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ABSTRACT
Road transport is the most used type of transport in Uganda where the majority use public means
like buses, taxis among others. Security in travelling is a primary concern for everyone. Rising
demand for automobile has increased the traffic, thereby causing more accidents on the road.
People often lose their lives because of poor emergency facilities in the case of delayed or

unattended accidents.

Predicting of the accidents taking place on the roads is not possible but at least the after effects can
be minimized. The proposed system ensures making emergency facilities available to accident
victims as early as possible by letting the police and the vehicle office headquarters know the

accident spot with the help of this system embedded in the vehicle.

Sensors are attached to the microcontroller. In case there is a collision or over turning is detection
with the help of adxI335 accelerometer and vibration sensor, the location of the vehicle is got with
the help of a GPS and an SMS with containing the location of the vehicle in form of a google map

link is sent to the Police and headquarter offices of the vehicle.



Table of Contents

DECLARATION. ...ttt sttt ettt e ht et bt et e st e she et e ebe e st e bt eatebesbe et e sbeeaeenbesaeeneenne i
APPROWVAL ...ttt ettt s h et b e at et e s bt et e s bt eht et e e bt ea b e bt e at et e ehe et e sbeeate b saeenee ii
ACKNOWLEDGEMENT ..ottt ettt sttt st sttt st et b e st e st sbe et e sbeeat e besateneesbeetesbesaeenbens iii
A B ST RACT <ttt ettt e s bt e s bt e s ae e et e e be e ebe e e bt e sh e e e atesabe s bt e be e bt e abeesheeeateeteenbeen iv
CHAPTER ONE ...ttt ettt ettt st b e e bt e b e e s bt e s at e sate e beesbeesbeesatesatesabeenbeennes 1
11 BACKGROUND ..ottt sttt sttt s be et e st sbe e besbeeate bt satesbesaeensesaeentans 1
1.2 PROBLEM STATEMENT ...ttt st sttt sb e ettt e st sbe e 2
LB OBIECTIVES ...ttt ettt sttt e be e s be e s at e st e sabeebe e be e bt e saeesateearean 2
1.3.1 MAIN ODJECTIVE ...ttt ettt b e sttt et et et ebeebeneenes 2
1.3.2 SPECITIC OBJECLIVES ..ottt sttt ettt be b st nnes 2
1.4 JUSTIFICATION / SIGNIFICANCE OF THE STUDY ....ooiiiiieieeeenesiesierieseeee e 3
LG SCOPKE ...ttt sttt et b e bt e s bt sh et et e ekt e ehe e ehe e eat e e bt e bt e beenbe e eaeeeateenrean 3
1.5.1 TECNNICAI SCOPE....cvitieiieeeeeeet ettt ettt st sttt ettt eae b neenes 3
1.5.2 GeOgraphiCal SCOPE. ......cuiieieiieierieeet ettt sttt be e 3
L.5.3 THIME SCOPE...cuuiiteeteiteeeieete et et et ettt et e st e st e et e s teere e besteestesbeessestesbaentesseessenbeesaensesbaessestessaensesseanes 3
CHAPTER TWO: LITERATURE REVIEW ....coiiiieee ettt s 4
2.1 MAIN CONCEPTS OF THE PROJECT ..ottt sttt st s 4
2.1.1 AUTOMALEA SYSTEIM ..ottt ettt te sttt e st este et e teeseesse s s e essesaesseensesseensensenseenes 4
22 W20 \V I Te] doTeleT a1 o o] [=T gl I=Ted o] s o] [T | 200 SO 4
2.1.3 GSM TECNNOIOQY ....cvitieieiieeteeecte ettt ettt st eb e st e s re et e st e e saesteeraenbesbeessenseernenes 4
2.1.4 GPS TECANOIOQY ...eoviteeieeeeteeeete ettt et st et e st e et e s teera e besbeessenbeernenes 4
P RIS T ] o R =Tod ] o] o YU 4
2.2 RELATED SYSTEMS ... .ottt sttt stt e st st st e ste e saa e saaesatesabessbeebaesasesseesntesnseenseen 5
P R \V/ -V o T = I I =Ted o] [T | ST 5
2.2.2 Accident Detection and AlErt SYSIEM........ocuiiieiiiiieeceeeete ettt 5
2.2.3 Providing Accident Detection in Vehicular Networks Through OBD-11 Devices and
Android-based SMartPRONES ..........ooie et et 5
2.2.4 A Survey of Road Accident Reporting and Driver’s Behavior Awareness Systems............ 6
2.2.5 Car Accident Detection and Notification System Using Smartphone.............ccccceevvevevieenenne. 6
2.2.6 GPS and Map Matching Based Vehicle Accident Detection System.........ccccceeeeveevenieennnne. 6
2.3 EXISTING SYSTEM COMPARISON TABLE ......ooiiiieeeeeeetese ettt 7
2.4 DEVELOPED SYSTEM ...ttt ettt st st sttt be e sae e ettt as 8



