2025 4 8 A Kiz A2 Aug. 2025
F8H XH 637 H Port & Waterway Engineering No. 8 Serial No. 637

* %4%—&*

T BT E G EN 77 ALK T

AECR N

I@I BRI

WK, EARE
(1. T EJERABRBMEE TS, J7H &7 530029; 2. £REKRF, FK 400074)

FE, AT ARERERIN RO EN L L E R ER (AR EENERELEARTE, EHIHERLERNA),
P B — A TR B E A eI R P K T EMERNTH IS &, §EMAAAS AR LS LM sh &k s o) 56 T b
XERF, A YOLOvS B AR42 M F= DeepSORT B ARSRIZH FASARSE AR B, R Canny 14 G A 5 46 Babm) 3Lk 2 6/ b 46

Wikt Hsea Ak, ARASRBIGESN TRk RBREH T ER N, BREAW, Ehd i H00 3912 2 A+0.165 kn, ¥

ié];’afj)?‘:ﬁ‘lﬂ'ﬁfﬁi%)i;‘bio. 3°, BAWFEALL a0 AstiR £ 8 7.67%, ¥ A LR m AR, 124 e & TR B 5
MRS ARG R IRER AR, BN IRE T @RI B SR ERE, B DL ERL4REAT, S, EHG
Bl 54k

EEER . MIAAR; Fiagh; Bk, EMHH; RABR

HESES . U656. 1 XEbRER. A XEHS: 1002-4972(2025)08-0185- 10

Video-image measurement method-based safety status assessment of wharf hydraulic structure
XIE Dianwu', WANG Chengzhi’
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2. Chongging Jiaotong University, Chongqing 400074, China)

Abstract: In view of the problem of real-time assessment of structural safety caused by over-grade berthing at
the wharf(the current static detection technology has problems such as response lag and insufficient displacement
resolution), a real-time deformation measurement method of hydraulic structure during the ship berthing process on
the basis of video-image is proposed, aiming to solve the problem of real-time matching between the dynamic
characteristics of the ship and the dynamic response of the structure. The ship berthing speed is calculated by
YOLOVS object detection and DeepSORT object tracking. The berthing angle is calculated by combining the Canny
edge detection and contour detection algorithm with the minimum circumscribed rectangle method. The deformation
amount is obtained and the reaction force is calculated by the video image monitoring method. The results show that
the average error of berthing speed calculated values is 0. 165 kn. The error of berthing angel calculated values
is 0. 3°. The relative error between the counter-force calculated values and the counter-force measured values
is 7.67%. All the calculated values meet the requirements of practical applications. The ship berthing safety
assessment technology based on video image analysis proposed in this paper shows high efficiency and accuracy in
both detection and assessment, and can provide comprehensive, real-time and accurate monitoring and assessment

for wharf berthing safety.
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Fig.1 Wharf test section (dimension: mm; elevation; m)
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Fig. 2 Digital image measurement arrangement, calibration and photometric test of rubber fender deformation
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Fig. 3 Spherical camera used to monitor whole process of ship entering and leaving port area and its obtained video frame
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Fig. 4 Interface of field verification of rubber fender deformation and overall displacement in night environment
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Fig. 5 Calculation process of ship berthing speed
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Fig. 6 Process of ship berthing angle calculation
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Tab.2 Analysis of structural force in wharf berthing state
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Tab.3 Displacement values of each component
under maximum force
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