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A Study on Time Delay Estimation using Frequency Domain
Auto—Correlation and Circular Kalman Filter
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Abstract

Time Delay Estimation (TDE) between two-sensor signals is fundamental to passive source localization, widely
used in sonar and indoor positioning. Generalized Cross Correlation with Phase Transform (GCC-PHAT) is
extensively used for its robust performance via phase-only spectral whitening. This paper proposes
GCC-CORR-KALMAN-PHAT, applying a Kalman filter to the phase output of GCC-CORR-PHAT to suppress
residual phase noise. Simulations under white Gaussian noise show MSE improvements of 6.5-27.6 dB over
GCC-PHAT and GCC-CORR-PHAT.
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