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Table 1 Statistics of audio-visual speech recognition databases.

Name Type # Vocabulary # Speaker Notes

GRID [11] Words 51 34 Frontal face

CUAVE [12]  Digits 10 36 Frontal and side face

AVICAR [13] Digits, Sentences — 100 In-car

LRW [10] Words 500 1,000+ vV

LRS [14] Sentences 17,428 Thousands of speakers TV
2 Audio-Visual 7—%tv b NI e —’U—’
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YRR—=ZATHY, HEBHHBEMRZ AR ETH 5. Speech , Output
AVICAR [13] 1%, HIKAZ A T OMGEZEEL TEHD, %w —— | Audio model
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Parallel

.

Lip movement

Visual model

“Hard

loss” and “Soft loss” indicate the cross-entropy using

Fig. 1 Overview of our proposed method.

the correct label and the TS loss using the outputs

from the teacher model, respectively.
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2T, pus(l|2vis) BATBHEG s 12T 25T
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Table 2 Network architecture of the audio model.

Layer index Operation
0 40x 116 x 3 Input
5x7 conv, 96, ReLU,
2x2 max-pool
2 5x7 conv, 256, ReLU,
22 max-pool
57 conv, 512, ReLU
4,096 dense, ReLLU
4,096 dense, ReLU

500 dense, softmax

S O s W

Table 3 Network architecture of the visual model.

Layer index Operation
0 122 x 122 x 29 Input
3x3 conv, 96, ReLU,
3x3 max-pool
2 3x3 conv, 256, ReLU,
3x3 max-pool
3 3x3 conv, 512, ReLU
3x3 conv, 512, ReLU
5 3x3 conv, 512, ReLU,
3%x3 max-pool
6 4,096 dense, ReLU
4,096 dense, ReLU
8 500 dense, softmax

RS HROAT K 2R (F AR 1%, W&
BIZE BRI (VY TV =T 1 V) ITHR, T
48.68% i\ WIREMERE R R U7z, T, HE LEE
BPROHREORHNARE N L 2RT. £z, ¥
BF— &ML L7856, SHOAILIRMT
1% 2.50% DG FEAZDY, HRD AT KBTI
17.31% BE T U2, 2D X512, BEGED R DIHHR
BIFFHEICEARTAR Wz, EMYELEST S
ZEIFEEL W,

Fig. 212 TS #EH2HWE) v TV —=F 4 VI DE
BfERERT. SEETILVEHAWE TS #H8IzkD
FARMEREDS S B Z 2 DI B, T, SR
2V NI =IO PREFUEM@E, VoS )—T1V0
2y M= NHEYNIEBTE DR EEI LN
5. £7z, Cond. 11X TS FHEEA 0.5 DIFIZ 1.14%,
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Table 4 Word recognition accuracy [%] of the

audio-only and visual-only models.

Cond. 1 Cond. 2 Average
Audio-only 94.72 92.35 93.54
Visual-only 49.11 40.61 44.86

& Cond. 1

©O Cond.2

Word recognition accuracy [%]

0 0.5 0.6 0.7 0.8 0.9

Weight of the TS learning loss

1.0

Fig. 2 Word recognition accuracy [%)] of lip reading
using the TS learning.
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