ACKNOWLEDGEMENT

| would like to express my sincere gratitude to Assoc. Prof. Dr. Keerati
Chayakulkheeree, my thesis advisor, for his invaluable support, insightful suidance, and
continuous encouragement throughout every stage of this research. His expertise and
thoughtful advice have been essential to the completion of this thesis.

My sincere thanks also go to the thesis committee members: Asst. Prof. Dr. Chai
Chompoo-Inwai, Prof. Dr. Thanatchai Kulworawanichpong, and Asst. Prof. Dr. Tosaphol
Ratniyomchai, for their valuable time, comments, and suggestions that helped improve
the quality and depth of this work.

| am also grateful to the faculty and staff of the School of Electrical Engineering,
Suranaree University of Technology, for their academic support and for providing a
learning environment that has helped me grow both personally and professionally.

| would like to extend my appreciation to Suranaree University of Technology
for awarding me the Distinguished Graduate Scholarship, which provided essential
financial support throughout my master’s studies. This scholarship allowed me to
focus entirely on my research and academic development.

Special thanks to my friends and fellow graduate students, whose support and
companionship made this journey more enjoyable and less stressful. Their
encouragement during the challenging moments has meant a lot to me.

Last but certainly not least, | am deeply thankful to my family for their
unconditional  love, understanding, and constant support. Without their

encouragement and belief in me, this achievement would not have been possible.

Thanarat Phimtakhob



