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Development of an Arctic Ship-routing System
Coupled with VESTA-ICE

by
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Abstract

NMRI has developed a ship routing aid system for Arctic navigation. The system is able to propose three possible
routes optimized for distance, time, and fuel consumption for a single calculation condition. The state-of-the-
art VESTA-ICE, which is an extension of NMRI’s original VESTA for open sea (no ice), is coupled to evaluate
the physical ship performance in ice-infested water. As a part of VESTA-ICE, we have developed a hybrid ice
resistance model consisting of the Kashitelijan-Poznjok-Ryblin model and the Lindqvist model to adapt to the
bow shape of typical cargo ships. The A* algorithm program was coded as a route optimizing routine. The ice
condition data is given by an ice prediction model such as IcePOM, while the AMSR2 satellite observation data
can be used for the hindcast. The system features a user-friendly interface in which the user sets the conditions,
runs the simulation, and observe the results displayed in the map and graphs. For validation, the path of a bulk
carrier navigating the Northern Sea Route in October 2019 was reproduced using the system and the proposed
routes were qualitatively and quantitatively reasonable compared with the actual path.
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