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Voice Activity Detection Based on Signal Energy and Entropy-difference in
Noisy Environments

Dong-Gyung Ha* - Seok-Je Cho** - Gang-Gyoo Jin** - Ok-Keun Shint

Abstract : In many areas of speech signal processing such as automatic speech
recognition and packet based voice communication technique, VAD (voice activity
detection) plays an important role in the performance of the overall system. In this
paper, we present a new feature parameter for VAD which is the product of energy of
the signal and the difference of two types of entropies. For this end, we first define a
Mel filter-bank based entropy and calculate its difference from the conventional entropy
in frequency domain. The difference is then multiplied by the spectral energy of the
signal to yield the final feature parameter which we call PEED (product of energy and
entropy difference). Through experiments, we could verify that the proposed VAD
parameter is more efficient than the conventional spectral entropy based parameter in
various SNRs and noisy environments.

Key words : Entropy(dEZ3) Entropy difference(AEZD] ), Signal energy(41E UA]),
Voice activity detection(&4F#7+2%), VAD(VAD), Noise reduction(F&41A)
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{a) Mel filter-bank
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(c) Mel scale power spectrum
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Fig. 1 An example of power spectrum and Mel-scale
power spectrum for a given frame of speech
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Fig. 2 Voice activity detection in white Gaussian
noise at SNR=10dB : (a) time domain speech
signal of '1997594', (b) noise added speech
signal, (c) entropy contour (dotted line) and
PEED contour (solid line) of the signal
depicted in (b)
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Fig. 3 Voice activity detection in colored noise
(Volvo noise ) environment at SNR = -5dB:
(a) speech signal of 2370072, (b) noise
added speech signal, (c) entropy contour
(dotted line) and PEED contour (solid line) of
the signal depicted in (b)
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Fig. 4 Receiver Operating Characteristics of voice
activity detection performances of the entropy
based method and proposed method for
various noise types: (a) white Gaussian noise,
(b) babble noise, (¢) F16 cockpit noise, (d)
factory noise, (e) volvo noise, (f) average
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