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System Design, Modeling and LQ Control of a Two — wheeled Self — balancing Robot

RUAN Xiaogang,LLIU Jiang,DI Haijiang,1.I Xinyuan,ZHAQ Jianwei

(School of Electronics Information & Control Engineering, Beijing University of Technology, Beijing, 100022, China)

Abstract: A two — wheeled self ~ balancing robot is designed, which uses a TMS320F2812DSP as center controller, two
coaxial DC motors as actuator independently. Gesture sensors include a gyroscope,an inclinometer and two motor encoders.
Based upon Newton dynamics mechanics theory,a mathematical model of linear system is built up. A systematic simulation ex~
periment and physics experiment are accomplished after the feedback coefficients is gained using LQR control strategy. The ex-
periment result shows that the system model and the controller design are reasonable and effective. Besides, the DSP control

program may be used for other control algorithms, and values of running states are accessible, which offers convenience for

data analysis and sensor signal processing.
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