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A Facial Expression Synthesis System by using Muscle Model
and Decision of Muscle Parameters

Hiroshi Shimoda?! Dazhao Yang!? Hirotake Ishii*! and Hidekazu Yoshikawa*!

Abstract

— A prototype system of facial expression synthesis has been developed by using facial

muscle modeling method. The system can synthesize dynamic process of expressing facial expressions
and display it as computer graphics. When synthesizing facial expressions by muscle modeling method,
the parameters such as the muscle contraction rates and time variations should be decided beforehand.
In this study, these parameters were decided by two subject experiments. The first experiment was
conducted to decide muscle contraction rate, and the second one was to decide time variations of the
muscle contractions. By using these parameters, it was confirmed that the prototype system could
dynamically synthesize facial expressions and display them in real time.
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Table 2 Conversion from emotions to combi-
nations of basic expressions in three
regions on the face.
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Fig.1 Arrangement of muscle models on 3D
facial polygon model

2)

r:cos[(l—%)‘%](PeVleP")
{r:cos(d_'"s '%)(PEPnP?"PSPm)

TF—Ts

T, kREGRIGERTH Y, UTOL B0 Th5,
A

k=l (3)

A

Pr

k Vv luﬁmx/w&ﬁle D&M H
PR p = =
PEREDR N\ 7 ; i
Pm yd d ; EEE
. N
ul AT
Ps APViV:D 8 &

BEEHHEOAE
rEBHEEOLRE

2 BEHET NV
Fig.2 Linear muscle model.
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Fig.3 Sphincter muscle model.
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Fig.6 Muscle contraction rates for expression
“Surprise”.
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Table 3 Muscle contraction rates for basic six expressions.
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Fig.7 Variation patterns of muscle contrac-
tion.
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from “Neutral” to “Happiness” expres-
sion.
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Table 4 Appearance time from “Neutral” to
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Fig.9 Synthesis of basic six expressions.

iEe ELA

BY L

TE LB

FOEDYEBILL  [ob. pona WML HERY LS
BIBURLC, FE  ROLETT TRERLLSL,
tITHS, 3P4 Kl
DEORE EToH Lok,
MY ESISEL,

B 10 FA5E B
Fig.10 An example of facial expression syn-
thesis.

Fio, BHEGRY AT LAOMABRE LT, B %
MEOA BloWELZGREFIZ LY ERL, TCH
P CEEZ AR LIplO—% Fig. 10127, Z0HF)
T, EEORNEETAET D2 OICE LUREIZ63HT
HY, FOMCTRIOFRNSEE DD, Elo, BHDOH
FEAE, BEATEACHAELRBS, EREAROR
BEBZLTHLHW, TOBMERNWZEZ A, LITD
X o AN EE B,

e ETHmEAMNST,

o T[ELIENMFIL LWL,

o VR ORI, MEROEFBAENRTIE, B
& pnolz bbb, BFEOEFEAEE D
®HHZLT, TOEENLBEMEbDoTE T,

o 14MNCEEMAS 7THEIGEL LT, BhLY,

o MBHOBIN/<., AODBNTWAREINLT,
RERIZRE Uiz,

2B, b0, FEEREBROEEG LIV L
TRV, EFIZIEE O HIBROEERS U TV
BADLITARENTNWAZ L 2R LTz, £z, SGID
027 —7 AF—2a U EAVWTEREEREITIBED Y
L—hb—hME257 L—4 / BLULETHY, +21ED
WRENER L LTHRARTETNSD

72

5. £ & &

AR TIE, BREERANT 720747405
72— ADHAF ¥ RN E LT, EOHRETT M
ST, ERFORHIRRE CGOBIE L LTEKT S
HEER AT LEREL, HBREERICL Y RERY
REDFRAER DUHESR & BB LS — R IRET D51k
FRELR,

FEOHAWET MI, IRFTER Y T ET IV EITE
B E N7 1I8EDOMEFHET V. THOENFHET VL
VHOERET VN LIBRINE, RIEERBTHE
i, SFET M VRO #EL, R T T
FNDOTEROENMEFHE LERT D, EbIT, BRGRE
EoFHRRELERTIEEDIC 2 00WBREEREIT-
Teo BHIOERTIE, EARGERFEEL LIROHAD
IUHER LB OREGAE ZRD T, KOERTIE, REE
HIBRE 3 B VM ETE 2RO RER IR D2 b/ 8 &2 — 2 3R
Wi, TLT, ERTROEHANRT A —FEZHNTE
&G LBl 2R, AR CRIE Lo RG &M R
TEARYTNEA LTERBRRELERTED T & 2R
LT,

SHOFEE LT, (1) & 0 BB CmAF 03
EERFRFEL LTERHATIFEORT. (2) BB HBRO
fih& 2 & 2 HEORR,. 2ENFTONDG, ZLT,
EBIZREEANET 720 T4 TA R T 2= ADE
HoOwio, A& arBa—# L ORERFIZOVNT
TFFE 2D TV E T2,

A 33

AWFFRIL, BARHERLS | SERL O 4R AR B R
WrgeHEdEE 2 (JSPS-RFTFI7100102) d—Ef & L TRT
LizZ &M LBSHOBEEET S,

&% X
[1] Rosalind W. Picard: Affective Computing, The
MIT Press (1997).
THZE, BEiLE, )80, BgEmgr o0l 7y
A DEFRBE AT LORYE, b a—~v A L F T x—
R EELFECEE, Vol.1, No.2, pp.25-32 (1999).
Frederic I. Parke: Techniques for facial anima-
tion, New Trends in Animation and Visualization,
pp.229-241 (1991).
Ekman and Friesen 3%, TEFRM: #1545
&% (1987).
K. Waters: A Muscle Model for Animating Three-
dimensional Facial Expression, Computer Graph-
ics, SIGGRAPH’87, Vol.2, No.4, pp.17-24 (1987).
[6] AREIEFR: REAEDOK, KRR (1989).

HrAm, fk





