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Evaluation of VAD using ASR based on long-term
spectro-temporal and static harmonic features

TakAsHl Fukupa,t Osamu Icuikawatl!
and MASAFUMI NISHIMURA 1

Accurate voice activity detection (VAD) is important for robust automatic
speech recognition (ASR) systems. We have proposed a statistical-model-based
VAD using the long-term temporal and harmonic structure-related information
in speech, which shows good robustness against noise in an automobile envi-
ronment. But in our previous works, we focused on only the utterance-based
speech segment detection performance. This paper further investigates frame-
based speech/non-speech discrimination performance of VAD and ASR perfor-
mance. In an experiment using CENSREC-2, the word error rate was reduced
by 29.1% in a test that included an ASR system.
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Name of VAD algorithm Equal error rate [%]

High SNR Low SNR Average
LTSD-VAD 13.4 31.6 22.5
GMM: MFCC 14.0 24.6 19.3
GMM: Short ACep. (K=3) 12.2 27.4 19.8
GMM: Long ACep. (K=8) 11.7 18.6 15.2
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02 000000000000000000 (Audio-off case)

Word accuracy [%]
VAD System Base + Wiener Filter Base + Wiener Filter 4+ Frame Dropping
Idling Low High Average Idling Low High Average
Speed Speed Speed Speed

None (WF-less) 75.6 65.2 59.1 66.6 - - - -
ETSI-AFE-VAD 87.7 80.5 78.7 82.3 91.2 82.1 79.3 84.2
LTSD-VAD 89.4 82.6 79.4 83.8 90.9 82.9 78.1 83.9
GMM: MFCC (13 dim.) 87.8 83.3 78.9 83.4 89.2 82.5 .7 83.1
GMM: MFCC + ShortACep. (26 dim.) 88.4 82.6 80.8 83.7 91.1 83.9 79.7 84.9
GMM: MFCC + LongACep. (26 dim.) 91.4 84.9 80.9 85.4 94.2 86.8 82.5 87.8
GMM: Harmonic Feature + LongACep. (26 dim.) 90.6 84.6 80.0 85.1 94.7 87.0 84.5 88.8
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