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Voice Activity Detection based on Adaptive
Band-Partitioning using the Likelihood Ratio

Sang—Kyun KimT, Hyeon—Min Shim”, Sangmin Lee'

ABSTRACT

In this paper, we propose a novel approach to improve the performance of a voice activity
detection(VAD) which is based on the adaptive band-partitioning with the likelihood ratio(LR). The
previous method based on the adaptive band-partitioning use the weights that are derived from the
variance of the spectral. In our VAD algorithm, the weights are derived from LR, and then the weights
are incorporated with the entropy. The proposed algorithm discriminates the voice activity by comparing
the weighted entropy with the adaptive threshold. Experimental results show that the proposed algorithm
yields better results compared to the conventional VAD algorithms. Especially, the proposed algorithm
shows superior improvement in non-stationary noise environments.
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Fig. 1. (a) Waveform of the test file (Babble noise, SNR=5 dB) (b) Manual VAD (silence=0, unvoiced=1, voiced=2)
(c) Variance—based entropy of conventional method (d) (c) LR—based entropy of proposed method
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Table 1, Comparison of voice activity detection probability of error (PP), probability of miss (Pm) and false alarm
probability (Pfa) among the method of the statistical model—based, the conventional method and the
proposed technique,

st T ot TG e | proed
Noise | Wl B | Pu | Bu | B | Pu | Pu | B | Pu | Bu | Bo| P | R
5 128 | 157 9.1 11.2 9.7 132 | 252 | 428 0.7 9.9 6.5 14.4
White 10 103 | 125 7.1 9.4 8.9 10.1 174 | 29.1 0.9 7.4 55 10.0
15 9.1 10.5 6.5 8.6 8.1 9.4 129 | 20.0 3.1 6.8 5.2 9.1
5 257 | 340 | 154 | 222 | 140 | 335 | 278 | 299 | 247 | 196 | 122 | 30.0
Babble | 10 223 | 210 | 239 | 181 113 | 274 | 226 | 222 | 232 | 166 99 25.9
15 179 | 169 | 192 | 167 | 109 | 247 | 186 | 139 | 252 | 143 | 114 | 184
5 181 | 167 | 199 | 177 | 106 | 276 | 265 | 287 | 234 | 163 9.1 26.3
Office 10 156 | 134 | 17.8 | 143 9.5 210 | 227 | 223 | 234 | 127 6.9 20.8
15 138 | 114 | 16.0 | 131 7.7 207 | 193 | 173 | 220 | 111 5.7 185
5 164 | 121 | 223 | 198 | 149 | 267 | 231 | 237 | 221 | 141 | 108 | 187
Street 10 14.3 49 273 | 154 | 122 | 197 | 196 | 191 | 20.1 10.9 7.2 15.9
15 12.5 2.6 262 | 140 | 104 | 190 | 158 | 14.1 18.0 9.7 6.6 14.1
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