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Abstract : Autonomous racing vehicle systems comprise environment perception, path planning, and path control. Among
these, path planning plays a crucial role in determining efficient and stable driving trajectories based on surrounding vehicles
and map information. This paper proposed an optimization-based path planning algorithm for effective autonomous racing.

The featured method generates a smooth and stable trajectory using a cost function that minimizes the total curvature and
curvature rate of change over the entire path. Through this approach, the method provided an optimized trajectory that
simultaneously considered speed and stability. Additionally, velocity commands were generated based on the curvature of

the optimized path and the maximum allowable lateral acceleration. To validate the algorithm, numerical simulations were

conducted on the Motorsport Arena Oschersleben track, modeled in CarMaker and integrated with . The experimental results
demonstrate the superiority of the suggested method by comparing the average speed, travel distance, and lap time against

existing algorithms.
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Fig. 1 Layout of motorsports arena oschersleben racetrack
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Fig. 2 Curvature-based vehicle trajectory representation
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