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Speech Rate Related Facial Animation Synthesis and Evaluation

ZHOU Wei, WANG Zeng-fu
( Department of Automation, University of Science & Technology of China, Hefei 230027 )

Abstract A novel speech rate related lip movement model is proposed in this paper. The model is based on the research
results on the viscoelasticity of skin-muscle tissue and the quantitative relationship between lip muscle force and speech
rate. In order to show the validity of the model, we have applied it to our Chinese speech animation system. The
experimental results show that our system can synthesize the individualized speech animation with high naturalness at

different speech rates. Finally, the perceptual evaluation experiment is designed to evaluate the quality and intelligibility of
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the synthesized speech animation.

Keywords speech rate, skin-muscle tissue, speech animation, perception evaluation experiment
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bone and the lip skin tissue
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Tab.1 Evaluation result of lip movement synthesis quality and intelligibility

IR £ BCR A (184

Al B VAL (1543

o WEIRIEE  DMGIE DEE BRIEE WRA R - s W =¥
_— A - »; /T\‘ - Ti- 1 i
Pte e B e HE i PR RAF 4y 19 Xt 19 Xt 19 Xt
NSy 92.9 92.5 87.6 85.6 85.3 88.8 3.30 89.2 87.4 82.5
i 3 90. 2 90.2 86.3 84.8 86. 4 87.6 2.21 87.7 81.2 78.8
M 1 89.8 90.0 87.2 85.5 86.5 88.8 2.06 90. 1 88.9 82.6
A I LIRS Sl 2 A A B A R Bl e T AT
6 & it ) FE A 0 7 B — 2 BF 5T, LA — S e R R Eh I [

AR SCHR T — T B 2 T A [ O R s Bl AR
B AR S T i X WL W AR 1 /EMG IR (E T S
“EMG @/ 5 3 7 % R #EAT 70 M A A5 2 LA i A
J1/WET AR IR A X B K UL P 2H SR R g
Fr P RAT BN FE T A [R5 A s sh B 1, SR 5 P46
BB BT B A UL PR AT A P [ R
B BIRT A [ A R 3 sl Ol
O AT AL o 3205 B A T UG A I S S s SR
BZBBER I AR AR . 5 LLET R TC i
AT BBIRUAR LE 2R 8 a] LU ) B9 )i 3 Sk, I
H T AR

[ 5, S SCHY T 98 T AR i A7 — SE R 15 4] 22 1) 3t
T7 o M TR SRR I L T AR B ST AR S
RGRY, RO B RAE LA DX A RS 5, 5
F R RN 2 B i R 5 0 2 B Y O AN — 2
W r RES = — 2 A R T1 . S ) nl LA 5
B0 245 RN T Bl HEAT AR, RLAE A2 2% 14 I 4% THT G, X
HARA AR R AP NE . 5580, BRIBHE ZAh, 3 i

IRIE S AL . X 2R GE R A ITA S 56 B9 3 — 28 58
F AR R — A8 1T .

2 % 3Lk ( References)

1 Waters K, Levergood T M. DECface: An Automatic Lip-Synchronization
Algorithm for Synthetic Faces [ R ] . DEC Cambridge Research
Laboratory , UK, 1993.

2 Cohen M, Massaro D. Modeling coarticulation in synthetic visual
speech[ A]. In: Thalmann N M, Thalmann D, editors: Models and
Techniques in Computer Animation [ M |, Tpkyo, Japan: Springer-
Verlag, 1993.

3 Bregler C, Covell M, Slaney M. Video Rewrite; driving visual
speech with audio[ A]. In: Proceedings of SIGGRAPH 97[ C], Los
Angeles,CA, USA, 1997 353-360.

4 Kshirsagar S, Magnenat-thalmann N. Lip synchronization using linear

Proceedings of IEEE International

New York, USA, 2000

predictive analysis [ A ] . In:
Conference on Multimedia and Expo[ C],
1077-1080.

5 Song Ming-Li, Chen C, Bu J, et al. 3D realistic talking face co-
driven by text and speech[ A]. In: Proceedings of IEEE International
Conference on Systems, Man and Cybernetics| C], Washington, DC,

USA, 2003, 3. 2175-2186.



57 Ji

5 5 15 VA O 0 K 2 30 2 LT A

1405

Kuehn D P, Moll K L. A cineradiographic study of VC and CV
articulatory velocities[ J]. Journal of Phonetics, 1976, 4. 303-320.
Ostry D J, Munhall K G. Control of rate and duration of speech
movements[ J]. Journal of the Acoustical Society of America, 1985,
77(2) : 640-6438.

De Luca C J. The use of surface electromyography in bio-mechanics
[J]. Journal Application Biomechanics, 1997, 13(2): 135-163.
Wohlert A B, Hammen V L. Lip muscle activity related to speech
rate and loudness [ J]. Journal of Speech, Language, and Hearing
Research, 2000, 43(5): 1229-1239.

Fung Y. Biomechanics: Mechanical Properties of Living Tissues
[M]. New York, USA: Springer Verlag, 1993.

Basmajian J V, De Luca C J. Muscles Alive: Their Functions Revealed
by Electro-myography (5th ed. ) [ M ]. Baltimore, Maryland, USA:
Williams & Wilkins, 1985.

Zhang Y, Prakash E C, Sung E. A new physical model with
multilayer architecture for facial expression animation using dynamic

adaptive mesh[ J]. IEEE Transactions on Visualization and Computer

13

Graphics, 2004, 10(3) ; 339-352.
Zhou Wei,

Wang Zeng-fu. Speech animation based on Chinese
mandarin triphone model[ A ]. In; Proceedings of IEEE International
Conference on Computer and Information Science[ C], Melbourne,
Australia, 2007 ; 924-929.

Waters K. A muscle model for animating three dimensional facial
expression[ J]. Computer and Graphics, 1987, 21(4) ;: 17-24.

Zhou W, Bao Y, Yu J, et al. Improved optical flow method and its
application in the study on FAE[J].
2006, 33(2): 9-11. [ A4k, #iimf, MERE . Saknbnsk X
HAE = B prse s (7], Jor TR, 2006, 33(2): 9-11. ]
Li Z, Tan E C, McLoughlin I, Teo T T. Proposal of standards for

Opto-Electronic Engineering,

intelligibility test of Chinese speech[J]. IEE Proceedings Vision,
Image & Signal Processing, 2000, 147(3) : 254-260.

Wang Zhi-ming, Cai Lian-hong, Ai Hai-zhou. Text-to-visual speech
in Chinese based on data-driven approach[ J]. Journal of Software,

2005, 16(6) :1054-1063.



