BUSITEMA UNIVERSITY

FACULTY OF ENGINEERING

DEPARTMENT OF COMPUTER ENGINEERING

FINAL YEAR PROJECT REPORT

School bus tracking and pupil safety enhancement system.

BY
NDEKERA GEOFFREY
BU/UG/2013/47
CONTACT: 0759085177
E-MAIL.: ngisaac245@gmail.com
Supervisor:

Mr. OCEN GILBERT

A Project Report Submitted to the department of Computer Engineering in Partial
Fulfillment of the requirements for the award of Bachelor’s degree in Computer

Engineering of Busitema University.

May 2017



Declaration
I, NDEKERA GEOFFREY do hereby declare that this Project Report is original and has not been

submitted for any other degree award to any other University before.

SIgNALUre ....oovveeiieciee e Date .....ccoovveeiiieine
NDEKERA GEOFFREY

Bachelor of Science in, (BU)

Department of Computer Engineering

Busitema University.



Approval

This Dissertation Report has been submitted with the approval of the following supervisor(s).

SIGNALUIE ..o Date: ..o
Mr. OCEN GILBERT

Department of Computer Engineering

Faculty of Engineering

Busitema University.



Dedication

| dedicate this report to my family for the financial, moral, motivational and encouraging support

you have given me in my years of study. May the almighty GOD bless you.



Acknowledgement

I would like to express my gratefulness and most heartfelt thanks to the almighty GOD for giving

me strength to finish my project.
My heartfelt gratitude goes to my family, for all their moral and financial support all the time.

| would to express my sincere gratitude to my supervisor Mr. Ocen Gilbert. Thank you for the
guidance, advice and constructive critics throughout the tough path in completing my project and

this report. I am genuinely thankful for the time and knowledge you shared with me.

Appreciation also goes to my friends rendering help, time, knowledge and their experiences with
me. Last but not least, | would like to acknowledge each and every person that contributed to the

success of my project whether directly or indirectly. May GOD bless the works of your hands.



DB

DBMS

EPC

GSM

GPS

HF

LAN

LED

LF

MMS

RFID

SIM

SMS

SMSC

UHF

WLAN

LIST OF ACRYNOMS

Database
Database Management System
Electronic Product Code
Global System for Mobile Communication
Global Positioning System
High Frequency

Local Area Network

Light Emitting Diode

Low Frequency

Multimedia Messaging Service
Radio Frequency Identification
Subscriber Identity Module
Short Message Service

Short Message Service Centre
Ultra High Frequency

Wireless Local Area Network



Abstract

The education sector is one of the key sectors in Uganda and the world at large. For education to
be passed on effectively, a number of things have to be put into consideration among which is the
transportation and safety of children. In relation to this, a number of schools employ shuttles to aid
in the transportation of kids to and from school. This method of using shuttles has also been
embraced by parents since it saves them a number of things that is rush driving, inconvenience’s

etcetera.

Therefore, as a way to enhance on the safety of the shuttle business (school vans and buses) and
providing notifications to parents and school authorities about the location of the students, a school
bus tracking and pupil safety enhancement system was suggested as explained in the different
chapters of the study. In conclusion, the system serves a great deal to the schools and parents,
reducing on the mental strain since it provides real time location of the school van/shuttle at any

point in time.

Vi



LIST OF FIGURES

FIgure 1: RFID REAGET [7] .. veveeeeeieieeiisie sttt sttt 5
Figure 2: RFID system architeCture [9] .....voveie ittt e 6
Figure 3: Children tracking system using Android Terminals [16] .......c.ccccoveviiieiievieciene e 9
Figure 4: Physical Structure Of the SYSTEM ..o s 18
Figure 5: A logical diagram Of the SYSIEM. ........ccviiiiiiiiiir s 19

