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Research on three-joint robot’s robust sliding mode control based on
model’s partitional approximating
MA Lili, ZHONG Bin
(College of Equipment Engineering, Engineering University of Chinese Armed Police Force, Xi’an 710086, China)
Abstract: Generally, the dynamic model of robot with three-joint is undetermined due to three-
joint robot’s uncertain structure parameters, working environment’s external interfere and struc-
tural vibration. Accordingly, it is difficult to control the robot’s joints’ position stabilizing and
trajectory tracking and controller’s design due to the dynamic model’s uncertainty. Therefore,
three designed RBF (Radical Basis Function) neural networks are used to respectively model the
three undetermined terms of the undetermined robot dynamic model, with partition approxima-
ting the three-joint robot. Three undetermined terms’ estimation information is respectively ob-
tained, with the robot’s estimation model obtained. The neural networks’ weights are obtained
through the adaptive algorithm. The robust sliding mode control law is designed based on the ro-
bot’s estimation model. The control law’s robust term is used to overcome the neural networks’
modeling error. The control system’s stability is proved by defining Lyapunov function. The
simulation experiments test verifies that three joints can trace ideal trajectory and reach an ideal
position in 1s, and stabilization error and tracking error can fast and stably approximate to zero.
Key words: robot with three-joint; model’s partitional approximating; joints’ control; RBF neu-
ral network
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Fig. 1 Robot with three joints
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