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Development of CG Teaching Material for Lip Motion by Three-Dimensional
Mathematical Model
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In this research, we applied a three - dimensional mathematical model of lip
movement to CG and automatically generated lip motion CG animation which is a teaching material in
a lip motion learning system for hearing impaired children. Lip motion was recorded and measured as
a continuous shape in time series of lip movement using a 3D scanner and the amount of movement of
measurement points in lip movement was extracted. Furthermore, we extracted commonality of the
movement amounts, and defined the movement in the depth direction as a mathematical model. This
mathematical model is expressed as a relative reference to the facial part which as to be able to
cope with differences in individual face shapes. In addition, we applied the mathematical model to
3DCG and evaluated and verified the automatically generated animation.As a result, the maximum
correctly identified rate improved by up to 62% compared with the mathematical model of the previous
study.
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1frame | 2frame | 3frame | 4frame | Sframe
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(©)
@




4-2:
(1) z2’=z+03* MH
(2) | zZ=2z-02* MW
(3) z’=z+0.4* MH
(4) z'=2z+0.36* MH
(5) 72’=2-03*JH
®)3 3DCG
@ z
Xy 2
3DCG
Autodesk  Maya
3DCG 3
3
3
3: 3
( : A, : B,

MEL

NURBS

0

@ z
my
2:
4334863 72 89602
3184287 6282104
1150576 1007498
MW 4525478 43 87395
ww ) 025424 022963
2
9mm
0.25
0.23
Imm
* 3
©)
3
4-1 4-2
V4
+z
4-1 4-2 m
2 OB MH
O G JH
@ G ®)
3:
(1) N/A z z z z
2) z z z z z
(3) |z z z z z
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