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Abstract :

The identification of the risk of collision between ships and objects is vital for achieving navigation safety. The purpose of this study is to

analyze the phenomenon of ship domain invasion by breakwaters when ships pass between breakwaters. A method for evaluating the domain-invaded area

under the conditions of the breakwater was developed. Next, experimental data were obtained and processed using the Automatic Identification System

(ALS) of ships sailing near the breakwater at Busan Port to establish a ship domain that could be formed between the breakwaters. The ship domain was

then constructed using Fujii’s domain. Finally, the phenomenon in which the constructed ship domain was invaded by the breakwater was analyzed.

Based on the experimental results, the domain of the ship invaded by the breakwater was identified.
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Fig. 2. Vessel data distribution by length.
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Fig. 3. Vessel trajectories near breakwater, Port of Busan.
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Fig. 5. Results of extracting data according to gateline.
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Table 1. Result of Statistics and scope of distance between ship
and breakwater end calculated from the gate line

Gate Statistics Boundary

line Mean Variance Maximum Minimum
1 -135.572 48.247 -312.494 -33.296
2 -149.978 43.024 -324.037 -62.050
3 -160.811 39.303 -329.097 -90.674
4 -169.410 37.842 -327.613 -96.303
5 -174.107 36.392 -322.756 -105.312
6 -177.905 36.058 -316.363 -110.619
7 -180.138 36.124 -309.271 -112.283
8 -181.866 36.211 -300.598 -117.764
9 -183.173 36.290 -298.816 -117.694
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