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Multiple Model Robust Adaptive Control of Electro-Hydraulic Servo Systems

CHENG Xuhua, YAO Jianyong, LE Guigao

(School of Mechanical Engineering, Nanjing University of Science and Technology. Nanjing 210094, China)

Abstract: An multiple-model robust adaptive control algorithm is proposed for motion control of
electro-hydraulic servo systems subjected to both uncertain nonlinearities and strong parametric
uncertainties. According to the range of parametric uncertainties, multiple identification models
are designed and nonlinear robust items are added to the models to suppress the influence of
uncertain nonlinearities and to improve the robustness of the system. The controllers are designed
based on the identification models and then the performance index function designed based on the
identification error is considered to select the optimal controller as the current controller. This
method solves the problem that the traditional adaptive control is sensitive to the initial value.
The proposed control algorithm can overcome the influence of uncertain nonlinearities and strong
parametric uncertainties, guarantee an asymptotic output tracking performance, and improve the
transient response performance of the system. Experimental results showed that the proposed
algorithm can suppress the influence of modeling uncertainties. Its tracking error is 0. 038 6 mm
when the amplitude of the desired tracking trajectory is 10 mm and the relative tracking error
reaches 0. 386 %, thus the system tracking accuracy is obviously improved.
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