CHAPTER THREE: METHODOLOGY ......oooiiiiiiitiieieieiettsese ettt 9

3.1 REQUIREMENTS ELICITATION . ...ttt sttt ettt s et s 9
3.2 DATA COLLECTION METHODS ...ttt ettt sttt ettt et s ere s 9
3.2.1 DOCUMENT REVIEW......cuiitiiiiiieieiietiet ettt sttt sttt ettt sb s b b et a e seeseebenae b e 9
BL2.2 INTEIVIBW ..ttt b bbbt bbbttt b et b e 9
3.3 REQUIREMENT ANALYSIS .. ottt sttt sttt st st b st s 9
3.3.1 FUNCLIONal REQUITEMENTS ...ttt sttt 10
3.3.2 Non-functional REQUITEMENTS .........ceviririerieieieeeieetestesr ettt 10
A SYSTEM DESIGN ...ttt sttt sttt b e bt sate et e e sbe e sbeesaaesatenas 10
3.4.1 Hardware TOOIS/COMPONENTS .......cccveiierieiieieeeeste ettt sttt s teeaesre e saesbeeaesbeeraebesreenns 10
3.4.2 SOTEWANE TOOIS .....cuiieiiieiirteeee ettt sttt 11
3.4.3 SyStem BIOCK DIAQIAM......ccueiiiiiieirieeieniestese ettt ettt sttt et et seeenes 11
3.5 SYSTEM IMPLEMENTATION ...ttt ettt sttt ettt st et esaeesane e 12
3.5.1 Hardware IMpIementation...........cccoevieiienienieieeeesesesteseeseet ettt 12
3.5.2 Testing and Validation.............coeiuieiiiiiieicecereeee ettt s st e besan s 13
T I UL T A =T 1 o O USSR 13
3.5.4 INTEGratiON TESTING...cc.eitirtieeteeeieerteet ettt ettt ettt ettt be b s b s bt e e ene e st eneebenaennes 13
3.5.5 SYSTEIM TESTING....ceutrtiitirtirteiet ettt ettt ettt b sttt b ettt e e st eaeebeneenes 13
3.5.8 VAIHALION. ...ttt bbbttt ettt 13
CHAPTER FOUR: SYSTEM DESIGN AND ANALYSIS ...ttt 14
4.1 FUNCTIONAL ANALYSIS. ..ottt ettt ettt st st et e bt e sne e emeeeaeeas 14
4.2 REQUIREMENT ANALYSIS ..ottt sttt ste e st sbe e sae e saeeensees 14
4.2.1 FUNCLIONAl REQUIFEIMENTS ...oveeieitieiesie ettt ettt e te et et e s re s e seesaessesreessessessaensessnenes 14
4.2.2 NON-FUNCtioNal REQUITEMENTS.......cc.oiuiiieieeieeeecteee ettt et te et e stesbeeaesbeereebesaeenns 14
4.3 SYSTEM DESIGN.... .ottt ettt ettt ettt e s bt e she e satesabeebe e bt e sbeesmeeeaeeennean 15
4.3.1 Logical Design 0f the SYSTEM.......cccciiieieicieereetee ettt sre s 15
O o )Y [or= | DT oo TR 18
CHAPTER FIVE: IMPLEMENTATION AND TESTING......cccooieitetteieerieeseeneesee e enie e e see e e 19
5.1 DESIGN AND DEVELOPMENT PLATFORMS ...ttt 19
TR I VL1 Y o] o N 1 0NV 1o PSS 19
5.1.2 ATAUINO .ttt bbbttt 19
TR T =T ] o TS 19
LT 0 o T G =Y T TSRS 19

