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Research on Global Path Optimization of Unmanned Vehicles Based on
Improved RRT Star Algorithm

DENG Shengyin
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Abstract: An improved path optimization method for the RRT Star algorithm is designed addressing the issues of poor smoothness
and obstacle avoidance performance in traditional RRT algorithms. Based on the limitations of traditional RRT algorithms, an
angle constrained sampling strategy is added to limit the maximum turning angle of the path. The collision detection strategy using
envelope circles is used to enhance path security and generate initial paths. With the gradient descent algorithm, secondary
optimization on the initial path is performed, and the final path for the vehicle to travel is abtained. The results show that
compared to traditional RRT Star path planning, the improved RRT Star algorithm has significant advantages in average
curvature, average rotation angle, and minimum distance, with fewer obstacle avoidance nodes and smoother curves, which
verifies the feasibility of improvement on RRT Star algorithm for path planning.
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