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Time Delay Estimation using Frequency Domain Low-pass Filter
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Abstract

Generalized Cross Correlation - Phase Transform(GCC-PHAT) approach, which employs cross-correlation and signal
whitening, is a popular and very effective method for estimating time delays utilizing cross-correlation between signals
at two sensors. In this paper, we reevaluate the calculation procedure of GCC-PHAT as Discrete Fourier
Transform(DFT). This evaluation reveals the presence of an effective frequency band crucial for time delay estimation.
Utilizing a low-pass filter to segregate the effective frequency band, we demonstrate that the performance of
GCC-PHAT can be significantly enhanced. By comparing the proposed method with the GCC-PHAT under the different
cut-offs of the low-pass filter, it is shown that in the case of a white Gaussian signal source, there is an improvement
in mean square estimation error of up to about 10.9 dB at a signal-to-noise ratio between 0 dB and 10 dB.
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