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Reduced Order Adaptive Neural Network Sliding Mode
Control of Constrained Space Robot
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Abstract: In order to achieve the high precision control of the constrained space robot, a reduced order adaptive neural network

(1. Xi’an Institute of Optics and Precision Mechanics of CAS, Xi’an

Representative Bureau of Equipment Department of Aerospace System Department, Xi'an

sliding mode control algorithm based on Udwadia-Kalaba (U-K) equation is proposed. On the basis of U-K equation and considering
the ideal and non-ideal constrained forces of the constrained space robot, the detailed dynamic equations are derived. Considering the
uncertainty of the non-ideal constrained forces, and sliding mode control alone can cause chattering phenomenon, a adaptive neural
network sliding mode control algorithm is proposed to realize the high-precision tracking of each joint angle, angle speed and non-ideal
constrained force. For the constrained model of the system, the dynamic equation and sliding mode controller are reduced the order to
decrease the variables and simplify the calculation process. To verify the correctness and rationality of the proposed algorithm. the

simulation and verification are carried out using 2-DOF constrained space robot as an example. The simulation results show that the

tracking errors of the joint angle, angle speed and non-ideal constrained force are less than 107",

Keywords: space robot; sliding mode control; neural network control; U-K equation; dynamic modeling
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