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A Study on the Foul of Propeller Accident in The Sea
— Theoretical Review of Drone-Based Hyperspectral Imaging for Floating Objects -
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Abstract - As the number of passenger ship users increases each year, the importance of traffic safety for passenger ship routes is
becoming more prominent. A passenger ship is a multi—use vessel frequented by numerous individuals, and special attention to safety is
imperative. To prevent and mitigate large-scale damage, preparedness for marine traffic accidents is crucial. Although significant efforts
are being made to reduce accidents caused by floating objects in the ocean, such incidents have not significantly decreased. This study
presents the results of a theoretical review on the technology for identifying floating objects using hyperspectral cameras. The effectiveness
and usability of drone technology were also assessed. Additionally, the functionalities of polarization filters and hyperspectral cameras were
evaluated. The study concluded that hyperspectral imaging technology is applicable for identifying floating objects and that future research
should measure the degree of light reflection at sea level and further explore the inherent light wavelength emissions from these objects.
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Table 1 Accident status (Unit : thousand, No., %)
- Foul of
Total Passe Acci

Year population | ngers | dents(a) iﬁgﬁ% (@/b)

2018 51,826 15,625 44 9 20.5

2019 51,849 14585 53 8 151

2020 51,829 10,602 47 6 12.8

2021 51,638 11,461 36 4 11.1

2022 51,439 13,991 70 13 186
Source : Marine Accident Statistics Report, KMST, 2023
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Table 2 Source and type of marine waste

Source of discharge Type of waste

Land

Sea

Heavy rain, Flood Rope, Net, Vinyl,

Plastic, Wood

Fishing, Illegal dumping

Table 3 The amount of marine waste (Unit : ton)
Source ton %
River(usually) 25,180 17.3
River(floods) 928 0.6
Land Vegetation(floods) 61,152 42.1
Coastal water 7,554 52
Total 94,814 65.3
Lost fishing gear 38,105 26.2
Fishing household waste 511 0.4
Sea Fish farm waste 6,462 4.4
Port inflow 5,366 3.7
Total 50,444 34.7

Source : Korea marine environment management corporation

Table 4 Collection volume of marine waste (Unit : ton)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Coast 67,464 99,807 28,483 53,129 48547 41,997 48,0563 48,464 75,131 111,592
Float 4,160 3,757 4,213 4,454 4,330 4,697 4,460 5,666 7,713 8,558
Deposition | 21,274 18,302 16,334 19,353 16,252 24,146 29,662 41,502 25,800 18212
Total 92,898 122,366 49,030 76,936 69,129 70,840 82,175 95,632 108,644 | 138,362
Source : Basic plan for the management of marine waste and marine pollution deposits, 2021
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Table 5 GNSS component

System Principle

. . Satellite trans
Space Segment - .
. Signal reception
Control Segment . .
Signal propagation

User Segment ) .
& Time calculation

Table 6 LiDAR component

Principle Performance Role

Laser launch Vegetation anal.
Reflection detect.

Time measure

High precision
High scan speed
Vari.wavelength

Monitoring
Forest manage.

Distance cal. Urban planning
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Fig. 6 Snell’s law (Bairsin(61) = Bground /oceansin(©2))
applied to an electromagnetic wave incident from the
air region on the ground(Ulaby & Ravaioli, 2019)
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