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Fuzzy logic-based information fusion preview
attitude control for spacecraft

BAO Yanwei, GUAN Ping, GE Xinsheng, CAO Yuteng

(School of Automation, Beijing Information Science & Technology University,100192 Beijing, China)

Abstract ; Large flexible appendages of flexible spacecraft are characterised by their large scale and low
stiffness, resulting in vibration of large flexible appendages that can seriously affect the attitude precision
of the spacecraft. Information fusion preview control is combined with fuzzy control to construct the atti-
tude controller. According to the information fusion theory, the spacecraft’s desired trajectory and system
dynamics information are fused, the optimal preview control law is derived. The optimal preview control
law can be easily obtained due to the information fusion control has a simple design process and low com-
putational burden. In real engineering, the control torque generated by the actuator is limited. The fuzzy
controller is employed to adjust the parameters of the control law on-line in order to satisfy the require-
ments of limitation. Simulation results show that the designed control strategy with high control perform-
ance can effectively suppress the vibration of the flexible appendages, and the attitude angle can reach the

desired value accurately and quickly. The proposed control strategy can be served as a reference for the
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engineering application of large flexible spacecraft attitude control.
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Fig.1 Structure and reference frame of

the large flexible spacecraft
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