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Emotional Recognition System Using Eigenfaces
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Abstract

Emotions recognition is a topic on which little research has been done to date. This paper proposes a new method
that can recognize the human’s emotion from facial image by using eigenspace. To do so, first, we get the face
image by using the skin color from the original color image acquired by CCD color camera. Second, we get the
vector image which is projected the obtained face image into eigenspace. And then, we propose the method for finding
out each person’s identification and emotion from the weight of vector image. Finally, we show the practical
application possibility of the proposed method through the experiment.
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Table 3. Recognition rate for emotional identification

¥ =% Eigenface® o] &3 Q3] 2hdz} A4 LHE AFgh 1|AVa 2iAve 3l Are 4l Ake 5lake 6lake 7|k 8] &
A= g EE ASstATE & =EAA Hekd A&
92 A2 8 GHANS A S FE QA TRAAA oy W) W) W6 | W6 | WG| K| ) B gy e
zolde =1 Auelglon] Mz el sk Ak (991004 (B0/100) | 80/1001 | (94/1003{{99/100) | (96100) (50/100) | (99/100)
A2 AAo) SH FE AN EAFE T IFS S | 6 | 9% | G0 | 0% | % | 8% | TG | 0% | o
nd ¢ e FE ndste J4gnFEe olye 4 =1 (997100 (90/100) (99100 | (96/100) | (85/100) | 85/100) 70/100) | (90/100 | *°7°
dAAY 2 FAYE THE FA% B8, B =204 Al N
4 A % AU SuFe GG o] G ofn]  |gg| W) | A | | 16| B B e 7
AWHAE 2O JANES wolthe AL A9 Az o & (88/100) | (65/100) | (851001 | (90/100) | (90/100) | (76/100) | (65/100) | (96/100)
Rem, =3 d= B A4 Wol 54N JHE swop| 9% | SB% | % | 0% | 0% | TG | 6% | K% | oo
AZ 7|20 Fohs 7B E-e maEdohd B oA Aee] | T ©0/100)]65/100)| (65100 941001 (98100 771001 (60/100) | 6v10m| © 70
2 A ol &% 0}:@‘_}: upskol] A ola|x]|&E A 3
03 E}?}%Aeﬂt?ﬂfi o Et__i;ﬂ o ;g ;’5 @L]O]LE» }(j;} oy | 06 | 66 | TG | B | GG | A% | B% | B | oo

=l A cHe w T . = [(62/100) | (6571003 (7571001 | (85/100) | (99/100) | (90/100}| (851000 | (&0/100 | **>7°
A48 2345 vehd E 12004 & F AXol, Altd g

9Ee #8329l vl
Aol T AANE 2 7
AE A7 QA go| 27 89%, 89%, 82%, 83%, 80%= ¢
g n

e}

Fo o2 3

o i D o [11 S. Morisima and H. Harashima, “Emotion Space
1 E‘E’_L‘ Az g% A4 E . for Analysis and Synthesis of Facial Expression”,
Table . Recognition rate for face detection IEEE Int. Workshop on Robot and Human

GEAA| o o o o R Communication, pp. 188-193, 1993.
LA B % 45 0 45 0 [2] L.C. De Silva, T. Miyasato, and R. Nakatsu,
) @ 0 10% 30% 88% 299 14% "Facial .Err,llotlo.n Recognition Using Multimodal
=71 AT (1071000 | (30/100) | (88/100) | (20/100) | (14/100) Information”, in Proc. IEEE Int. Conf. on
Information, pp. 397-401, 1997.
w7 9 1 12% 40% 9% 20% 15% [3] M. Shigeo and H. Hiroshi, "Emotion Space for
(12/100) | (40/100) | (95/100) | (20/100) | (15/100) Analysis and Synthesis of Facial Expression”,
o) wag g| 10% | 55% | 95% | 64% | 13% IEEE Int. Workshop on Robot and Human
= (10/100) | (55/100) | (95/100) | (64/100) | (13/100) Communication, 1993.
-y 10% 015 = 189 [4] R. Brunelli and T. Poggio, "Face Recognition :
w7 oA 3| 20 ° ° ° > Features vs Templates”, IEEE Trans. on Pattern
(15/100) | (40/100) | (34/100) | (48/100) | (18/100) Analysis and Machine Intelligence, Vol. 15, 1993.
9] w4 18% 20% 90% 399 17% (5] L. Sirovich and M. Kirby, "Low-dimensional
o (18/100) { (20/100) { (90/100) | (39/100) | (17/100) Procedure for the Characterization of Human

Faces”, Journal of the Opt. Soc. Am. A, Vol. 4,
pp. 519-524, 1987.

