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Abstract Noise and speaker adaptation techniques are essential to realize robust speech recognition in real noisy
environments. We proposed that a noise robust speech recognition is implemented by superimposing a small quantity
of noise data on spectral subtracted input speech. We also apply this noise robust speech recognition to the unsuper-
vised speaker adaptation algorithm based on HMM sufficient statistics in different noise environments. According to
spectral subtraction and nois superimposition, our proposed algorithm can make robust against the change of noises
and SNR, and adapt quickly without calculating HMM sufficient statistics from noise matched acoustic models. We
evaluate successfully our proposed algorithm with 20 k dictation task using four kinds of noises. The recognition
experiments show that our proposed method increases the robustness against different noises significantly . We also
compared our proposed method with unsupervised MLLR adaptation.
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Table 1 Word accuracy for office noise superimposition

Input | clean 30 dB SNR 25 dB SNR.
PTM |clean | 30 dB | 25 dB | 20 dB | 30 dB | 25 dB | 20 dB
(SI) | 91.1 | 89.9 | 89.3 | 86.8 | 86.2 | 863 | 86.0
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Fig.1 Noise robust speech recognition algorithm by spectral sub-

traction and noise superimposition
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Table 2 Types of noise
office | A7 4 ARSI HIT 2 BERE (1 7 IE)
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booth | BREBANT — A %E (B THEF DB No.3)
crowd | ABAHICHIT 5 8E (B T#H5EF DB No.10)
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Table 3 Experimental condition
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Fig.2 Evaluation result for noise robust speech recognition algo-
rithm (input : 20 dB SNR)
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Fig.3 Evaluation result for noise robust speech recognition algo-
rithm (input : 15 dB SNR)
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Fig.4 Unsupervised speaker adaptation based on noise robust speech recognition
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robust speech recognition
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Number of sentences
noise type | before | 10 utterances | 50 utterances
office 65.2 82.2 85.6
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booth 71.8 84.2 88.0
crowd 78.0 86.7 89.2
average 78.3 87.2 89.6
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