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Adaptive Sliding Mode Control for Flexible Spacecraft Based on Modal Observer
SONG Xin", WANG Na™", LI Guangyou®
(a. College of Automation; b. Shandong Key Laboratory of Industrial
Control Technology, Qingdao University, Qingdao 266071, China)

Abstract . For the attitude control system of flexible spacecraft with external disturbance, the problem of unknown inertia matrix is

studied. In consideration of the influence of vibration generated by flexible appendage on the system, a modal observer is
constructed to estimate the modal value of flexible spacecraft. An adaptive law is designed to estimate the upper bound of the

external disturbance and the inertia matrix, and an adaptive sliding mode controller is designed based on the modal observer. The
stability of the closed—-loop system is analyzed by Lyapunov stability theory. The simulation results show that the designed controller
can suppress the influence of external interference on the system,which meets the requirements of attitude stability control of flexible

spacecraft.
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