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Abstract - The light buoy, a floating structure at sea, is prone to drifiing due to external factors such as oceanic weather. This makes
It imperative to monitor for any loss or displacement of buoys. In order to address this issue, the Ministry of Oceans and Fisheries aims
to issue alerts for buoy displacement by analyzing historical buoy position data to detect patterns. However, periodic lifiing inspections,
which are conducted every two years, disrupt the buoy’s location pattern. As a result, new patterns need to be analyzed after each
Inspection for location monitoring. In this study, buoy position data from various periods were analyzed using convex hull and
distance-based clustering algorithms. In addition, the optimal data collection period was identified in order to accurately recognize buoy
location patterns. The findings suggest that a nine-week data collection period established stable location patterns, explaining
approximately 89.8% of the variance in location data. These results can improve the management of light buoys based on location patterns
and aid in the eflective monitoring and early detection of buoy displacement.
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Fig. 1 Conceptual Diagram of Separation Distance of
Floating Lighted Buoy
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Table 1 Status of light buoys to analysis

Regional AtoN | Position data | Average period
Masan 6 150,489 572 day
Gunsan 4 161,827 285 day

Pyeongtaek 8 1,086,343 433 day

Daesan 2 91,764 220 day
Total 20 1,490,423 423 day
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Fig. 5 Analysis of Weekly Location Patterns for Buoy No. 25 in Asan Bay After Inspection
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AtoN 2 73.94 89 88.89 89.63 89.5 94.19 94.14 94.81 94.75 96.9 97.1
AtoN 3 77.45 81.82 88.16 88.18 91.77 91.63 91.21 90.76
AtoN 4 8 86.98 87.25 86.89 88.18 91.41 91.08 90.79
AtoN 5 72.7 78.71 80.74 90.79 90.65 90.52 90.37 90.37 89.98 89.5 95.36
AtoN6| 9449 94.69 94.88 94.65 95.3 95.06 938 94.51 94.64 9.3 93.95 93.54
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AtoN 12 83.96 83.12 82.02 85.71 849
AtoN 13 73.24 78.69 79.39 85.82 85.56 85.71 86.42
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AtoN 17 98.21 98.63 98.61 99.06 99.08 99.06 99.21
AtoN 18 75.73 80.66 84.27 86.50 86.47 88 87.91
AtoN 19 92.05 92.09 93.94 95.33 95.36 96.19 96.1 95.99 96.51
AtoN 20 92.42 95.1 95.82 97.28 97.25 97.22 97.2 97.22 97.18 97.15
Average 74.60 75.78 80.91 85.62 87.29 88.5 89.76 89.78 90.5 90.89
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Fig. 6 Analysis of Weekly Location Pattern Internal Ratios for All Buoys After Inspection
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