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Abstract - Aids to navigation, which provide information about a ship’s position, direction, and the location of obstacles, are crucial or
uninterrupted maritime services. This study aimed to analyze accidents involving aids to navigation that resulted in service disruptions
and identify the key factors associated with these accidents. Aids to navigation accident data from 2000 to 2022 were utilized to achieve
this. We categorized accidents by accident type, cause, region, season, and type of navigation aid and established a network through
correlation analysis. Bayesian networks based on aids to navigation accidents were assigned prior probabilities, and the factors that
Increased the probability of accidents for diflerent types of aids to navigation were identified. The findings can be used to iner the causes
of unreported aids to navigation accidents and serve as foundational data for the prevention of such accidents.
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Fig. 1 Annual aids to navigation accident by year
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Table 1 List of variable

Variable Contents Data
type
Gunsan, Daesan, Donghae, Masan, Categor
Location | Mokpo, Busan, Yeosu, Ulsan, Incheon, icagl
Jeju, Jindo, Pyeongtaek, Pohang
Bridge, Leading light, Light buoy, Staff
light, Light beacon, Radar beacon, Fog
Type of | signal, Unmanned lighthouse, Breakwater | Categor
AtoN lighthouse, buoy, Manned lighthouse, ical
Beacon, Tidal current signal station,
Projector light, Sector light, AIS_AtoN
Season Spring, Summer, Autumn, Winter Caitcejor
Cause Mooring part, Power source, Flood, | Categor
Weather, Ship, Tide, other ical
Turn off the lights, Lost, Sinking,
Categor
Result Collapse, Mark damaged, Mark lost, Out ical
of position, Failure, others

Source: Moon et al(2023)
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Table 2 Installation status of AtoN

. . . L. Rate
Light | Mark | Soud | Radio | Swdd | Total ©6)
(o]

Busan 441 8 2 6 26 483 14.8

Jeju 183 1 3 9 16 212 6.5

Incheon 307 56 2 10 48 423 13.0
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o]714, P(A): Probability of occurrence of event A
P(B): Probability of occurrence of event B

P(A | B): Conditional probability of A given B
P(B | A): Conditional probability of B given A
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17|14, O;: Observed frequency counts in each category

E;: Expected frequency counts in each category
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Table 4 Result of correlation analysis
Variable Chi-squre Total | Cramer's V
Cause-Result 5730.16 4227 0.475
Cause-Season 361.91 4227 0.168
Cause—-Type 942.40 4227 0.192
Cause—Location 821.32 4227 0.179
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Fig. 3 AtoN accident bayesian network and prior probability
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