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DNN-based acoustic modeling for speech recognition of native and foreign speakers
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Abstract

This paper proposes a new method to train Deep Neural Network (DNN)-based acoustic models for speech recognition of
native and foreign speakers. The proposed method consists of determining multi-set state clusters with various acoustic
properties, training a DNN-based acoustic model, and recognizing speech based on the model. In the proposed method,
hidden nodes of DNN are shared, but output nodes are separated to accommodate different acoustic properties for native
and foreign speech. In an English speech recognition task for speakers of Korean and English respectively, the proposed
method is shown to slightly improve recognition accuracy compared to the conventional multi-condition training method.
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Figure 1. Conceptual diagram of the conventional
multi-condition based acoustic modeling
(a) State decision step by single decision tree,

(b) Training and decoding step
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Figure 2. Conceptual diagram of DNN-based acoustic modeling for multi-set
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acoustic space
(a) Multi-set state clustering step, (b) Training step based on multi-set state
cluster, (c) Decoding step based on multi-set state cluster (decoding for
selected state classes of input speaker)
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Figure 3. Block diagram of DNN-based acoustic modeling for multi-set acoustic space

(a) Multi-set state clustering and training step, (b) Decoding step (decoding for selected state classes of input speaker)
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Table 1. Comparison of speech recognition accuracy of Korean-speaking

English test DB
AM # hidden nodes | KorEng Setl | KorEng Set2

Multi-condition 2,048 94.20 95.91
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