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Implementation of an Intelligent System for Identifying
Abnormal Navigating Ships
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Abstract

Abnormal navigating ships affact the ships navigating normal routes seriously. So VTS centers and Korean Coast
Guard co-work(cooperate) closely to trace the ships which break the regulations and make accidents. But it is evident
that there is limitations to indetify the risk factors caused by men. Unfortunately there is very few of the researches
on the identificaton of risk elements by men. This paper is to implement the intelligent system for identifying
abnormal navigating ships by using fuzzy inference.

Key Words : Fuzzy Inference, Identifying Abnormal Navigation, Risk Assessment, Vessel Traffic Service, Abnormal
navigating ship
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Fig. 1. Membership function of cumulative variation speed.
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Fig. 2. Membership function of cumulative variation angle.
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Fig. 3. Membership function of Abnormal navigation level.
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Table. 1. Knowledge base for identifying abnormal navigation.
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Table. 2. Linguistic presentation of the knowledge base
for identifying abnormal navigation.
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Fig. 4. Flow chart of identifying abnormal navigation.

a9 4x o4 G ww Azagle] EAmelT
A Axge Azdel AgE RaCEH W,
MEmES @4 A8 JFon s ddar.
F 97 222 olgete] Aue o4 FAwE AL
3 ghol AgAT AR ANFA ol
=
e
%

I

oy

[¢]
-

e
o 2 o o |4 e

hil
o=} e Autom AXMEHJEAE T
ur

o)At a3 F<o] AMul o)At s

o)

a8 5 A SHFADT WY 1.
Fig. 5. The past marine accidents : Case 1.
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Fig. 6. The past marine accidents : Case 2.
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Fig. 7. The past marine accidents : Case 3.
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Table. 3. Output data of shipping simulator.
No. COG SOG Head
1 174.2 9.5 167.0
2 175.6 9.3 167.0
3 174.2 9.5 167.0
4 1744 9.6 166.0
5 173.6 95 166.0
6 173.6 9.5 166.0
7 174.1 9.5 166.0
8 1735 9.6 167.0
9 175.0 9.6 167.0
10 174.9 9.7 168.0
11 176.7 9.5 169.0
12 176.5 9.4 168.0
13 175.3 9.6 167.0
14 176.3 9.6 167.0
15 1755 9.5 168.0
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i hip’s t@ — v : 1.2, pi : 177.1 =]
hip’s t1 — v @ 1.6, pi : 154.5

or

hip’s €2 — v 1 2, pi : 134.6

hip’s t3 — v @ 3.4, pi : 163.5

ccidentsl Shiph - Time : 141, Identifying abnormal navigation : 36.3333
hip’s €@ — v : 1, pi : 227.2
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Fig. 8. Execution result in accident case 1.
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Table. 4. Detail of execution result.

R EE:
Ship’s t0 - v : 1.2, pi : 177.1
Ship’s t1 - v : 1.6, pi : 1545
Ship’s t2 - v : 2, pi : 1346
Ship’s t3 - v : 34, pi : 1035

Accidentsl ShipA - Time : 141,
Identifying abnormal navigation : 36.3333
Ship’s t0 - v : 1, pi : 227.2
Ship’s t1 - v 1 0.9, pi : 1776
Ship’s t2 - v : 1.2, pi : 177.1
Ship’s t3 - v : 1.6, pi : 15645
Accidentsl ShipA - Time : 151,
Identifying abnormal navigation : 35.5833

Ship’s t0 - v : 0.5, pi : 8.6
Ship’s t1 - v : 1.3, pi : 238.2
Ship’s t2 - v : 1, pi : 227.2

Ship’s t3 - v : 0.9, pi : 1776

Accidentsl ShipA - Time : 161,
Identifying abnormal navigation : 100

Ship’s t0 - v : 1.2, pi : 645
Ship’s t1 - v : 1.6, pi : 238

Ship’s t2 - v : 0.5, pi : 85.6
Ship’s t3 - v : 1.3, pi : 2382

Accidentsl ShipA - Time : 171,
Identifying abnormal navigation : 100

Ship’s t0 - v : 0.8, pi : 32.3
Ship’s t1 - v : 01, pi : 24

Ship’s t2 - v : 1.2, pi : 645
Ship’s t3 - v : 1.6, pi : 238

Accidentsl ShipA - Time : 181,
Identifying abnormal navigation : 100
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Fig. 9. Degree of abnormal navigation in accident case 1.
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Fig. 10. Degree of abnormal navigation in accident case 2.
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Fig. 11. Degree of abnormal navigation in accident case 3.
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Table. 5. Shipping simulator output in accident case 2 .

No. COG SOG Head
1787 225.0 10.5 11.0
1793 225.0 10.5 12.0
1800 226.0 10.4 12.0
1801 226.0 10.4 11.0
1813 227.0 10.5 11.0
1822 226.0 10.5 12.0
1823 226.0 10.5 12.0
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