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Sliding Mode Control for Variable Structure Near Space Vehicles

with Time-Varying Composite Disturbance
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(College of Information Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract: When variable structure near space vehicles perform different tasks, the composite
disturbance changes due to the varying structures. A switched disturbance observer is designed to
synchronously switch with the variable structure near space vehicle. According to the switched
disturbance observer, a switched sliding mode controller is constructed with the sliding mode
control strategy. Then considering the actuator dynamics in practice, a new switched sliding
mode method is proposed. The common Lyapunov function method is utilized to prove that
uniform boundedness of all system signals can be guaranteed under arbitrary switching rules.
Simulation shows that unknown discontinuous composite disturbance can be observed effectively
by the designed switched nonlinear disturbance observer, and the proposed control strategy can
meet the tracking control requirement of variable structure near space vehicles.
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