFTWARE DESIGN 37 
5.6.2 GRAPHICAL USER INTERFACE DESIGN (GUI) 38 
5.6.3 DATA BASE DESIGN 38 
5.6.4 CAR UNIT 38 
5.6.5 SECURITY AND THE INTERNET CONNECTION 38 

5.7 SUMMARY 39 

CHAPTER 6 IMPLEMENTA TION AND APPLICA TION 40 

6.1 INTRODUCTION 40 

6.2 IMPLEMENTATION LANGUAGE. 40 

6.3 IMPLEMENTATION ENVIRONMENT 40 

6.4 THE TRACKING APPLICATION 41 
6.4.1 USER MANIPULATION AND AUTHORIZATION 41 
6.4.2 MAIN WINDOW IMPLEMENTATION 42 
6.4.3 BASE MAP IMPLEMENTATION 43 
6.4.4 CONTROL PANEL FEATURES 43 

6.5 TRACKING GUI WINDOW 44 

6.6 IMPLEMENTA TION OF CAR UNIT 44 

6.7 SUMMARY 45 

CHAPTER 7 TESTING AND EVALUATION 46 

7.1 INTRODUCTION 46 

7.2 OUTLINE OF TEST PLAN. 46 



7.2.1 OUTLINE OF TEST INCLUSIONS 46 
7.2.2 CANDIDATES FOR POTENTIAL INCLUSIONS 46 
7.2.3 OUTLINE OF TEST EXCLUSIONS 47 

7.3 TEST APPROACH. 47 
7.3.1 INTEGRATION TESTING 47 
7.3.2 USER INTERFACE TESTING (GUI) 48 
7.3.3 SYSTEM TESTING 48 
7.3.4 PERFORMANCE TESTING 48 
7.3.5 INTEGRITY TESTING 49 
7.3.6 RELIABILITY TESTING 49 

7.4 TEST CASES AND RESULTS 49 

7.5 VEHICLE TRACKING SOFTWARE VERIFICATION 53 

7.6 SUMMARY 53 

CHAPTER 8 CONCLUSION. 54 

8.1 INTRODUCTION 54 

8.2 ACHEIVEMENT OF OBJECTIVE 54 

8.3 ISSUES ENCOUNTERED 54 

8.4 EXTENSIONS FOR FUTURE WORK 55 

8.5 CONCLUSION 55 

REFERENCES 57 

APPENDIX A 59 
REQUIRED JAVA LIBRARIES 59 

APPENDIX B-A 52 
MAIN USE CASE DIAGRAM 52 

APPENDIX B-B 53 
CLASS DIAGRAM 53 

APPENDIX B-C 54 
SEQUENCE DIAGRAM 54 

APPENDIX C-A 55 
ER-DIAGRAM 55 

APPENDIX C-B 56 
DATABASE TABLE STRUCTURES 56 

APPENDIX D 57 
VEHICLE TRACKING SYSTEM 57 
SCREEN-1 57 
SCREEN-2 58 
SCREEN-3 59 
SCREEN-4 60 
SCREEN-5 61 
SCREEN-6 62 
SCREEN-7 63 
SCREEN-8 64 
SCREEN-9 65 
SCREEN-10 66 
SCREEN-11 67 
SCREEN-12 68 
SCREEN-13 69 
SCREEN-14 70 
SCREEN-15 71 



APPENDIX E 72 
FIELD EVALUATION FORM - VEHICLE TRACKING SYSTEM 72 

APPENDIX F 73 
TEST CASES #1 73 
TEST CASES #2 74 

LIST OF FIGURES 

FIGURE 2-1: BADGES (SOURCE; CUCL) 12 

FIGURE 3-1: MOBILE ORIGINATED REQUEST. 19 

FIGURE 3-2: SERVER ORIGINATED REQUEST. 20 

FIGURE 4-1: VEHICLE TRACKING USING GSM DIGITAL CELLULAR NETWORK 23 

FIGURE 4-2: COMPONENT OVERVIEW OF TRACKING SYSTEM. 25 

FIGURE 5-1: TOP LEVEL DESIGN OF VEHICLE TRACKING SYSTEM. 36 

FIGURE 6-1: TRACKING GUI WINDOW 44 

FIGURE 6-2: WAVECOM FASTTRACK GSM/GPRS MODEM 45 

LIST OF TABLES 

TABLE 1: TABLE OF TESTING 52 

TABLE 2: LIST OF JA VA LIBRARIES 59 


