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Detecting deformations in ship hull structures is crucial for maritime safety and ship maintenance, Conventional deformation

detection techniques tend to be costly, time—consuming, and often require complex equipment, This study proposes an efficient

and accurate method for detecting ship hull deformations using a monocular camera, The method involves capturing images of

the deformed hull surface, estimating depth through image analysis, and converting the estimated depth data into a point cloud,

The point cloud is then used to establish a reference plane from the projected points, and deviations and curvature relative to

this plane are measured to identify deformed areas, The proposed technique demonstrates its validity by comparing the results

with actual deformation regions, Despite relying on only a single image, the method shows high accuracy and the potential for

detecting deformations across various ship hull types, The efficiency of deformation detection is further improved by image

analysis technigues that calculate the curvature of the deformed hull, Furthermore, the method shows the potential to handle

unlabeled data, providing a significant advantage over deep learning models that typically require large datasets, as it can

function effectively with just one image,
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Table 1 Comparison of hull deformation detection method (in site)

Method Explanation Characteristics (+ : strengths, — : weaknesses)
NDT By examining the internal or external state of the | + Detecting internal defects
(Non—Destructive | material without causing damage. (radiographic testing, ] - . o
Testing) magnetic particle testing, visual testing etc) ~ high cost & indirect evaluation & low efficiency

Manual measurement ) :
tools such as measuring tapes or calipers

By directly measuring hull deformations using simple | + Low initial cost & Intuitive

— Lack of accuracy & Limited for complex structures

detection of surface deformations

By utilizing laser scanning to create a three—dimensional | + High accuracy & Detailed
Laser Scanner (3D) | point cloud of the hull's surface, enabling high—resolution

— High equipment costs & Data processing time

Optical Device
image processing, and analysis

By utilizing optical sensors to detect deformations and | + Cost—effective & Rapid & Wide Area Coverage
damages on the hull. Through vision technology,

— External environment(Lighting, small space, etc)

Ultrasonic . . o
. By checking change in ultrasonic signals are analyzed
Deformation . :
to detect internal structural deformations or defects.
Measurement

+ Internal & External (including thickness variations)

— Depending on the surface condition & Material
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Fig. 2 Definition of deformation in this study
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Fig. 5 Th e adjusted depth with Z value
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Fig. 10 Comparison of estimated deformation areas with ground truth and surveyor markings
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