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Abstract - This study compared and analvzed the performance of a distributed area search algorithm and a distributed probability search
algorithm based on information exchange between ships. The distributed algorithm is a method that can search for an optimal avoidance
route based on intormation exchange between ships. In the distributed area search algorithm, only a ship with the maximum cost reduction
among neighboring ships has priority, so the next expected location can be changed. The distributed stochastic search algorithm allows
a non-optimal value to be searched with a certain probability so that a new value can be searched. A circular-based ship collision
avoidance model was used for the ship-to—ship collision avoidance experiment. The experimental method simulated the distributed area
search algorithm and the distributed stochastic search algorithm while increasing the number of ships from 2 to 50 that were the same
distance from the center of the circle. The calculation time required or each algorithm, sailing distance, and number of message exchanges
were compared and analyzed. As a result of the experiment, the DSSA(Distributed Stochastic Search Algorithm) recorded a 25%
calculation time, 88% navigation distance, and 84% of number of message exchange rate compared to DLSA.

Key words - circular-based ship collision avoidance model, distributed local search algorithm, distributed stochastic search algorithm,
computing time, sailing distance, number of exchange messages
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Fig. 1 Marine accident by accident type
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Fig. 2 Distributed algorithm and the application to
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Table 1 Explanation for terms

Term Description
ID It means the ID of each ship
A collision is considered when the
Safety . L
. target ship enters or passes within
domain

this area
It is an area where information can be

Detection

exchanged with other ships
Information transmitted to the target

range

ship after information exchange with
the other target includes the ID of the

own ship and location information

Ok? message

It means the maximum value of risk

Improvement . o
that each ship can reduce in its
message
current state
Cost It means collision risk calculation cost
. ) It means a course that can be
Candidate .
searched from the current location of
course

each ship
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Repeat the following procedures until no collision risk

Step 1: Each ship sends its current information to neighbors
via ok? messages.

Step 2: Each ship sends possible improvement in collision risk
to neighbors via improve messages.
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Table 2 Parameter for experiments

Parameter Value
Number of ships 2-50 ships
Detection range 12 nms
Safety domain 1 nm
Speed 12 knots
Radius of circle 50 nms
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