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A subspace speech enhancement algorithm based on
combined distortion control
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Abstract: In order to improve speech intelligibility in low signal-to-noise ratio environment, a subspace speech en-
hancement algorithm combined with distortion control is proposed. Due to the facts that the components of speech
distortion and residual noise in the error signal can not be simultaneously minimized and that the amplification distor-
tion of speech in excess of 6.02dB caused by speech estimator will seriously damage the speech intelligibility, the speech
distortion and the residual noise are minimized respectively, and meanwhile the speech amplification distortion is kept
below 6.02dB as a constraint condition. By solving these two constraint optimization problems, two different estimators
are obtained, and then a weighted sum of these two estimators is made to get the speech estimator based on combined
distortion control. The results show that the proposed approach can improve enhanced speech intelligibility more effec-
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tively in low signal-to-noise ratio environment, compared with the traditional subspace enhancement method.
Key words: speech intelligibility; distortion control; subspace enhancement
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