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Robust Feature Extraction for Voice Activity Detection in Nonstationary Noisy Environments
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ABSTRACT

This paper proposes robust feature extraction for accurate voice activity detection (VAD). VAD is one of the principal

modules for speech signal processing such as speech codec, speech enhancement, and speech recognition. Noisy environments

contain nonstationary noises causing the accuracy of the VAD to drastically decline because the fluctuation of features in the

noise intervals results in increased false alarm rates.

In this paper, in order to improve the VAD performance,

harmonic-weighted energy is proposed. This feature extraction method focuses on voiced speech intervals and weighted

harmonic-to-noise ratios to determine the amount of the harmonicity to frame energy. For performance evaluation, the receiver

operating characteristic curves and equal error rate are measured.
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2.3 Mean delta function
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Figure 2. Comparison of feature contours. (a) Noisy waveform
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Figure 3. Comparison among ROC curves of the various feature extraction methods. (a) babble, (b) car, (c) subway.
(the proposed, STE, HNR in (14), SE[2], MDF[3])
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Table 1. AUROC of feature extraction methods in
various noisy environments

Noise STE HNR MDF SE Proposed
Babble 0.8716 0.7528 0.8577 0.6255 | 0.8936
Car 0.8743 0.8078 0.8410 0.7187 | 0.9084
Restaurant | 0.8773 0.7302 0.8667 0.6891 | 0.8920
Subway 0.8781 0.8000 0.8458 0.9004 | 0.9076
Train 0.8714 0.7989 0.8477 0.5011 | 0.9016
Average 0.8745 0.7779 0.8518 0.6870 | 0.9006
3 2. R Fe8ANA 545FF el EER 23t (%)

Table 2. EER results of feature extraction methods
in various noisy environments(%)

Noise STE HNR MDF SE Proposed
Babble 225 32.1 237 40.9 20.2

Car 224 27.6 25.5 36.1 18.7
Restaurant || 21.4 33.8 22.6 36.7 19.9
Subway 21.6 28.2 24.5 17.6 18.4
Train 22.7 27.6 24.6 51.3 19.4
Average 22.12 29.86 24.18 36.52 19.32
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