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ABSTRACT

Abstract of thesis presented to the Senate of Usitv@utra Malaysia in fulfilment
of the requirement for the degree of Master of Sme

DEVELOPMENT OF LOCATION BASED SERVICES FOR GEOCODIN G AND
RECORDING ROAD ACCIDENTS DATA

By

MOHAMMED MUSTAFA AL-HABSHI

Chair: Associate Professor Ahmad Rodzi Mahmmud, Pb
Faculty: Faculty of Engineering

This thesis explores and reviews both conceptuhteshnological issues associated with
integrating mobile Geographic Information SystemiS)jGand Location Based Services
(LBS); within the context of the study, road acoidgeocoding data collection as subject

of the problem.

The development approaches are discussed in diis from conceptual system modelling
to integrating mobile-GIS and LBS middleware wite tdeployed map service, the
developed geocoding service and data collectioneseThe developed system is partially
based on open source software to reduce totabtostnership for developing countries’
governments and to follow Malaysia government golar year 2007 in adapting and
developing open source solutions. The testingeosyistem and geocoding was carried out

within the campus of Universiti Putra Malaysia.

The conclusion of this research shows the LBS aobileaGIS geocoding method have
achieved improvement compared conventional metfiage@coding and data collection;
where each of positional errors and effort of tfatasferring have been reduced using these

new technologies.



ABSTRAK

Abstrak tesis yang dikemukakan kepada Senat UriivBrdra Malaysia sebagai
memenuhi keperluan untuk ijazah Master Sains

PEMBANGUNAN PERKHIDMATAN BERASASKAN LOKASI UNTUK DA N
RAKAMAN KEMALANGAN JALANRAYA

Oleh

MOHAMMED MUSTAFA AL-HABSHI

Pengerusi: Profesor Madya Ahmad Rodzi Mahmmud, PhD
Fakulti: Fakulti Kejuruteraan

Tesis ini meneroka dan mengkaji isu-isu konsep té&nologi yang berkaitan dengan
pengintegrasian sistem GISGé&ographic Information Systgrdan LBS [ocation Based
Servicey masalah dalam konteks kajian ini ialah pengkgg@mgumpulan data geokod

bagi merekod kemalangan jalan raya.

Pendekatan pemajuan projek yang dibincangkan dé&aie ini, daripada pemodelan
konsepsi system sehingga mengintegnasidleware mobile-GIS dan LBS beserta
khidmat peta rap servicg geokod dan khidmat pengumpulan data. Sistem yang
dikembangkan ini sebahagiannya didasarkan perggpan sourceintuk mengurangkan
kos pemilikan bagi kerajaan negara-negara membadganmenurut polisi kerajaan
Malaysia (2007) bagi penggunaan dan pemajuan pesaiahopen sourcePengujian

system serta geokod telah dijalankan di dalam peasan kampus UPM.

Hasil kajian ini menunjukkan bahawa kaedah geokaobile-GIS dan LBS telah
mencapai kemajuan berbanding kaedah biasa bagoded&n pengumpulan data, di
mana setiap ralat kedudukan dan kepayahan dalanmgieiman data telah dikurangkan

menggunakan teknologi- teknologi yang baru tersebut
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CHAPTER 1

INTRODUCTION

1.1 Background

The development of urban civilization had accetetahodern transportation and made it
more convenient to road vehicles. However, thdisaupted by the phenomenon of road
accidents. The causes of road accidents are daoarty factors such as weather condition,

vehicle design, safety measurements, driver’s paliness, and many others.

Although, the safety measurements were implemethtechumber of road accidents keeps
on rising yearly. With the never-ending increaspapulation, the need for transportation
will increase as well and as a result road accdenteases in number. The World Health
Organization (WHO) (2004) warns that road accideviisjump from the ninth to the

third rank in the most threatening health problgr2@20.

In understanding the source of road accidents,raages to be studied and analyzed in a
proper manner. In turn, data accuracy plays a kafal in making road accident data

analysis a success.

One of the elements that affect data accuracyeisrttthod of data collection at location
and methods of archiving records. A more sped@fimtused is geocoding, which describe
method of data collection regarding location paléics. The implementation of

technologies and standards has enhanced geocaodoes® However, geocoding is still

prone to errors and inaccuracy.



Based on this problem and with modern technologiealelopment, it is advised to
facilitate the policemarti{e accident data collector and geocqder send the collected
data from his current locatiothé road accident sijfeThe new integration of positioning
systems and Geographic Information Systems (GI8) wireless internet has emerged
new type of information services defined as Loca8ased Services (LBS). Thus, the
technology would be helpful to policeman and poli@adquarter to improve data

handling from the accident location to central biase.

LBS have many terms; according to Kupper (2005 feferred to as location-aware
service, location-related services, and locatiorviges. LBS have been considered
disciplined concept of information system (PickQ20 However, GIS professionals
consider it a new suite of GIS; a proper term ‘ieogeographic services’ would be wider

definition and focus on geography and GIS (Mag2io@1).

The LBS applications for accessing geospatial datalbemotely according to its user’'s
location make it feasible to assist governmentiaf in working site, like policemen.
However, the cost of implementing a LBS solutiomes expensive in the long term due

the licensing and maintenances issues.

In the era of ICT, technological solutions of haagevand software are available to serve
the information system age. Most of these solutiares commercial and costly. In
addition, the licensing and the unknown Total Cao$t Ownership (TCO) and
misunderstanding may result in a costly system.s€gquently, the government of
Malaysia were encouraged to use, develop and ingpieapen source software (EPU and

MOF, 2006; MAMPU, 2005).



