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Face Recognition using Emotional Face Images and Fuzzy Fisherface

I % F ™M 1 Z, K K. Paliwal
(Hyun Joo Koh, Myung Geun Chun, and K. K. Paliwal)

Abstract : In this paper, we deal with a face recognition method for the emotional face images. Since the face recognition is
one of the most natural and straightforward biometric methods, there have been various research works. However, most of them
are focused on the expressionless face images and have had a very difficult problem if we consider the facial expression. In
real situations, however, it is required to consider the emotional face images. Here, three basic human emotions such as
happiness, sadness, and anger are investigated for the face recognition. And, this situation requires a robust face recognition
algorithm then we use a fuzzy Fisher's Linear Discriminant (FLD) algorithm with the wavelet transform. The fuzzy Fisherface is
a statistical method that maximizes the ratio of between-scatter matrix and within-scatter matrix and also handles the fuzzy class
information. The experimental results obtained for the CBNU face databases reveal that the approach presented in this paper
yields better recognition performance in comparison with the results obtained by other recognition methods.
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Fig. 1. Face Recognition for the different environment.
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Fig. 2. A separated image by four band applying wavelet transform.
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Fig. 3. Face Recognition using the fuzzy-Fishherface method.
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Fig. 4. Samples of face image with neutral emotion.
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(a) Samples of face image with happiness emotion.

(b) Samples of face image with sadness emotion.

(c) Samples of face image with anger emotion

I8 6. HAFIYFLZ AR S B L 7R dELR
Fig. 6. Samples of emotional face image for test image.
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FurzyFisherface

different emotion.

A3 AR, €5, #3d)ol e ¥EdNE 459
’2]’-—3 AREE wol] disle] AlkE HA] fisherface W
7 gojEde HEE v A5 vudct ook &
& dAe ditrgog dIUY AlI2ESE FEHE HS T
2 A PEshe A BT dEINE St
’é‘és}—l— Qo) AA| Tk FhelA A" A|LHFS

ZFoe Ao E gkt 942EAE AL e 9
& AESEof oz ole) 2 AL AAS NS, 19
62 HFPFeE ARE ke RS 7 deEdds
Holx §lth

I9 78 FRAS d2FYE TEGYLE AEIID,
o] e dERHES AFY IR ALHE wio g2
A4 AE Holx itk ZHHo] e =L % A,

£F A, g 2 "}%3}9& w, fol&el HEE A
%?S}gia' e} AgakA] gts Wel A4S HEEAUT
APA A U Ay, FEPN GEFGNE AFFYe=E

L

lﬂl

15, No. 1, January 2009 97

AH2Ee wroh AdHo® XxF QXAH5E Holn
= AL ol Ao e gFFS FEAYT IF
4 B Ao wg Wyt EXgen Z-}Xé o]
3 dFEY YA tElee AAHE =
wZolct. olol, 2AYHFG 23 7-}7301 e =8
AE AQsly IurzEQ IFINE dF9] HFH T
aAg AR} A FAANINEA THF GFTBEA A

EAvt &8 darl ok

ojuf, ojEAL AEWE Wiyt I1FA ¥ A Bt
oF 3-4% Y AFNE d& F ANeH, HA fisherface
o]g-3k H“?j—f’— PCA®), FLDET HI 10% 4= Axt
AL 2= =3 A mE Ay A
;=2 s 71:}7%1?—-: 7FA 3 A° o 7 Az A As
< Byon 7|8 e /AT Qe W P & A &
AHe dRom, € A el AHSE HA fisherfaceSt
dolEdle HEPS | /P 22 dFE BEYE ¢ F

mlm i

I3 g& ERAHE FEH wE <4 ZARE v
Aoz 19 gt dEddes T dFINE, A
ZQao g 7 Aol Qe EFFYS ALt A
BHE &3] 93 PCA-E- o) 83lHNe AL L=
ARE ®olm Yt} =F ¥ gy 1Y 89 YT
Ao w EAUEE °*71 $3h FLDE o]&3 A% 22
4 sl FAoE Bolx gt iAo E 1 8oy 1Y
8(a) FYS dAHeE ERYEE FEIE WHoE
A fisherfaceE ©|-8]F A% A& QUxdhs ZHE Kol
I Y ALE 7|FEol ol AHEET = WHE
T A UEPES AES B3 HUTE & YUTh

DA, R 2% HIAEQIDIA
(3} PCS method

AZ: IAOIOIX], LEE : HAEOIDX
(b] FID method

AZ QAN 22% : HIAEQIOIX]
[c] Fuzzy Fisherface method

T3 8. Al e dE ol i A2 vla

Fig. 8. Comparison of results for face recognition method.



