HAHAR + Automobile Technology

E Tt RRT* &R B e FE R EAMXIF R

*EMH BRT KT
(R AP PER B AR IR A S LB Sl e , K 300350)

(4R 1k b £ 45 RIS G 1 A48 P20 o 17 1 20 3R B IL SR R A R Tk 25 0 228 I B S L2658 G, 41 1 — b %
BN T 55 S KU 5 R BLAI 0 77 vk o B i & I 5] ) R BRI S AR A B AR 5 S5 R R BN 4
I 040 50 W 1T 90 450 SR WL, 92 TUARS A 0 K45 ) B o 2 B T A 0 AR B 42 0 A 2 5 51
LT R B0 FE A0 1138 7 A W L K408 AR S i P RR R . IR 4 SR AW 1 JR BR B oP A T 5 RRT*
HABWCHEST I, ABF-RRT*F 2 B AR 1< BE 46 S 17.7% , - 135 s Bk 21 90.6% , ia 17 I K 4 2 95.5% , HAT B k5 fI Bk o

FREABEEMY RRT*EZE NEyRAH XHEAIRE BENSK BHENBERRE

HE 525 :TP391.9 MERFRERD A DOI: 10.19620/j.cnki.1000-3703.20250142
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(School of Automotive and Rail Transit, Tianjin Sino-German University of Applied Sciences, Tianjin 300350)

[Abstract] To address the issues of low efficiency, poor quality of random sampling points, and suboptimal path quality
in the traditional RRT* algorithm during path exploration, this paper proposes a method that integrates an improved artificial
potential field formulation with an adaptive step—size bidirectional expansion mechanism. By introducing an adaptive attraction
coefficient and dual repulsion forces, the proposed method optimizes path guidance and obstacle avoidance. A dynamic step—
size adjustment strategy and a bidirectional tree cooperative search mechanism are employed to reduce redundant nodes and
accelerate convergence. A greedy algorithm is used to remove redundant nodes, ensuring path smoothness and continuity.
Additionally, an adaptive goal-biasing strategy based on environmental density is introduced to enhance goal orientation and
exploration efficiency. Experimental results demonstrate that, compared with the traditional RRT#* algorithm and other
improved algorithms, the proposed ABF-RRT* algorithm reduces the average path length by 17.7%, decreases the average
number of nodes by 90.6%, and shortens the average running time by 95.5% in complex environments, verifying its stability and
superiority.
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