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Design of virtual actuator with robust adaptive sliding mode

FU Ming-yu, NING Ji-peng!, WEI Yu-shi, SUN Xing-yan
(College of Automation, Harbin Engineering University, Harbin Heilongjiang 150001, China)

Abstract: To maintain the safe operation for uncertain nonlinear systems after actuator failure, we consider the total
effect from un-modeled dynamics, external disturbances and uncertain parameters, etc., and propose a virtual actuator con-
trol reconfiguration strategy with robust-adaptive sliding-mode. The robustness of sliding mode control is used to eliminate
effects of uncertainties. Because of the parameter adaptive method, a priori knowledge of the uncertainty boundary is not
required. The structure and parameters of nominal controller are unchanged by means of a virtual actuator. The stability
and robustness of the closed-loop system is proved by using the Lyapunov stability theory. The validity of the proposed

approach is investigated in the simulation of a dynamic positioning vessel.
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configuration of uncertain nonlinear systems)
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Fig. 1 Principle of control reconfiguration for actuator fault
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3.3 JEIIIAT 2 E AP T (Design of control
reconfiguration using virtual actuator)
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analyses)
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4 4 2% (Simulation experiments)
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Table 1 Marine rescue vessel features
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Fig. 2 The configuration of marine rescue vessel’s thrusters
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