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Vehicle Path Tracking Control Method Using Varying
Horizon of Model Predictive Control
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Abstract; In order to solve the reliability problem of the model predictive path tracking controller for autono-
mous vehicles with variable speed, a varying prediction horizon adaptive path tracking control method was pro-
posed. First, a simplified vehicle three freedom degrees dynamic model was deduced that can be applied to sim-
ulation and verification, the relaxation factors were introduced to avoid infeasible solutions when solving prob-
lems, and the path tracking control was transformed into quadratic problems. Then. the model predictive con-
troller’'s important design parameters were confirmed, the varying relationship between vehicle speed and pre-
diction horizon was analyzed, the function curve of prediction horizon and vehicle speed was fitted to design a
varying prediction horizon adaptive path tracking controller, Finally, a Carsim/Matlab/Simulink co-simulation
platform was established for verification. The results show that the varying horizon adaptive path tracking con-
troller can update the prediction horizon in real-time as vehicle speed changes, and ensure good tracking accura-
cy and stability of vehicles.
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