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<Abstract>

separation algorithms: The soft

Single-Channel Speech Separation Using the
Time-Frequency Smoothed Soft Mask Filter

This paper addresses the problem of single-channel speech separation to extract the
speech signal uttered by the speaker of interest from a mixture of speech signals. We
propose to apply time-frequency smoothing to the existing statistical single-channel speech
mask and the minimum-mean-square-error (MMSE)
algorithms. In the proposed method, we use the two smoothing filter. One is the uniform
mask filter whose filter length is uniform at the time-frequency domain, and the other is
the mel-scale filter whose filter length is mel-scaled at the time domain. In our speech
separation experiments, the uniform mask filter improves speaker-to-interference ratio (SIR)
by 2.1 dB and 1 dB for the soft mask algorithm and the MMSE algorithm, respectively,
whereas the mel-scale filter achieves 1.1 dB and 0.8 dB for the same algorithms.

Yun-Kyung Lee, Oh-Wook Kwon

* Keywords: Soft mask, Speech separation.
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<® 1> 2% E A3 SIR A 254

HA+ A g3+ A3 o Ad+o3 A B
Gl | g2 | 848 | 94 | 4941 | A2 | B3RS, | SRS
0.74 717 | 274 | 1176 | 056 8.86 1.35 9.26
2.18 612 | 585 | 1023 1.83 7.12 3.29 7.82
5.98 538 | 862 | 805 5.49 5.24 6.70 6.22
6.88 133 | 1086 | 5.03 7.67 1.24 8.47 2.53
8.39 0.84 | 1234 | 2.09 9.28 0.64 10.00 1.19
4.83 417 | 808 | 743 4.97 4.62 5.96 5.40

<¥ 2> HAHPFAFLA SR A4 23

g+ A g+ o] Ad+o] A ks
g1 | 342 | 3 A4 | 941 | A2 | 3RS, | SRS
0.63 900 | 342 | 1235 | 063 8.52 1.56 9.96
2.12 765 | 598 | 1073 | 212 7.12 3.41 8.50
5.87 596 | 946 | 873 6.13 5.24 7.15 6.64
7.86 287 | 1145 | 509 7.86 2.47 9.06 3.48
1046 | 102 | 1261 | 258 9.76 0.81 10.94 1.47
5.39 530 | 858 | 7.90 5.30 4.83 6.42 6.01

<E 3> 7Y w23E H43% 2ZE vf23 SR AL A

w3+ A @3+l o d+ A B
241 | 92 | @8 | 94 | 4981 | 42 | 3RS, | BRAS)
2 0.86 9.93 3.43 15.99 0.60 12.63 1.63 12.85
4 2.61 774 | 761 | 1352 | 236 10.09 4.19 10.45
8 727 678 | 1190 | 1136 | 853 7.19 9.23 8.44
5 8.47 1.71 14.88 6.59 12.54 1.97 11.96 3.42
1 1022 | 087 | 1654 | 234 | 1516 0.87 13.97 1.36
3 5.89 541 | 1087 | 996 7.84 6.55 8.20 7.30
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<X 4> 7Y vlA3E FHES HLH A3 SIR A4 A3
G+ G+ 4 o+ A A
Al | g2 | ea o4 A1 | 94482 | FAS,) | BA(S)
410 | 082 1052 | 359 | 1535 0.66 11.04 1.69 12.30
-5 222 8.11 6.68 13.56 2.43 9.23 3.78 10.30
0 6.44 632 | 1110 | 1153 7.62 6.84 8.39 8.23
5 8.52 258 | 1323 | 651 9.45 2.62 10.40 3.90
10 | 11.26 1.10 | 1435 | 280 11.24 1.20 12.28 1.70
HF| 585 5.73 9.79 9.95 6.28 6.19 731 7.29
<E 5> 4 2AY dEE H L3 ATE wlAF SR AL A
Ha+gA w3+ 4 g+ A i
G810 | @2 | @l | A4 | o941 | 982 | RS, | 8RS
-10 | 077 1063 | 285 15.68 0.66 10.54 1.43 12.28
-5 2.25 8.23 6.14 12.90 2.02 8.08 3.47 9.74
0 6.04 6.53 9.14 | 1081 5.73 6.15 6.97 7.83
5 7.99 162 | 1150 | 6.23 8.97 1.63 9.49 3.16
10 | 961 088 | 1303 | 214 9.49 0.88 10.71 1.30
B | 533 5.58 8.53 9.55 5.37 5.46 6.41 6.86
<# 6> 4 2AYd UHE J8F ALY AR LA} SIR A4 A
FA+EA WA+l A oA+ B
gAar | g2 | 84 S A1 | 482 | RS, | BAAS)
-10 | 065 1092 | 355 15.65 0.65 10.64 1.62 12.40
-5 2.22 8.49 630 | 13.73 223 8.95 3.58 10.39
0 6.25 669 | 10.10 | 11.47 6.53 6.59 7.63 8.25
5 8.19 244 | 1196 | 6.01 8.07 257 9.41 3.67
10 | 1084 112 | 1307 | 261 9.84 1.11 11.25 1.61
BAF | 563 5.93 9.00 9.89 5.46 597 6.70 7.26
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71E gags a9 vtxa I d-2Ad HE
AZE vlA3A MMSE AZE nitz MMSE AZE uwA=| MMSE
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