1.2 The Problem

In Malaysia, the duty of investigating and obtagndata from an accident scene is usually
assigned to the policeman on patrol duties. Fidloimation such as the locality of the
scene, the cause and other scene related parambighnsare related to the accident are
then forwarded to the central police headquartrdiling and further analysis. Such
methods of geocoding are inaccurate due to thedmygbunt of subjectivity, which results

in under-reporting of the accident scene.

In addition, the recent move by the Malaysian gaw@nt to encourage the deployment of
ICT infrastructure and open source software (O8S)lliits agencies is seen as a step
towards modernisation of the public sector. Howewae major drawback such as that
experienced by the police is that the present iastructure in the country has not

approach the provision level of technological sohg such as LBS, mobile GIS and OSS

that may enhance the accuracy, reliability andystdty of the organisation.

1.3 Justification

The importance of road accidents data collectido sssist different benefited parties in
making decision to improve life style and developtmesuch as health agencies to
determine the required type and cost of medicationsumer protection organizations to
take actions agienst low standards of manufactingsers to determine insurance cost’s
cover, economists to determine the countries lbsheo profits due to road accidents,
politicians to enforce law counter measuremengraabiles’ industries to undertake new
standard measurement of safety, and transpor&tigineers to asure road safety design

extent.



Archived records in Road Safety Research CentreR(3Sshown inconsistency in
coordinates and described location. In additiomesof the records are duplicated with
differences of coordinates, date and time. Thesestgf records are normally deleted from
analysis (especially in GIS) as they may causeseand misleading results. Methods of
geocoding must leverage with the current trendgseohnologies to assist analyzers
(especially GIS experts) in delivering much acauddta as much as possible. Thus, this

sort of issues had motivated this research more.

The Malaysian government plans toward implemertiatpnological solution based on
open source solutions, shows interest of develogggnternal resource to be more
technologically independent from the monopoly dfveare vendors (refer to chapter 2
section2.4 and2.11 ). The situation and experience of Malaysidea®loping country to

improve their technological independent may beci#id on other developing countries to

improve their own situation.

1.4 Research Objectives

The general aim of this research is to improveethieiency the policeman in geocoding
road accident more accurately through the developofemobile GIS application using

LBS and open source software. The specific obgegi@re as follows:

)] To investigate and design a road accident gengoahd data recording system
using location based services and open sourceaseftw be used as a platform for
development the mobile and server.

i)  To establish map service for assisting thegaohian to identify his location of the
accident scene.

i)  To develop geocoding service through wirel@dsastructure and to maintain of



record’s validation entry based on geospatial teadaentifier.

iv)  To develop a field entry form in digital formfair recording road accident based on
the capability of the mobile device and LBS consitien.

v) To evaluate, validate and analyse the LBS aglic portability based on

Internet/intranet protocol.

1.5 Research Scope

The research were confined to the current availablelware and systems (Mobile
Devices-PDA PocketPC based, GPS, Bluetooth, Whétiaalaptop computer as portable
server) due to the administrative process, costtiamel constraints, the development,
implementation and testing of the LBS for this gtuithis confination issued challenges of

technological development.

The study site and duration of testing system wadireed to Universiti Putra Malaysia
(UPM) as it also provides some of the urban faeglitocations as well as open areas that
are available for testing as minimum set of théwegld general situations. Date and time
of testing is done on random based because thal aciturrences of road accidents are
unknown as it is a phenomenon. The actual timeafatecording, even though it is after

the occurrences of the accident, is on random ¢jipasis.

1.6 Thesis Layout

Chapter 1 introduces the subject of research, @motatement, research motivation and
the aim and objectives to achieve. The second ehaptiews on road accidents in
Malaysia, methods of recording road accidents, tb# of information and

communication technology issuing mobility and wassly; focusing on wireless



networks, Personal Digital Assistant (PDA), locatewareness, GIS, geocoding, LBS

and open source development.

The third chapter will explains methodology of @®h and development from the
scenario of the system solution and defining thguired services to the system
architecture. Details of the LBS components setuphsas wireless network,
middleware, geospatial database model, designidgpeogramming PDA interface for

the user and middleware interaction more elaborated

The fourth chapter presents the result of map @erand discusses performance in
wireless environment and its role in identifying flocation. The chapter also discusses

on the method of geocoding using ArcPad and tlegiity of data collection.

The fifth chapter concludes the efficiency of usilBS and open source software.
Recommendation to improve the LBS and the standardtslow for developing open

source LBS software solution were also includexallyi, future work needed to improve
the system to work in different wireless environtnand using different positioning

techniques conclude the thesis.



CHAPTER 2

LITRATURE REVIEW

2.1 Introduction

The history of road accident phenomena have beffen the invention of ground
vehicles. According to World Health OrganizationHH@, 2004) report on road traffic
injury prevention summary, the severity in SoutleA®mes in second after East Asia and
Pacific. This chapter provides a review of literatin aspects related to road accidents,
with main focus on Malaysia. The topics includerent situation of road accidents in
Malaysia and factual information about it, methofiseecording road accidents, means of
data collection, the means of mobility and wirdigghe technical equipment needed like
mobile devices, mobile GIS, open source developragak LBS fundamentals and

applications.

2.2 Road Accidents in Malaysia

WHO (2004) reported that there is a constant iseréa road accidents throughout the
world. In 1990, death toll on road accidents reeim 9th rank; and by 2020 road

accidents is expected to be the third leading aaideath worldwide, (Kareem, 2003).

In Malaysia, road accidents among the ten causegaih (Azmani et al., 2005), from
1975 to 1998, road traffic fatality rates rose Byodin Malaysia (WHO, 2004). In the year
2001, the total number of road accidents was 2654lith fatalities of 5230, seriously

injured 6942, and slightly injured 30,684.



