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Calculation of ship anchor berth area based on AIS data
LIYe'? REN Hongxiang' CHENG Longmin 3

(1. Navigation College, Dalian Maritime University, Dalian 116026, China; 2. Dalian Pilot Station, Dalian 116000, China;
3. Zhenjiang Pilot Station, Changjiang Pilot Centre, Zhenjiang 212000, China)

Abstract Aiming at the problem of rapid calculation and analysis of the water area actually occupied by anchored ships, a
calculation method of ship anchor berth area based on the Automatic Identification System (AIS) data is proposed. Firstly, the AIS
trajectory data is pre-processed with integration, cleaning and segmentation to improve the data quality; secondly, a density-based
stay point identification algorithm is used to identify the anchor points and extract the information of the ship anchor berth; thirdly,
the monotone chain convex hull algorithm is used to extract the anchor berth boundary from the ship anchor points; finally, the
shoelace theorem and the centroid formula for a polygon are used to obtain the ship anchor berth area and the approximate position of
the dropped anchor respectively. Selecting the Yangtze River estuary anchorage as the study area and carrying on the example
verification, the experimental results show that it is feasible to obtain the area of anchor berths by using this method. This method
provides the data support for the reasonable planning of ship anchorages and anchor berths and the safety surveillance of anchored
ships, and has the positive significance for improving the safety and the utilization rate of ship anchorages.

Key words ship; Automatic Identification System (AIS) data; stay point identification; anchor berth boundary; anchor berth area
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