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I,-Norm-Penalized Proportionate Affine Projection Generalized

Maximum Correntropy Algorithm

ZHANG Junhui'!, WANG Yu'?
(1. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756, China;
2. Key Laboratory of Magnetic Suspension Technology and Maglev Vehicle,
Ministry of Education, Chengdu 611756, China)

Abstract: For the identification of sparse systems under non-Gaussian noise, an Lp-norm-penalized proportionate affine
projection generalized maximum correntropy (LP-PAPGMC) algorithm is proposed; This algorithm integrates the robustness
of generalized maximum correntropy to impulsive noise and the adaptability of affine projection to strongly correlated input
signals, along with the enhancements in performance for sparse systems provided by the proportionate matrix and Lp-norm-
penalized constraint; By considering that the LP-PAPGMC algorithm uses a constant kernel width for weight updates, there
is an inherent trade-off between convergence speed and steady-state bias. Therefore, by using a variable kernel width strategy
to dynamically adjust the kernel width of the algorithm, an Lp-norm-penalized variable kernel-width proportionate affine pro-
jection generalized maximum correntropy (LP-VKWPAPGMC) algorithm is proposed; By identifying a system with different
sparse matrices under the conditions of Gaussian noise and mixed Gaussian noise, it has been validated that the LP-PAPGMC
and its variable kernel width algorithms have notable advantages over other related affine projection algorithms in convergence
speed and steady-state biases; In acoustic echo cancellation scenarios with mixed Gaussian noise and mixed o-stable noise, the
LP-PAPGMC and LP-VKWPAPGMC algorithms are superior to other affine projection algorithms in performance.

Keywords: generalized maximum correntropy; affine projection; non-Gaussian noise; sparse systems; system identifica-

tion; acoustic echo cancellation
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