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Abstract

In this paper, we propose a novel approach to noise power estimation for speech enhancement in noisy environments.
The method based on IMCRA (improved minima controlled recursive averaging) which is widely used in speech
enhancement utilizes a rough VAD (voice activity detection) algorithm which excludes speech components during speech
periods in order to improves the performance of the noise power estimation by reducing the speech distortion caused by
the conventional algorithm based on the minimum power spectrum derived from the noisy speech. However, since the
VAD algorithm is not sufficient to distinguish speech from noise at non-stationary noise and low SNRs (signal-to—noise
ratios), the speech distortion resulted from the minimum tracking during speech periods still remained. In the proposed
method, minimum power estimate obtained by IMCRA is modified by SMT (spectral minima tracking) to reduce the
speech distortion derived from the bhias of the estimated minimum power. In addition, in order to effectively estimate
minimum power by considering the distribution characteristic of the speech and noise spectrum, the presented method
combines the minimum estimates provided by IMCRA and SMT depending on the weighting factor based on the subband.
Performance of the proposed algorithm is evaluated by subjective and objective quality tests under various environments
and better results compared with the conventional method are obtained.
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Table 1. MOS obtained by IMCRA and the proposed method under various noise environments.
SNR Stationary WGN Non-stationary WGN Car interior noise F16 cockpit noise
(dB) IMCRA | Proposed | IMCRA | Proposed | IMCRA | Proposed | IMCRA | Proposed
-5 1.29 1.29 1.29 1.36 3.79 3.93 1.07 1.14
0 1.79 1.93 143 171 3.93 4.07 2.07 2.29
5 2.50 2.71 2.71 2.36 443 450 2.50 2.71
10 3.36 3.64 3.29 3.50 4.36 4.36 3.50 3.79
E 2. Chst &SEtdolA IMCRARL Motz HHeol| 9§t PESQ F*I.

Table 2. PESQ scores

obtained by IMCRA and the proposed method under various noise environments.

SNR Stationary WGN Non-stationary WGN Car interior noise F16 cockpit noise
(dB) IMCRA | Proposed | IMCRA | Proposed | IMCRA | Proposed | IMCRA | Proposed
-5 1.331 1.340 1.340 1.398 2.768 2.185 1.425 1.444
0 1.534 1.550 1.408 1.477 3.047 3.060 1.868 1.891
5 1.963 1.977 1.956 1991 3.346 3.352 2.220 2.238
10 2.320 2.327 2.333 2.353 3.638 3.642 2.586 2.5%

¥ 3 Ctetet e

Table 3. composite

ol A IMCRAR}F H|ot=l ghedoll 2|5t composite measure.
measure obtained by IMCRA and the proposed method under various noise environments.

SNR Stationary WGN Non-stationary WGN Car interior noise F16 cockpit noise
(dB) IMCRA | Proposed | IMCRA | Proposed | IMCRA | Proposed | IMCRA | Proposed
-5 1.270 1.279 1.260 1.314 2.907 2.929 1525 1.542
0 1.612 1.632 1.385 1.453 3.234 3.250 2.075 2.098
5 2134 2.150 2.107 2.143 3.59% 3.604 2481 2.498
10 2.004 2.563 2.542 2.561 3.942 3.947 2.930 2.938
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