New Technigues in Human Face Analysis & From Localizations to Emotions

Contents

PREFACE

LIST OF FIGURES

LIST OF TABLES

CHAPTER 1: INTRODUCTION

1.1 HUMAN FACE RECOGNITION

1.2 HUMAN FACE LOCALIZATION

1.3 FACIAL FEATURE LOCALIZATION

1.4 HUMAN FACE EMOTIONS

CHAPTER 2: HUMAN FACE LOCALIZATIONS
2.1 INTRODUCTION

2.2 HUMAN FACE LOCALIZATION FROM
INTENSITY IMAGES

2.3 HUMAN FACE LOCALIZATION FROM
COLOR IMAGES

2.4 EXPERIMENTAL RESULTS

2.4.1 Experiments using intensity images
2.4.2 Experiments using color images

2.5 CONCLUSIONS

xi

xvi

11

11

15

18
26

28

vii



New Techniques in Human Face Analysis & From Localizations to Emotions

CHAPTER 3: FACIAL FEATURE LOCALIZATION
3.1 INTRODUCTION

3.2 ALGORITHMS OF LIN, FUKUI AND CHOW
FOR FACIAL FEATURE LOCALIZATION

3.3 INTENSITY INFORMATION-BASED
FACIAL FEATURES LOCALIZATION

3.4 EXTRACTION OF VALLEYS IN HUMAN
FACE REGION

3.5 LOCALIZATION OF FACIAL FEATURE
CANDIDATES

3.6 SELECTION OF FACIAL FEATURES
3.6.1 Cost of facial feature candidates
3.6.2 Costs for pairs of iris candidates
3.7 EXPERIMENTAL RESULTS
3.7.1 Experiments using the database of University of Bern
3.7.2 Experiments using the AR database

3.7.3 Experiments to compare the performances of
the candidate localization procedures

3.7.4 Experiments to compare the performances
of the face localization algorithms

3.7.5 Application to mouth localization

31

32

34

39

40

41

41

e

46

46

54

58

60

60

viii



New Techniques in Human Face Analysis @?) From Localizations to Emotions

3.8 CONCLUSIONS 64
CHAPTER 4: HUMAN FACE RECOGNITION
4.1 INTRODUCTION 67

4.2 IRIS LOCALIZATION-BASED HUMAN FACE RECOGNITION 68

4.2.1 Modeling stage 68
4.2.2 Human face recognition stage 70
4.3 EXPERIMENTAL RESULTS 73
4.4 CONCLUSIONS 74

CHAPTER 5: HUMAN FACE EMOTIONS RECOGNITION AND
APPLICATIONS

5.1 INTRODUCTION 79
5.2 HUMAN EMOTION RECOGNITION BY VISION 81

5.3 HUMAN EMOTION DETECTION BY BIOMEDICAL SENSORS 89

5.3.1 Electroencephalogram 89
5.3.2 Electromyography 92
5.4 APPLICATIONS 92

CHAPTER 6: GENETIC ALGORITHM AND FITNESS
FUNCTION-BASED HUMAN FACE EMOTIONS RECOGNITION

6.1 INTRODUCTION 95

ix



New Techniques in Human Face Analysis &8 From Localizations to Emotions

6.2 HUMAN FACE IMAGE PROCESSING 95
6.3 FEATURE EXTRACTION 100
6.3.1 Projection Profile 100
6.3.2 Moments 101
6.3.3 Contour Profile 102

6.4 GENETIC ALGORITHM-BASED HUMAN FACE EMOTION

RECOGNITION 104

6.4.1 Algorithm 106

6.4.2 Fitness Function 106

6.4.3 Experimental Results and Discussion ’107
6.5 CONCLUSIONS 107
CHAPTER 7: CONCLUSIONS 111
REFERENCES 115
INDEX




