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Abstract

We developed a ship structure digital twin (DT) system. The DT system contains data measurement, data

assimilation, and data visualization functions. The strain of the whole hull can be inversely estimated from the

measured

enables re

hull response by using the data assimilation, which is the core technology of DT. The DT system
al-time monitoring of strain of the whole hull, and is expected to be utilized for safe ship operation.

In this study, we developed and verified this system, and investigated the estimation accuracy of iFEM, Kalman

filter, and

wave spectral method, which are data assimilation methods, though towing tank tests. To develop the

DT system by integrating the three functions (data measurement, data assimilation, and data visualization), we

developed an integrated structural analysis system (i-SAS), an open platform which integrates multiple programs.

Towing ta

nk tests were carried out to compare and evaluate the data assimilation methods and the DT system.

A ship model made of GFRP sandwich panels was used in the tests to measure hull strain. We verified that the

data assimilation methods are sufficiently accurate for estimating the non-measured strain of the ship model,

and the DT system is effective for visualizing the measurement data and inversely analyzed data in real-time.
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(a) Combination a

(b) Combination b

(¢) Ocean wave
hindcast database
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Measured Measured Measured
responses response response
component | component 2 component 3
Combination a SCDLS ACDLS DBBS
Combination b SCDLS ACDLS BLS

SCDLS: symmetric component of the deck longitudinal tress

ACDLS: antisymmetric component of the deck longitudinal stress
DBBS: double bottom bending stress
BLS: broadside longitudinal stress
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Depth (D) 24.00 m 0.3264 m
Draft (d) 17.70 m 0.2458 m
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