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Abstract : Concerning the slow convergence and low sampling efficiency of the traditional RRT algorithm in high —dimensional
spaces and complex environments, this paper proposes an improved algorithm based on dynamic adaptive sampling and local
optimization ( DA —RRT), which adjusts the sampling density based on regional importance evaluation and environmental
information and prioritizes dense sampling in narrow passages. DA—RRT is introduced into a local optimization mechanism further
enhancing path quality. Multi — tree parallel growth is employed to accelerate the path search and optimization process.
Experiments demonstrate that the improved DA — RRT algorithm, compared to the traditional RRT one, reduces path cost,
runtime , number of nodes and iteration count by 22.0% , 92.1% , 43.7% , and 94.5% respectively, and its advantages have been
verified in robotic arm path planning.
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