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Design of the Model for Predicting Ship Collision Risk
using Fuzzy and DEVS

Mira Yi'

ABSTRACT

Even thought modernized marine navigation devices help navigators, marine accidents has been often occurred
and ship collision is one of the main types of the accidents. Various studies on the assessment method of collision
risk have been reported, and studies using fuzzy theory are remarkable for the reason that reflect linguistic and
ambiguous criteria for real situations. In these studies, collision risks were assessed on the assumption that the
current state of navigation ship would be maintained. However, navigators ignore or turn off frequent alarms
caused by the devices predicting collision risk, because they think that they can avoid the collisions in the most
of situations. This paper proposes a model of predicting ship collision risk considering the general patterns of
collision avoidance, and the approach is based on fuzzy inference and discrete event system specification (DEVS)
formalism.
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Table 1. Collision Avoidance Rules between Ships (Yi, 2010)
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ship-external-transition (state s, time e, content X)
{
if( x.port = ‘in X’ )
{ MyShip = x.value;
Calculate route keep_time;
hold-in(NORMAL, route keep_time);
}
else if( x.port = ‘in y’ )
{
Update MyShip.location;
if( ssNORMAL or s=AVOIDING)
{  Assess T-CR related to x.value;
Assess [-CR;
if ( I-CR > threshold )
{
TargetShips. Add( x.value );
if( need to change the route ) //*
{ Calculate route change time;
hold-in( A_ RCHANGE,
route_change time);
}
else if( not need to change the route ) //*
{ Calculate route keep time;
hold-in(AVOIDING,
route_keep_time);
bl
else
{ Calculate route keep time;
hold-in(NORMAL, route keep_time);
} H
else if ( s = N RCHANGE or
s = A RCHANGE )
Continue;

b

ship-internal-transition (state s)
{
Update MyShip.location;
if( phase = NORMAL )
{ Check RoutePlan;
Calculate route change time;
hold-in(N_RCHANGE, route change time);
}
else if( phase = A RCHANGE or
phase = AVOIDING )
{ Assess T-CR related to the TargetShips;
Assess I-CR;
if ( I-CR > threshold )
{
if( need to change the route ) //*
{ Calculate route change time;
hold-in( A RCHANGE,
route_change time);
}
else if( not need to change the route ) //*
{ Calculate route keep time;
hold-in(AVOIDING,
route_keep time);
ol
else
{ TargetShips.RemoveAll();
Calculate route keep_ time;
hold-in(NORMAL, route keep time);
b
else if ( phase = N RCHANGE )
{ Calculate route keep time;
hold-in(NORMAL, route keep_time);
}

Fig. 7. Pseudo Code of External Transition Function
for ‘Ship’
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Fig. 8. Pseudo Code of Internal Transition Function for ‘Ship’

ship-output (state s)
{
if ( phase = N RCHANGE )
output( out y, MyShip);
else if ( phase = A RCHANGE )
{ output( out_y, MyShip);
output( out CR, (I-CR, T-CR, TargetShips);
bl

Fig. 9. Pseudo Code of Output Function for ‘Ship’
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Fig. 11. Display Example of Setting Ship Information
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Ship-0 processed AVOIDING-ROUTE-CHANGE and ouput MyShip Info.
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Ship-2 processed AVOIDING-ROUTE-CHANGE and ouput MyShip Info.
Ship-2 processed AYOIDING-ROUTE-CHANGE and ouput I-CR : 0.52
Clock : 265.00
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Ship-1 processed AVOIDING-ROUTE-CHANGE and ouput I-CR : 0.71
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Clock : 421.00———
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Fig. 12. Display Example of Running SCRIP Model
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