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Abstract: A neural network adaptive robust control method based on singular perturbation is proposed to solve the
problem of flexible joint space robot control with load variation, modeling error, and friction disturbance. First, the
Lagrange equation and the law of moment conservation are used to establish the dynamics model of free-floating space
robot with flexible joints. Second, the singular perturbation theory is used to approximately decompose the dynamics
model into a rigid slow subsystem and a flexible fast subsystem. An adaptive robust controller based on neural network
compensation is designed for the slow subsystem, and a flexible compensator and a torque differential feedback

suppressor are designed for the fast subsystem. Finally, the stability of the control system is proved based on the
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Lyapunov theory. The simulation results show that the proposed control strategy is effective, and the independent

neural network adaptive robust controller can suppress the elastic vibration and track the desired trajectory accurately

even when the flexible compensator fails.

Key words: space robot; load variation; flexible joint; neural network; vibration suppression; adaptive control
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Fig. 1 Floating flexible joint space manipulator system
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Fig.3 Technical route of the control system based on

neural network compensation
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