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Electromechanical Actuator Control Method Based on Sliding
Mode Variable Structure and Extended State Observer

WU Zhen, CAO Dong-hai, XIONG Guan-song

(Beijing Institute of Automation Control Equipment, Beijing 100074, China)

Abstract: To improve the robustness of electromechanical actuator servo system, and solve the
problem of electromechanical actuator uncertain load lead to low tracking accuracy in practice. a
novel electromechanical actuator control method is proposed, which is based on the exponential
trending law-sliding mode variable structure and extended state observer (ESO) which can real-
time estimate the load’s disturbance of the electromechanical actuator. The controller design meth-
od and experimental verification are given. The simulation and experimental results show that
compared with the conventional sliding mode controller, the variable structure control with ex-
tended state observer can effectively improve the tracking performance of electromechanical actua-
tor.
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Fig. 1 Structure diagram of electromechanical actuator system
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Fig. 2 Mathematical model of electromechanical

actuator system
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Fig. 3 Structure diagram of the sliding

model control based on ESO
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Tab. 1 Electromechanical actuator parameters
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Fig. 4 SV step simulation curve with load
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Fig. 5 1V step response with load
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Fig. 6 5V step response with load
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Tab.3 Comparison of experimental results
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Fig. 8 1V 1Hz compensation cure of disturbance
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Fig. 9 5V 3Hz position tracking
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Fig. 10 5V 3Hz compensation cure of disturbance
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