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Self-balancing control of cubli robot based on interval II T-S fuzzy model

LI Lei®, ZHANG Zheng™ ™ ™" | HUANG Weihua™ ™ , GUO Qingrui* , HU Yangcheng”
( " Institute of Robotics and Intelligent Systems, Wuhan University of Science and Technology, Wuhan 430081 )
( ™ Engineering Research Center of Metallurgical Automation and Testing Technology ,
Ministry of Education, Wuhan University of Science and Technology, Wuhan 430081 )
( ™ School of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081 )
Abstract
The cubli robot has the characteristics of nonlinearity, multi-variable, strong coupling and underactuated struc-
ture instability. Aiming at the control problem of the cubli robot with the edge as the fulcrum on the slope, a self-bal-
ancing control system of the cube robot based on the T-S fuzzy model of interval I is designed. Firstly, based on the
interval I T-S fuzzy model, the self-balancing of the cubli robot on the slope with the edge as the fulcrum is modeled.
Then, a state feedback controller based on the interval Il T-S fuzzy model is designed, and the fuzzy rules of the con-
troller are reduced by the rough set. Finally, the experiment verifies the feasibility of the slope control system of the
cube robot designed in this paper. Through the comparison of the experimental results, it can be seen that the de-
signed control system based on the interval Il T-S fuzzy model can better deal with the inaccuracy and external dis-
turbance of the cubli robot system compared with the traditional proportional integral derivative(PID) control system.
Key words: cubli robot, interval II T-S fuzzy model, rough set, self-balancing control
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