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Composite Control of On-Orbit Operation of Free-floating Space
Flexible Manipulator with Rigid Load
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Abstract: Aiming at a free-floating space flexible manipulator with a rigid load on-orbit, the trajectory
tracking control of the load and an active vibration suppression of the flexible manipulator are studied in
Cartesian space. On the basis of the assumed modes method, the Lagrange principle and the momentum
conservation law, the dynamics modeling of a free-floating space flexible manipulator with a rigid load
on-orbit is derived. Furthermore, a slow subsystem and a fast subsystem are separated based on the
two-time scale singular perturbation method in which a fuzzy terminal sliding mode control method and a
Backstepping control method are adopted in each subsystem respectively. Using this combined control
method, the manipulator can track the expected trajectory accurately and its flexible vibration can be
suppressed during manipulating the rigid load. Finally, the simulation results validate the effectiveness
of the proposed method.
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