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Attitude control and vibration suppress of a flexible
Spacecraft Considering gravity effects

Liu Fucai, Chen Xin, Jia Xiaojing
(Industrial Computer Control Engineering of Yanshan University, Key Laboratory
of Hebei Province, Qinhuangdao 066004 )
Abstract

A dynamical model for flexible spacecrafts considering the gravity effect was established by choosing a uniaxial
rotating flexible spacecraft as the object of the study, and then the simulation studies of the spacecraft’ s vibration
characteristics and the attitude control accuracy in its ground alignment phase and space application phase were
conducted. The simulation results show that the gravity effect has influence on both the vibration characteristics and
the attitude control accuracy of the flexible spacecraft. To make flexible spacecrafts achieve higher attitude control
accuracy and ideal vibration suppression, an auto disturbance rejection controller (ADRC) was designed. The con-
troller does not depend on the precise mathematical model of the object under control, and can be applied to differ-
ent gravity environments. The simulation results show that the controller is effective in vibration suppress and atti-
tude control in the phases of ground alignment and space application of flexible spacecrafts.

Key words: flexible spacecraft, gravity effect, attitude control, vibration suppress
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