98

Iv. gg

A7 e mel ohobg @A 0] e o
FGG0] EEU4 Azl A8 RE M3l 2o
AE = 5T A5d BHY § e 2" A
Gt o] 2Rl FEAH dEdNe 5EYYE AL
3L A5 dstde o] Qe FEAT d294
3 0l Ade dEYY F V1% 2HE veillEe 429
A, £F A4E Jehdle 4294, 3 43¢ JEyg
PZFEE AR Aol e 9%l uisky
ZBRA% A 2dlg FHE3Y] 3] dolEH HEg AME-St
o FAE A ERE Bt HA fisherfaceE 01831
ERNEE FE =8, deody wge HLsie
e} HL31a] odghs wie] AF HmE olEd WEs
283198 uo U 9+ s FUstdY &=, 4
& B3 AT ERFUE 32 W HA fisherface7} 7]
£9] PCA, FLD Bt} 248 458 BYE& & 3k

bt oo

i |

(1] dF, 4P, A8, JA44, A%, dHL, &
3 2 25719 ©WE g5 AA Ay Az"e 4
5 B ARAEE=ER], AZEHY 9 §&, vol.
34, no. 4, pp. 377-388, 2007.

21 AT, AAUA Biometic) FE, IFHEFALE
4, 2004.

[3] H I Go, Y. T. Kim, and M. G. Chun, “A Multimodal
Emotion Recognition Using the Facial Image and Speech
Signal,” International Journal of Fuzzy Logic and
Intelligent Systems, vol. 5, no. 1, March 2005.

[41 M. Tuk and A. Pentland, “Eigenfaces for recognition,”
Journal of Cogpitive Neuroscience, vol. 3, no. 1, pp.
71-86, 1991. N

[51 X Y. ling, D. Zhang, and Y. Y. Tang, “An Improved
LDA Approach,” [EEE Trans on Systems, Man and

nHFE

1999 2¢ gLt A A& 5T}
(82D, 20028 29 FEoEEA)A
SZSAFIAD, 20073 28 FH
o8t A o) A &-E- 88D, 2008
3 1¥9~3A Faculty of Engineering
and Information Technology, Griffith
University, Post-doc, #4l#-°} Biometrics, Computer vision,
AsA|2H

Prof. Kuldip K. Pal iwal

Professor of Faculty of Engineering and
Information Technology, Griffith Univer-
sity, Brisbane.

HOl- 22 - AlAESS =2X M 15 &, W 1 & 2009. 1

Cybernetics, vol. 34, no. 5, pp. 1942-1951, Oct. 2004.

{6] M, Yeasin, B, Bullot, and R. Sharma, “Recognition of
facial expressions and measurement of levels of interest
from video” Multimedia, IEEE Tramsactions on, vol. 8,
Issue 3, pp. 500-508, June 2006.

[71 Guodong Guo and C. R. Dyer, “Learning from examples
in the small sample case : face expression recognition”
Systems, Man and Cybernetics, vol. 35, issue 3, pp.
477488, June 2005.

[8] Z. Zhang, M. Lyons, M. Schuster, and S. Akamatsu,
“Comparison between geometry based and Gabor-wave-
lets-based facial expression recognition using multi-layer
perceptron,”  Third IEEE International Conference on
Automatic Face and Gesture Recognition, pp. 454-459,
1998.

9] =9, A, “HIAFET 7 22 felE
3 Aeu AFFANI=EA, ARY AE, pp.
16-22, 2007.

[10. Z8F, ojulF, vg, AYE, “dolEdl HESE o]
£ S84 B F2 2 9 ) WA
A 2888 =EA, vol. 14, no. 2, pp. 150-155,
2004.

{11} K. C. Kwak, W. Pedrycz, H. J. Go, and M. G. Chun,
“Fuzzy Aggregation Method Using Fisherface and
Wavelet Decomposition for Face Recognition,” Jowrnal
of Advanced computatinal Intelligence and Intelligent
Informatics, vol. 8, no. 4, 2004.

[12] #24, n8F, A, wx 2EE5E e
Fisherface WH-& o] 4% 4392, IIHEHS3,
AR R=EA], vol. 31, no. 6, pp. 784-791, 2004.

[13] 283, ojtiF AP «d=ZEAHY AL &%
#AAAA) FIARAEE], HRIANE=EA, vol. 31,
no. 6, pp. 799-807, June 2004.

Y2

1987 Kioistal AAREEF(EAR,
19899 =l )ed 2] 9wz}
FEIHFEHAD, 19939 FF3387)
9 A7) 9 ARFEIFEAD,
1993 ~1996'd Ad71AF AFFA 7L
AddT4, 200009 ~2001%d  University
of Alberta ‘1%, 19963 ~8A FHUstw A7|AA H
FHIE md, TAEoL ¢ Biometrics, 24, A4

Eal S




