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Attitude and orbit control of spacecrafts for motion reconstruction of
flying around and approaching the tumbling target

SUN Shihao, JIA Yingmin
(The Seventh Research Division, Beihang University, Beijing 100191, China)

Abstract ; This paper deals with the attitude and orbit control problem for motion reconstruction of spacecrafts flying
around and approaching the tumbling target during ground experiments. Firstly, a 6-DOF similarity model is estab-
lished to describe the integrated attitude and orbit motion, which is suitable for the experimental verification with
the practical constraints on the space size, running velocity and time involved. Secondly, the polynomial approach
is used to design the motion reference trajectory that can ensure finite-time convergence and good dynamic perform-
ances, based on which, an integrated attitude and orbit control law is proposed by the back-stepping method and
the corresponding closed-loop stability is proved. Finally, a numerical example is included to illustrate the effective-
ness of the obtained results.
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