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Sliding mode adaptive control of electro-hydraulic system with

nonlinear unknown parameters
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(Mechanical Design Institute, Zhejiang University, Hangzhou Zhejiang 310027, China)

Abstract: An adaptive sliding control method is proposed for an electro-hydraulic system with nonlinear unknown pa-
rameters. The proposed control method is for designing a nonlinear adaptive controller with adaptation laws to compensate
the nonlinear uncertain parameters due to the uncertainty of the original controlled volumes. Firstly, we developed a novel
type Lyapunov function to construct an asymptotically stable adaptive controller and present the adaptation laws of nonlin-
ear uncertain parameters. Then, by combining sliding mode control with a simple robust method, the sliding mode adaptive
controller with parameters update laws of the electro-hydraulic system is designed, which can compensate the system for
uncertain nonlinearities, linear uncertain parameters and especially nonlinear uncertain parameters resulted from the un-
certainty of the original controlled volumes. Finally, the experimental results show that the nonlinear control algorithm,
together with the adaptation scheme, gives a good performance for the specified tracking task in the presence of unknown
nonlinear parameters.
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2 RG5hJ1F B (System dynamic model)
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Fig. 1 Schematic diagram of the hydraulic system
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