48 14
2025 43 A

+ P2
NAVIGATION OF CHINA

Vol. 48 No. 1
Mar. 2025

XEHS :1000 —4653(2025)01 - 0034 - 09

M5 AIS Ft & RIHF X KIS ARAE B 3h 5 77 3%

TR, REAE, FaE, A&sxe'? ok s, FHax?
(1. s TR s 2#Be, 14t 587 430063

2. IR RIS BORWIAE A R S 4, WL I 430063 )

B =N REENF B2 4, 32— R E S AN A 2R RS (Automatic Identification System, AIS) Fili 7 (4 A
H ikl Jik . #£F YOLOVS (You Only Look Once version 5) FIARKGINF34 A1 Canny F35 SR BURHIA P R AL 15 B
A AT DX K BRI 1 o R g R A 0 A TR 5 i, S B AR = 45 . FIHTRE S LS8 5 ALS B AR AL AT
B A S AT AR | [ Sl IR DK IR B A AR . S A R R B AR R 2SO N e S
AIS Bl SRIRMER 70 3135 51 98. 45% \91.29% 5 REA AL UE I BF X AN 12 SRZS o AWFTE T A PR IR AR AR 22 1
LRI %

SRSEEAA < SR 1 S I i 5 ARSI s Bl Rl s S R AT e

FE S ZES:U675.96 XHEFRERS A DOI:10.3969/j. issn. 1000 —4653.2025.01. 005

Automatic ship monitoring method in bridge area by fusion of vision and AIS
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(1. School of Navigation, Wuhan University of Technology, Wuhan 430063, China;

2. Hubei Key Laboratory of Inland Shipping Technology, Wuhan University of Technology,
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Abstract: To ensure the safety of navigation in the bridge area, this paper proposes a ship automatic monitoring method
based on the fusion of vision and AIS ( Automatic Identification System). The ship contour information in the image is
extracted by the YOLOv5 ( You Only Look Once version 5) target detection algorithm and the Canny algorithm. A distance,
azimuth, and height measurement model of the visual target in the bridge area is constructed to achieve the three-
dimensional positioning of the ship. An abnormal behavior detection model is established using the ship navigation situation
data from the fusion of vision and AIS to automatically identify and monitor monitoring of dangerous ships in the bridge
area. The experimental results show that: In cases of single and multiple ships, the accuracy of visual and AIS data
association is 98.45% and 91.29% , respectively; The method can effectively monitor the motion state of ships in the
bridge area. This paper provides an effective method for ensuring the safety of ships and bridges.
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Fig. 1 Ship target extraction process
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Fig.4 Monocular camera measurement model of bridge waters
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413772718 271.57 375.87 39. 10
413762869 315.64 320.32 38. 14
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