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Table 1  Average path length and path length variance of different sample graphs
Average path length Path length variance
Algorithm 2D-2 2D-3 3D-2 2D-1 2D-2 2D-3 3D-1 3D-2
DEB-RRT 856.9 844.2 506.8 72.3 26.7 205.4 354.6 306.3
BI-RRT 914.5 968.3 491.9 210.2 850.7 1248.4 87.1 128.4
GOBI-RRT 892.5 908.8 465.9 21933 870.3 1456.7 256.0 156.3
LazyRRT 1127.4 987.1 531.9 1013.3 1178.8 2177.8 324.0 441.0
Connect-RRT* 998.5 1016.0 557.5 1024.0 27563 1736.1 625.0 1284.0
RRT* 894.0 923.5 513.5 469.4 277.8 711.1 215.1 100.0
A* 835.0 990.0 463.0 0 0 0 0 0

ACO 846.0 836.5 499.7 64.0 44.4 56.3 56.25 34.0
PRM 861.0 947.5 5133 330.0 306.3 2417.4 84.0 164.7
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DEB-RRT:An Improved RRT Algorithm Based on
Dynamic Ellipsoid Sampling

Z0U Yuchen, WANG Xuewu, GAO Yongliang
(Key Laboratory of Smart Manufacturing in Energy Chemical Process, Ministry of Education, East China University of
Science and Technology, Shanghai 200237, China)

Abstract: To address the problems of the strong randomness of sampling points, low sampling point utilization,
and slow convergence of the bidirectional rapidly-exploring random tree (Bi-RRT) algorithm, this paper proposes an
improved DEB-RRT (Dynamic Ellipsoid Bidirectional RRT) algorithm applicable to both 2D and 3D environments.
While guaranteeing probabilistic completeness, the improved algorithm dynamically adjusts the goal bias of random
sampling points based on the collision check failure rate. Once a feasible path is found, a secondary path optimization
step is executed to shorten the final path and smooth its sharp corners. Simulations of the algorithm are carried out on
the MATLAB platform. The experimental results demonstrate that, compared with conventional path planning
algorithms, the proposed method requires less path search time, yields shorter path length, and delivers better overall
performance.

Key words: path planning; adaptive sampling; curve optimization processing; greedy algorithm; BI-RRT
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