©
2019 2021

Development of a mathematical model to simulate berthing maneuver assisted by
tugs
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This study was aimed to establish maneuvering mathematical model for
berthing/unberthing operation of a ship assisted by harbor tugs in cooperation. In the coming era of
autonomous controlled ships, an advanced tug with a sophisticated intelligence is also one of
promising ideas and is expected to support a ship berthing more safely and smoothly. The proposed
model could be utilized in future as a plant model for the model-based design of such an advanced
tug and helpful to evaluate the control system through the virtual simulation.

This study tackled with the mathematical formulation of the berthing phase, towing tank test and
simulation-based studies. A main achievement is to present a modular-type mathematical model for
cooperative maneuvers, considerin? the coupled motions among the ship and tugs. Some trial
simulations indicated the possibility that multiple tugs could berth the large ship by cooperative
maneuvers, in which their motions were flexibly adjusted each other.
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