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Abstract : To prepare the integrated safety management system ‘e-navigation’, research is being conducted on the route exchange for sharing
intended routes between ship and ship, and between ship and land. But they don't have enough specific grounds for the effects of route exchange
and the necessity of its introduction and focus on technical aspects like the implementation of route exchange. This study tried to quantitatively
analyze the effects of route exchange on sailing safety with the use of ship handling simulation, integrate simulation performers’ subjective
evaluations, and investigate the effects of route exchange. The ship-to-ship route exchange resulted in the initial collision avoidance action time was
3.43 minutes faster, the collision avoidance direction change rate was 60 %, the proximity to target A was 31 %, and Mean Rudder Angle Index
decreased by 57 %. In addition, 95 % of the survey respondents had an effect on the decision making of collision avoidance, 85 % had a positive
impact on safety navigation, 90 % had an accident prevention effect, 70 % reduced the psychological burden of officers, and 70 % should be

introduced in practice.
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Fig. 2. TXL index for simulation trails with and without IREF
(Intended Route Exchanged Functionality) (Arkadiusz
Tomczak et al., 2012).
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Fig. 1. Presentation of other vessels Intended Route (EfficienSea
Project, 2011).

Fig. 3. Green Route (IALA-MonaLisa Project, 2012).
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Fig. 5. Area of simulation (Ministry of Oceans and Fisheries, 2015).
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Table 1. Ship’s particular

Ship Dea(c:(\:;;igh t L('I]IBI')P moflfc:lzlgll(m) condition
Own 20,000 155.0 27.0 Ballast
Target A 20,000 155.0 27.0 Ballast
Target B 3,000 79.5 12.5 Ballast
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Fig. 6. Scenario 1 (Normal).
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Table 2. Analysis items of ship handling simulation

Data

Track, Heading, Position,
Rudder angle, Time

Analysis Item

Time of action to avoid collision
(Minute)

Track, Heading, Position,

Direction to avoid collision .
Time

Track, Position, Distance,

CPA to Target A (NM) Time

Distance of deviation from planed
route (NM)
Mean Rudder Angle Index (%)

Track, Position, Distance

Time, Rudder angle
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Fig. 8. Time of action to avoid collision (Group).
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