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Predictive Control and Simulation Analysis
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[ Abstract]To improve calculation efficiency of lane—keep control algorithm, a Model Predictive Control (MPC) algorithm
for lane—keeping was constructed. A single-rail vehicle model was derived based on rigid body dynamics. The standard vehicle
model was based on rigid body dynamics and considered lateral and longitudinal tire force characteristic. Based on that, a
simplified vehicle model was derived by assuming zero slip angle and slip ratio. The simplified model formulated yaw rate
using linear equations and eliminated the tire model, thereby reducing the complexity of the constraint equations in the MPC.
Considering the tracking error, control input, and the cost item of its change rate as the objective function, the control effect of
standard vehicle model and simplified vehicle model were compared and analyzed. The results show that the simplified vehicle
model achieves similar control performances to the standard model in lane-keeping MPC and avoids the problem of being
unable to solve the tire model when the vehicle speed is close to zero. Additionally, the simplified model significantly reduces
the computational time required for MPC optimization.
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