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Abstract : After the occurrence of several passenger ship accidents in Korea, various systems are being developed for passenger ship safety
management. A total of 162 passenger ships operate along the coast of Korea, of which 105 (65 %) are car-ferries with open vehicle decks. The
car-ferry has a navigation pattern that passes through 2 to 4 islands. Safety inspections at the departure point(home port) are carried out by the
crew, the operation supervisor of the operation management office, and the maritime safety supervisor. In some cases, self-inspections are carried out
for safety inspections at layovers. As with any system, there are institutional and practical limitations. To this end, this study was conducted to
suggest a method of detecting a vehicle using image processing and linking it to the calculations for ship stability. For vehicle detection, a method
using a difference image and one using machine learning were used. However, a limitation was observed in these methods that the vehicle could not
be identified due to strong background lighting from the pier and the ship in the cases where the camera was backlit such as during sunset or at

night. It appears necessary to secure sufficient image data and upgrade the program for stable image processing.
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Fig. 1. Passenger ship operation status (2021 year).
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Table 1. Comparison by Car-ferry size
Gross tonnage 150ton  300ton  500ton  800ton
class class class class
LOA(m) 46.2 65.6 67.5 75.2
LBP(m) 36.0 52.0 54.0 59.0
Breadth(m) 8.2 11.4 13.5 16.6
Mean draft(m) 1.7 2.1 1.8 24

Crew & passengers(P) 60 240 304 505

Cargo(small cars) 12 43 52 63
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Table 2. Status of casualties by marine accident (last 10 years)

Type of Marine  Number of

accident accidents Casualties(P) Ratio
Collision 2,284 1,503 0.7
Contact 280 228 0.8
Grounding 1,270 312 0.2
Capsizing 574 575 1.0
Fire/Explosion 1,053 269 0.3
Sinking 401 144 0.4
Safety accident 1,166 1,395 1.2
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Fig. 3. Scene where the vehicle is being loaded onto a car-ferry.
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Fig. 4. Vehicle detection process using difference image.
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Fig. 6. Vehicle detection process through machine learning.

1st: Feature maps 2nd: Feature maps Output layer

Fig. 7. Vehicle detection concept by machine learning.
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Fig. 8. Vehicle detection result through machine learning.
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Fig. 9 Detected vehicle log file.
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Fig. 10. Vehicle detection result.
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