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An improved statistical model-based spectral
subtraction method for noisy speech
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Abstract: A hypothesis that the Fourier transform coefficients of speech and noise are subject to different statistical
model distributions is introduced. And the statistical model-based SNR (Signal to Noise Ratio) update and noise update
method is proposed to solve the problem that traditional speech spectral subtraction method may introduce musical noise
and speech distortion. Subjective evaluation is carried out to compare the performances of the proposed spectral sub-
traction method with two other noise reduction methods called MBSS (Multi-band Spectral Subtraction) and
Log-MMSE (Minimum Mean-Square Error Log-spectral amplitude estimator). Three evaluation tools: Frequency
Weighted Segmental SNR (FWSegSNR), Perceptual Evaluation of Speech Quality (PESQ) and Composite Quality
Measure (CQM) are utilized. Evaluation results show that the noise reduction performance of the proposed method is

better than MBSS, and close to Log-MMSE.
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Table 1 Under the condition of speech-shaped noise and SNR= 5 dB,
the results obtained from three different evaluation methods
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Sig Bak Ovl

Degraded  8.6630 23311 3.3177 2.1461 2.6239
MBSS 8.1544 24610 3.3923 23477 2.7450
SMSS 10.7291  2.8052 3.5768 2.1996 2.7914

Log-MMSE 114941  3.0008 3.7628 2.1267 2.6936
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Table 2 Under the condition of car noise and SNR = 5 dB, the
results obtained from three different evaluation methods
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Degraded  3.6523 1.5844 23311 1.0777 1.7898
MBSS 5.0876 1.7249 27302 1.2369 1.8938
SMSS 6.8249 2.0243 3.0768 1.3575 1.9874

Log-MMSE  6.8566 2.1957 29481 1.4087 2.0972
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Table 3 Under the condition of babble noise and SNR = 5 dB, the
results obtained from three different evaluation methods
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Degraded 53514 23311 22911 1.6266 2.0856
MBSS 6.0271 24610 24498 1.5150 2.1311
SMSS 72757  2.8052 2.6407 1.4736 2.3498
Log-MMSE 80525  3.0008 2.5931 1.4990 2.0919
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