FACE EXPRESSION RECOGNITON FOR HUMAN

BEHAVIOUR ANALYSIS

A dissertation submitted in the partial fulfillment for the award of Degree of
Master of Technology
In

SOFTWARE TECHNOLOGY
Submitted by

MAYANK SINGHAL (2K11/SWT/13)

COMPUTER ENGINEERING DEPARTMENT

DELHI TECHNOLOGICAL UNIVERSITY

BAWANA ROAD, DELHI

July 2014



CERTIFICATE

Date:

This is to certify that the Major Project entitled “FACE EXPRESSION RECOGNITON FOR

HUMAN BEHAVIUOR ANALYSIS” submitted by MAYANK SINGHAI, Roll Number:

2K11/SWT/13; in partial fulfillment of the requirement for the award of degree Master of
Technology in Software Technology to Delhi Technological University, Bawana Road Delhi; is a
record of the candidate’s own work carried out by him under my supervision. The matter embodied

in this thesis is original and has not been submitted for the award of any other Degree.

Dr. Rajeev Kapoor

HOD, Electronics Engineering Dept.
Delhi Technological University
Bawana road, Delhi - 110042



ACKNOWLEDGEMENT

July 2014

I would like to take this opportunity to thank my project guide Dr. RAJEEV KAPOOR for his
invaluable and consistent guidance throughout this work. |1 would like to thank him for giving me
the opportunity to undertake this topic. 1 am very appreciative of his generosity with his time,
advice, data, and references, to name a few of his contributions. It is his wonderful association that
enabled me to achieve the objectives of this work. | humbly extend my grateful appreciation to my
Parents & friends whose moral support made this study possible.

Lastly, | would like to thank all the people directly and indirectly involved in successfully

completion of this project

MAYANK SINGHAL
2K11/SWT/13
Master of Technology (Software Technology)

Delhi Technological University



TABLE OF CONTENT

CertIICALC. ...ttt e I
AcCKNOwledgement. ... .. ..o e ii
Table 0f CONENt. ......uiiet e e e e e e v
LSt Of FigUIS. ..ottt e %
I 013 (01 L8 o1 10 s 1
1.1 AIM OF TRESIS. ..o, 2
1.2 Related WorK......ooviei i, 3
2. Research Background.............cooiiiiiiiii e 5
2.1 GabOr FAlter. . .ouenee e 5
2.1.1 Gabor Feature EXtraction............c.o.eevuenineeriniinanineanannnns 6
2.1.2 Gabor Feature Representation...............oeieriieineenennannnns 8
2.1.3 Local Gabor Filter BanK..............ccoooiiiiiiiiiiiiieee 9
2.2 PCA (Principal Component AnalysiS).........ccoovveiiiiiiiiiiiiiiiin.n 10
2.3 SURF .. 12
2.3.1 Interest Point Detector. .......o.vvvivririii i, 13
2.3.2 Local Descriptor Projection............ccoevviiiiiiiiiiiiiiiiinann, 14
3. RESEARCH METHODOLOGY .....cuiiiiiiiiee ittt se et nrne e 17
3.1 IMage ProCesSINg. . ..ottt e e e 17
3.2 Feature EXtraction..........ouviiiiiiiiiiii i e e 18
3.3 Feature CIUSIETINgG. . .oveiii et e e e e eeaa, 21
3.3.1 The proposed PCA-based SURF desCriptor..........cccccevvvevveineennnnne, 21
3.4 The Classification Stage..........oviuiiiiiii i e 25
B L 31
4.1 Person Independent Template Matching....................oooviiiniinnn. 32
4.2 Person Dependent Template Matching................cccooiiiiiiiiiiiiinn, 33
5. Conclusion and Future Work............coooiiiiiiiiii e 36
References



List of Figure

1.Fig. L. Facial model. ... ..o, 6
2. Fig. 2. Ex: of facial expression images after from JAFFE database.................. 6
3. Fig. 3. The real part of the Gabor filters with frequencies ............ccccccvevieiiiviieenne. 6

4. Fig. 4. The magnitudes of the Gabor feature representation of the first face image

T T OSSP SPSORRRSPSO 7
5. Fig 5. Local Binary Pattern............ooiiiiiiiii e e e 14
6. Fig 6. Example of LBP facial Image.................cooiiiiiiiiii i, 15
7. Figd.1 Basic Module of Face Expression Recognition System ..................... 17
8. Fig 4.2.2 Feature Extraction using Gabor..............coooviiiiiiiiiiiiiiiane.. 18

9. Figure 4.2.3 Sshows 12 Gabor basis response images in three scale and four
(0] 4 1<] 01 =14 0] o T TS UT PR PR UPT TR 19

10. Fig 4.2.4 (a) The original captured face from Cohn-Kanade database. (b) The
Gabor20 magnitude responses of the captured face in ..........ccceevveeevec e, 20

11. Fig 3.3.1 The complete flowchart of the proposed face recognition scheme......21
12. Fig 3.3.2 Flow Chart for Feature VVector Projection...........ccoccevevevviieesivesinennenn, 23

13. Fig 3.3.3 Flow Chart for CIUSter.........ccvvvvieiie a0 24

Y
14. Fig 3.3.4 Face images of different clustering sub-regions. (a) The feature points

are divided by the horizontal line. (b) The feature points are clustered to three equal



parts. (c) The feature points are clustered and centered on left eye, right eye, and the

CeNter OF MOULN. ..o 24

15. Fig 3.4.1 Flow Chart for similarity Computation ............ccccevvivveiieiieennnenn, 27
16. Fig 3.4.2 Computation of similarities in ith sub-region ............................ 28
17. Fig 4.1 Some Sample Images from JAFFE Dataset...................ccoeovnen, 31

18. Fig4.3 ROC Cures of Different Texture of different Expression a) Original image

b) Image after PreproCesSINING. ... ..o.viini ittt e, 35

Vi



ABSTRACT

In the field of Pattern recognition and computer vision detection of human facial
expression is an emerging and active research area. Face detection, facial expression
detection and feature classification are key factors for Facial Expression Recognition
system. In real world exists problem surveillance cameras yielding low resolution
data for recognition and to yield a robust and stable performance we proceeded our
research area using LBP (Linear Binary Pattern) as a classifier for feature being
extracted. Pre-processing of face feature is done using Gabor wavelet for texture
extraction and overcome a standard problem of variation due to pose, lightning and
feature. Accurate Partitioning an image into differently textured regions is what is
known as Texture Segmentation and requires measurement in both spatial and its

frequency domain for which Gabor filters are well recognized.

For our experimental result we have used JAFEE frontal Image Dataset which
comprises of various moods of Japanese woman depicting various moods like
Happy, Sad, Angry, Surprised etc. Our Objective is to extract feature vector for
eyes, Lips & nose from face using SURF and other feature using conventional PCA
technique which is used to extract low dimensional and discriminating feature
vector from textured filter bank obtained from Gabor mechanism. Using the
combination of above two feature vector set when used with LBP as a classifier to
distinguish between various human moods vyields better improved result as

compared to conventional approach being used.
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