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Abstract: Wiener systems, consisting of a linear dynamic subsystem and a static nonlinear
subsystem in series, find extensive application in process industries such as petroleum and
chemical engineering. Obtaining the model of Wiener systems holds significant importance. A
nonlinear system identification method based on the linear variable weight—Levenberg Marquardt—
quasi Newton (LVW-LM-QN) algorithm for Wiener systems was proposed. The Wiener system
was divided into two subsystems for separate processing. For the linear dynamic part, the
subspace identification method with the canonical variate analysis (CVA) algorithm was used for
parameter estimation, whereas for the subsequent nonlinear static part, the LVW-LM-QN
algorithm was employed for identification. Finally, the method was evaluated through numerical
examples and an application case of liquid level control in a two-tank system, and the
effectiveness and accuracy of the proposed method were verified by the simulation results.
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Table 3 RMSE and MAPE of different identification
methods
ik RMSE MAPE
Subspace-based 0.116 6 0.6277
LM 0.1232 0.8543
LVW-LM-QN 0.0425 0.2427
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