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Abstract

Speech and noise signals are mixed in the
same channel in speech communication. A speech
enhancement system is employed to remove
corruption noise, enabling a listener to
understand the meaning of received speech. The
accuracy of noise estimation significantly affects
the performance of enhanced speech. This paper
proposes using a frame-zero padding (FZP) and
peak-spectrum-holding methods adapted by
harmonic properties to improve the accuracy of
noise estimation. Because speech signals are
absent during the zero-padded frames, we can
estimate the magnitude of noise spectrum during
these periods. In order to improve the
performance of frame-zero padding method,

robust harmonics in a vowel frame are estimated
and employed to adapt the segment length for
noise estimation. In the case of a non-vowel
frame, the segment length is increased to
adequately over-estimate the noise magnitude by
the peak-spectrum holding method. So the
residual noise can be significantly reduced in
enhanced speech. On the contrary, the noise
estimate is updated instantaneously during a
vowel period, so the noise estimate can be
prevented from over-estimation obtained by the
peak-spectrum holding method. Accordingly,
enhanced speech does not suffer from serious
speech distortion. Experimental results show that
the proposed method can efficiently remove
background and residual noise during speech-
pause regions, enabling enhanced speech to
sound distinct and comfortable.
Keywords: noise estimation,
enhancement, frame-zero padding,
adaptation, peak spectrum holding.
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