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Abstract

Although the technology for emotion recognition is important one which was demanded in various fields, it still
remains as the unsolved problems. Especially, there is growing demand for emotion recognition technology based on
facial image. The facial image based emotion recognition system is complex system comprised of various
technologies. Therefore, various techniques such that facial image analysis, feature vector eXtraction, pattern
recognition technique, and etc, are needed in order to develop this system. In this paper, we propose new emotion
recognition system based on previously studied facial image analysis technique. The proposed system recognizes the
emotion by using the fuzzy classifier. The facial image database is built up and the performance of the proposed
systemn is verified by using built database.
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Table 1. feature vector in eye region
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Table 2. Feature vector in mouth-region
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Fig. 5. Feature vector in mouth region

(@ (b) {c) () le) (M

a2 6. 9 R 9ER

Fig. 6. Template for mouth

E3 Hx 99 54 9H
Table 3 feature vector in auxiliary region

£4 Ay s 7]

Shape_wrinkleseye o7t =5 Ho 1x1

Shape_wrinklecheekl, B 2z mop ox1
Shape_wrinklecheek?2 o

Shape_wrinkleseye

a3 7. Bz Oéoﬂ Ex wlg

Fig. 7. Feature vector in auxxhary region

F2® 54 9HE 2 94 A7l Aikle] d= A
7 e #AE At dasit 2 Ayese Fad
9F 99 T M gHR FE0] b w72 ol D&
ojgste] RE HA dH e Avtst doh HEY MBS
3 vlare Ao e AR Haw 7] wEel & 4
FAME e 22 HEE B3 FAEES ST

193



HX| 2 XA 2SS

=

=&X] 2005, Vol. 15, No. 2

Sim ilarity = Iewt'dllzl + Iehet'gbll + Iemliol + le pixell

o]7]1A, 1€ yiamnl = glZglo) ypE o] @3} |eheightl = M
2 Zo] 931 leyuwl B 712 AR H) 22 2L el

SR g4 5 ok et E 49 ¥ 55 £ =29

N ASE 9F A% RS e
B4 7 99 95A AR B @&
Table 4. Feature information in eye region
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Table 5. Feature information in mouth region

HE5 | ZFR] | AMEZe] |7tEAE b | 34 F
(a) 1.7926 0.3663 0.4032 201237
(b) 1.8350 0.3445 0.3568 20.1059
(c) 1.5527 0.4950 0.6186 18.8859
(d} 1.8165 0.5424 0.6341 205100
(d) 1.7637 0.3442 0.3892 15.9762
(f) 2.1465 0.4117 0.3722 28.0465
42. HX| 2770 714 24T oA A~

W) YA - A2 BAE A 015
2 ot e YEY. ol e 2
317) %z‘s}], B =EdAE 7] o|2F o83 A A4 A
288& AAs7] Y8 1A ER71E Adwch #HA £/
A P e P P
=3

Ry If 1 is My and .. and %m is My,

Then y{x)=azx,+ ...+ apx,+b;

A7) A, X, e 48 Wejolm
A ok, M, My 2215

=[x ... Wi =

7 wom %

bie AE% SeplEE vehit 4% 35E 4 @9 2
o bRAGt A% T MG R HX BRI 2F 3&4
& thest 2ol Atk

diojele) 3 s g2 3]%— e
2t E9A grow ,SE_EQE}

AT. &2

FPoz vepd 4 sk
Y(x)=HT(A x+B) (7

¥
)
I
1o

ol 7] A,

194

k(%) any @ im b
H=|h{x) =la; @iml, B=|5;
h L x) Ay ... I;l

Aord 44 942 0% A EFR7E o] 19740
F7b B wj 2w GUg Ao mea olF
717 94 @) 71Ee] ol ALgHE £7 dneE
27] w3
A B R 4% B8 $5AL olgw

Agstel B4 EF/1E FHRG A9 A

wsmo] AHEET}F LT we] BHE e 2

Olnj&‘._ﬂ—{t)oﬁ_i
T g
_v;

