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Abstract: In order to realize the rapid and efficient identification of encountering ships in the massive data
of AIS, the research monitors the navigation process of encountering ships by? using an improved DBSCAN
clustering algorithm, ? which? is? well used in rapid extraction of maritime traffic safety risks in the research
water area. Through the combination of ship encounters feature parameter calculations and using AIS data
within the Taiwan Strait area as the research object, dual ship encounters and multi — ship encounters are
mined effectively. Then the encounter situations are divided into three types, ie, cross encounters, head —on
encounters and overtaking encounters, based on the ships”bearing and course differences. Finally, the en-
counter processes of different types of ships are described in multiple dimensions, the encounter scenes of the
ship are reproduced through a quantitative? method and time — space characteristics? analysis. The? results?
show the analysis of time — space chatacteristics can reproduce ships encounter situations and illstrustrate the
encounter process more clearly and comprehensively.
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Tab.1 AIS data processing items

15 i@ E 55 F e i) A 1a] HEE %) i ERERL
FRiS MMSI Postime/'s Course/ (°) Speed/kn Latitude/(°)  Longitude/(°)  Ship heading/ (°)
813 021 827 1 528 143 873 86.8 6.8 117.451 4 23.601 22 88
813 021 827 1528 143 875 83.8 5.8 117.451 4 23.601 22 85
201 801 104 1 580 982 016 156.6 7.8 119.085 2 23.817 32 150
568 767 867 1 528 782 369 335.2 19.5 117.559 6 23.674 59 334
813 021 827 1528 143 933 88.7 6.6 117.453 4 23.601 25 89
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Fig.2 Flow chart of ship encounter mining algorithm
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Fig.3 DBSCAN algorithm calculation result
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Tab.2 Encounter ship status data

25 W R a5 7 HE R il M T
Class FRIRE MMSI Latitude/ () Longitude/ () Speed/kn Course/ (°) Ship heading/ ( °)
413 696 010 118.062 0 24.483 9 5.5 25.5 26
- 412 459 760 118.064 9 24.489 2 6.1 21.8 23
s 413 694 950 118.064 8 24.483 8 8.3 231.8 235
416 003 886 118.069 5 24.479 8 6.8 8.5 7
s 898 518 905 119.084 8 24.843 8 5.8 124.0 120
s 200 051 220 119.084 5 24.843 9 5.1 91.1 88
s 412 704 150 118.107 2 24.402 0 16.7 316.5 314
s 413 696 510 118.108 8 24.404 4 6.0 274.7 270
. 413 505 330 118.058 0 24.463 0 10.9 230.0 232
s 23 660 006 118.060 6 24.463 5 8.4 264.6 259
s 371 602 000 119.069 6 24.773 5 8.1 25.6 26
s 413 692 420 119.070 6 24.769 3 4.3 228.3 226
e 413 696 520 118.079 7 24.417 2 13.4 300.0 299
s 413 700 450 118.078 6 24.413 2 6.7 129.9 130
s 412 592 180 118.866 6 24.722 5 5.6 2.4 24
s 412 703 270 118. 866 2 24.720 2 9.5 44.7 46
s 412 469 870 118.074 0 24.505 8 8.8 18.0 17
cass 412705 750 118.074 8 24.507 1 6.9 24.6 23
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Fig.5 Ship encounter scenarios
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