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ABSTRACT

Face recognition has been recognized as one of the most promising biometric systems.
One challenge in facial recognition is recognition of facial expressions. The problem of
facial expression arises due to the activity of changing the shape of the face. Surface
change creates high-dimensional data during feature extraction work. There are many
algorithms proposed for recognition of facial expressions, including SIFT algorithms
that are considered superior in performing feature extraction. However, SIFT has also
been reported to be capable of generating high dimensional data, this affects the
performance of the SIFT algorithm especially when the presence of False-Positive
feature points is present with such high-dimensional data. The issue mentioned requires
a new action to resolve it. This study aimed to develop a new algorithm in the form of
hybrids when the scaling technique in SIFT was integrated with another technique. This
hybridization forms a new technique called modified SIFT scale space. In this study,
the original SIFT scaling technique, the Gaussian filter, was integrated with the
proposed Saviztky Golay filter. The purpose of this integration is because it is hoped
that the Savitzky Golay filter can act as a high-preservation data generated by SIFT.
Two databases have been used for examine the image recognition. The databases are
CASIA 3D Face V1 and the Bosphorus database. Four different facial expressions were
selected from each database; neutral, smile, sad, and surprise. Three tests were used on
the original SIFT algorithm and modified SIFT. The first test is to evaluate the accuracy
of the built-in vector feature. The results showed that modified SIFT yielded more
consistent results than the original SIFT. The second test assesses the feasibility of
repeatability based on the value of feature vectors. The existence of consistency towards
results by modified SIFT indicates that the use of Savitzky Golay as a Gaussian
coupling technique in scale space can have an impact by preserving the quality data.
The third test on facial expression recognition process showed that the modified SIFT
give more stable result than the results of the SIFT algorithm when the tests are
performed on two different databases.

v



ACKNOWLEDGEMENT

Firstly, I wish to thank God for giving me the opportunity to embark on my PhD and
for completing this long and challenging journey successfully. My gratitude and thanks
go to my supervisor Assoc Prof Dr. Rosmawati binti Nordin and Profesor Dr. Mazani
bin Manaf.

My appreciation goes to my colleagues and friends for helping me with this project.

Finally, this thesis is dedicated to the loving memory of my very dear late father and
mother for the vision and determination to educate me. Also many thanks to my dear
wife and children. This piece of victory is dedicated to all of you.



TABLE OF CONTENTS

Page

CONFIRMATION BY PANEL OF EXAMINERS ii
AUTHOR’S DECLARATION iii
ABSTRACT iv
ACKNOWLEDGEMENT v
TABLE OF CONTENTS vi
LIST OF TABLES ix
LIST OF FIGURES X
LIST OF SYMBOLS xiii
LIST OF ABBREVIATIONS xiv
CHAPTER ONE INTRODUCTION 1
1.1  Research Background 1
1.2 Background of the Research 2
1.3 Problem Statement 4
1.4 Objectives 5
1.5  Research Scope 6
1.6 Significance of Study 6
1.7  Contribution of the Research 7
1.8  Thesis Organization 8
CHAPTER TWO LITERATURE REVIEW 10
2.1  Facial Recognition Background 10
2.2 Facial Expression Recognition 12

2.2.1 Stages in Facial Expression Recognition 13

2.2.2 Problem with Facial Expression Recognition 14
2.3  Registration 15

2.3.1 The Registration Process 17

2.3.2 Algorithm in Facial Expression Registration 20

2.4 SIFT Background 21

vi



