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Research on the control system of two-wheel self-balancing vehicles
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Abstract; The general principle and mathematical model of the two-wheel self-balancing vehicle were
analyzed. Aiming at the problem of interference and drift error of single sensors in the posture detection of two-
wheel balanced vehicles, the complementary filter algorithm was used to carry out fusion calculation of the data
output by the accelerometer and the gyroscope, and the noise interference was suppressed well and the accura-
cy of the output posture angle was improved. As to the self-balancing control of the two-wheel balancing vehi-
cle, proportional, integral and differential controllers were adopted to achieve a good vertical balance control of
the vehicle’ s balancing system. Simulation data and experimental results show that this method solves the
problem that single sensors have great errors in posture angle measurement, and achieves the required control
performance.
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Fig.1 Overall structure of the two-wheel

self-balancing vehicle
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Fig.2 Schematic diagram of the complementary filter
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Fig.3 Structure diagram of the balancing vehicle
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Fig.4 Simplified model of the DC motor’s drive system
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Fig.5 System control plan
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Fig.6 Inclination of the balancing vehicle
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Fig.7 Displacement of the balancing vehicle
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Fig.8 Angular speed of the balancing vehicle
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Fig.9 Real-time posture angle of the balancing vehicle
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