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Abstract

The domestic maritime environment shows higher frequency of maritime accidents amidst greater traffic volume aris-
ing from increasing international seaborne trade and maritime leisure activities. To reduce such maritime accidents,
there exist various kinds of safety navigation devices in the ship bridge aimed to mitigate burdens of navigators and
support their accurate decision making. Amongst is the AIS considered very important, which is an automatic tracking
system to assist understanding of the circumstances in the vicinity by receiving information of other ships and also
sending its own; where the information contains errors initially, however, such wrong information is periodically
transmitted, accordingly giving rise to hindrance sometimes in decision making by shore operators or ship navigators
at sea. This study is to propose the error data and field management algorithm using fuzzy theory toward improving
reliability and accuracy in ship related information received from AIS.

Key Words : Intelligent Navigation Support, AIS Error Correction, AIS Field Correction, Automatic Identification
System (AIS), Fuzzy Theory.
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Fig. 1. A chart of maritime accidents
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Fig. 2. Initial value error in AIS

o FolA] Dev.: &2 (Device) Lone AXE, Late 9
=, COGE HAHZ(Course Of Ground), SOGE A&
2 (Speed Of Ground), RADE dl°]t](Radar)E 2| v] 3t}

E 1. E2 Ao SLMetoll st AIS, &llo|H oio|g
Table 1. AIS, Radar data about same ship in same time

Dev. Lon Lat COG SOG
AIS 126.2865 34.764486 360 102.3
RAD| 126.28645 34.763402 248 15
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- Management flow chart of AIS Error data
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Fig. 3. Flow chart for Management of AIS data
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Table 3. Difference statistics between original AIS, Radar
data about same ship

n=0 Differ RAD-0.50G Differ RAD-0.COG
Aver. 141.17 84.248

Min 0.4 0.9

Max 160 89.3
S.Var. 32.72 17.005288
S.Dev. 1070.6 289.17983
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Table 4. Difference statistics between calculated AIS,
Radar data about same ship
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n=1 Differ RAD-c.SOG Differ RAD-c.COG

Aver. 5.717414 2.283938

Min 0.192955 0.026925

Max 22.23503 51.85142

S.Var. 5.124734 6.277313

S.Dev. 26.2629 39.40466

n=2 Differ RAD-¢c.SOG Differ RAD-c.COG

Aver. 5.82994 1.520107

Min 0.046515 0.001338

Max 21.73623 31.51097

S.Var. 5.371568 3.750605

S.Dev. 28.85374 14.06704

n=3 Differ RAD-¢c.SOG Differ RAD-c.COG

Aver. 5.922982 1.231957

Min 0.029621 0.005174

Max 21.93958 22.18159

S.Var. 5.455796 2.672836

S.Dev 29.76572 7.14405
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Table 5. Difference statistics between calculated AIS,
original AIS data(Ship 1)

n=1 Differ SOG o. - c. Differ COG o. - c.
Aver. 2.773963 1.00718

Min 0.005483 0.005656

Max 22.45332 6.26563
S.Var. 3.403052 1.160257
S.Dev. 11.58076 1.346196

n=2 Differ SOG o. - c. Differ COG o. - c.
Aver. 2.65166 0.677723

Min 0.002997 2.46E-05
Max 15.42346 3.756195
S.Var. 2.884609 0.754856
S.Dev. 8.320967 0.569807

n=3 Differ SOG o. - c. Differ COG o. - c.
Aver. 3.03238 0.556186

Min 0.000757 0.01088

Max 18.63686 3.207345
S.Var. 3.559491 0.581645
S.Dev. 12.66998 0.33831
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6. ®E AIS2E AXHEl AISel COG, SOG AHShip 2)
Table 6. Difference statistics between calculated AIS,
original AIS data(Ship 2)

n=1 Differ SOG o. - c. Differ COG o. - c.
Aver. 1.668517 0.519422
Min 5.38E-05 0.007281
Max 2558222 1.956243
S.Var. 2.440876 0.482333
S.Dev. 5.957878 0.232645
n=2 Differ SOG o. - c. Differ COG o. - c.
Aver. 2.620371 0.36787
Min 0.003538 0.001405
Max 32.92731 1.009271
S.Var. 3.240296 0.253804
S.Dev. 10.49952 0.064416
n=3 Differ SOG o. - c. Differ COG o. - c.
Aver. 3.511436 0.33106
Min 0.001761 0.001597
Max 36.01022 0.896894
S.Var. 4.044051 0.219562
S.Dev. 16.35435 0.048207

E 7. A2 AISet A¢kE AISel COG, SOG XHShip 3)
Table 7. Difference statistics between calculated AIS,
original AIS data(Ship 3)

n=1 Differ SOG o. - c. Differ COG o. - c.
Aver. 1.578803 0.640937

Min 0.007957 0.018646
Max 22.81752 4.102508
S.Var. 2.201101 0.794046
S.Dev. 4.844848 0.630509

n=2 Differ SOG o. - c. Differ COG o. - c.
Aver. 2.457155 0.880725

Min 0.00034 0.012344
Max 25.92317 4.386442
S.Var. 3.158648 1.149348
S.Dev. 9.977057 1.321

n=3 Differ SOG o. - c. Differ COG o. - c.
Aver. 3.497988 1.15857

Min 0.021321 0.049205
Max 69.12516 5.447669
S.Var. 5.269531 1.511659
S.Dev. 27.76796 2.285114
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