Vi



LIST OF TABLES

Table 2.1: RFID tags classified by the power SOUrce [9] ..o 6

viii



Contents

D Tod P =1 o] OO OO [
AAPPIOVA .ttt bbb et ettt h b e nen ii
D =T [ o LA o] o PR iii
ACKNOWIEAGEMENT ...ttt ettt st e st e e re et e s te e st e besae e besseessesteessessesssassesseessassessaensens iv
LIST OF ACRYNOIMS ...ttt sttt sttt ettt b e s b sttt et et e st e bt e b s b e st e b et et e st eneebeenesaeseenean v
A 01 - Lo S TRS vi
LIST OF FIGURES ......oootitiierietetetete ettt sttt ettt ettt e s sesbe st e naeaesaeseeseeseesessessensansenseneesessessensensens vii
LIST OF TABLES ...ttt ettt sttt ettt te s be st e s et e st eseeseeseeseeseste s ensenseneeseesennen viii
CHAPTER ONE ...ttt ettt sttt ettt ettt sbe st et et e e e st e ae st e s be s b e ste s enseneeneeneesessessenes 1
INTRODUCGTION ..ottt ettt sttt at e s s be st e s s e e et e st e s e eseebesbessenseneeneeneeneesessenseneens 1
IO L1 €T [FTox o] RSOSSN 1
1.1 BACKGIOUN ...ttt bbbt bbbttt ettt b bt b et 1
1.2 ProBIEm STAEEMENT.........eeiiieci ettt e st e te et esteere e tesre e e e nreeneenrenren 2
IR J @ o TT=To £ LSRR 2
IR TR |V =TT o o=l £ Y OO RPR 2
1.3.2 SPECITIC ODJECTIVES ...ttt ettt nes 2

I O 1) ToF: 4[] o OSSOSO 3
SIS L 1 To%: g Lol TSRS 3
GRS oTo ] o1 T TR U P PP TT PP PROPPRO 3
IO T0 R = Tod o o= Lol o] o RSP 3
1.6.2 GEOGraphiCal SCOPE ....ecuvectietieiiete et ettt ete e et et e s te et e st e et e sbeebe e besbeeasesbeessestesbaensesteessensesrnenes 3
CHAPTER TWO ...ttt sttt ettt et e s b e st et et e e st e st eb e e sesbeste st enseneeneenensensensenes 4
LITERATURE REVIEW ..ottt ettt sttt ettt ettt be st bt sesaenessenenaenens 4
P20 I 131 oo L1 [ o SOOI 4
2.1 SChOOI TraNSPOITALION ......vecuiiiiece ittt et s b e s te et e sbeereesbeeneesbesbaeneesreeres 4
B 1ol aTo T ] I 2 o SR 4

B ST 1 =1 P 4
2.4 RFID (Radio Frequency 1dentifiCation) ...........c.cooeiiriereii et 4
2.4.1 ComPONENES OF RFID ...ttt ettt et st sbe et e ne e enes 5

PR €01V I 1V o 1= o PSS 6
2.6 SMS (SNOIt MESSAPE SEIVICE) ....veviviieiiieeeeeie sttt sttt sttt bbbttt sttt b 7
DT - o - T PSS 7
2.8 GPS .. Rt Rt EeE ettt R Rt e Rt Rt R e RenRe R et e Rt e Rt eReeReeReeReeteneeneeneenean 8



