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Modeling and Editing of Peking Opera Facial Makeup Expressions
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Abstract In this paper we propose a vector-based hierarchical model for facial makeup’ s expressions in Peking opera.
First we analyze the drawing process of facial makeup in the traditional Peking opera, the shape features of patterns as well
as the classification of patterns, and then build a vector pattern bank based on the hierarchical structure of patterns.
According to the standards of facial action coding system (FACS), we decompose facial makeup into 40 key action units.
During the synthesis process of the facial makeup, users only need to select patterns one by one from the pattern bank to
compose needed facial makeup. By using free form deformation ( FFD) technique, each expression of action units is

obtained. In addition, users may have further control over facial expressions through editing tools provided in the system.
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Fig.1 A facial makeup of Peking opera
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Fig.2  Unnatural deformation of patterns due to

bitmap based deformation technique
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Fig.3 System framework
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Fig.4 Patterns represented by Bezier curve and

subdivided points
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Fig.5 Some patterns in the pattern bank
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Fig.7 A comparison of the results before and after FFD
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Fig.8 Action units bank
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Fig.9 A comparison of two patterns in one action
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Fig. 11  Facial makeup’s expressions created by the system

i
{ gﬁﬁ%ﬁ

Y/ %\5

Bl 10 i 1% 2% 1% 4 45 S THD
Fig. 10 The user interface of expression control
AT T 2R G0 VAR B T P 4 8145 2 0 A SR i 3
YE/ FED AR JE 3k 4T ZmAT 2 o 20 FFD 42 JE 2R
J& UK Bl A R SORE AR T AR B P A B AR TR A5 2R
) A5 B — A~ A5 B R, 7 B s AR R
JUA A N A S R 2SN A s R AR JE R ARA
JB NRCAME A TR AEWE A . B 1T R A SCR
g BRI R, b BT AL B & 11 (a) —

A

A
&'

\

(©




5 6

B e A UG 5 R S e R 963

(d) 2350 2 1E 8 e 2% AR RS A R IR S, B
TR R 2 G R X Y e I R T T A
[ IS EBE o T 78 SR s AT A8 SR v I 3 ok
TE LA SCHS I T 28 4 DGR AIE I 1% T8 4 0 58 %
P L1585 3 R X0 I 14 O AN [ e JBE A 26 R 3 1, ™ 3
T VAR A R R oy EE R AT 1L (a) —(d)
Xt IV 4 i 5 7T 23 He 439 0,30 %,60%, 100 %,

5 & i

ASCEE T —A> S HLA B A R B AL s
R NG M T7 4k o %7k ) B W, R S L
IR [0 ] P R 0, BN TR B P BA Ll i
N G 1 T T 4 e ol R Bl AT B 2% 0 58 L 4R
Yo P SURG Je 45 e DA S0RE T v 36k B 75 1 £
B 3G T A AT M 1 2% A TR B SR A S 8, Rl
o 30 5 ol 217 1) e R G O B R o RS T R T 07 T
FR 0 2 B8 2R G0, 1% 07 0 AT LA BEOR IR SORE AR HE
MAZ AR AR B SRS . BRILAR
Gl e A R 22 R R B G 1 R, B TR IR
SRS AR IR, A HESE ARG R A 3 b ol T
A LESORE R F 22, MELLHT FED B JEHE XS B AT T AT
TSz AR, A B RE TR £ T R Y TARBEXT I R &L
PEAT B

2 % 3Lk ( References)

[ 1] Zhao Menglin. Chinese Facial Make-ups in Peking Opera[ M ].
Beijing: Zhaohua Press, 2003. [ #&X &4k, A [ RIS % [ M].
JEmT . WIAE AL, 2003. ]

[ 2] CrazyTalk 5[ EB/OL]. http://www. reallusion. com/crazytalk/ ,
2009-05-16,/2009-05-16.

[3]

[6]

[7]

[8]

(9]

[10]

[11]

[13]

[14]

Zeallsoft Fun Morph [ EB/OL]. http://www. funmorph. com/
fun-morph. html, 2009-05-16,/2009-05-16.

Abrosoft FantaMorph[ EB/OL]. http://www. fantamorph. com/
overview. htm, 2009-05-16,/2009-05-16.

Ekman P, Friesen W V, Hager J C. The Facial Action Coding
System (2nd edn) [ M]. London, UK: Weidenfeld & Nicolson,
2002.
Parke F I. Computer generated animation of faces [ C ]//
Proceedings of ACM National Conference on Computer Graphics,
Boston, MA, USA: ACM Press1972 . 451-457.

Ekman P. Emotion in the Human Face[ M ]. Cambridge, UK.
Cambridge University Press, 1982.

Waters K. A Muscle model for animating three-dimensional facial
expression [ C ]//Proceedings of ACM Conference SIGGRAPH’
87, New York, ACM Press, 1987: 17-24.

Terzopoulo D, Waters K. Physically-based facial modelling,
analysis, and animation [ J]. The Journal of Visualization and
Computer Animation, 1990, 1(2): 73-80.

Fabian D F, Philip S, Koen E, et al. Automatic in-betweening
in computer assisted animation by exploiting 2. 5D modelling
techniques [ C ]//Proceedings of Computer Animation 2001,
Seoul, Korea: IEEE Press, 2001 192-200.

Fabian D F, Frank V R. Multi-level performance-driven stylised
facial animation [ C ]//Proceedings of Computer Animation and
Social Agents 2005, Hong Kong, China: IEEE Press, 2005 73-
78.

Cai Feilong, Yu Jinhui, Peng Ren. Analysis and synthesis of
peking opera facial make-ups[ J]. Journal of Computer-Aided
Design & Computer Graphic, 2009, 21(8) . 1092-1097. [ 35 &
Je, Tar, 2B, RSG5 5], AU Bt
HEIE 224k, 2009, 21(8) : 1092-1097. ]

Farin G, Hansford D. The Essentials of CAGD[ M ]. Natick,
Massachusetts, USA:; A K Peters, Ltd. ISBN 1-56881-123-3.
2000.

Sederberg T W, Parry S R. Free-form deformation of solid
geometric models [ J]. ACM SIGGRAPH Computer Graphics,
1986, 20(4) : 151-160.



