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Gaussian Process Regression-Based Learning Control for Combined Spacecraft
Attitude Takeover

MA Guangfu, LIU Yuhan, LYU Yueyong, GUO Yanning
(Department of Control Science and Engineering, Harbin Institute of Technology, Harbin 150001, Heilongjiang, China)

Abstract: Non-cooperative targets generally have the characteristics of complex structures, unknown inertia
matrices, unknown attitude maneuverability, etc., which make the combined spacecraft attitude dynamics present
highly nonlinear and strong coupling performances and hard to be accurately identified on orbit. In this paper, a sparse
Gaussian process regression (GPR) based attitude takeover control strategy is proposed for the combined spacecraft
after capturing a non-cooperative target with active maneuverability. Firstly, the costly on-orbit identification is
avoided, while only the 1/O data collected during the on-board operation is utilized to obtain a sparse GPR model to
rapidly compensate the unknown dynamics. Then, a novel adaptive feedback gain control strategy is presented
according to the learnt model, and the rigorous theoretical proof of all related closed-loop uniform ultimate bounded
(UUB) stability guarantees is provided. It is shown that the proposed strategy can significantly reduce the on-board
computational load while ensuring the control accuracy. Finally, numerical simulations are carried out to validate the
effectiveness and practical value of the proposed strategy.
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Fig.1 A snapshot of the combined spacecraft
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