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Abstract

To address the issues of the difficulty in determining feature point thresholds, the low computational efficiency in

trajectory similarity calculation and the high time complexity of clustering algorithms when processing massive AIS

data in existing ship trajectory mining methods, this paper proposes an AIS data route mining method based on

improved density peak clustering. Firstly, to tackle the problem of the difficulty in determining feature point thresholds,

an adaptive threshold feature point extraction algorithm is designed, which automatically screens key trajectory points

by calculating dynamic thresholds of course over ground (COG) change rate and speed over ground (SOG) change rate.

Secondly, to address the low computational efficiency issue, the FastDTW algorithm is introduced to calculate similarity

distances among trajectories, overcoming the limitations of traditional methods in terms of temporal characteristics and
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trajectory quantity relationships. Finally, to solve the problem of high complexity and long processing time when

clustering algorithms handle massive data, an improved density peak clustering algorithm based on the quadtree

spatial partitioning strategy is proposed, which achieves adaptive parameter selection and multi-partition parallel

clustering. Experimental validation is conducted using 10.2 million AIS data from waters around Xiamen Port, and the

results demonstrate that the proposed method can accurately extract main routes in target waters when processing

massive AIS data, significantly outperforming traditional methods in trajectory similarity calculation and route

mining efficiency.
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