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The control technology of two-wheeled self-balancing robot based on sliding mode control

Dai Fuquan, Ruan Yuzhen

(College of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; A dynamic robot model was established based on the Lagrangian function method and a

robot robust sliding mode controller was designed to enable the control of the robot balance, steering

and walking. The sliding mode controller belongs to robust control method that can maintain the con-

trol performance of the robot under external disturbances and parameter variation. The control effect

of the robot controller was verified via the joint simulation of MATLAB and ADAMS, which indicates

that the method presented is feasible and effective.
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Fig.1 Two-wheeled self-balancing robot
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Fig.2 Three dimensional diagram of two-wheeled

self-balancing robot
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Fig.3 Side view and top view of robot
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Fig.4 The schematic of walking control
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Fig.5 ADAMS model for two-wheeled robot
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Fig.6 Balance control simulation
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Fig.7 Steering control simulation
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Fig.8 Walking control simulation
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