A NOVEL STRING GRAMMAR FUZZY
CLUSTERING

ATCHARIN KLOMSAE

DOCTOR OF PHILOSOPHY
IN COMPUTER ENGINEERING

GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
MAY 2017



A NOVEL STRING GRAMMAR FUZZY CLUSTERING

ATCHARIN KLOMSAE

DOCTOR OF PHILOSOPHY
IN COMPUTER ENGINEERING

GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
MAY 2017



A NOVEL STRING GRAMMAR FUZZY CLUSTERING

ATCHARIN KLOMSAE

A THESIS SUBMITTED TO CHIANG MAI UNIVERSITY IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY
IN COMPUTER ENGINEERING

GRADUATE SCHOOL, CHIANG MAI UNIVERSITY
MAY 2017



A NOVEL STRING GRAMMAR FUZZY CLUSTERING
ATCHARIN KLOMSAE

THIS THESIS HAS BEEN APPROVED TO BE A PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY
IN COMPUTER ENGINEERING

Examination Committee: Advisor Commaittee:

/,y/’/%/ .. f/x (. L_ ..Chairman .. % . Ao A 4 7 ...... ........ Advisor

{(ﬁrof. Dr. Hichem Frigui) (Assoc. Prof. Dr. Sansanee Auephanwiriyakul)

/
.. éUW‘" ...... %7/ ........ Member

(Assoc. Prof. Dr. Sansanee Auephanwiriyakul) (Assoc. Prof. Dr. Nipon Theera-Umpon)

Co-advisor

Member  ......... /Y "‘”‘(' .. ‘)m ?Ju .......... Co-advisor
(Assoc. Prof. Dr. Nipon Theera-Umpon)  (Asst. Prof. Dr. Karn Patanukhom)

.......... Iy ’!".’?(....?}.q?'f.‘..........Member
(Asst. Prof. Dr. Karn Patanukhom)

......................... Member

(Dr. Patiwet Wuttisarnwattana)

17 May 2017
Copyright © by Chiang Mai University



ACKNOWLEDGEMENT

I would like to express my deep thankfulness and gratitude to my thesis advisor,
Assoc. Prof. Dr. Sansanee Auephanwiriyakul at Chiang Mai University, for her moral
support, advice, excellent guidance, valuable suggestions and encouragement throughout
this study. Additionally, and I would also like to thank Assoc. Prof. Dr. Nipon Theera-

Umpon for inspiration and guidance.

This thesis would not be possible without the help of so many people. I would like
to take this opportunity to express my deep appreciation to all those who help and
encourage me. | would also like to thank my co-advisors and examination committee for

all their advice, inspiration, guidance, and patience.

I am truly grateful to Prof. Dr. Hichem Frigui and his team at MRIL Lab (University
of Louisville), Louisville, Kentucky, USA for all their advice, guidance, patience and |
would also like to thank Anju Panicker for her advice and providing me the CPR video

dataset.

My thank is extended to the Computational Intelligent Research Laboratory,
Faculty of Engineering, Chiang Mai University for kindly providing me with the
computer system and place which made this study possible. I also wish to thank my

friends in the Computational Intelligent Research Lab.

The most importance I would like to thank The Royal Golden Jubilee Ph.D.
Program (RGJ) for the financial support for this project.

Also, I have a good support from my family, who always stands behind me with
great patience, love and inspiration. I am so grateful to have my parents’ constant support
and motivation. Many words of thanks are not enough to express my deep gratitude to

them.

Atcharin Klomsae