_R
5
7
E
=gl WHE
B52g ol8d B4 WHE 27FY AERE BF B4
g7 B ol BRI dEe] 5 Helr L2
45g& 7K 718 54 & 5 dde FHE o
A g8 F-54 & ol&3 HA iRV 542 1R &A%
g 4 48K Tty 54 FREOE o] A &
T U AR A% 3 AL O e AE WA
e V9 ;8 = EAE A" +£ I
(x—c) VIV x—c)=0,Vx ®

2 @& BEAE Vi 9 o F = A7 A8 aF
oA F=HFHAG [2]. B =T (2] o Agds Ay 1+
olgete] Z7Fe 24+ E FAHACE

2R A58 AXEY olE o|&ste] HARHe

AIARE 5 @
7] o] EE%}\-,_
5 s s} ag

stk dleld x7} el e o, WA
Yeeh s A4 BRo)E 0e 54

J

A (9)e TE AF)= A 9 B E 3
ATl FPHA & =RdAME (119 Hg 1§ o] &3
of ARy BvEE BAsE Y, = 7244 dds

2 Z} 23S el s igojth durd o g g WMo
A HHst ke Ao, J2Fos HE &9
2o e gk Y,9] zpolz} 7hA 2k Aol Al 7
Hoz Mesn

5 Algl o A3 nE
ANHE A2 HAEg Hrker] Y8 9 20T oA
109 AW AF AAFoz FAHE yolEwo)|As TE3}
itk HA7}ol A}%a A4 & 57bolm 54 WE F&4&
¥ &35 EA e E vlg o HA BFIE ol&st 4

o =3
AUEE Y5 Wtk M AF 99 FEE 99
A A @EsE §7 gk

FHE 4=
ARRE Ak PEe] 2R A&SE Jebdd
A9 A8 debdEE A (1009 2ok
=[0.8210 —0.5389 1.001617 (10)
THE A Ay HEE o]Lalo] o*ov a4z el
T 84S FE87 Hsﬂ 7 fE 2ol ARgHT
o] Bg& 2]l M Algd 23} E%lo}t}



T

£} 4 2 ° 2 a4 e 8

aal 8. WA Ay e R A T
Fig. 8 Membership function of first rule in fuzzy
filter

- 1= 2 E) A
275 25F

color

1

Ed

28 s
08
X4
06
05
0.4
03
02
01

o . .
-8 6 -4 2 0 2 4 6 8

a8 9. A A dEY - A arE &7
Fig. 9. Membership function of second rule in fuzzy color
filter

T

8 5 4 2 0 2 s s 8

% 10, A=A A3 dE o] Al HA] ] 2R A5
Fig. 10. Membership function of third rule in

filter
M AT vy ol Tyt videw 5 W
B & 718 HE] A Ao HYE
el +d¥ 1 & Sl
5 B E AEE Rl sk F 150 e A Gl ol
3 1179 WElE o] gatel x| %i'n“rllf} 449k A% ¥
A BH i) 5 74X 1970e] Eg
o} 174} <l L EE A a%gs
ob 73 she steich $49 W) 25
714 wpgho Q14 sz igle] MY
ok el g 91y s tide f1g) 113 gk Ak =
LS 97 dge] FolAR W, ANe AF G 1A
P R RSt o]ik o) g8 B3
Hpdow WA #ii7)% B9 A

UE HA2 0|BE UH

o

o Al

ol 4] Al2Ag

=

i

>

Moo b o

| 2l 1 132
1% ALgel ¢
% A% vehat,

B 4 oo ol
e S
2 oft 42 o

g,

I

o

Ol
K
o
o
E
i
A
ﬂ,y)]y N

W7

I 11,
Fig.11. Emotion recognition program

A ela =g 1w

a2 12, 5#] A PEE de 3 oo
Fig. 12. Fuzzy color filter applied facial image

-4 PR
ks -

. J- Y

| o [z U, - S

<[~e~-. -

_ A V‘«GJ\\

O 13 A4E dA Y

Fig.13. Facial image analysis

= ksl H2] A e S

7

A

7

dF 74

195



HX| ¥ XsSA|A-EE =&X 2005, Vol. 15, No. 2

HEH o 150 7He] F/del disted Add =
AHEE AEe FYstAth ® 62 ¥ 23%E dehdt 2
e AHEd 54 ¥E FE80] 6867% o ©Y, &9

E 6 74 A4 A9 A
Table 6. Experiment result on emotion recognition
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