Vi



5.1.5 INtEQratioN TESTING.....cciectertieeeiecieeteste sttt et e s e e re et e ste e s et e esaessesreenseseeesaensesrnenes 19

5.1.6 SYSEEIM TESEING..c.uiiteeieitietteteste ettt ettt e s e e e st et e st e s re et e steebe et e saeessesbeessestesseensesteessensessnenes 19
5.1.6 System Verification and Validation...........c.cceoveiririnenincneeeesesesee e 20
CHAPTER SIX: DISCUSSION AND RECOMMENDATIONS ..o 21
6.1 SUMMARY OF THE WORK DONE.......cotiiiiieeese ettt st 21
6.2 APPRAISAL OF THE PROJECT ...ttt ettt sttt sttt st be st 21
6.3 CHALLENGES FACED ...ttt ettt st sttt ettt st e te e sbe e saae st e 21
6.4 RECOMMENDATIONS FOR FUTURE WORK ..ottt 21
5.5 CONCLUSION ...ttt sttt ettt e bt e s ae e st e sabe e bt e beesbeesbeesateeabeebeesbeesaeesaeasas 22
4.0 REFERENCE ...ttt ettt e b e b e s at e sttt e et e e s bt e sheesatesabeeabe e beeabeesneesaeeentean 23
S.0 APPENDICES ... .ottt et ettt e s bt s bt e st st e et e e bt e bt e s be e sateeateebeenbeesbeesaeeeas 25

Vii



GSM

IDE
GPS
SMS
Adx335
L298N
CPU
RAM
LCD
GPRS
VS

LIST OF ABBREVIATIONS

Global System for Mobile Communications

Integrated Development Environment
Global Positioning System

Short Message Service
Accelerometer

H-Bridge Motor driver

Central Processing Unit

Random Access Memory

Liquid Crystal Display

General Packet Radio Service

Vibration Sensor

viii



CHAPTER ONE
1.1 BACKGROUND

An accident is an unfortunate incident that happens unexpectedly and unintentionally, typically
resulting in damage, injury, or death.

Public vehicles are those that carry a number of passengers and their property from one place to
another as a source of income to the vehicle owners. These vehicles specifically include taxis,

coasters and buses.

Road Transport is the most used means of transport in Uganda. Public roads that connect to
different destinations have been constructed and rehabilitated making transport to all parts of the
country so easy. More so road transport crosses borders to nearby countries like Rwanda, Kenya,
and Tanzania. Road transport involves the use of public buses that are meant to be used for long
travels like the whole day. These buses carry a big population of people like 70 and always drive
at a terrible speed due to the long distances to be covered[1].

The taxis are meant to carry only 14 passengers transferring from the city to the nearby villages.
These matatus always take people from one site to another and they always set off when they are
full, drop and pick more people on the way. These Matatus carry a specific number of people in

the city but normally exceed the carrying capacity when they reach the areas outside the city[1].

Traffic accidents are a major public issue worldwide. A huge number of injuries and death as a
result of road traffic accident uncovers the story of the global crisis of road safety. This can be
attributed to: unsafe practices of road contractors, bad driving, overloading of vehicles, lack of
critical road signs and warnings, poor condition of vehicles, bad weather, failure by police to

enforce road discipline, etc.

According to a statistical analysis of traffic fatalities, the most obvious reason of a person's death
during accidents is the unavailability of the first aid provision, due to the delay in the information

of the accident being reached to the ambulance or to the hospital.

Every year, nearly 1.25 million people are killed and over 50 million people injured on the world’s
roads[2]. Highway road accidents are the eighth cause of death in the world since the 1990s, and
it is estimated to become the fifth cause of death in the world by 2030[3]. Regrettably, nearly 1.25

million people are killed annually and up to 50 million people injured on the world’s roads [4]. An

1
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