[6) M. Turk and A. Pentland, "Face recognition Using
Eigenface.” Proc. of the IEEE conference on

E 2. M Age ois Q4 E
Table 2. Recognition rate for face identification

AV 1| AR 2\ AT 3IALE 4| AL S| AR 6 4FE TIAYE 8] F4 Computer Vision, pp. 586-591, 1991
uty) 0o | 709 | 2% | %% | 97% | 90% | f0% | 93% £795% [7] M. BlChsel and A. Pentland, “I,{uman Face
A 0 {(80/100)}(70/100)](92/100) 9671003 (97/100)|(90/100)(80/ 100 93/100)| 7 Recognition and the Face Image Set’'s Topology”,
CVGIP: Image Understanding, Vol. 59, pp.

27 | &% | 61% | 0% | 9% | B% | 0% | 0% | KM%

0, —

oA 1 {(88/100)](62/100){(94/1000{(98/100)|(99/100](92/100){(82/100)|(96/100) Bo.63% 254-261, 1994,

[8] A. Pentland, B. Moghaddam and T. Starner,
5';]7]2 853% 62%) 9?1;1;30) 98% | 99% (92/2;1‘;0)( % 9?% RRERY "View-Based and Modular Eigenspaces for Face
¢ (100 @/100)¢ (/100997100 8/100)(36/100) Recognition”, Proc. of IEEE Conf. on Computer
w7l | 8% | 6% | B% | 9% | B% | 9% | 0% | %% — Vision and Pattern Recognition, 1994.
oAl 3 ((87/100)|(65/100)}(93/100){(99/100}98/100)| €93/100)| (80/100) |(96/100)| ©°
i 6 | 64% | 91% | B% | B% | 8% | 6% | 8% 8163%

A 4 [(79/100)((64/100)|(91/100)|(95/100){(95/100)}(89/100)| (76/100) | (83/100)

220



b PN |

#F o Z(Young-Hoon Joo)
1982 : QAo A7 gen £9
1984 : AAM vkl Hr)Eskat €49
19954 : Buishel H713E &Y (FE)
1986~1995d 8¢ : A4 ARHF)
714 Ag st T4
(A |74
1998 149 ~19994Y 29: w|= University
of Huston A7) ¥ ZA¥FH
F38t3} (Post-doctor)
2001~ A - heHH 788 Ao EA|A-HRE3] HYHd
2003 ~ Al AoARE S| 2~ F 88 Feoly
2000 ~ @A gk AR 2 AF A 2083 HYHYH

1995 9%~ WA : BAk) BT AARRIAY Pus

BYR}: A mH, fA4 GuYZ, ABAl), A5
tAg AdA. o] 2R Al2E.

Phone : 063-469-4706

Fax : 063-469-4706

E-mail : yhjoo@kunsan.ac.kr

0| - #(Sang-Yoon Lee)

2001 : AR Al ASFE £Y

2001~ @ A dig HdAAGE
8k} EA(FEAD

ol

BAR}: AFY WAN 28, BHFY,

Az Ao]. ’

Phone
Fax
E-mail : cie93@netian.com

. 063-469-4706
: 063-469-4706

Eigenface® 0| &3t ol7te| ZHA ¢l AlAH

2 5 (Kwee-Bo Sim)

1984y - =} eln M zlgeba Zaka}

1986 : 5 gk AxFEI FEAAL

1990 : The University of Tokyo AX}&

st} Fohaka}
2003~ A : = A 2
3 B3

20013 ~2002 : the-A 7183 Ao DA 2]
223 J9399Y 2 ggolr}

200013 ~ & A : Ao ApE A 2 F-8)3] o)A}

1913 ~E A 2YUste A7 T agp

A5 A 29 8

BARC : ATAY, AHAY, AFZEALH, 7257
U AZE AFE, ASRAAAY, 2R,
shstedlol, AFAGA 5

Phone : +82-2-820-5319

Fax 1 +82-2-817-0553

E-mail : kbsim@cau.ac.kr

221



