Journal of Computer Applications

AL A, 2020, 40(11):3373 - 3378

ISSN 1001-9081
CODEN JYIIDU

2020-11-10
http://www. joca. cn

BG4S :1001-9081(2020) 11-3373-06

DOI:10. 11772/j. issn. 1001-9081. 2020030422

Z 77T AKERE R F i

FoA L KEE LR M
R TRE: A Sk pe, I 430070)
(  F1EH B FHRA zhanghj@whut. edu. cn)

W OEATSTEFIRE T AAKEAERZ(USV)ILR] A WS FHEERA, R H—F % 5@ A BRI L E %
BARARKRZ, B, 60T HERERMBIIRERE L, THRELTAMATIES 2 R E L USV %4 RREER  EiF
SN SRR B — A R AIE B Y R A B E BICRRIE A R BERT B R A LR RS EG A ke N
T REX R E—F T e R R RAEERBET TR ES DR )G CRABET R AR R A s
FFEARIAEGHEEFTAATERAGES: FRBZE, EHAEEEP, R AR 9% 2355 47043 m, fa4x
T Dijkstra ik AR A WF S & L xR G ANT @ E L ED>ANEART 9.7% .26. 6% F2 7. 9%, 47 A2 R £
PRG0S e Ak Bk A AR RSB B, B R T USY B A HLR R A

REIE Ak AR AR RAOK B A 2 A2 R % 2T

RESESTP391.9  XEFEERD:A

Multi-directional path planning algorithm for unmanned surface vehicle

TONG Xinchi, ZHANG Huajun’, GUO Hang
(School of Automation, Wuhan University of Technology, Wuhan Hubei 430070, China)

Abstract: Aiming at the safety and smoothness problems of path planning for Unmanned Surface Vehicle (USV) in
complex marine environment, a multi-directional A” path planning algorithm was proposed for obtaining global optimal path.
Firstly, combining the electronic chart, the rasterized environment information was established, and a safe area model of
USV was established according to the safety nevigation distance constraint. And the A™ heuristic function with safety distance
constraint was designed based on the traditional A" algorithm to ensure the safety of the generated path nodes. Secondly, a
multi-directional search mode was proposed by improving the eight-directional search mode of the traditional A™ algorithm to
adjust the redundant points and inflection points in the generated path. Finally, the path smoothing algorithm was used to
smooth the inflection points to obtain the continuous smooth path that meets the actual navigation requirements. In the
simulation experiment, the path distance planned by the improved A" algorithm is 7 043 m, which is 9. 7%, 26. 6% and
7.9% lower than those of Dijkstra algorithm, traditional A" four-directional search algorithm and traditional A" eight-
directional search algorithm. The simulation results show that the improved multi-directional A" search algorithm can
effectively reduce the path distance, and is more suitable for the path planning of USV.
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Fig. 1 Principle of path search based on safe area
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Fig. 2 Rasterization processing chart of

environment information
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Fig. 3 Principle of eight-directional search under

safety distance constraint
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Fig. 4 Example of multi-directional A" search algorithm
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safe area smoothed by key nodes
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Tab. 1 Path planning results under different safety distances
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