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’

Abstract: With the development of autonomous navigation for unmanned ships, identifying ship collision avoidance
behavior has become a key factor in their independent decision-making. To address the inefficiency and misjudgment issues
of existing ship trajectory recognition algorithms, this paper proposes a data mining model based on the steering point of a
sliding window for ship collision avoidance. When the model identifies a ship’s steering point, it first evaluates the change
characteristics of the heading at adjacent time points in the ship’s Automatic Identification System ( AIS) data using a fixed
sliding window. Then, the slope change of the trajectory points at adjacent moments is calculated for verification, and the
earliest turning point of the heading change within the window is marked. Finally, a variable sliding window is used to
maintain the heading change and error parameters during the trajectory change process, determining whether the steering
point is a collision-avoidance steering point. The model is experimentally compared with the Douglas-Peucker ( DP)
algorithm. The results show that the model can effectively identify whether a ship’s steering is collision avoidance behavior,
resolve the issue of the DP algorithm misjudging steering points due to data fluctuations, and extract the earliest steering
point during the ship collision avoidance process to assist in collision avoidance decision-making. This model can be applied

to the research and development of intelligent collision avoidance decision-making systems, ensuring the safety of ship
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Fig.2  Schematic diagram of the sliding window principle
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Tab.1 Data on the part of the ship’s collision

avoidance steering

BHEl/s /() X/n mile Y/n mile
20 45 0.039 284 0.039 284
40 45 0.078 567 0.078 567
60 45 0.117 851 0.117 851
80 46 0.157 135 0.157 135

1140 45 2.451 541 1.842 084

1160 45 2.490 825 1.881 364

1180 45 2.530 108 1.920 647

1200 45 2.569 392 1.959 931
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ship as a result map
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Fig. 10 Point plot of ship trajectory data in the East China Sea
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