An Evolutionary Approach to Locate

Urban Public Services

T.P. Punchihewa
08/10014

Faculty of Information Technology,

University of Moratuwa

September 2010



Declaration

I declare that this dissertation does not incorporate, without acknowledgment, any
material previously submitted for a Degree or a Diploma in any University and to the
best of my knowledge and belief, it does not contain any material previously
published or written by another person or myself except where due reference is made
in the text. | also hereby give consent for my dissertation, if accepted, to be made
available for photocopying and for interlibrary loans, and for the title and summary to

be made available to outside organization.

T.P.Punchihewa
Name of Student Signature of Student

Date

Supervised by

Prof. Asoka S. Karunananda

Name of Supervisor(s) Signature of Supervisor(s)

Date



Dedication

Dedicated to my loving parents and siblings



Acknowledgements

I wish to thank my project supervisor, Prof. Asoka S. Karunananda, Dean, Faculty of
Information Technology, University of Moratuwa, with my sincere gratitude for all the
ideas, advice, suggestions, guidance and encouragement given to me throughout my

course of study.

My special thanks goes to Prof. M.T.R. Jayasinghe, Head, Department of Civil
Engineering, University of Moratuwa for his encouragement and guidance given to
complete this research successfully on time. | also thank Prof. J.M.S.J. Bandara and
Dr.W.K. Mampearachchi in the Department of Civil Engineering, University of
Moratuwa and Dr. J.N. Munasinghe and Mr. K.P. Fernando in the Department of Town
& Country Planning, University of Moratuwa for all their support for providing valuable

information related to Urban City Planning.

| appreciate the support given by Ms. Ishani Dias, Mr.Kelum & Ms.Chamari in the
Department of Civil Engineering, University of Moratuwa in providing valuable
information to carry out this research. 1 am also grateful to Mr.Shihan Silva for his

great support and encouragement throughout the research.

Also, | would like to thank my colleagues, Mr.C.H. Satharasinghe, Mr.Vajira
Somarathne, Ms.Ayomi Kandage and Mr.Shantha at the Computer Resources Unit,
University of Moratuwa for their unforgettable support and encouragement given to
me throughout the course of study. | take this opportunity to thank all the staff
members in the Department of Civil Engineering, University of Moratuwa. | would
not forget the support extended by the library staff members at University of

Moratuwa.

Also, my sincere thanks goes to my fellow colleagues of M.Sc. in Atrtificial
Intelligence(first batch) for the encouragement and support given to me throughout
the research. Last but not least, my heartfelt gratitude goes to my family members, for

their patience and encouragement.



Abstract

An Evolutionary Approach to Locate Urban Public Services postulates how the
concept of negotiation in multi agent technology can be used to locate urban public
services during city planning. The solution fundamentally comprises of three major
categories of public service agents, namely, request, resource and message agents.
Once the system is loaded by the human user, terrain data is fed into the system. The
terrain agent will be created and draws the city map in the panel. Once the user
creates a public service in the city environment, public service agents will be
initialized on behalf of them. These, public service agents locate its position in the
city, based on the tolerable influence and the inference between them. The system
comprises of five modules, geography module, building services module, water
services module, natural services module and transportation services module.
Geography module handles the terrain related operations in the city environment.
Building services module maintains the agent operations of buildings in the city.
Water services module handles the operations related to water resources in the city
while, natural services module represents agent operations of natural resources.
Transportation services module maintains operations related to roads and other
transportation resources. Each of the module acts as agents in the multi agent system.
All the modules were implemented using Java platform and the agent functionalities
were implemented on top of the madkit agent framework. Implemented system was
tested to locate different public services under different city conditions. The system
was evaluated by providing an evaluator panel an opportunity to build a specific city
environment with some public services and to observe the interactions between those
public services in the city. Thereafter, their comments about the functionality of the
system were obtained and used to enhance the system. The test results reflect that the
definition, planning, implementation, testing and documentation of the system had

been carried out in an affective and efficient manner.
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