546 4% H 6 M
2024 4 12 J

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 46 No.6
Dec. 2024

doi:10. 11887/j. en. 202406009 http : //journal. nudt. edu. cn

T [6) B SRt L B 7K T ARAT 28 = 4EM B ML X 77 0%

BKIEFR, A AR AT
(1. BEAH RS RTHEER, Mh KD 41003; 2. BOAHKAS LELAEFR, Hid ki) 410073)

B A R WU ST LRI 2 R AN 588 4 T, 8 1 — o i T e B B A K T
Fias e IR o I8 X B S T 5 AL S 2 T, P Dijkestra 53090 A8 O R AA T 42 42 BER (4
IS S E/SE YA 3 RFRINEC) ) ok as R T U1 e A e Y w5 & S il ) @ A R VA L T R S o
TR S 7 B ST AR (AR R L B 1, BEE TR R AT B AT I AR R

B IR B AR GO T RS R B TS A SR 4y, FLAR AL 4 SR e A gk . ke | L e
KEER K T HUATER s DLEE LI -1 s RO fL A “ .;.
RESESTP0I.6  TEIREG:A  XEHS:1001 -2486(2024)06 - 088 - 08 g 1y

3D path planning method for underwater vehicles
based on real terrain

GENG Zhenglin' , CHENG Xinghua® , BAO Changchun®™
(1. College of Electronic Science and Technology, National University of Defense Technology, Changsha 410073, China;
2. College of Meteorology and Oceanography, National University of Defense Technology, Changsha 410073, China)

Abstract: Aiming at the problem of poor applicability of current path planning results for underwater vehicles, a three-dimensional path
planning algorithm for underwater vehicles based on improved particle swarm optimization algorithm was proposed. A Voronoi map based on the real
terrain data of sea area was built, and the Dijkstra algorithm was used to generate the initial path set that meets the requirements of navigation safety
as the initial particles of particle swarm optimization algorithm, so the generation efficiency of initial particles was improved. At the same time, the
particles” position update method was improved to guide the particle position change according to the position of adjacent nodes on the route, which
makes the planned route smoother and more suitable for the navigation of underwater vehicles. Simulation results show that the proposed algorithm
is more robust and has better applicability than the traditional particle swarm optimization algorithm in path planning.

Keywords: underwater vehicle; path planning; smooth; particle swarm optimization algorithm
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