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Abstract: Asynchrony of speech and lip motion is a key issue of multi-model fusion Audio-Visual Speech
Recognition (AVSR). In this paper, a Multi-Stream Asynchrony Dynamic Bayesian Network (MS-ADBN) model is
introduced, which looses the asynchrony of audio and visual streams to the word level, and both in audio stream
and in visual stream, word-phone topology structure is used. However, Multi-stream Multi-states Asynchrony DBN
(MM-ADBN) model is an augmentation of Multi-Stream DBN (MS-ADBN) model, is proposed for large
vocabulary AVSR, which adopts word-phone-state topology structure in both audio stream and visual stream. In
essential, MS-ADBN model is a word model, and while MM-ADBN model is a phone model whose recognition
basic units are phones. The experiments are done on small vocabulary and large vocabulary audio-visual database,
the results show that: for large vocabulary audio-visual database, comparing with MS-ADBN model and MSHMM,

in clean speech environment, the improvements of 35.91 and 9.97% are obtained for MM-ADBN model respectively,

which show the asynchrony description is important for AVSR systems.

Key words: Speech recognition; Dynamic Bayesian Network (DBN); Audio-visual; Multi-stream asynchrony
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0dB 5dB 10dB 15dB 20dB 30dB Clean 0-30dB

WP-DBN (audio only) 42.94 66.10 71.75 77.97 81.36 96.61 97.74 72.79

HMM (audio only) 30.21 41.0 62.67 74.62 85.67 98.04 98.79 65.36

WPS-DBN (audio only) 19.6 28.7 46.41 64.71 81.7 96.08 97.04 56.2
WP-DBN (video only) 66.67 66.67 66.67 66.67 66.67 66.67 66.67 66.67

HMM (video only) 64.2 64.2 64.2 64.2 64.2 64.2 64.2 64.20
WPS-DBN (video only) 66.06 66.06 66.06 66.06 66.06 66.06 66.06 66.06
MSHMM (audio and visual feature) 44.63 55.31 69.23 77.89 86.92 94.36 95.72 71.39
MS-ADBN (audio and visual feature) 53.94 70.61 86.06 89.39 93.03 95.76 97.27 81.46
MM-ADBN (audio and visual feature) 33.64 43.03 60.61 73.03 81.52 89.39 94.55 63.54
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WPS-DBN (audio only) 2.51 5.13 9.11 16.47 29.24 50.48 62.77
WP-DBN (video only) 6.56 6.56 6.56 6.56 6.56 6.56 6.56
HMM (video only) 10.86 10.86 10.86 10.86 10.86 10.86 10.86
WPS-DBN (video only) 16.11 16.11 16.11 16.11 16.11 16.11 16.11
MSHMM (audio and visual feature) 11.69 18.38 25.89 36.99 44.15 52.15 55.37
MS-ADBN (audio and visual feature) 11.32 12.79 13.18 15.64 17.89 24.10 29.43
MM-ADBN (audio and visual feature) 16.21 21.16 32.72 40.24 49.38 55.98 65.34
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