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MOTIVATION
• Set the best lap times with a black-box autonomous vehicle 

• Plan feasible emergency manoeuvres for passenger cars 

• Develop a framework to learn vehicle dynamics and low 
level vehicle control loop
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• Hierarchical motion planning & control framework

METHODS

• Kineto-dynamical vehicle model with a novel lateral 
speed prediction model inspired by the lateral velocity 
diagram

• Novel physics-informed neural network inspired by 
the handling diagram
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RESULTS
• The lap times on unseen circuits are only 0.175 s from the 

benchmark performance limits 

• Good robustness to variations of 15% in the vehicle mass

ARCHITECTURE MOTION PLANNER

STEERING CONTROLLER LEARNING METHOD
• Three-round learning scheme to incrementally learn 

complex dynamical models
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