
 

 

TITLE IN CAPITAL LETTERS 

 

 

 

 

 

 

 

 

 

 

 

 

 

STUDENT FULL NAME IN CAPITAL LETTER 

 

 

 

 

 

 

 

 

 

 

UNIVERSITI TEKNOLOGI MALAYSIA





 

 

 

 
NOTES : If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from the 
organization with period and reasons for confidentiality or restriction 

PSZ 19:16 (Pind. 1/23) 

 
 

UNIVERSITI TEKNOLOGI MALAYSIA 
DECLARATION OF PROJECT REPORT  

 
 
 
 
 

 

 

 

 

 

 

 

 
 

Author’s full name : STUDENT NAME 

Student’s Matric No. : MATRIC NUMER Academic 
Session 

:  

Date of Birth : BIRTHDAY UTM Email :  

Project Report Title : TITLE IN CAPITAL LETTERS 
 
 
 

I declare that this project report is classified as:  

☒ OPEN ACCESS I agree that my project report to be published as a hard copy 
or made available through online open access. 

   
 

RESTRICTED 

Contains restricted information as specified by the 
organization/institution where research was done. 
(The library will block access for up to three (3) years) ☐ 

 
   

☐ CONFIDENTIAL Contains confidential information as specified in the Official 
Secret Act 1972) 

(If none of the options are selected, the first option will be chosen by default) 
 

I acknowledged the intellectual property in the project report belongs to Universiti Teknologi 
Malaysia, and I agree to allow this to be placed in the library under the following terms : 
1. This is the property of Universiti Teknologi Malaysia 
2. The Library of Universiti Teknologi Malaysia has the right to make copies for the purpose of  

only. 
3. The Library of Universiti Teknologi Malaysia is allowed to make copies of this project 

report for academic exchange. 
Signature of Student: 

Signature : 
 
Full Name 
Date : 
 

Approved by Supervisor(s) 
 

Signature of Supervisor I: 
 
 

Signature of Supervisor II 
 

Full Name of Supervisor I 
SUPERVISOR NAME HERE 
 

Full Name of Supervisor II 
 

Date : Date : 
 

C23-333
Please provide the name of your second supervisor, if any.

C23-333





 

 

This letter should be written by a supervisor and addressed to Perpustakaan UTM. A copy of this letter 

should be attached to the thesis. 

 

Date: 

Librarian 

Jabatan Perpustakaan UTM, 

Universiti Teknologi Malaysia, 

Johor Bahru, Johor 

 

Sir, 

 

CLASSIFICATION OF THESIS AS RESTRICTED/CONFIDENTIAL 

TITLE: Click or tap here to enter text. 

AUTHOR'S FULL NAME:Click or tap here to enter text. 

 

Please be informed that the above-mentioned project report titled _________ should 

be classified as RESTRICTED/CONFIDENTIAL for a period of three (3) years from 

the date of this letter. The reasons for this classification are 

(i) 

(ii) 

(iii) 

 

Thank you. 

 

 

Yours sincerely, 

 

SIGNATURE: 

NAME: 

ADDRESS OF SUPERVISOR: 

 

 

 

 

C23-333
If your project report is classified, please ask your supervisor to complete this form. If your project report is OPEN ACCESS, please leave this field blank.


C23-333





 

 

 

 

 

 

 

 

 

 

 

I hereby declare that I have read this project report and in my opinion this project 

report is sufficient  

in term of scope and quality for the award of the degree of 

Bachelor of Mechanical Engineering with Honours 

 

 

 

Signature : ________________________________ 

Name of Supervisor I : SUPERVISOR NAME HERE 

Date : CURRENT DATE 

   

   

Signature : ________________________________ 

Name of Supervisor II :  

Date :       

   

   

Signature : ________________________________ 

Name of Supervisor III :  

Date :       

C23-333
Please check the name of the degree you will receive. This is very important.  Your Final Year Project report may be disqualified if the name of the degree mentioned is incorrect. Failure to submit a project report may result in the failure of your Final Year Project course. You can use this website to look up the name of your degree. 

https://myfirstthesis.c23434.net/thesis/


C23-333





 

 

Declaration of Cooperation 
 
This is to confirm that this research was conducted in collaboration with ( Student’s 

name here and remove the bracket ) and Universiti Teknologi Malaysia.   

