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Abstract; Due to the low computational complexity and acceptable ability in reducing musical noise effect,the deci-
sion-directed (DD) approach is widely used for estimating the a priori signal-noise-ratio ( SNR) in many speech enhance-
ment systems. However, the DD approach suffers from the problem of time delay and the performance is very sensitive to the
fixed smoothing factor. Firstly, the performance of DD approach in musical noise reduction as well as speech distortion atten-
uation are analyzed using actual speech and noise data,and the boundary values of smoothing factors are presented in view of
the analyzed results. Then,a novel algorithm is proposed,in which two DD approaches with different smoothing factors are
probabilistically combined in an attempt to put together the best properties of them. The contribution of either DD approach
to the combination is automatically adjusted in accordance with the speech absence probability , which can be computed using
the complex Gaussian model and soft decision technique. Experiments are carried out in different noise and input SNR condi-
tions, and the results demonstrate that the proposed algorithm can significantly outperform the popular methods for estimating
the a priori SNR.
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0dB 2.02 2.09 2.19 2.14 2.21 0dB 6.55 6.17 6.50 5.22 5.11
5dB 2.36 2.46 2.53 2.49 2.58 5dB 5.58 5.32 5.41 4. 60 4.50
White White
10dB 2.64 2.77 2.84 2.83 2.91 10dB 4.87 4. 68 4.71 4. 06 3.98
15dB 3.01 3.03 3.10 3.11 3.18 15dB 4.41 4.23 4.32 3.65 3.58
0dB 2.12 2.23 2.25 2.20 2.31 0dB 6.58 6. 14 6.42 4.90 4.91
Pink 5dB 2.48 2.59 2.61 2.57 2.68 Pink 5dB 5.42 5.13 5.10 4.22 4.21
" 10dB 2.82 2.89 2.92 2.92 3.01 " 10dB 4.58 4.37 4.38 3.69 3. 66
15dB 3.10 3.13 3.18 3.19 3.28 15dB 4.00 3.83 3.84 3.25 3.22
0dB 1.82 1.90 1. 98 1.97 1. 98 0dB 6.79 6.27 6. 47 4.96 4.95
5dB 2.27 2.34 2.40 2.37 2.42 5dB 5.24 4.89 4.86 4.10 4.04
Babble Babble
10dB 2.67 2.69 2.78 2.75 2.81 10dB 4.16 3.94 3.83 3.45 3.33
15dB 3.00 3.02 3.12 3.10 3.16 15dB 3.46 3.31 3.25 2.97 2.83
0dB 2.11 2.26 2.29 2.25 2.33 0dB 6.20 5.80 5.86 4. 66 4. 66
5dB 2.53 2. 60 2. 66 2.63 2.70 5dB 5.01 4.76 4.70 3.94 3.91
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10dB 2.86 2.90 2.97 2.96 3.01 10dB 4.11 3.93 3.83 3.33 3.30
15dB 3.18 3.19 3.24 3.24 3.31 15dB 3.46 3.33 3.30 2.86 2.81
0dB 3.54 3.56 3.74 3.73 3.7 0dB 1.54 1. 46 1. 46 1.45 1.32
5dB 3.67 3.73 3.95 3.96 4.01 5dB 1.25 1.19 1.16 1. 16 1. 06
Volvo Volvo
10dB 4.10 4. 11 4.11 4.12 4.15 10dB 1.01 0.96 0.95 0.92 0. 86
15dB 4.22 4.22 4.24 4.23 4.29 15dB 0. 85 0. 80 0.79 0.76 0.72
0dB 2.58 2.64 2.70 2.67 2.76 0dB 4.53 4. 31 4.23 3.51 3.50
5dB 2.91 2.94 3.00 3.00 3.07 5dB 3.63 3.50 3.42 2.98 2.92
Factory Factory
10dB 3.21 3.22 3.27 3.28 3.37 10dB 2.94 2.86 2.74 2.51 2.42
15dB 3.49 3.54 3.55 3.56 3.66 15dB 2.41 2.37 2.30 2.12 2.02
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0dB | 65.32 | 65.45 | 66.63 | 66.59 |67.24
, SAB | 75.17 | 75.60 | 76.94 | 77.01 |77.83
White 1008 | 83.20 | 83.57 | 84.75 | 54.99 |85.66
15dB | 88.75 | 88.97 | 89.95 | 90.03 |90.81
0dB | 65.06 | 65.18 | 66.17 | 66.56 | 67.40
_ SAB | 73.88 | 74.51 | 75.26 | 75.89 |76.49
Pink 10dB | 82.51 | 83.04 | 84.26 | 84.91 |85.56
15dB | 88.71 | 89.09 | 90.15 | 90.21 |91.02
0dB | 61.04 | 61.08 | 61.27 | 61.87 |62.31
g | 5B | 7224 [ 7260 [ 71374 [ 74.24 [74.71
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0dB | 64.74 | 64.77 | 65.21 | 66.01 |67.03
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Factory |08 | 8154 [ 81,97 [ 82,75 | .93 [83.86
¥ [T10aB | 88.51 | 88.87 | 89.79 | 90.25 |90.89
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