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Fig.1 Model of spacecraft with flexible booms
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Fig.2  Structure of control system
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Fig.3 Theory of input shaping technology
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Fig.4 Closed - loop disturbance rejection control system

based on internal model principle
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Fig. 6  Joint angle of boom one
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Fig.8 Main body attitude angle based on the proposed control method
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COMPOSITE VIBRATION CONTROL METHOD FOR SMALL
SATELLITE WITH FLEXIBLE BOOMS "

Ren Shanyong’ Chu Zhongyi
(Science & Technology on Inertial Laboratory, Key Laboratory of Fundamental Science for National Defense-Novel
Inertial Instrument & Navigation System Technology, Beihang University, Beijing 100191, China)

Abstract In order to avoid the magnetic influence of satellite to the measurement information in the space detec-
tion missions, lightweight flexible booms are required to support various types of payload on their tip away from
the satellite platform. While the elastic vibration of flexible booms will affect the attitude control accuracy of the
satellite. Considering the complexity of appendages vibration and its effect on the satellite, an optimal input sha-
ping( OIS) is applied to the flexible booms to suppress its low-order mode vibration, and then an adaptive dis-
turbance rejection filter( ADRF) is designed to reject the disturbance caused by the residual vibration of booms
further. Simulation results show that the proposed composite vibration control method can improve the satellite at-

titude control accuracy greatly.

Key words flexible booms, optimal input shaping, adaptive disturbance rejection filter, composite vibra-

tion control
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