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The purpose of this study is to construct the attitude control system for
spacecraft with variable-speed control moment gyros (VSCMGs) in order to achieve agile and reliable
attitude change maneuver. In this study, by focusing spacecraft with 2-4 VSCMGs, the attitude
control system is investigated. When the spacecraft has two VSCMGs, time trajectories of gimbal
angles and wheel angular momentums are firstly obtained, and then, the feedback attitude control
system based on the time trajectories is realized. When the spacecraft has three or more VSCMGs, by
utilizing the redundant degrees of freedom of actuators, the passage of the singular state of the
CMGs and the wheel angular momentums are controlled as well as the spacecraft attitude. These
attitude control systems are validated by numerical simulations and ground experiments.
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