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Abstract: To explore the self-balancing problem of two-wheeled single rut vehicle, the opposed control
moment gyro unmanned self-balancing vehicle was used as research object. Aiming at the unstable system
and unknown disturbance of the vehicle body, the extended state observer (Extended State Observer) and
an active disturbance rejection controller composed of a state feedback control law that suppresses disturb-
ances online was applied. The torque output capability of the control moment gyro was measured by a

torque measurement bench, and the self-balancing ability of the vehicle with initial angle and under lateral
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disturbance was simulated. The simulation results showed that the adopted control method can quickly
balance the vehicle body at the expense of a small gyro frame angle, and the vehicle body roll angle only
fluctuated about 0. 2° when subjected to 300N of external disturbances, and the gyro frame angle changed
less. The research results are significant for improving the self-balancing and anti-disturbance ability of
two-wheel single rutting vehicles.

Key words: control moment gyro; self-balancing vehicle; auto disturbance rejection control; roll angle
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