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[Abstract] Aiming at the issues of low high—speed tracking accuracy and weak robustness in the trajectory tracking
control of distributed electric drive bearing platforms, a hierarchical lateral motion control strategy based on desired front wheel
angle tracking is designed. Taking the distributed electric drive bearing platform as the research object, a comprehensive
dynamic model integrating rubber wheels, vehicle body, and electric drive modules is constructed based on the dynamic
analysis of each subsystem and the interaction relationship between the wheels and the ground. By constructing a hierarchical
motion control strategy with upper—level Model Predictive Control (MPC) trajectory tracking and lower—level steering motor
angle control, high—precision control of the platform’s lateral position can be achieved. A holistic dynamic simulation model of
the bearing platform is built using Simulink. The simulation results show that the lateral motion control strategy designed in this
research can achieve multi-scenario trajectory tracking with high precision at various speeds. Compared with the sliding mode
controller, the control accuracy of this strategy is improved by 33%, and the control stability is significantly enhanced.
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