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Detection of Impulse Signal in Noise Using a Minimum Variance Cepstrum
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ABSTRACT

Conventional cepstrum has been widely used to detect echo and fault signals embedded in noise. One of
the problems of finding impulse signals using the conventional cepstrum is that it is normally very
sensitive to signal to noise ratio (SNR). This paper proposes a signal processing method to detect impulse
signal in noisy environment. Because the proposed method minimizes the variance of signal power at a
cepstrum domain, it is suggested to be called as ‘minimum variance cepstrum (MV cepstrum)’. Computer
simulations have been performed to understand the characteristics of the MV cepstrum. Both mathematical
approach and computer simulations confirmed that the MV cepstrum is a useful technique to detect

impulse in noisy environment.
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(c) The Fourier transform of impulse,
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spectrum and white noise has continuous spectrum, the signal power of sinusoidal function
does not changed, but white noise power drop in proportion to the decrease of lifter
bandwidth (B) at cepstrum domain. (e) Minimum variance cepstrum.
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