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Predefined-time attitude tracking control for fully actuated rigid
spacecraft

WU Yu-yao, LI Xue-fang, LIU Wan-quan'
(School of Intelligent Systems Engineering, Sun Yat-sen University Shenzhen Campus, Shenzhen 518107, China)

Abstract: This paper investigates the problem of predefined-time attitude tracking control for a rigid spacecraft system
in the presence of inertial parameter uncertainties and external disturbances. Based on the second-order dynamics model
of the rigid spacecraft, a finite-time extended state observer is constructed by utilizing the fully actuated system theory.
Then, a novel predefined-time attitude tracking control scheme is designed by introducing an adjustable parameter. The
advantage of this control strategy is that the convergence time of the control system is not only smaller than the upper
bound of the predefined time, but also its speed can be directly adjusted by the introduced control parameter. By using the
Lyapunov stability theory, this paper proves the convergence of the extended state observer and the stability of the closed-
loop control system. Finally, the effectiveness of the designed control scheme is validated by numerical simulation.
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