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Character’s facial expression realization program with emotional state dimensions
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ABSTRACT

In this study, we propose a automatic facial expression generation tool which can generate various facial expressions efficiently for
animation characters expressing various emotion. For this purpose, 9 types of facial expressions were defined by adopting Russell’s
pleasure-displeasure and arousal-sleep coordinate values of internal states. And by rendering specific coordinate values consisted of the two
basic dimensions of emotion(i.e., dimensions of pleasure-displeasure and arousal-sleep) and their combination, the proposed automatic facial
expression generation tool could yield various facial expressions which reflected subtle changes in characters’ emotion. It is expected that the
tool could provide useful method of generating character face with various emotion.
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Fig. 1. A study procedure
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Fig. 2. Russel's structural dimensions of emotion
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Table 2. Examples of facial expressions classified by
the facial muscle's movement
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Table 3. 9 types of facial expressions and AU
definition corresponding to structural dimensions of
Facial expression
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of facial expressions and AU

V. 7HEE 284y

@
i

41 XY EAAS 4H
229 kA 9 AHol 2 59 2o Y
FTEEAE 7IFoR §F EARNTES 47 g5}

At

a7 5 ByAe HE3 Y Yy
Fig. 5. The points of facial dimensions and
input expressions



W GA GE Akl 2AE A B4 22 oY 78

42 EARA 78

BN Z2 002 TS FAA ) met Mgt
E 24 AAHOH preview I 0.2 FAF o AT} FA
AR AA T2l we) npo- S S shE 8D
2 ¢] 0| previewd 22 52+ FHATHIH 6).

:19(‘

Baze TxtNum 12
Main Mouse 58,91
e -10.35,25.65

w
o2 =1 vN

-0.00 0.00, -45.00 0.00
110.00 45,00, -45.00 45.00
Lo, ast. 08t

| |
B
|

O 6 BEMMM T8l suTEy
2 FHMM o
Fig. 6. Construction of Faclal Expression Realization
Program and the example of result

(BB 49BN o0 Yd T P
3z

o] A4 Eoj 7T,

m 2T ool
File Mid_frame Display Resize Help

O o
(3] 0o

2]

(8]

-0.00 0.00.-45.00 0.00
-D.DD 45.00, -45.00 45.00
0.23, 0.57, 0.57

ir: LKF: U NAF S UNvE sy

J% 7. 28 MEE U offA =00 o2 Y ME
Fig. 7. Facial expression selection window and the
mouse drag points to select the facial expressions

8 8 EMMAM =289 A
olA Ezjgo uh2 ciekst 5N 238 o
Fig. 8. Examples of various facial expressions,
realized by mouse drag points

Uz 370 A g B4 £¥ 22 o
S+ A3 dn, 19 99 ol e £ 0] A H
ol Ao

"
)]
)]
S )
)
)

a2 g EMMM T2 3ol REE chefst
INBE(Y clekst BN MM o
Fig. 9. Examples of various facial expressions,
realized by Facial Expression Realization Program

v.d 2

Russell & ¥4 2ol X A A = o2 97}A] AA} ALR

443



o,
Hi
=
o
ol
f
of
>
=)
XL‘
r-{cl
R
2
=
™)

rH
2,

(98]
fol

A Mo 14
gEAGHNE 25
sk 9= Q) =2 FACS 2] AU 2
Ao oA 148 Aztstd A

o
990§ 49 2

o] FxH BA wh’/}t}oh"ii{é of ﬁ‘ﬂﬁi‘:}i
AT A Akt natsle BEMA Z2aW e ] E
Ao Ao A deel ds) AME A7 4 2

PR ESE BERDEP LA L]
S E4 2 e A4 A8 5 AT 1AL AN
) ARy e o2 dssE EANHE A
A7 TR, 1o B e golA A 220
de AYH dueloldel BFd 5P TA 584
S ¥olid 71948 & 92 Aolth.

W5 ALE o] A AFAY A 2T AAH A
G #E od R T 712A T
°2 BHHY (D 2202 AA G G ALE 44
o] glolE 47 EAS A st Hol 7| g Ao,

A28

[ 1] John G. Carlon, Elaine Hatfield.(1991) Psychology of
Emotion.
[ 2] http://face-and-emotion.com/dataface/generalf
homepage.jsp
[3] Paul Ekman (1982). Emotion in the human face,
Second Edition. Cambridge University Press
[ 4 ] Paul Ekman (1999). Basic Emotions. In T.Dalgleish &
M. Power (eds) Handbook of Cognition and Emotion.
New York: John Wiley
[51 B34 (1998). 2 #3te] A2ishy 59, 23
8}, 1(1). 19-24
[ 6] Emmauuel Tanguy, Joanna J..Bryson and Philip j.
Willis (2005). A Dynamic Emotion Representation
Model Within a Facial Animation System. University of Bath
[7] 343, B34 (2000). WA ZE) ALY =7
3 AdZgA B} Al A8 S Q)X 7)8FE] = ER
A 134 A 3%
[ 81 Russell. J. A. (1978), Evidence of convergent validity

444

on the dimensions of affect. Journal of Personality and
Social Psychology

[91 Aol &} (1997, “AAM #H o] 5] £4& T U4
CEEESEEE S ELE L EEE

[10] Paul Ekman, Wallace V. Friesen, and Joseph C. Hager.
(2002). The new Facial Action Coding System (FACS)

[11] Russell, J. A. and J. M. Fernandez-Dols (1997). The
Psychology of Facial Expression. Cambridge
University Press.

[12] Russell, JA (1980). A circumplex model of affect.
Journal of Personality and Social Psychology

[13] 2718, "of o] A AL o EAAH A4, F
ALY =24, 2002

[14] Hae Young Go. 2006. Standardization of Animation
Characters Facial Expressions by Emotional states and
Illustrated Facial Model. MITA 2006

R4

1§ ¥{Ko Haeyoung)

oistE H &t Az Al

L,E/‘iﬁﬂ"” HAEZ 2R AYAT L34
MLk AYH %"J*&S—lﬁ"é A4

ol A Al(Lee Jaesik)

Agoisha 4l gl 8ta st At
v = University of Iowa Ph.D.

i
HBAEok: EH |2 A

Z A =(Kim Jaeho)

Bt A7) 7 AT s

S 3telr) e A ATt
A }\} x% 7] ‘}X]——T——fﬂ-_],}- H]-/\}_

Bty d AR Fetw e

ke
Aok A slol 4 A E AFAA



