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A variable gain sliding mode control method for space robots

SHI Lingling, YAO He, JIN Xin, LI Chaojiang

(School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract; A variable gain sliding mode control algorithm is proposed for a space robot to track the path aimed at
capturing a target. MATLAB/Simscape is used to verify the dynamic model of the space robot and the control
algorithm. First, Lagrange method is adopted to establish the dynamic model, and subsequently a model considering
the uncertainty of the system is developed. A sliding mode controller which introduces a variable gain is developed.
The gain can adapt to the uncertainty of the system and its motion thereby facilitating the controller to be robust.
Further, the theoretical model of the space robot is verified using Simscape Multibody. In addition, for the scenarios
of single joint motion, multiple joints motion and uncertain system, the proposed control method is applied to the
robot for tracking a desired path. Numerical results have demonstrated that in comparison with computed control
method, the new method presents higher control accuracy and faster convergence speed.
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Tab.1 Parameters of space robot and their meaning
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Tab.2  Parameters of space robot
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Fig.9 Path tracking error of the system with Gaussian noise
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