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Particle Swarm Optimization LQR Control of Self-Balancing Vehicles
with Control Moment Gyro

SHAN Junlin®, WANG Lixin®, QIN Weiwei", LI Xiang®

(‘a. School of Missile Engineering; b. Schol of Nuclear Engineering,
Rocket Force University of Engineering, Xi’ an 710025, China)

Abstract; The Lagrange method was used to establish the system dynamics model under static situation of
the self-balancing vehicle. Based on state space expression obtained by model linearization, the LQR
controller was designed and the particle swarm optimization algorithm was proposed to determine the weight
coefficient matrix () and R. Verification experiment was carried out on the vehicle platform, and the results
show that particle swarm optimization LQR controller can effectively realize system rolling stability control
and has certain coupling suppression and anti-disturbance ability.
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