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Iterative learning algorithm with forgetting factor for
Hammerstein-Wiener time-varying systems

ZHONG Guomin, YU Qile, WANG Liming
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

For Hammerstein-Wiener nonlinear time-varying systems running repeatedly on a finite interval, the nonlinear
output part of Hammerstein-Wiener system is tackled based on polynomial expansion to construct the regression
model. The time-varying parameters of the system are estimated by the iterative learning gradient algorithm with for-
getting factor and the iterative learning least square algorithm with forgetting factor. When the system parameters
change rapidly along the time axis and slowly along the iteration axis, the forgetting factor is modified to improve the
identification accuracy. The derivation processes of the two algorithms are given and verified by numeral simula-
tions. The simulation results show that the iterative learning least squares algorithm with forgetting factor can per-
form high identification accuracy, fast convergence speed and few iterations when reaching the same performance
index, which verifies the effectiveness of the proposed learning algorithm.

Key words: learning identification, least square, stochastic gradient, Hammerstein-Wiener model
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