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A Detection Method of the Beginning Mouth Shape
from Japanese Utterance Images
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Abstract: Some studies for lip-reading using information technology have been pursued. It is known as
“machine lip-reading”. Lip-reading skill holders can discern what a speaker utters. Because, they pay atten-
tion to distinctive mouth shapes that are formed during the utterance. Therefore we proposed an expression
method of the distinctive mouth shapes that were able to be processed on computers. We also proposed
a detection method of the mouth shapes, it was called “End Mouth Shape”, from speaking images. In
this paper, we propose a detection method of mouth shapes called “Beginning Mouth Shape” (BeMS) from
speaking images. To detect the distinctive mouth shapes from speaking images, we adopt template matching.
The images of distinctive mouth shape are used as template images. When the BeMS is formed during an
utterance, waveforms of the similarity show unique form. We utilize this characteristic to detect the BeMS.

Keywords: machine lip-reading, mouth shape detection, supporting hearing-impaired persons, image pro-
cessing
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Fig. 1 The convex waveform which is formed when the

Beginning Mouth Shape is formed.
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Fig. 2 Configuration of the experiments.
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Fig. 3 Template images.
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Table 1 The values of constant.

TH D N Np
0.02  0.06 3 4

= 2 BEPREDZOIFHG L 72 B0 #iFH
Table 2 The ranges of constant for deciding the thresholds.

BME O RAE WY
TH 0.01 0.05 0.01

D 0.05 0.10 0.01
Np 2 5 1
Np 2 5 1
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Table 3 Test words and its MSSC to detect the BeMS.

# | HEE HOEEFRI—F
1| 7% -AIA
2| =7 -IUA
3| U~ -UXA
4| H3 -AXI
5| A4 -AXU
6| 7+ -AIE
T 7R -UXE
8| TV -AUO
9 | 1% -IX0

® 4 HMOEOH
Table 4 The number of detection of the BeMS.

Hik B Ak Rp TORBNE
7
=y
A
73
H 2
7
7 A
7
1%

EiS

ot
ot

© 00 N O Ut s W N

S|t w oot ot s ot
Blot w kol s

S

o~
o~

FENDPE ) PR BGEL 7.
ENENOHFEII T A2 WO R E, & 412
Y. FE AL, 5RO THAEEZIEL (HILTE L
%k & SFMEZ R L, “Bek Rp COBMRBIET O 5 412
3, Rp AR KOIERIEE LT L7-RIEE/RLT
Wb, INLOFERD?S, TR EEAT 4.7 |, &K Rp
ELTHIIB L2 PIEAT 4.4 L 7 0, Hiny e RS
RIGAHZEINTE, Bl LT, EUET—-YD ST 7T
2B 4\ RT. M43, EBREGE3 O <y = BEETLC
OB T — & T, #c 7L — 2% 5%, ezl
EEIRT., F7o, 77 7HIBANOREE, FEE,HED
H L 7= IR HAR & R e o X)) 2783, 4 @
7570, KA (o) TR OREETH Y,
ZOBRDHIIHMN & 2 5. % 1 IR (K 4 O%H]
(1) i) CRWITEOMEIEZ <, F2 WM (F%
FI(2) Bif) © X oW ka2, MIEE B L
7o B2 WEMIET, M X 2MibT 5 72012 A T
L7zt (5) 25 (9) 0K EEER 5 \IRT. 4B, £5

1475



RS 2R

Vol.53 No.4 1472-1479 (Apr. 2012)

F 5 FEEBHGE U~ ORIIEHIIEEIR N S 7l
Table 5 The computed values to detect the BeMS of the test word “UMA”.

[na, Ny [ne; 1] [np, mc]
m | ng ny mne ng | Y |AR| ny—ng | D JAR| ng—mne | ne—np Rp
I |37 38 39 40 0.039 1 0.054 1 1 —
U |33 34 36 38 0.030 1 0.073 2 2 —
X | 33 36 39 41 0.208 3 0.168 2 3 0.856

F 6 FEERHEE 7 OWIEMBIREICREL S 7ol
Table 6 The computed values to detect the BeMS of the test word “ASE”.

[na, Ny [ne; mal [np, mc]
m | ng ny ne ng | YJAR| np—ne | D |AR| ng—ne | nc—mnyp Rp
I 31 33 35 36 0.094 2 0.098 1 2 0.772
U | 35 37 — 0.122 2 — — — —
X |32 33 35 36 0.026 1 0.029 1 2 —

Similarity (R)

€]

10 40 50 60
Frame Number
4 FEBRHEE o= OFWET -8 7T 7
Fig. 4 Waveforms of the similarity about the test word

“UMA”.
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Frame Number
5 SEERHGE T v OFPET -5 7T 7
Fig. 5 Waveforms of the similarity about the test word “ASE”.
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Table 7 Test words and its MSSC to detect the BeMS and the

EMS.

# HGE BN 2 — F

1 VR AVAND) -ATA-UXU-I

2 | JITFY -AUA-UIA-I

3| MERm -AXIXA-I

4| TEAAV B -AIE-UXE-IUO
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12, Mo THOEERI L-EE%RT. .8 L, HFE
WL > THRIERIZESDENH L H00, E&RFEHE LT
75.6% DB E S Lz IO EROBORITIE, W
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= 8 MIE L IO
Table 8 Detection rates of the BeMS and the EMS.

# HEH [V SIRE: O W7 St S W77 i S R
1 VAN 68.6% 100.0% 56.0% 13.3%
2 [ JITFD 85.7% 50.0% 100.0% 0.0%
3| MREE 100.0% 100.0% 100.0% 0.0%
4 | TEARXAV b 68.9% 53.3% 76.7% 6.7%
5| ARy I A b 55.0% 33.3% 64.3% 0.0%
1y 75.6% 65.3% 79.4% 4.0%
1.0 1.0
0.8 0.8
& 0.6 & 0.6
z P
g E
£ E
©v 0.4 “ 0.4
0.2 ~ 0.2
0.0 : : : : 0.0 : : : :
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Frame Number Frame Number
6 FEERHGE SRESR oBBET -5 757 X 7 EEBRHGE «TEAAY N OFEMETF—-5 257
Fig. 6 Waveforms of the similarity about the test word Fig. 7 Waveforms of the similarity about the test word
“KAMISHIBAI”. “ASESUMENTO”.
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SEEEW, U L A6 AN S EE DS 2 B3 E L
z&wFAﬁﬁELt._ni 0> FA LI Tl S R

£ 9 MHEOEY - -HEFOIE
Table 9 The BaMS of low detection rate.
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WIEDH B Z LD o7z, 3.2 HiOFEBETHREROKE Ry bTA NTRRED M) OERORA T THh -7z
Motz %, &9 POLOREIER 2 — FICT# L2 LR MO EBY, UL HIOBOIRIERLR 2258 STk
T, TORERDPS, UL TIZOWTHHEMEL 25 En B, UDHIEDREHIZHEEIC 72 E2oNnb (K7D
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e

Similarity (R)
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Frame Number
8 FEEHEL T oFMET -5 777
Fig. 8 Waveforms of the similarity about the test word
“KAWAKUDARI”.
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