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Coupled attitude and orbit control for relative motion of underactuated
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Abstract: A coupled attitude and orbit controller is proposed for the six-degrees-of-freedom(6-DOF) relative motion of an
underactuated and asymmetrical spacecraft. Firstly, by using dual quaternion, a 6-DOF relative motion model is introduced.
Then, a generalized sliding mode controller is proposed to achieve the asymptotic stabilization of underactuated relative
attitude motion based on the generalized inversion of the matrix and null control vector. Finally, considering the coupling
effect of attitude and orbit, Gauss pseudospectral method and nonlinear programming are adopted to obtain a power optimal
trajectory which is tracked with sliding variable structure control. The simulation results show that the proposed method is
effective and feasible, and it consumes less power than other methods.
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