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Trajectory planning and control of autonomous vehicles at intersections
based on nonlinear model predictive control
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Abstract: To ensure the safe and efficient operation of autonomous vehicles at intersections, this study proposed a trajectory
planning and control algorithm based on Nonlinear Model Predictive Control ( NMPC). The algorithm aims to achieve desired
driving behavior while considering anti—collision constraints based on non—overlapping vehicle contours and lane constraints derived
from geometric information. Additionally, motion constraints are established in accordance with traffic rules and vehicle
characteristics to ensure compliance with kinematic laws. The proposed method is evaluated through simulation using 300 real-world
twin test scenarios within the publicly available Natural Driving Smart Vehicle Simulation Test Environment ( Onsite ),
demonstrating favorable performance in terms of safety, efficiency, and comfort.
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Fig. 1 Collision identification
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Fig. 3 Simulation test interface
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