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Recognition Method of Utterance Words for Machine Lip-reading
Based on Mouth Shape
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Fig. 1 Generation process of the Mouth Shapes Sequence Code

from a Japanese kana.
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Fig. 2 Similarity of the Basic Mouth Shape for each frame.
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Fig. 3 Sum of motion distance for each frame.
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Fig. 4 Division into large motion frames (gray regions) and

small motion frames.

ool \ Q N ]
T ==
-/ /
= AN—
14
—, J
06} -
g —
05t 7L
—0
—X
0'40 10 20 30 40 50 60 70
VAN 353

5 FEARTUEIZEHIH
Fig. 5 The regions in which the Basic Mouth Shapes are

formed.
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Fig. 6 Images of the Basic Mouth Shape.
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Fig. 7 Mouth image which was captured by the camera.
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Fig. 8 Similarity of each Basic Mouth Shape to the utterance
data #2 Aomori.
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Fig. 9 Optical flow of utterance image.
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Table 1 Recognition results to the utterance images of the administrative division of

Japan.
# | BENE | OBEFa—F KEAIT EHEE R (EGL) | wEEHEE
1| dbifg -0-U-A-IUO
2 | % -A-0X0-1
3| &F -IUAIE
4 | E¥ XI-A-I
5 | FkH -A-I-A BE
6 | IAXAIA 1l (4.005) Rl (0.711)
7| fRE -U-IXA
8 | KKk -IXAIA-I
9 | Wik U0-1I
10 | #5 -U-X-A
11 | %% TA-I-AXA K (3.281) Kk (0.751)
12 | ¥ -IXA HI, FR
13 | ®nt uouo LUHR R
14 | #hFE0 -ATA-AUA
15 | #i8 -I-AIA K3 (2.109) T2 (0.897)
16 | &Il UOIAXA
17 | Al -I-AUA
18 | &I -U-I &5
19 | 1% IAXAIA-I #F (3.081) #HF (0.903)
20 | K IAUO HH OEEE
21 | IfE -I-U i I
22 | i -1-U-0-A el (2.227) &l (0.904)
23 | EH -A-T H, %E
24 | =i XI-E
25 | @A -I-A HF T, TE
BriE, A, ER
26 | B Uouo BT &l (0.937)
27 | KB -0IA-A Gl
28 | L U0-0 B, HUER
29 | &R IAIA g
30 | IR UA-ATAXA 1L (4.660) fEZ (0.809)
31 | B U0-U-0-1
32 | BiR -IXAIE
33 | Wil -0-ATAXA
34 | K& -IU0-IXA
35 | b TAXA-U-I Kk (3.525) Ik (0.857)
36 | fl& U0-U-IXA A (3.4410) IR (0.767)
37 | &I -A-AUA &1l (3.548) 1l (0.837)
38 | BIE -E-IXE
39 | ®A -0-1 AR, Kor, Uik
40 | FEhE -U-0-A
41 | A IA-A Ik (2.019) T2 (0.964)
42 | Elg TAIA-I
43 | AEAR -UXAX0UO
44 | Ko -0-I-A TR
45 | =g XI-ATA-I I,
46 | HE -A-0-IXA
47 | R -0-I-AUA
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Table 2 Feature parameters which were extracted from the regions of the Basic Mouth

Shape of the utterance data #2.

FEARIMEEHEM ¢ | 7V —28 | mA; mlr mU; mE; mO; | mX;
1 0 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
2 27 | 0.879 | 0.477 | 0.567 | 0.659 | 0.556 | 0.511
3 0 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
4 18 | 0.668 | 0.274 | 0.852 | 0.490 | 0.926 | 0.560
5 8 | 0.000 | 0.551 | 0.770 | 0.000 | 0.000 | 0.819
6 30 | 0.668 | 0.351 | 0.881 | 0.566 | 0.937 | 0.632
7 0 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
8 73 | 0.397 | 0.630 | 0.329 | 0.555 | 0.232 | 0.416
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Fig. 11 Setting the region in which the Basic Mouth Shapes
were formed to the similarity.
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Fig. 12 Setting the region in which the Basic Mouth Shapes
were formed to the utterance data #22 Shizuoka.
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Fig. 13 Setting the region in which the Basic Mouth Shapes

were formed to the utterance data #11 Saitama.
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