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A Study on Measuring Method of 6-DOF Ship motion in Waves of a Free
Running Model Ship using a Tracking System by a Moving Carriage

by

Michio UENO, Tadashi NIMURA, Yoshiaki TSUKADA
and Kazuhisa OHTSUBO

Abstract

Six-degree of freedom motion of a free-running model ship in waves was measured. The
experiment was carried out using an auto-tracking system of the moving carriage in the Ocean
Engineering Basin, National Maritime Research Institute. The auto-tracking system consists of
a CCD camera placed on the center of the carriage, target markers on a model ship, an image
analysis system and a feed-back controller of the carriage. Horizontal position within the basin
and direction of the turntable equipped on the carriage are controlled to track the model ship
position and heading direction. The feed-back system is based on a so-called PID controller with
additional some parameters. The characteristics of the model ship motion in waves are discussed.
Effects of these parameters on measured data properties were investigated and suitable
parameters for the measurement are discussed. The step response test is applied to the
auto-tracking system for investigating the inherent control properties of the carriage. Using
analyzed properties, simulation program for the tracking system is developed and its usage for
investigating effect of control parameters is confirmed. An optical motion measurement system is
also put to the test to see its applicability to this sort of tank tests.
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Item Dimension
Scale ratio 1/107.74
(Model ship)
Length(m) 2.97
Breadth(m) 0.539
Draft(m) 0.18
Displacement(mS) 0.232
(Propeller)
Diameter(m) 0.0872
Pitch ratio (0.7R) 0.662
Expanded area ratio 0.455
Blade number 5
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