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Ship domain research of traffic lane waters based on superposition calculation of sector grid
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Abstract : In order to accurately and objectively reveal the relationship between ship domain, ship type and ship size near traffic
lanes of open water, firstly, a method to determine ship domain boundary based on ship Automatic Identification System (AIS)
data is proposed, that is, a large amount of AIS data is used to calculate the relative position relationship between ships, and the
relative position relationship between ships in different time and space is stacked together. In this way, the distribution of other
ships around the center ship is generated. Secondly, an integrated platform of ship domain analysis is designed, combining with
the distribution of surrounding ships, the least square method is used to fit the domain boundary, and the ship domain in the study
area is obtained. Finally, a traffic lane water is taken as an example, and the ship domain of the main ship type is studied. The
results show that the ship domain in traffic lane of open water is elliptic, which is similar to the Fujii ship domain model. The ship
domain is related to ship size and ship type, and increases with the increase of ship size. The domain of cargo ship in the same size
is smaller than that of oil tanker, and the long axis of domain is more significant than the short axis as the length increases.
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Fig.1 Calculation diagram of relative position relation
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Fig.2 Schematic diagram of single ship superposition
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Fig.5 The model algorithm implements the flow chart
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Fig.7 Location data points in the average density interval
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Fig.8 The first traffic separation of Caofeidian Waters
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Fig.11 The ship domain of cargo ships over 200 meters
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Fig.13 The ship domain of oil tanker over 200 meters
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