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Abstract: Flexible structures cause the dynamic parameters of flexible space manipulators to
change with time, which reduces the accuracy of tracking control. The lighter mass and the larger
ratio of length to radius may result in the vibration of flexible space manipulators during their
movement. To solve the above problems, a dynamic model of a flexible space manipulator
considering two-dimensional deformation and disturbance torque is established, and a simplified
non-linear dynamic formula is derived. On this basis, a control law is designed to identify and
compensate for the time-varying term and disturbance torque in the flexible space manipulator
using the radial basis function (RBF) neural network. Then, using the hyperbolic tangent
function as the approximation rate, a sliding mode control strategy is proposed. Finally, through
simulation and ground physical prototype experiment, it can be concluded that in the design of
control laws for flexible space manipulators, the control strategy with neural network
compensation effectively reduces the impact of disturbance torque on the flexible space
manipulator. By using the tanh function instead of the sgn function, the fluctuation of input
torque can be reduced, and the effectiveness of the RBF neural network compensation sliding
mode control strategy is verified.

Key words: flexible space manipulator; neural network compensation; dynamic modeling;
sliding mode control
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Fig.5 Deformation simulation results of the flexible
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Fig. 6 Simulation results of input torque of the
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Fig. 7 Trajectory simulation results of the flexible space manipulator
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Fig. 8 Experimental results of the ground control

experiment platform for the flexible

space manipulator

(a)—HER A/ T IG5 (o) — A% A0 BE IR ER R 2 .

N T RE i HURAS [ s ] SR (P RE L AR SCE
WY 4 PEN R RR , 23 Bl 2 0 1R 2 bnifiEiR
2% 32003 JEE M S s o 22 A B AN ] 5
RSP R bR oA, A 3 s

#3 —EIRTAREEHRBEEITMN ISR
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