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A New Approach to Solve Ship’s Navigation Optimization Problem

with Penalty Function for satisfying Restrictions of Nautical Operation

KANAMARU Hideyuki

Summary

In addition to conventional efforts to reduce the air pollutant Sox and Nox emitted by ships during
navigation, it was agreed at the 72nd Marine Environment Protection Committee (MEPC72) of
International Maritime Organization (IMO) held on April, 2018 to endeavor to compretely eliminate
greenhouse gases generated in marine transportation such as COz as early as possible during the 21st
century.V

The author presented the navigation optimization technologies to reduce exhaust gas by adjusting main
engine output locally during voyage under wave conditions and ocean current with limiters to restrict main
engine revolution and to prevent dangerous navigation speed under rough sea conditions.?

In this paper, a new solution method is presented to satisfy the above restrictions of operation with penalty
function instead of limiters, and the effect of these methods are compared and evaluated through several

cases of numerical simulation.

Keywords : ( optimum navigation, current, main engine output, fuel consumption, penalty function)
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