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Model adaptation employing DNN-based estimation of noise
corruption function for noise-robust speech recognition
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ABSTRACT: This paper proposes an acoustic model adaptation method for effective speech recognition in noisy
environments. In the proposed algorithm, the noise corruption function is estimated employing DNN (Deep Neural
Network), and the function is applied to the model parameter estimation. The experimental results using the Aurora
2.0 framework and database demonstrate that the proposed model adaptation method shows more effective in
known and unknown noisy environments compared to the conventional methods. In particular, the experiments of
the unknown environments show 15.87 % of relative improvement in the average of WER (Word Error Rate).

Keywords: Noise corruption function, DNN (Deep Neural Network), Model adaptation, Speech recognition, Noisy

environments
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Fig. 1. Configuration of the deep neural network
employed for estimation of noise corruption function
in the proposed method.
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Table 1. Recognition performance in “known” noisy
environments as average over all SNRs: 0 dB, 5 dB,
10 dB, 15 dB, and 20 dB (WER, %).

Subway | Babble | Car | Exhib. | Avg.
No processing | 36.12 | 31.25 | 37.08 | 37.60 | 35.51

SS+CMN 24.50 | 25.38 | 24.49 | 27.92 | 25.57

VTS 21.09 | 19.81 | 2598 | 24.29 | 22.79
RATZ 18.38 | 23.07 | 25.28 | 19.41 | 21.53
MLLR 25.00 | 22.21 | 27.53 | 27.38 | 25.53
PMC 20.13 | 27.68 | 30.09 | 30.27 | 27.04

Proposed 1321 | 16.87 | 16.79 | 14.22 | 15.27

Table 2. Recognition performance in “unknown”
noisy environments as average over all SNRs: 0 dB,
5 dB, 10 dB, 15 dB, and 20 dB (WER, %).

Factory |Babble2| Car2 | Music | Avg.

No Processing | 24.24 | 26.75 | 26.82 | 22.92 | 25.18

SS+CMN 13.82 | 20.18 | 1541 | 24.62 | 18.51

VTS 14.16 | 1626 | 16.73 | 18.30 | 16.36
RATZ 14.85 | 1994 | 17.17 | 16.85 | 17.20
MLLR 1490 | 1632 | 1698 | 15.55 | 15.94
PMC 1512 | 21.14 | 19.15 | 17.08 | 18.12

Proposed 945 | 1338 | 9.02 | 21.80 | 13.41
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