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Proposal for Visualization of User-participatory Realtime Wind
Condition and Ship Navigation Status aiming at AIS Extended Use

RYUSEI FUJIMOTO'!  MISAKO URAKAMIT!

Abstract: AlS is one of the communication networks aiming at safe operation, and at present, AIS has not been able to realize the
transmission of external data, which is data due to external factors such as weather and sea conditions. However, external factors
are important data that affect the operation of a ship, and in order to improve the safety of ship operations, it is necessary to visualize
the effects of external factors in real time and to assist in taking appropriate actions according to the situation. In this research, we
implement AIS extension that transmits external data in addition to sensing data such as GPS and gyro-sensors, without changing
the AIS specification, by means of a Message communication function that can freely utilize the binary message frames that exist
in AIS. And, by proposing a method for classifying navigation states using a classification algorithm based on Random Forests and
Cosine similarity, we will develop a ship safety confirmation support system that visualizes the influence of external factors on
ship navigation states and conduct evaluation experiments using real operational data. As a result, the proposed method, which
successfully improves the Realtime performance and Accuracy as a user-participatory sensing system at sea compared with similar
conventional systems, realized the visualization of Realtime Wind Condition and Ship Navigation Status.

Keywords: AIS, Ship Safety Confirmation Support System, User-participatory Sensing System, External data,
Message Communication, Ship Navigation Status, Random Forest, Cosine similarity
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Fig.1 Availability of AIS data
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Fig. 2 Proposal diagram for collecting wind condition data
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Fig. 4 System configuration diagram
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Fig. 5 Wind condition data visualization simulation results
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Fig. 6 Ship navigation status

£ 3 BB TRIE T VIO D R

Table 3  Features for ship movement prediction model
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Table 4 Model evaluation score based on test data

state_list (Que)

59

S sy

ETIL N HEH VBV <
R (R 0.9977 0.9954 0.9998 0.9988

R () 0.9946 0.9984 0.9990 0.8483
E (RE) 09972 0.9770 0.9989 0.9999
EHGRE) 09968 0.9976 0.9966 0.8836
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Fig. 9 Model evaluation based on test data (Kasasa)
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Fig. 10 Model evaluation based on test data (Seto)
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Fig.11 Model evaluation based on test data (Hirai)
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Fig. 12 Model evaluation based on test data (Kuka)
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Table 5 Detailed experimental data

TE S HE ] La— N
nE s 16:52:02-17:13:10 127
FEH 17:37:00-18:32:00 330
OB 16:39:08-17:55:00 456
<h 15:58:35-16:40:50 201
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20204068278 16005
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(2020/06/27 16:00)
Fig. 13 Weather and wind conditions in Yamaguchi Prefecture
(2020/06/27 16:00)
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Fig.14  Visualization result of ship navigation status on the system
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Fig. 15 Visualization result of ship navigation status by wake
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Fig. 16 Comparison of route widths
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