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不确定性空间机器人自适应Terminal滑模控制方法
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摘要： 

分析了空间机器人本体质量变化和负载情况变化对系统动力学不确定性的影响，并针对空间机器人操作负载变化显

著的特点，设计了一种自适应Terminal滑模控制方法。利用RBF神经网络在线学习系统的不确定性上界，系统状态

始终保持在滑模面上，并能保证系统控制误差在有限时间内收敛。以两自由度空间机器人为对象，对不同负载情况

的运动进行了仿真，结果表明这种滑模控制方法对系统负载变化不敏感，并能保证期望控制精度。 
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Adaptive terminal sliding mode control for uncertain space robot

XUE Li-jun1, HU Song-hua1, LIANG Bin2| LI Cheng2, QIANG Wen-Yi1 

1.Department of Control Science and Engineering, Harbin Institute of Technology, Harbin 150001, 
China；2.Institute of Space Intelligent System, Harbin Institute of Technology, Harbin 150001, China 

Abstract: 

The dynamic uncertainty of space robot caused by the change of base mass or load mass is analyzed. 
According to the characteristic that the operation load of space robot varies significantly, an adaptive 
terminal sliding mode controller is designed, and the upper bound of the dynamic uncertainty is learnt 
using a RBF neural network. The designed controller ensures that the system states stay on the sliding 
surface all the time. Further, the control errors converge to zero in finite time. Simulation with different 
loads is carried out on a space robot with two DOF. Results show that the proposed method is robust to 
dynamic uncertainty.
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