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Abstract

Aiming at the problem of inconsistencies between actual physical parameters and design values
caused by precision limitations in the manufacturing and assembly process of unmanned vehicles.
In this paper, a linear quadratic regulator (LQR) control strategy combining mechanism model and
data-driven compensation is proposed. Through linear regression error compensation, the sight-
seeing vehicle mechanism model is optimized, and the accuracy and stability of the model are
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improved. Based on the compensated model, the LQR path tracking controller is designed, and the
optimal control sequence is determined by optimizing the quadratic performance index. Simulation
results confirm that compared with the uncompensated model, the proposed strategy effectively
improves the path tracking accuracy and maintains the system stability, demonstrating the effec-
tiveness and superiority of the LQR control strategy based on the fusion mechanism and data-driven
compensation in the path tracking control of unmanned vehicles.
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Figure 1. Schematic diagram of two-wheel drive mechanism model
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Figure 2. Mechanism and error compensation model
structure diagram
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Table 1. Simulation experiment control system parameters
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Figure 3. Trajectory tracking effect diagram of wheelbase compensation
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Figure 4. Trajectory tracking effect diagram course angle compensation
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