-

-

AN EXPERIMENT OF ANT ALGORITHMS:
CASE STUDY OF KOTA KINABALU CENTRAL TOWN

A thesis submitted to the Faculty of Information Technology in partial
fulfillment of the requirements for the degree
Master of Science (Intelligent System)

Universiti Utara Malaysia

Nor Rafidah Binti Mohamad

© Nor Rafidah Binti Mohamad, April 2005. All rights reserved



SR . JABATAN HAL EHWAL AKADEMIK
(Department of Academic Affairs)
Universiti Utara Malaysia

S PERAKUAN KERTAS KERJA PROJEK
g (Certificate of Project Paper)

Saya, yang bertandatangan, memperakukan bahawa
(I, the undersigned, certify that)

NOR RAFIDAH BINTI MOHAMAD

calon untuk ljazah
(candidate for the degree of MSc. (Int. Sys)

telah mengemukakan kertas projek yang bertajuk
(has presented his/ her project paper of the following title)

AN EXPERIMENT OF ANT ALGORITHMS:
CASE STUDY OF KOTA KINABALU CENTRAL TOWN

seperti yang tercatat di muka surat tajuk dan kulit kertas projek
(as it appears on the title page and front cover of project paper)

bahawa kertas projek tersebut boleh diterima dari segi bentuk serta kandungan
dan meliputi bidang ilmu dengan memuaskan.

(that the project paper acceptable in form and content, and that a satisfactory
knowledge of the filed is covered by the project paper).

Nama Penyelia Utama
(Name of Main Supervisor): ASSOC. PROF. DR. NORITA MD NORWAWI

Tandatangan ] .
(Signature) : ’ -
. /a’

Date) v ;’ln / e
(Date) : : SRy




PERMISSION TO USE

In presenting this thesis in partial fulfillment of the requirements for a postgraduate
degree from Universiti Utara Malaysia, I agree that the University Library may make it
freely available for inspection. I further agree that permission for copying of this thesis
in any manner, in whole or in part, for scholarly purpose may be granted by my
supervisor(s) or, in their absence by the Dean of the Graduate School. It is understood
that any copying or publication or use of this thesis or parts thereof for financial gain
shall not be allowed without my written permission. It is also understood that due
recognition shall be given to me and to Universiti Utara Malaysia for any scholarly use

which may be made of any material from my thesis.

Requests for permission to copy or to make other use of materials in this thesis, in whole

or in part, should be addressed to

Dean of Faculty of Information Technology
Universiti Utara Malaysia
06010 UUM Sintok

Kedah Darul Aman



ABSTRAK

Masalah pencarian laluan yang terpendek adalah salah satu masalah optimisasi yang
amat sukar diselesaikan. Terdapat pelbagai algoritma yang boleh digunakan bagi
menyelesaikan masalah ini. Dalam kajian ini, Ant Algorithm digunakan bagi
penyelesaian masalah ini mengunakan data sebenar. Bandaraya Kota Kinabalu (BKK)
digunakan sebagai data sebenar. BKK ini dijadikan graf eksperimen, dimana bangunan
diwakili sebagai nod, jalan raya yang menyambungkan bangunan-bangunan diwakili
sebagai lengkung. Manakala jarak antara bangunan diwakilkan sebagai pemberat kepada
garis penyambung nod tersebut. Objektif kajian ini adalah untuk meneroka dan menilai
Ant System dan Ant Colony System dalam menyelesaikan masalah pencarian laluan yang
terpendek. Perbezaan algoritma ini juga turut dibincangkan. Proses simulasi digunakan
sebagai kaedah kajian ini. Terdapat beberapa eksperimen yang dijalankan bagi melihat
kesesuaian algoritma tersebut. Ini berpandukan manipulasi beberapa parameter. Pada
akhir kajian, didapati AS tidak sesuai bagi menyelesaikan masalah untuk data BKK
kerana tiada wujud Hamiltonian cycle. Walau bagaimanapun ACS adalah algoritma

yang sesuai malah memberi jawapan yang optima.



ABSTRACT

Shortest path is one of the optimization problems that are difficult to solve. There are
many algorithms that used to solve this problem. In this study, ant algorithms are used to
find the shortest path using a real data. Kota Kinabalu Central Town (KKCT) is been
used as the real data, where the nodes represent as buildings, the arc represent as roads
and weight on the arc represent as distance. The objectives of this study are to explore
and evaluate the Ant System (AS) algorithm and Ant Colony System (ACS) algorithm in
finding shortest paths. Both algorithms are compared. Simulation is used as a method in
this study. This is because a simulator is been designed. There are several experiment
carry out using the simulator. The experiments involved manipulating several
parameters. As a result, the AS was found to be not suitable for the real data used
because KKCT is a graph without Hamiltonian cycle. ACS was found to be suitable for
KKCT real data and produced an optimal solution.
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CHAPTER 1

INTRODUCTION

The nature is an importance source of inspiration for academicals research. In artificial
intelligence simulation methods that nature uses, form several different areas. Important
techniques for problem solving are genetic algorithms, neural networks, self-organizing
systems and insect algorithms. The problem solving capabilities of all these paradigms
are known in different names such as collective intelligence, natural computing,
emergent problem solving, bio inspired solution or autocatalytic optimizing. The
optimization or problem solving strength of algorithms that was inspired on processes
can be put to work in different areas: travelling salesman (TSP), scheduling, routing,
graph partitioning and ordering problems. Those problems are popularly used to proof

that a new technique is able to compete with other techniques.

Recently, scientists turn to insects for ideas that can be used for heuristics (Tarasewich
& McMullen, 2002). Many aspects of the collective activities of social insects, such as
ants are self-organizing. It means that complex group behaviour emerges from the
interactions of individuals who exhibit simple behaviours by themselves. This idea is
also known as Swarm Intelligence (SI). Swarm intelligence had a diversity of meaning.
Bonabeau ef al. (2003) said that Swarm Intelligence is the property of a system whereby
the collective behaviours of (unsophisticated) agents interacting locally with their

environment cause coherent functional global patterns to emerge.
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