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[Abstract]

In recently, ship trajectory data consisting of ship position, speed, course, and so on can be obtained
from the Automatic Identification System device with which all ships should be equipped. These data
are gathered more than 2GB every day at a crowed sea port and used for analysis of ship traffic
statistic and patterns. In this study, we propose a method to process ship trajectory data efficiently with
distributed computing resources using MapReduce algorithm. In data preprocessing phase, ship dynamic
and static data are integrated into target dataset and filtered out ship trajectory that is not of interest.
In mapping phase, we convert ship's position to Geohash code, and assign Geohash and ship MMSI to
key and value. In reducing phase, key-value pairs are sorted according to the same key value and
counted the ship traffic number in a grid cell. To evaluate the proposed method, we implemented it
and compared it with JALA waterway risk assessment program(IWRAP) in their performance. The data

processing performance improve 1 to 4 times that of the existing ship trajectory analysis program.
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I. Introduction
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III. Ship Trajectory Data Processing

1. Characteristic of Automatic Identification
System Data
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Fig. 1. Geohash and ship position in the target water area
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Fig. 2. The Sample data of AIS trajectory

IV. MapReduce Application
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Table 2. Number of Geohash characters and grid
cell interval in km
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Fig. 3. Proposed MapReduce module
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Fig. 4. Graphic user interface for AIS trajectory analysis

Table 3. Ship trajectory analysis and visualization program

Proposed MapReduce Module
: Slave Node Number
IWRAP 1 2 3 4
Worker |Workers|Workers|Workers
Data | 4310 | 2656 | 1437 | 1084 | 884
Processing

Visualization 220 157.1 172.2 175.7 180.4
Total 3,230 422.3 315.9 284.1 269

(unit: second)
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Fig. 5. Visualization of ship trajectory :
(a) merchant ship trajectories, (b) fishing and other ship
trajectories.

Fig. 6. Visualization of ship trajectory



70  Journal of The Korea Society of Computer and Information

VI. Conclusions
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