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Abstract: To address the problems that the traditional artificial pote‘ntial field (APF) does not fully consider the variability
of vehicle collision avoidance risk distribution and that falling into local extremum leads to path planning failure, this
study proposes an adaptive elliptic scope APF based on gradient statistical mutation quantum genetic algorithm (GSM-
QGA). Based on the traditional circular scope of the repulsive field, the study designs a calculation method for the
dynamic elliptic scope of the repulsive potential field by analyzing the relative motion state of vehicles and obstacles. At
the same time, through the analysis of the influencing factors of the potential field function, the velocity factor is
introduced to complete the design of the repulsive potential field and gravitational potential field function. The GSM-
QGA is used as the local optimum correction strategy for the improved artificial potential field. When the vehicle falls
into the local extremum and moves back and forth, a pseudo-global map is constructed according to the current position of

the vehicle, and a feasible path is planned to jump out of the local extremum range. The simulation results show that the

@ G H: BRITE HARRER S (LH2022F035); B 5T 48 Ml Ak & FEAH A A T2 (UNPYSCT-2020212); W /RIE R Ik K2
W3 A A5 & 81 (2023-KYYWF-0983)
AR IS 18] : 2024-08-08; & LA [H]: 2024-09-19; SR I [A]: 2024-09-30; csa 7E4L I [A]: 2025-01-16
CNKI M %% & R I 1) 2025-01-17

248 W5t JF K Research and Development

© EREERREST  hup/iwww.c-s-a.org.en


mailto:liushujuan0911@163.com
http://www.c-s-a.org.cn/1003-3254/9788.html
http://www.c-s-a.org.cn/1003-3254/9788.html
http://www.c-s-a.org.cn/1003-3254/9788.html
http://www.c-s-a.org.cn/1003-3254/9788.html
http://www.c-s-a.org.cn/1003-3254/9788.html
http://www.c-s-a.org.cn/1003-3254/9788.html
http://www.c-s-a.org.cn/1003-3254/9788.html
http://www.c-s-a.org.cn/1003-3254/9788.html
mailto:cas@iscas.ac.cn
http://doi.org/10.15888/j.cnki.csa.009788
https://cstr.cn/32024.14.csa.009788
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

20254F 55344 53

http://www.c-s-a.org.cn

i H AR SN A

path planned by the improved algorithm not only can effectively prevent vehicles from getting stuck in local extremum

and reduce unnecessary obstacle avoidance operations of vehicles but also has advantages over traditional APF algorithm

and APF algorithm based on fixed elliptic scope in terms of path smoothness and path length. The length of the planned

path is shortened by 6.37% and 9.14%, respectively.

Key words: path planning; artificial potential field (APF); gradient statistical mutation quantum genetic algorithm (GSM-

QGA); adaptive elliptic scope
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