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Identification method of the Hammerstein-Wiener model based on
combined signal sources

LI Feng't, LUO Yin-sheng', LI Bo', LI Sheng-quan®

(1. College of Electrical and Information Engineering, Jiangsu University of Technology, Changzhou 213001, China;
2. College of Electrical, Energy and Power Engineering, Yangzhou University, Yangzhou 225127, China)

Abstract: An identification method based on combined signal sources is proposed to identify the nonlinear Hammerstein-
Wiener model with coloured noise. The combined signal sources composed of separable signals and random signals are
used to realize the separation of the parameter identification of the series modules for the Hammerstein-Wiener model
with coloured noise, which can effectively simplifies the identification process. Firstly, based on the input and output of
separable signals, the correlation analysis method is employed to compensate the process noise and identify the parameters
of the static nonlinear module and the dynamic linear module. Then, by means of the auxiliary model technique, the
output of the auxiliary model and residual estimation are used to replace the unmeasurable intermediate variables and
noise variables in the identification model, respectively. The recursive extended least square method based on the auxiliary
model is deduced to identify the parameters of the input static nonlinear module and noise model according to the input and
output data of random signals. Theoretical analysis and simulation results show that the proposed method can effectively
identify the nonlinear Hammerstein-Wiener model with coloured noise and has good robustness.
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