H31% W5 e A TR Vol.31 No.5
2023 4£ 3 A Optics and Precision Engineering Mar. 2023

XEHS 1004-924X(2023)05-0767-09

E T Bekker BB HEEEEZH
EFINE M T EAR

BEEL G OEVT BRE, g0, 2Ep Y
(1. #ERFK =R ,4E 1001905
2. PERFERA¥ TEBFF£K,LE 100049)

T AR SRR R R E BT ANREE T WA AR LRI B e R 2 — N R R R ERR AR ek
PEAE T AR, TT NI AT 2 Rl R e TR AT A DR 3, A A I v e R S A G R Tl T I A B AR A AR Rk
K25 X B A T8 M LA 78 A7 A 22 R0 R SR 1 52 2 BF A IR S T 1Y B AR LA EE SR . TR, B AR A AR Sk o T B
AN 2 1) - B T A% P A D R MR SO F Bekker M I 7 # I, 45 G ok (0 AL S B T — B R 4
AT B M) P SO A B O 1 DA I AR A T B IR R S SR AR B b ST T IR A AN R 1 B AR IR AR B . AR AR
I 22 30 T A1 1 5 AR AR AR AL 45 SR R I A S I N T T ) e S AT AR AR L SR R
TEPANAEE T W FERR ) | b MR AR AR S R TE R A AN IR R AR B T AR DL A | RORN W 3 AT 1
SMIEAR RS MY 2 S R AR S B R IR T B

k8 i FFSNIRIE ;B AR AL Bekker 396 ; i 45 S0k

hESZES.TP391.4; TH691. 9 CHERFRIAED : A doi: 10. 37188/OPE. 20233105. 0767

Research on off-road path optimization algorithm based on
Bekker theory improved genetic algorithm

CHANG Ningdong', FENG Chun"*’, CHENG Pengda', ZHU Xinguang', LI Yugiong"*

(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China;
2. School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China)

# Corresponding author, E-mail: fengchun@imech. ac. cn;liyugiong@imech. ac. cn

Abstract: With the development of equipment intelligence, vehicle path planning in complex off-road envi-
ronments has become a key technology, which is integral to the development of military forces and the in-
telligence of military equipment. Several factors affect vehicle performance in off-road environments, such
as obstacles, road potholes, and mud. Most path optimization algorithms for traditional urban roads are de-
signed for existing roads and do not meet the requirements of path optimization in complex off-road envi-
ronments with many unknown risks. The path optimization algorithm is less, which considers the compli-

cated soil geological conditions of the off-road environment. Thus, based on the Bekker ground mechanics
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theory and improved genetic algorithm, this study proposes an improved genetic algorithm, which consid-

ers the influences of soil on the vehicle. The shortest path travel time was taken as the optimization goal,

and a path optimization algorithm suitable for off-road environments was implemented. In this study, the

modeling and path optimization of a field environment with obstacles and various soils were conducted.

The results demonstrated that the optimization algorithm established the coupling effect between the me-

chanical characteristics of ground and vehicle. The obstacles, soil characteristics, and vehicle characteris-

tics in the field environment were evaluated comprehensively, and a safe, efficient, and smooth field path

for vehicles was obtained in the complex off-road environment. This algorithm provides a reference for es-

tablishing the connection between topographic mechanics and the path optimization algorithm.

Key words: off-road environment; path optimization; Bekker theory; genetic algorithm
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Fig.1 Calculation diagram of tire in contact with soil
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Fig. 2 Flow chart of genetic algorithms
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