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Fig. 1 Flexible-joint space robot
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Fig. 2 Simplified model of flexible joint
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Fig. 4 Trajectory tracking of space robot
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Adaptive CMAC neural network robust control for flexible joints

space robot with friction characteristics

YOU Xin-ye*, CHEN Li

(College of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract: The dynamic control of a floating space robot system with flexible joints under the influence of
joint friction torques is discussed. A CMAC robust controller based on Gaussian basis function and
friction torque compensator are proposed. The singular perturbation theory is used to decompose the
dynamic model of the system into fast and slow subsystems. A torque differential feedback controller is
designed for the fast subsystem to suppress the vibration caused by the joint flexibility of the
manipulator. For the slow subsystem,a robust controller based on adaptive CMAC neural network is
designed to realize the joint trajectory tracking under the condition of uncertain parameters of the
system,and a compensator based on the upper bound of friction force is designed to eliminate the
influence of friction torque. Compared with the traditional CMAC neural network control, the proposed
controller can effectively improve the hysteresis problem caused by nonlinear joint friction,and has the
ability to track the desired trajectory quickly and accurately. The stability of the controller is proved by

Lyapunov stability theory. The effectiveness of the scheme is verified by the simulation results.

Key words: space robot;flexible-joint; CMAC;nonlinear friction;robust control
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