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Abstract

Chin. J. Space Sci. ZIAFAFFIR 2023, 43(2)

In the actual operation of a space robot, the input of the control system is often limited,

which will seriously affect the control quality of the system. In this paper, a flexible space robot system

based on floating substrate is studied with limited input. The system’s dynamics equation is established

through the system’s kinematics and dynamics analysis. For the rigid-flexible coupling system, the singu-

lar perturbation method decomposes the system into slow and fast independent subsystems, and control

methods are designed for each subsystem. Finally, a hybrid control method consisting of an improved ro-

bust sliding mode fuzzy control method, a velocity difference feedback control, and a linear-quadratic op-

timal control is proposed. The control method can actively reduce the torque required by the space robot

to complete the desired movement and make the system adapt to the working conditions with limited in-

put. At the same time, it can compensate for the uncertain parameters and external disturbance and re-

alize the precise control of the system motion and active suppression of vibration. Simulation experi-

ments show that the proposed hybrid control method is effective and adaptable when limited input.
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