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<Abstract>

Noise-Robust Speech Detection Using The Coefficient
of Variation of Spectrum

Youngmin Kim, Minsoo Hahn

This paper deals with a new parameter for voice detection which is used for many
areas of speech engineering such as speech synthesis, speech recognition and speech
coding. CV (Coefficient of Variation) of speech spectrum as well as other feature
parameters is used for the detection of speech. CV is calculated only in the specific
range of speech spectrum.

Average magnitude and spectral magnitude are also employed to improve the
performance of detector. From the experimental results the proposed voice detector
outperformed the conventional energy-based detector in the sense of error measurements.

* Keywords: Endpoint detection, Word boundary detection, Voice activity detection
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VOICE DETECTION
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<¥ 1> 185 DB AKX

AH§ DB AFq PBW 452
Sampling Rate 8kHz (down sampling)
resolution 16bit
Frame size 160 samples (20msec)
Frame shift 80 samples (10msec)
3}2} 108 (&2 5% oz 57)
e 5 white, car, mixed
4o wu Mz 3-3H(SNR)
0, 5, 10, 15, 20, 25, 30dB
Z dolgs 4,520
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<E 2> $49 AB Hpl O wol2d oF $X
Start End
Error
0dB | 10dB | 20dB | 30dB | 0dB | 10dB | 20dB | 30dB
IE|<3 | 3700 | 4099 | 4285 | 4367 | 1853 | 2671 | 4285 | 3413
3<E|<6 | 522 | 344 | 186 | 120 | 912 | 592 | 186 | 642
A e<Ei<o | 182 | 42 | 32 | 20 | 396 | 244 | 32 | 176
9<E) | 117 | 36 | 18 | 14 | 1360 | 1014 | 18 | 290
[E|<3 | 2544 | 3193 | 3388 | 4031 | 623 | 900 | 3388 | 3147
I 3<El<6 | 1088 | 763 | 641 | 330 | 813 | 1692 | 641 | 1169
Proposed | white
6<|E|<9 | 541 | 348 | 275 | 91 | 976 | 1212 | 275 | 184
9<E| | 340 | 217 | 216 | 69 | 2109 | 716 | 216 | 21
[E|<3 | 2171 | 3136 | 3717 | 4180 | 409 | 817 | 3717 | 3434
gl 3<Ei=6 | 965 [ 798 | 487 | 246 | 612 | 1336 | 487 | o4s
6<[E|<9 | 549 | 343 | 192 | 58 | 825 | 1345 | 192 | 122
9<E| | 837 | 244 | 125 | 37 | 2675 | 1023 | 125 | 17
[E|<3 | 42¢ | 2797 | 4214 | 4355 | 3 | 50 | 4214 | 1898
3<E[<6 | 269 | 755 | 200 | 133 | 16 | 232 | 200 | 1945
A Te<E|<9 | 204 | 326 | 41 | 13 | 78 | 462 | 41 | 185
9<[E| | 3624 | 643 | 66 | 20 | 4424 | 3777 | 66 | 493
[E|<3 | 2742 | 3850 | 4283 | 4186 | 80 | 231 | 4283 | 2653
Brergy- | | 3<El<6 | 937 | as8 | 192 | 280 | 108 | nies | 192 | 246
based 6<E|<9 | 365 | 100 | 13 | 27 | 275 | o1l | 13 | 113
9<[E| | 477 | 113 | 33 | 28 | 4058 | 2214 | 33 | 1509
[El<3 | 1061 | 3340 | 4280 | 4336 | 124 | 314 | 4280 | 2752
o qla<Ei=6 [ 708 [677 | 157 | 1s2 | 13 | 607 | 157 | 314
6<E|<9 | 445 | 212 | 35 | 11 | 164 | 932 | 35 | 106
0<lE| | 2307 | 292 | 49 | 22 | 4120 | 2668 | 49 | 749
[E|<3 | 3652 | 3942 | 4156 | 4271 | 800 | 1630 | 4156 | 2151
3<E|<6 | 657 | 356 | 266 | 216 | 1344 | 1736 | 266 | 328
A e<E[<9 | 99 | 149 | 60 | 14 | 1046 | 316 | 60 | 64
o<E| | 113 | 74 | 39 | 20 | 1331 | 839 | 30 | 1978
[E|<3 | 2689 | 3256 | 3546 | 4215 | 429 | 604 | 3546 | 2625
Noise- | | 3<EI=<6 | 756 | 526 | 641 | 263 | 338 | 1379 | 641 | 363
reduced 6<E|<9 | 742 | 640 | 305 | 7 | 515 | 905 | 305 | 129
o<E] | 369 | 99 | 29 | 36 | 3239 | 1633 | 20 | 1404
[E|<3 | 2171 | 3136 | 3717 | 4180 | 373 | 849 | 3717 | 2700
gl <=6 [ 965 | 798 | 487 | 246 [ ss6 | 1970 | 487 [ 28
6<[E|<9 | 548 | 343 | 192 | 58 | 855 | 744 | 192 | 86
9<[E| | 837 | 244 | 125 | 37 | 2737 | 958 | 125 | 1446
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