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Abstract

A trajectory tracking controller based on an improved model predictive control algorithm is de-
signed for all-terrain wheeled differential steering vehicles. Firstly, the kinematics and dynamics
of differential steering vehicles are analyzed, and the MPC trajectory tracking error model is es-
tablished. Then, according to the actual tracking error, the controller weight coefficient adjust-
ment method is designed to dynamically adjust the MPC state quantity matrix weight and control
quantity matrix weight. Finally, the performance of the improved trajectory tracking algorithm is
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verified by simulation experiments. The simulation results show that compared with the classical
MPC method, the lateral tracking error of the reference trajectory is reduced by 35.3%, the course
tracking error is reduced by 3%, and the tracking accuracy is greatly improved.
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Figure 1. Kinematic model of differential vehicle
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Figure 2. Vehicle body dynamic model
2. EEHNFRE

XHERHAT R I1 3, AR G5 5 M R s DU TR] Aol oA an & 3,

v

Figure 3. Wheel dynamic model
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Table 1. Simulate vehicle model parameters
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Figure 4. Trajectory tracking effect diagram
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Figure 5. Lateral error diagram and heading error diagram
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Table 3. Simulation experiment effect statistics
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