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MAD-based Variable-Center and Variable-Kernel-Width MCC
Underwater Acoustic Channel Estimation Method

Tang Qi, Liu Ying, Zhou Junyao

School of Electronic Engineering, Xi”an University of Posts & Telecommunications, Xi’an 710121, China

Abstract: To address the limitations of conventional maximum correntropy criterion (MCC) algorithms in non-Gaussian,
non-stationary underwater acoustic channels, specifically their dependency on fixed kernel widths and the vulnerability
of center estimation to impulse contamination, a variable-center variable-kernel-width MCC (VC-VKW-MCC) channel
estimation method based on median absolute deviation (MAD) was proposed. The robust property of MAD to impulses
was utilized, combined with sliding windows and soft clipping, to achieve the adaptive updating of the filtering center
and kernel width, thereby effectively suppressing impulsive noise. The mean-square convergence condition of the
method was theoretically derived. Simulation results showed that the proposed algorithm obtained more than 70% higher
steady-state accuracy than the fixed-kernel-width MCC algorithm, and more than 60% higher accuracy than the Fe-MCC-
AKW algorithm.
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