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Abstract

In recent, the maritime traffic has increased with an increase in international trading volumes and the growing popularity of
marine leisure activities. As increasing of maritime traffic, marine accidents happened continually and there are possibilities
of accidents at sea. According to the analysis of marine accidents, most accidents occurred by human error of seafarers. To
reduce the accidents by human error, the various assistance system for assist seafarers have been proposed. It is required to
real-time data management method for applying to real-time system, but most proposed assistance system used off-line da—
ta for analysis. In this paper, we aim to build a navigation supporting system for providing safety information to deck officer
with data of AIS(Automatic Identification System) and ARPA Radar(Automatic Radar Plotting Aids Radar), and proposed a
management algorithm for real-time ship information with blackboard system and verified the validity.
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Table 1. Statistics table of data pair from AIS, ARPA Radar

Classification Diff. Dis.(km) | Diff. COG(")

AVER 0.284913046 2.925396

STD.DEV 0.220284786 5912519

VAR 0.048525387 34.95788

MAX 0.998538 30

MIN 0.011681 0

Total pair of ships 4,863 pair
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3 FHS 7 Ao HiT A eAE oF 284m, IE2Leak
ok 29 o] ARE o so] FYU A )

At

E 2 MuyE 8% $E3=

Table 2. Pseud Code of Ship Information Fusion

Step 1 Makes fusion set of pair of ships between AIS
b and Radar using distance

FusionShipInfo * fptr;

For(aptr=AIS Ship List Header; aptr != NULL; aptr =
aptr->next)
Then

For(rptr=Radar Ship List Header; rptr != NULL; rptr =

rptr->next)

Then

IF distance between AIS ship data and Radar ship data

is under the 1.0mile

Then
fptr = Makes fusion set of pair of ships;
End
End
End
Step 2 Sort fusion set by MMSI

For(fptrl=Fusion Set List Header; fptrl != NULL; fptrl =
fptrl->next)
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Then
For(fptr2=fptrl->next; fptr2 !'= NULL;, fptr2 =
fptr2->next)
Then
IF fptrl->MMSI ">" fptr2->MMIS
Then
Swap(fptrl, fptr2);
End
End
End

Step 3 [ Delete to duplication fusion set(by statistics)

For(fptr=Fusion Set List Header, fptr_pre=NULL; fptr !=
NULL; fptr_pre=fptr, fptr = fptr—>next)

Then
IF fptr->MMSI "==" fptr->next—>NMMSI
Then
Delete duplication data by statistics
End
End
Step 4 [ Check 'fusion ship type’ to the Ship list

For(aptr=AIS Ship List Header; aptr != NULL; aptr =
aptr->next)
Then
For(fptr=Fusion Set List Header; fptr != NULL; fptr =
fptr->next)
Then
IF Find same MMSI Then break;
End
IF fptr '= NULL Then
aptr->type=3; // Exist same ship in the radar
End
End
For(rptr=Radar Ship List Header; rptr != NULL;, rptr =
rptr->next)
Then
For(fptr=Fusion Set List Header; fptr != NULL; fptr =
fptr->next)
Then
IF Find same MMSI Then break;
End
IF fptr '= NULL Then
Then
rptr->type=3; // Exist same ship in the AIS
End
End

Step 5 Generate fusion ship information

For(aptr=AIS Ship List Header; aptr != NULL; aptr =
aptr->next)
Then
IF aptr—>type "==" 3
Then
For(rptr=Radar Ship List Header; rptr != NULL; rptr =
rptr->next)
Then
ptr=NULL;
IF rptr->type "==" 3
Then
For(fptr=Fusion Set List Header; fptr != NULL;
fptr = fptr->next)
Then
IF find same two ships info. Then break;
End
End
IF fptr "!=" NULL
Then
fsptr = Generating fusion ship information;
End
End
End

For(aptr=AIS Ship List Header; aptr != NULL; aptr =
aptr->next)

Then
IF aptr->type "!=" 3
Then
fsptr += attach only AIS ship info.;
End
End
For(rptr=Radar Ship List Header; rptr != NULL; rptr =
rptr—>next)
Then
IF rptr->type "!=" 3
Then
fsptr += attach only Radar ship info.;
End
End
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Fig 2. an abnormal ship’s navigating pattern
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Table 3. Data field pair for fusion

Data pair detail wg
Difference of COG, Distance between two ships 1.0
Difference of ANG and DIS 1.0

Difference of ANG, Distance between two ships 0.7

Difference of DIS, Distance between two ships 0.7

Difference of COG, SOG between two ships 0.4
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Difference of DCPA, TCPA between two ships 0.4
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