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Automatic acquisition of optimized acoustic model unit for automatic speech
recognition using deep learning
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In this research, we aimed to acquire acoustic model units automaticallﬁ
using the latest deep learning technology in order to improve the performance of Japanese speec
recognition. This research is divided into two sub-themes: "(1) automatic acquisition of model units
by clustering using deep learning,” and "(2) disambiguation of phone-phoneme mapping by using
groups of multilingual phone models™. In the sub-theme (1), in DNN-HMM acoustic model, recognition
accuracy could be improved by state clustering, which cannot be obtained by conventional
context-dependent phonetic clustering. In the sub-theme (2), it was found that in multilingual
(code-switching) speech recognition, the speech recognition accuracy is improved by performing
acoustic modeling that absorbs differences in speakers and languages rather than the phonetic model
unit for each language.
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| act : activation function

Acoustic Feature FC : Fully Connected Layer

[
L2
| CNN | (kernel : 3x3, stride : 1x1, filter : 64, act : relu)
L2
| CNN | (kernel : 3x3, stride : 1x1, filter : 64, act : relu)
k2
| CNN | (kernel : 3x3, stride : 1x1, filter : 128, act : relu)
Y
| CNN | (kernel : 3x3, stride : 1x1, filter : 128, act : relu)
Y
l Max Pooling | (pool : 2x2, stride : 2x2)
] J,
| BiILSTM | unit : 1024 GRL
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[ BILSTM ] unit : 1024 !
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| BiLSTM | unit : 1024 l
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| FC | unit: 512, act : tanh l
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