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Abstract

In order to cope with the problem of vehicle instability under high speed and low adhesion road
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conditions, this paper takes the four-wheel steering vehicle with active rear-wheel steering function
as the research object, constructs the system structure based on the two-degree-of-freedom vehicle
dynamics model and the magic tire model, and designs the PID controller with the tracking of the ideal
pendulum angular velocity as the control objective to improve the vehicle’s maneuvering performance
and driving stability, and establishes the joint simulation model in MATLAB. A joint simulation model
is established in MATLAB, and the PID parameters are optimized by global rectification of Simulated
Annealing Algorithm (SAA) algorithm, which is combined with the Integral Squared Error (ISE) index
to suppress the steady state error and overshooting. The simulation results in MATLAB show that the
optimized control effect is significantly better than that of the traditional PID control. The advantages
of SAA in the global optimization of parameters are verified, which provides a feasible solution for the
stability control of vehicles under complex working conditions.
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Figure 1. Two-degree-of-freedom model
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Figure 2. Input/Output schematic
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Figure 3. PID control structure
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