 

 

 

 

Certified by: 

 

 

Signature  :  

Name :  

Position  :  

Official Stamp   

Date   

 

* This section is to be filled up for project report with industrial collaboration 

C23-333
Please obtain confirmation from your industry supervisor if your Final Year Project is a collaborative initiative with industry.

C23-333





 

 

Pengesahan Peperiksaan 
 
Tesis ini telah diperiksa dan diakui oleh: 

 

Nama dan Alamat Pemeriksa Luar :  

   

   

   

   

Nama dan Alamat Pemeriksa Dalam :  

   

   

   

   

Nama Penyelia Lain (jika ada) :  

   

   

   

   

 

Disahkan oleh Timbalan Pendaftar di Fakulti: 

Tandatangan :  

Nama :  

Tarikh :  

 

C23-333
Students enrolled in the Final Year Project are not required to fill out this form.

C23-333





 

 

FINAL YEAR PROJECT TITLE HERE 

 

 

 

 

 

 

 

 

 

SUPERVISOR NAME HERE, WITH ANY TITLE, CAPITAL LETTER 

 

 

 

 

 

 

 

A project report submitted in partial fulfilment of the  

requirements for the award of the degree of 

Bachelor of Mechanical Engineering with Honours 

 

 

Faculty of Mechanical Engineering 

Universiti Teknologi Malaysia 

 

 

 

 

 

 

FEBRUARY 2024 

C23-333
Please check the name of the degree you will receive. This is very important.  Your Final Year Project report may be disqualified if the name of the degree mentioned is incorrect. Failure to submit a project report may result in the failure of your Final Year Project course. You can use this website to look up the name of your degree. 

https://myfirstthesis.c23434.net/thesis/


C23-333





 

iii 

DECLARATION 

 

 

 

 

 

 

 

 

 

I declare that this project report entitled “title of the project report” is the result of my 

own research except as cited in the references. The project report has not been accepted 

for any degree and is not concurrently submitted in candidature of any other degree. 

Signature : .................................................... 

Name :  

Date : 15 FEBRUARY 2024 

   

   





 

v 

ACKNOWLEDGEMENT 

In preparing this thesis, I was in contact with many people, researchers, 

academicians, and practitioners. They have contributed towards my understanding and 

thoughts. In particular, I wish to express my sincere appreciation to my main thesis 

supervisor, Professor Dr. Mohd Shariff Nabi Baksh, for encouragement, guidance, 

critics and friendship. I am also very thankful to my co-supervisor Professor Dr 

Awaluddin Mohd Shaharoun and Associate Professor Dr. Hishamuddin Jamaluddin 

for their guidance, advices and motivation. Without their continued support and 

interest, this thesis would not have been the same as presented here. 

I am also indebted to Universiti Teknologi Malaysia (UTM) for funding my 

Ph.D study. Librarians at UTM, Cardiff University of Wales and the National 

University of Singapore also deserve special thanks for their assistance in supplying 

the relevant literatures. 

My fellow postgraduate student should also be recognised for their support. 

My sincere appreciation also extends to all my colleagues and others who have 

provided assistance at various occasions. Their views and tips are useful indeed. 

Unfortunately, it is not possible to list all of them in this limited space. I am grateful 

to all my family member. 

