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Analysis of Mouth Shape Deformation Rate and its Application to
Automatic Generation of Japanese Utterance Images
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Fig. 1 Four markers to analyze the movement of lips.

Wif§% RGB Z2MH 70 5 HSV 22 H A~

I
(5l (Hue) O 7'V —> &Y T

I
= OFGOFBE I L T il

I
< — AEHLID ) £ X% B
I
GBI 0> B e
I

~— 1 ORI

®T

B2 ~—7nzHitdsiin
Fig. 2 Marker detection flow.
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Fig. 3 Captured mouth image (top left), Extracted and bi-
narized the marker area (top right), The image after
Opening process (bottom left) and The image after
Closing process (bottom right).
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Fig. 4 Sequential value of the Y coordinate of lower lip.
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Fig. 5 Points of the Y coordinate value of lower lip and super-

imposed curve of the cubic equation.
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Table 1 Images of basic mouth shape. The teeth area and

buccal area in the images.
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Fig. 6 Deformation rate for generation of deformed mouth

shape image.
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Table 2 Computer and development environment that were

used for generation of deformed mouth shape images.
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Fig. 7 Generated mouth shape images when closed mouth shape changes into mouth

shape /a/.
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Table 3 Utterance words and their mouth shape sequence code

for the first experiment.

# S aE R BN 2 — F
1| #%vay -ATA-UXU-I
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3 | ERE -AXI-IXA-I

4 | 7REAAT D -AIE-UXE-IUO

5 | ARy MF4 b  -UXO-UUOIA-IUO
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Table 4 Result of mean opinion score of utterance images.
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Fig. 8 Bar chart of the result of mean opinion score.
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Table 5 Utterance words and their mouth shape sequence code

for the second experiment.

# | FEEEEEA DREFI—F
1 | A4 % -U-I-A

2 | HITA -ATA-U

3 | 58 -UIEXA-0

4 | I -AUATA-I

5 | kst -UIEUO-E-I

6 | FHAT TA-IXA-IUO
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Table 6 Categories of the utterance word shown to subjects.

# | R HEEEEA box |

1 | @A AA [iEFFaEe L)
2 | BB H5 A 5

3 | #fUC EiE] SCH

4 | @D J11 s R4

5 | B E fimERT B2 550
6 | sEWTF FHFT WY F 723
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Table 7 Correct answer rates of utterance images.

# A L S
1 FEA)A (RAA ) 60.0% 73.3%
2 BUB (HTA) 80.0% 86.7%
3 EaNelE =) 80.0%  86.7%
4 ) D () 66.7%  80.0%
5 B E (Bkgst) 53.3%  73.0%
6 FEA)F(BHIPT) 6.7%  6.7%
] 57.8% 67.8%
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Fig. 9 Bar chart of the correct answer rates.
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