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Abstract

The vehicle kinematic model, characterized by simple structure, low computational cost, and strong robustness, has broad application
value in low-to-medium speed autonomous driving and embedded platforms with limited computing power. This paper derives the
kinematic model from geometric constraints and validates it using Carsim/Simulink co-simulation. By comparing the model output
with the simulation trajectory of the Carsim high-precision vehicle model, the results show that under low-speed conditions, the
output of the kinematic model maintains high consistency with the benchmark trajectory, with the maximum lateral error within an
acceptable range, validating the effectiveness and engineering practicability of the proposed model.
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