  



 

vi 

ABSTRACT 

The purpose of this study is to investigate the application of genetic algorithm 

(GA) in modelling linear and non-linear dynamic systems and develop an alternative 

model structure selection algorithm based on GA. Orthogonal least square (OLS), a 

gradient descent method was used as the benchmark for the proposed algorithm. A 

model structure selection based on modified genetic algorithm (MGA) has been 

proposed in this study to reduce problems of premature convergence in simple GA 

(SGA). The effect of different combinations of MGA operators on the performance of 

the developed model was studied and the effectiveness and shortcomings of MGA 

were highlighted. Results were compared between SGA, MGA and benchmark OLS 

method. It was discovered that with similar number of dynamic terms, in most cases, 

MGA performs better than SGA in terms of exploring potential solution and 

outperformed the OLS algorithm in terms of selected number of terms and predictive 

accuracy. In addition, the use of local search with MGA for fine-tuning the algorithm 

was also proposed and investigated, named as memetic algorithm (MA). Simulation 

results demonstrated that in most cases, MA is able to produce an adequate and 

parsimonious model that can satisfy the model validation tests with significant 

advantages over OLS, SGA and MGA methods. Furthermore, the case studies on 

identification of multivariable systems based on real experiment t al data from two 

systems namely a turbo alternator and a continuous stirred tank reactor showed that 

the proposed algorithm could be used as an alternative to adequately identify adequate 

and parsimonious models for those systems. Abstract must be bilingual. For a thesis 

written in Bahasa Melayu, the abstract must first be written in Bahasa Melayu and 

followed by the English translation. If the thesis is written in English, the abstract must 

be written in English and followed by the translation in Bahasa Melayu. The abstract 

should be brief, written in one paragraph and not exceed one (1) page. An abstract is 

different from synopsis or summary of a thesis. It should states the field of study, 

problem definition, methodology adopted, research process, results obtained and 

conclusion of the research. The abstract can be written using single or one and a half 

spacing. Example can be seen in Appendix 1 (Bahasa Melayu) and Appendix J  
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ABSTRAK 

Kajian ini dilakukan bertujuan mengkaji penggunaan algoritma genetik (GA) 

dalam pemodelan sistem dinamik linear dan tak linear dan membangunkan kaedah 

alternatif bagi pcmilihan struktur model menggunakan GA. Algorithma kuasa dua 

terkecil ortogon (OLS), satu kaedah penurunan kecerunan digunakan sebagai 

bandingan bagi kaedah yang dicadangkan. Pcmilihan struktur model mengunakan 

kaedah algoritma genetik yang diubahsuai (MGA) dicadangkan dalam kajian ini bagi 

mengurangkan masalah konvergens pramatang dalam algoritma genetik mudah 

(SGA). Kesan penggunaan gabungan operator MGA yang berbeza ke atas prestasi 

model yang terbentuk dikaji dan keberkesanan serta kekurangan MGA diu t arakan. 

Kajian simulasi dilakukan untuk membanding SGA, MGA dan OLS. Dengan 

meggunakan bilangan parametcr dinamik yang setara kajian ini mendapati, dalam 

kebanyakan kes, prestasi MGA adalah lebih baik daripada SGA dalam mencari 

penyelesaian yang berpotensi dan lebih berkebolehan daripada OLS dalam 

menentukan bilangan sebutan yang dipilih dan ketcpatan ramalan. Di samping itu, 

penggunaan carian tcmpatan dalam MGA untuk menambah baik algorithma tersebut 

dicadang dan dikaji, dinamai sebagai algoritma mcmetic (MA). Hasil simulasi 

menunjukkan, dalam kebanyakan kes, MA berkeupayaan menghasilkan model yang 

bersesuaian dan parsimoni dan mcmenuhi ujian pengsahihan model di samping 

mcmperolehi beberapa kelebihan dibandingkan dengan kaedah OLS, SGA dan MGA. 

Tambahan pula, kajian kes untuk sistcm berbilang pcmbolehubah menggunakan data 

eksperimental sebenar daripada dua sistem iaitu sistem pengulang-alik turbo dan 

reaktor teraduk berterusan menunjukkan algoritma ini boleh digunakan sebagai 

alternatif untuk mcmperolehi model termudah yang memadai bagi sistcm tersebut. 

  

C23-333
The Malay abstract must be sentence-by-sentence translated from the English abstract. This means that if the English abstract contains ten sentences, the Malay abstract must exactly contain ten sentences.

To obtain the finest translation, please use the "Kamus Kejuruteraan Dewan Bahasa dan Pustaka (DBP)".
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