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Abstract: Diffusion Affine Projection Algorithm (DAPA) is an important method to realize the adaptive
estimation of distributed network parameters. The algorithm can converge rapidly even when the input signal
has correlation. The disadvantage of DAPA is that the ability to suppress non-Gaussian noise with impulsive
characteristics is weak, and the fixed step size limits the performance of the algorithm. In this paper, a Variable
Step size Sign Diffusion Wilcoxon Affine Projection Algorithm (VSS-DWAPA) is proposed. Firstly, the
Wilcoxon norm which has strong ability to resist outliers is introduced as the cost function, and sign
quantization is carried out according to its value characteristics, and then a new iterative equation is derived.
Secondly, considering the limitation of fixed step size, the control of error signal to step size is realized through
iterative method. That is, in the initial stage and the almost convergent stage, the step size is selected
differently, which effectively makes it have better adaptation. The simulation results show that the proposed
VSS-DWAPA is superior to some existing diffusion adaptive filtering algorithms in convergence, stability and
tracking. It can also work well in Gaussian noise environment.
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