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A mathematical optimization model for ship routing to minimize fuel
consumption was developed, and a computational algorithms to derive its solution was developed. In
doing so, we developed a framework incorporate a nonlinear fuel consumption model to accommodate
various ship types with different fuel consumption characteristics. Furthermore, we have developed a

method to integrate this ship routing method with a ship scheduling model to realize efficient
operation of the entire fleet. This makes it possible to operate each vessel in the fleet
efficiently and reduce the environmental impact of individual voyages at the same time.
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