2.9 Review of existing systems and related WOIK ...........ccoveiiiieiiiiiiec e 8

2.9.1 Children tracking system on Android mobile terminals ............ccccevieieviiiecesecee e 8
2.9.2 Kid track DIOMELITIC SYSIEM ....cviiiitiititetet ettt 8
2.9.3 A Self-Configurable New Generation Children Tracking System Based on Mobile Ad Hoc
Networks Consisting of Android Mobile Terminals...........cccoeviririiiinnesreeeeeee e 9
2.9.4 Bluetooth-based traCking GEVICES ........cc.evveiiiririresesereeeee e 9
CHAPTER THREE ...ttt sttt 10
METHODOLOGY ..ottt ettt ettt b bbbt bbbttt b et st b e 10
3.0 INEFOTUCTION ...ttt bbbttt b et b b et s b e bt nb et e 10
3.1 ReQUITEMENT EIICTEALION ...ttt bbbttt 10
3.1, 1 QUESTIONNAIIES. ....c.veeeveeeeeicete et et eete e et e eeeeeteeeteee bt esteeeteeeaeeebeenbeenseenseesseessesesesenseenteeaseesteesaessaneens 10
3.2 DALA ANAIYSIS ...ttt bbbttt bbb e n e 11
3.2.1 RESEAICH FINAINGS .. .cveitirtirtiietet ettt b et b ettt et eae b saenes 12
3.3 Review Of the SYStEM FEQUITEMENTS ........ccveieiiiiiiiee sttt 14
3.3.1 FUNCLIONAI FEQUITEMENTS. .....eviteiieiieierieeteet ettt ettt ettt b ettt ese st besaenes 14
3.3.2 NoN-fUNCLIONAl FEQUITEIMENTS .....c.viivieeeeieeteeieete ettt ettt e b e e re e te s be e s e steeraenbesrnenes 14
34 SYSTEIM UESIGN .tttk bt bbb et e e bbbt b bbbttt b bbb e 14
341 HArAWArE T0O0IS .....cviieiititeteeee ettt b e ettt naenes 14
3.4.2 SOTIWAIE TOOIS ..ttt sttt s st et e st e st et e e e e eneeneesessennan 14
3. 4.3 BIOCK QIAgIAM ...ttt ettt et ettt e be et e s te e b et e eaaestesreenbesteenaebeeanenes 15
3.5 COMPIIANCE TESTING....ueitiiiecie ettt ettt et be e b e st e e te e besbeese e besaeesbestaeseesbeetaenbenres 16
3.5, L UNIEEESTING . .cteeeeeie ettt ettt ettt ettt e e b e s be et e steebeenbesteessesbeesaetesbeensesteereensesenenns 16
T [0 1C=T [ LT TN (=T ] T TSR 16
3.5.3 SYSLEM TESTING 1..vevereeeiesiieteteeee ettt ettt st e e st e st e s teese e b e sse e s esseeseessesseensesseessensesseenes 16
CHAPTER FOUR......ocuiititiintet ettt ettt 17
SYSTEM ANALYSIS AND DESIGN ..ottt ettt 17
4.0 INEFOUUCTION ...tttk bbbtk bbbt et e bt bt e bt b e ne b n s 17
4.1 SYSEEIM ANAIYSIS ...ttt bbbttt bt bbbt b bt bbb e ren s 17
4.1.1 FUNCLIONAI FEQUITEMENTS......eeitieeieiesteeiesteetete et ete e e et e ste e s e stesreesbesreessesseesaessesseessessesssessesseenes 17
4.1.2 NONFUNCLIONAI FEQUITEMENTS.......eeiitieieie ettt ettt et se et e et aesbeeneenaesaeenes 17
4.2 SYSTEIM GESIGN ...tttk b bbbt h et b bbbtk b e e et e bt bt b e b b e n e ne s 18
O o )V o L 1] T | o TR 18
i I To o= I (=T oo SRR 18
4.3 DAta TIOW GIAGIAIM. ...ttt bbb bttt b bt e st et e e e s 19



O U N o= Yo L= To U SR 20

CHAPTER FIVE ..ottt sttt be b st et et et et e neeneebesbesaenen 21
IMPLEMENTATION AND TESTING......ct ettt sttt ettt sa e eseesessessesne e 21
5.0 INEFOTUCTION ...ttt ettt bbbt b bbb b n bt b et b et e 21
5.1 Development PIAtFOIMS..........oii e ettt re et et nre s 21
5.1 1 SUBIIME TEXE ..ttt ettt sttt be bbb et et et e st saesbenbeean 21
5.1.2 PHP (HYPEIEXt PrEPIOCESSON) ....vueeverrirrentertetenieiieieesestestesseseessessess et ssessessessesaenseseeneesessessessennes 21
5.1.3 DBMS T00IS ...ttt ettt ettt sttt n et tesneetesteeneeteeneenes 21

