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Abstract

To improve the noise cancellation performance, this paper proposes a speech improvement technique that reduces
noise components in the noisy speech spectrum using a speech enhancement technique of MMSE after applying VAD
based on noise power estimation only in the silent section. To prove the performance of this proposed algorithm, this
experiment was conducted using various types of speech data of NOIZEUS and various noise data included in
AURORA, and speech improvement experiments were performed on noisy speeches composed of various
signal-to-noise ratios. The proposed algorithm improved the average output SNR by up to 11.617(dB) for male
speakers and 12.046(dB) in average output SNR for female speakers, using noisy speech contaminated by car noise.
Moreover the effectiveness for speech improvement was confirmed through waveform comparison experiments that the

proposed algorithm is effective even in a high noise environment and various noise levels.
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Table 1. Average SNR results for male speakers

ers] &

Average SNR results (dB)

Noises Input Proposed Improved
Restaurant 0.121 9.835 9.714
Subway -0.007 9.796 9.803
Car -0.267 11.350 11.617
Exhibition -0.464 8.045 8.509
Airport -1.383 7117 8.500
Train -3.310 4773 8.083
Street -3614 4585 8.19
Babble -8.857 —2.561 6.296
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Table 2. Average SNR results for female speakers

Average SNR results (dB)

Noises
Input Proposed Improved

Restaurant 0.148 10.257 10.109
Subway 0.069 10.632 10.563
Car -0.315 11.731 12.046
Exhibition -0.320 8.161 8.481
Airport -1.242 7.665 8.907
Train -3.043 589 8.942
Street -3461 5372 8.833
Babble -8.715 -2.628 6.087
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Fig. 1. Original clean speech
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Fig. 2. Waveform comparison by proposed method
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