55 29 4 12 1) JIE AR 2 Vol.29 No.12
2025412 A Journal of Ship Mechanics Dec. 2025

XEHS: 1007-7294(2025) 12-1885-10

EFEEE XMW IREY BEEVIHRY
& N B 12 R XU 31

ZEK, ZEZE, K &, BEEF LT %

(VLIRRHE K2 e 2B, VLI BHYT. 212003)

FEE: 10T TC A B AR A0 B B A2 DT A B SRR PUAT B A B [ A3, S SCHR T — il b 45 1 AR A0 53 1k
(NGO) 5HGH#HEY B (RRT*) B BRI vk o 56, BT EAG R K H AR S 1) 038 7 B R AR, JF X
BREEAL NGO R AR, MR Y6128 B BB 1T RRT*EIEAY 3 RAE K, B 78 1 B P A3 R R 4R
J& , BT R AR AR T SCRAEHL, AL A AU L Ty 45 1 1) o5 30 (W) AR A% A5 BAT R, 456 TC R A ) A1 2 SR AT
RRT*5 R B, MR AW, 5] ABIIR KB i) Metropolis HEI, F-45 & HA -0 B ik Ni
2 2R 2 AT I B R B T A AR, T A T LR IR MG, 12K W RS T BT 45 0 63 A A0 kAT
NAEAML, LR, 5 RRT*, Informed—RRT*A1 RRT*—smart B A0 [, AN SCREE AR ISR K E 4y
W45 19.36%. 3.36% Fl 5.98%, HARHHA]_F -5 49.33% . 57.01% Fl 59.16%, [FIHT HEA2 M =3R40 8H B/
KEBIF: KETCASE; B, RRT*BEE; b &I bE; shixEmk

RESES: U664.82 XERARIRED: A doi: 10.3969/j.issn.1007—-7294.2025.12.006

Path planning for USVs based on improved NGO-RRT*
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(Ocean College, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: In order to solve the problem of path redundancy and long algorithm execution time, this paper
proposed a path planning method that combines the Northern Goshawk Optimization (NGO) algorithm with the
improved rapidly-exploring random tree (RRT*). First, a fitness function with obstacle avoidance and goal
orientation was designed to optimize the initial NGO population. Additionally, the adaptive sampling step size of
the RRT* algorithm was designed according to the fitness function to improve the search efficiency in a large-
scale map. Then, the optimal neighbor node sampling mechanism was designed to simulate behavior of the
northern goshawk transmitting information to its nearest companions, while also the RRT* node sampling was
constrained by considering the USV’s (unmanned surface vehicle) heading angle. Finally, in order to improve
path smoothness, the Metropolis criterion was introduced and the smoothness and minimum rudder angle design
fitness function were combined to select a more suitable parent node for dynamic rerouting. The experimental
results show that compared with RRT*, Informed-RRT* and RRT*-smart algorithms, the improved algorithm
reduces the path length by 19.36%, 3.36% and 5.98%, and decreases the search time by 49.33%, 57.01% and

59.16%, respectively. At the same time, the curvature of the path also decreases significantly.
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