5.2 IMOGUIE UESIGNS ...ttt ettt s e ettt b et e e st e s beate et e saeese e besaeesbesteeseesreeteentenres 21
B5.2.L RFID MOGUIE ...ttt ettt st st se et e s se b et e s e s eneeneeneesessenan 22
5.2.2 GPS MOUUIE......eeueetieieetieteeteteee ettt ettt b et e e e e eseese et e ssessassesesseneeseeseesessesan 22
5.2.3 GSIM MOUUIE ...ttt sttt st s et s b et e e et e st eneenesaestenan 22

SRR Ol [N (=T [ o TSP ST R PP PP PP 22
ST I =T 4o RSOSSN 24
5.4.1 Testing of the RFID MOTUIE ........ceiiriiieeee ettt 24
5.4.2 Testing of the GPS MOUUIE .......c..ouiiiiieee e 24
5.4.3 Testing 0f the GSM MOUUIE...........oouieieeceeeee et st sae s 25

5.5 SYSEM VEIITICALION ..ottt ettt bbb 25
5.6 SYSEM VAIIOATION ..o bbbttt 25
5.7 EVAIUALION ...ttt ettt b ettt ettt e st e b e Rt re et e e ens 25
5.8 DEPIOYMENT. ...ttt bbbttt bbb 25
CHAPTER SIX ..ttt sttt ettt se bt e et e st et e e eneeseeseebestesbetenseneeneeneeseesessesan 26
DISCUSSIONS AND RECOMMENDATIONS.......ooiieieieiriesiesiesieseenie et steste e ssessesaeneeneesessesseneens 26
6.0 INEFOTUCTION ...ttt et s bbb s b et e et et e st e ne e b e e neatesae et e e e e ene e 26
6.1 SUMMAIY OF the PrOJECT... ...t 26
LT = Tole] T 1= 0T Fo U o SO SSSPSN 26
TR I O] Tod 1313 o] OSSPSR 26

L C =T =] T PSS 27
N 0] 15T 0 |G TSRS 29
N 0] 15T 0 |G SRR 30

Xi



CHAPTER ONE

INTRODUCTION

1.0 Introduction

This chapter basically gives an overview of what the study is about and how the chapter is
organized. It briefly talks about the outline of chapter one. It comprises of the background, problem

statement and the main objective of the study as well as its significance and scope.

1.1 Background

Over the years, schools have adopted shuttles (buses and vans) as a means of transporting children
to and from school and school related-activities for example school trips starting with little children
(5-12 years), middle school students (12-18 years) and high school students. This mode of
transportation originated in the United States of America in the state of California way back in
1930 [1] invented by “Wayne Works”. Many districts in Canada and the United States use specially
built and equipped school buses, painted yellow and equipped with various forms of warning and
safety devices specific to them. The color was chosen because studies had shown yellow was the
most eye-catching to human beings and because it was especially visible in the early morning and
evening light, when school buses usually operate. It marked 50 years of pupil transportation in
2006 [2] and new developments together with technological advancements are being made to these
buses for easy monitoring and tracking thus enhancing the safety of pupils.

In other parts of the world, buses used for transporting students tend to be more general-purpose
type buses, Countries like Argentina, Finland, Australia, Germany, Netherlands etcetera. This has
also been the case in most African countries as there isn’t an organized form of student transport
on a large scale, both buses and vans are used to transport pupils. Uganda in particular has quite a
big number of private schools of which 2,000 are located in Kampala [3], each with an average of
500 students. This presents a potential market of a million students on carrying out the mathematics
making the school van business a future prospect. School vans became very popular in Uganda
between the years 2005-2007 and have ever since become a necessity for schools in Uganda
although the ministry of education does not have a policy on school buses/vans. Therefore, most

schools go by the policy on when school should begin and end 8:00am to 5:00pm [4] for the
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