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( Voice Activity Detection Using Global Speech Absence Probability
Based on Teager Energy in Noisy Environments )
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Abstract

In this paper, we propose a novel voice activity detection (VAD) algorithm to effectively distinguish speech from
nonspeech in various noisy environments. Global speech absence probability (GSAP) derived from likelihood ratio (LR)
based on the statistical model is widely used as the feature parameter for VAD. However, the feature parameter based on
conventional GSAP is not sufficient to distinguish speech from noise at low SNRs (signal-to—noise ratios). The presented
VAD algorithm utilizes GSAP based on Teager energy (TE) as the feature parameter to provide the improved performance
of decision for speech segments in noisy environment. 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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Fig. 1. Block diagram of the proposed VAD algorithm.
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Table 1. PESQ scores of the conventional method and
the proposed TE-GSAP method under noise
environments.

Noise SNR Method
type (dB) GSAP TE-GSAP
0 1.650 1.657
. 5 2.074 2.085
White 10 0423 2.434
15 2.755 2.759
0 1.886 1.901
5 2.273 2.280
Babble 10 2.615 2.618
15 2.927 2.929
0 3.122 3.134
. 5 3.416 3.428
Vehicle 10 3.685 3.696
15 3.910 3.917

E 2 Clest ZEEdolM 7|=3F M otEl TE-GSAP
o2T2| &0 st composte measure F=X|.

Table 2. Composite measure scores of the conventional
method and the TE-GSAP proposed method
under noise environments.

Noise SNR Method

type (dB) GSAP TE-GSAP

0 1.794 1.802
. 5 2.299 2.311
White 10 2.707 2.720
15 3.077 3.083
0 2.128 2.149
5 2.591 2.603
Babble 10 2.993 2.997
15 3.346 3.348
0 3.467 3.480
. 5 3.803 3.813
Vehicle 10 4102 4109
15 4.349 4.354
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