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Voice Activity Detection Algorithm Based on the Power Spectral
Deviation of Teager Energy in Noisy Environment
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In this paper, we propose a novel voice activity detection (VAD) algorithm to effectively distinguish speech from
nonspeech in various noisy environments, The presented VAD utilizes the power spectral deviation (PSD) based on
Teager energy (TE) instead of the conventional PSD scheme to improve the performance of decision for speech
segments, In addition, the speech absence probability (SAP) is derived in each frequency subband to modify the PSD
for further VAD, Performances of the proposed VAD algorithm are evaluated by objective test under various environments
and better results compared with the conventional methods are obtained,
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II. Teager Energy Operator
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Fig. 1. Block diagram of the proposed VAD algorithm.
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Fig. 2. Comparison of power spectral deviation (white noise,
SNR=5 dB) (a) Noisy speech waveform (b) Clean speech
waveform (c) Teager energy waveform (d) Power
spectral deviation: the conventional method (solid
line), the proposed method (dashed line).
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Fig. 3. Speech spectrograms (white noise, SNR=5 dB) (a)
Input noisy signal (b) Clean speech (c) Output signal
obtained by the method based on LR (d) Output signal
obtained by the method based on PSD (e) Output
signal obtained by TE-PSD.
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Fig. 3. Speech spectrograms (vehicle noise, SNR=5 dB)
() Input noisy signal (b) Clean speech (c) Output signal
obtained by the method based on LR (d) Output
signal obtained by the method based on PSD (e) Output
signal obtained by TE-PSD.
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Table 1. PESQ scores of the conventional method and the
proposed method under noise environments.

Noise SNR Method
type (dB) LR PSD TE-PSD
0 1.657 1.658 1.659
) 5 2.083 2.073 2.088
White
10 2432 2432 2437
15 2.757 2753 2.760
0 1.908 1.888 1.913
5 2.301 2.300 2318
Babble
10 2.641 2.649 2.659
15 2.946 2.958 2.962
0 3.054 3.048 3.094
] 5 3.366 3.357 3.401
Vehicle
10 3.650 3.638 3673
15 3.894 3.875 3.908
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Table 2. Composite measure scores of the conventional

method and the proposed method under noise

o

environments.
Noise | SNR Method
type | (dB) LR PSD TE-PSD
0 1.797 1.790 1.799
) 5 2.305 2.284 2312
White
10 2714 2713 2721
15 3.078 3.073 3.083
0 2173 2138 2197
5 2.638 2.622 2.662
Babble
10 3.029 3.037 3.053
15 3.371 3.389 3.392
0 3.370 3.360 3.422
) 5 3.726 3713 3.773
Vehicle
10 4.045 4.027 4.080
15 4318 4.291 4.340
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