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Unsupervised Noise Power Estimation Using Hidden Markov Model
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100190, China; 2. School of Information Engineering, Jiangxi University of Science and Technology, Ganzhou, 341000, China;
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Abstract: Noise estimation is a fundamental part of speech enhancement. Most traditional methods are
heuristic which can not enable the optimal estimation. An unsupervised noise power estimation is presen-
ted based on maximum likelihood. A log-power statistical model is constructed using hidden Markov
model (HMM) in each subband. This model comprises speech and nonspeech Gauss components, and
the mean value of nonspeech Gauss component is the estimation of noise power. Moreover, speech may
be long-term absent, some constraints are introduced to this model for stability. The experiments vali-
date that the proposed method can obtain the maximum likelihood noise estimation and outperforms con-
ventional heuristic methods.
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Fig.1 Histogram of noisy speech log-power distribution
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Table 1 Segmental SNR under various noise conditions dB
SNR White M7 F16 Mp Babble M5
MS IMCRA HMM MS IMCRA HMM MS IMCRA HMM
0 3.76 4.12 4.75 3.56 3. 40 3.98 3.43 3.59 3.89
5 6.32 6.48 7.19 5.91 5.76 6.37 5.98 6. 06 6. 37
10 9.23 9.35 10. 10 8.97 8. 84 9.52 9.13 9.02 9.53
x2 TREBRERETHNHIERE
Table 2 Log-spectral distortion under various noise conditions dB
SNR White M5 F16 N w5 Babble M7
MS IMCRA HMM MS IMCRA HMM MS IMCRA HMM
0 10.12 7.17 5.77 7.84 7.06 5.97 8.83 8. 36 8.22
5 6.99 5.70 5. 30 6. 35 5. 49 4.98 6. 64 5.75 5.58
10 5.02 4.96 4.72 4.39 4.38 4.03 4.92 4.29 3.81
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