55% 434 T NN S O S ) 2025 416 J1
Vol.55  No.3 JOURNAL OF SHANDONG UNIVERSITY (ENGINEERING SCIENCE) Jun. 2025

X EHES1672-3961(2025)03-0016-09

Wit A" MBSEOZENT AEEEZAX

R,V RA R, 2R AT

(KZRFPREZBE, DT P54 710064)

DOI:10.6040/j.issn.1672-3961.0.2024.023

BE. AT ARAAERZEAX A, KA A" 543 A% 2% (dynamic window approach, DWA) , 3% i 5f % it —#F i
SRBAR kAR AN IR P LARIEFEBEE S, RAGSREFHEY ST REE ROEE A F ik
BRI T ORI 2R TN 24 AR & Rk fE e M@ & F 505 0 80 A T U8 B 2 e A @ fA 2 £ Tl NS R
Hr Fad KA e DWA S50 o A& Bk ) iy AL 0 3@ A8, R BH AT Y K473 B s %) ok eh 4
RRATHNT A5 X I I E AT IR Lok a0 A AME . R IR 2 B RV, B Ok T A R LR AR IS 42 84 ) B AR IE R 4F
84 5% B B I A
KEWLAAE BN K AT E R, 95T 0k, REBENIN L
HE 5 %S :U469.79 SRR SRS A
S AR R, XIBE , OCRT, 5F. Btk A RIS AR E AN ERRAR IR [ T] . IWACR 25 (T4 ,2025,55(3) :16-24.
HAN Yi, LIU Yichao, GUAN Tian, et al. Improved A* and dynamic window approach for unmanned vehicle path planning[ J]. Journal
of Shandong University ( Engineering Science) , 2025, 55(3) :16-24.

Improved A™ and dynamic window approach for unmanned vehicle
path planning

HAN Yi, LIU Yichao, GUAN Tian, LAN Liwen, TANG Ningye
(School of Automobile, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: To tackle the path planning challenges for indoor unmanned vehicle, an improved A" algorithm and dynamic window
approach (DWA)) were utilized to develop a hybrid path planning algorithm, which significantly enhanced both global optimality
and real-time obstacle avoidance capabilities. Dynamic weights were employed to balance node expansion speed, which boosted the
efficiency of the traditional A” algorithm in complex environments. 24-Neighborhood search strategy was introduced to address the
issue of node revisitation in bidirectional searches. The differential in heading angles between successive moments was incorporated
into the trajectory evaluation function, optimizing the adaptability of traditional DWA to obstacle distribution, reducing turning
angles at obstacles, and increasing travel speed in open areas. An analysis of the planning algorithm’s results, supported by
simulation experiments, confirmed the efficacy of the hybrid path planning algorithm. Experimental outcomes showed that this
enhanced algorithm could effectively ensure optimal path planning alongside robust real-time obstacle avoidance capabilities.

Keywords ;: unmanned vehicle; path planning; improved A" algorithm; dynamic window approach; hybrid path planning algorithm
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