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Intelligent vehicle trajectory tracking control based on

curvature augmentation
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(1. Faculty of Transportation Engineering, Kunming University of Science and Technology, Kunming 650504 , China ;
2. City College, Kunming University of Science and Technology, Kunming 650051, China)

Abstract: In order to improve tracking accuracy of intelligent vehicle under non-linear reference
trajectories, a curvature augmentation model predictive control/propotional integral controller with front
wheel angle compensation was proposed. First, based on tracking deviation vehicle model, model
predictive control algorithm was designed by using curvature as augmentation state, and influence of
curvature broadening was analyzed. Then, Lyapunov direct method was used to obtain predictive horizon
that ensures algorithm stability, and system steady-—state error was calculated. To eliminate steady-state
lateral deviation, propotional integral controller was designed to compensate front wheel angle. Finally,
simulation was conducted and results show that, the designed controller improves trajectory tracking
accuracy and achieves better convergence rate, while ensuring stability and smoothness, and obtains good
control effect under limit conditions.
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augmentation
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Fig. 5 Simulation results under Fishhook trajectory
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Table 2 Root mean square(RMS) and settling time of
lateral deviation and heading angle deviation

under Fishhook trajectory
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Fig. 6 Simulation results under double line

shift trajectory
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Table 3 RMS of lateral deviation and heading angle

deviation under double line shift trajectory
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PI controller under different operating

conditions
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