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Adaptive Backstepping Control for Anti—windup Design of
Electro—hydrostatic Braking Actuator with Input Saturation

Fu Xiaogang', Qiu Wei', Yang Kai®
(1. Shanghai Aerospace Control Technology Institute, Shanghai 200000, China;
2. College of Astronautics, Northwestern Polytechnical University, Xi’an 710000, China)

Abstract; For overcoming the unknown nonlinearity and parameters variability in the model of electro— hydrostatic braking sys-
tem, a Lyapunov function—based control algorithm is addressed for force tracking control in the case of input saturation presence.
Treating modeling errors, unmodeled nonlinearities as unknown external disturbances, the state space model of electro— hydrostatic
actuator is formulated as a strict feedback system. By using backstepping approaches. an online estimation scheme is adopted to ap-
proximate the external disturbance of the system. To deal with saturation, the anti— windup compensator is constructed. Regarded
the error between the control input and saturated input as the input of the compensator, a number of signals are generated to compen-
sate the effect of saturation. Based on the Lyapunov stability analysis, it is shown that the proposed control strategy guarantees that
asymptotic force tracking is achieved. all closed loop signals are ensured to be bounded. The tracking error is adjustable by an explicit
choice of design parameters. The simulation results and experiment results are provided to show that the control scheme proposed has

a good capacity to deal with the model parameter uncertainty, and compared with the classical beckstepping control, the robustness

and steady state accuracy have improved obviously.
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