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A Novel Approach to a Robust A Priori SNR Estimator
in Speech Enhancement
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This paper presents a mnovel approach to single channel microphone speech enhancement in noisy
environments. Widely used noise reduction techniques based on the spectral subtraction are generally
expressed as a spectral gain depending on the signal-to-noise ratio (SNR). The well-known decision-directed
(DD) estimator of Ephraim and Majah efficiently reduces musical noise under the background neise
conditions, but generates the delay of the a prioii SNR because the DD weights the speech spectrum
component of the previous frame in the speech signal. Therefore, the noise suppression gain which is
affected by the delay of the a priori SNR, which is estimated by the DD matches the previous frame rather
than the current one, so after noise suppression, this degrades the noise reduction performance during
speech transient periods. We propose a computationally simple but effective speech enhancement technique
based on the sigmoid type function for the weight parameter of the DD. The proposed approach solves the
delay problem about the main parameter, the a priori SNR of the DD while maintaining the benefits of the
DD. Performances of the proposed enhancement algorithm are evaluated by ITU-T P.862 Perceptual
Evaluation of Speech Quality (PESQ). the Mean Opinion Score (MOS) and the speech spectrogram under
various noise environments and vields better results compared with the fixed weight parameter of the DD.
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Fig 2. SNR in short-time frames. A posteriori SNR (solid
line), a priori SNR of the DD (dashed line), a priori
SNR of sigmoid type DD (bold line}.
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£ 1. CIE cOl= oM 71ES DD Sigmoid Type DD
{Proposed)?) PESQ x| HI2
Table 1. PESQ scores of the DD and sigmoid type DD
{Proposed} under the various noise fype.

Noise SNR (dB)
type | Method 75T 15 | 20
WGN pD 1.915 | 2,303 | 2.694 | 3.08C
Proposed| 1.977 | 2.364 | 2.752 | 3.133
Babble eD 2.136 | 2,630 | 2.921 ] 3.279
noise |Proposed| 2.167 | 2,661 | 2.952 | 3.318
Vebhicle DD 3.437 | 3.647 | 3.766 | 3.819
noise |Proposed| 3.532 | 3.746 | 3.871 | 3.924

E 2 CIUBH LOIX #H0iM 71EC| DS} Sigmoid Type DD
(Proposed)2| MOS Bl
Table 2. The MOS of the conventional DD and sigmoid type
DD (Proposed) under the various noise type.

Noise SNR (dB)
type | Method —¢ 10 5
DD 1.80 2.49 2.80
WGN |proposed| 195 | 251 2.94
Babble DD 1.95 2.76 3.57
noise {Proposed| 2.06 2.88 3.61
Vehicle DD 417 4.47 462
noise |Proposed| 4.18 4,53 4.66
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Fig 3. Speech spectrograms. (a) Original clean speech. (b)Enhanced speech with the DD algorithm. (¢) Enhanced

speech with the sigmoid type DD algorithm.
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