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Abstract: An asymptotic tracking control strategy is proposed for electro-hydraulic actuator
(EHA) systems with parametric uncertainty, mismatched and matched time-varying disturbance.
Firstly, an extended state observer (ESO) is constructed to estimate and compensate for the
mismatched time-varying disturbance accurately. By introducing the robust adaptive term into the
classical ESO, the asymptotic estimation result is obtained, and the conservatism of robust gain
selection is reduced. Then, a robust adaptive term is designed to estimate the upper bound of the
matched disturbance to eliminate the effect of the matched time-varying disturbance. In addition,
adaptive laws are used to estimate the parametric uncertainty. Through the Lyapunov stability
theory, it is proved that the tracking error can asymptotically converge to zero. Finally, the
effectiveness of the proposed control strategy is verified by simulation and experiment.
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