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Visual analysis of attention-based end-to-end speech recognition
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Abstract

An end-to-end speech recognition model consisting of a single integrated neural network model was recently proposed.
The end-to-end model does not need several training steps, and its structure is easy to understand. However, it is difficult
to understand how the model recognizes speech internally. In this paper, we visualized and analyzed the attention-based
end-to-end model to elucidate its internal mechanisms. We compared the acoustic model of the BLSTM-HMM hybrid
model with the encoder of the end-to-end model, and visualized them using t-SNE to examine the difference between
neural network layers. As a result, we were able to delineate the difference between the acoustic model and the end-to-end
model encoder. Additionally, we analyzed the decoder of the end-to-end model from a language model perspective.
Finally, we found that improving end-to-end model decoder is necessary to yield higher performance.
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c: output characters (a)-.

x: input features (%) (x) (=) (%) () (o) () (%)
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Figure 1. Structure of seq2seq end-to-end speech recognition model
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