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Abstract

Spectral subtraction-based algorithms are
simple and important techniques for speech
enhancement. In order to improve the
performance of  noise removal, an
over-subtraction factor is introduced. If the value
of the factor is large enough, background noise
can be efficiently removed; meanwhile enhanced
speech suffering from serious speech distortion.
On the contrary, plenty of residual noise exists
when the value of over-subtraction factor is
small, yielding enhanced speech sounding
annoying to the human ear. How to defining the
value of this factor is critical to the quality of
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enhanced speech. This study attempts to employ
the harmonic properties of a vowel to define the
value of over-subtraction factor by using the
sigmoid function. This function maps the
relation between the value of over-subtraction
factor and the input SNRs. The transition slope
of sigmoid function is small for a vowel region,
enabling a weak vowel to be reserved.
Conversely, the transition slope for consonant
and noise-dominant regions is larger than that of
a vowel region. Only the spectrum with high
SNR can be reserved, so background noise can
be efficiently removed. Experimental results
show that the proposed method can significantly
improve the performance of a spectral
subtraction method by more reduction on
background noise and more reservation on weak
vowels.

Keywords: speech  enhancement, noise
reduction, spectral  subtraction, harmonic
adaptation, over-subtraction factor.
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0 355 6.23 7.92
White 5 326 521 6.08
10 [2.83 4.11 4.35
0 3.64 543 6.71
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10 [2.56  3.60 3.75
0 372 5.26 6.42
Factory 5 3.16 4.40 4.97
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Helicopter 5 3.06 475 5.69
10 254 377 4.07
0 1.99 335 3.96
Babble 5 1.53  2.67 2.97
10 [1.26  2.10 2.15
0 6.52 7.67 10.97
Car 5 6.15 7.45 10.29
528 6.51 8.21
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