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Estimation of Hull Vibration Using Neural Network

Yasuhisa OKUMOTO*, Kentaro KAWAMURA

Synopsis

Ships often vibrate due to the excitation of propeller, main engine, ete. The severe case is the flexural vibration of the whole
body as a hull girder system by resonance with such excitation forces. When the natural frequency of the hull girder vibration
harmonizes with the excitation force, the heavy vibration occurs by the resonance, resulting the defects of structural members
and also unpleasantness tor the crew on board. Though there is the difficulty of the prediction of the natural frequencies, the
accurate estimation is essential to avoid the resonance in early design stage. There have been two methods to predict the
natural frequencies until now: using a simple formula combined with the past measurements, and using FEM (Finite Element
Method) analysis of the whole ship body model. The former has less accuracy, and the latter needs high engineering skill and
much computer time, then this research applied a new method in mid-point between two, using the neural network, The
calculation focused on a conventional crude oil tanker as an example. As a result, the estimated frequencies agreed well with
the measurement data, either the sample (teaching) data or arbitrary ship data. By this, anyone can easily estimate the
frequencies.

Keywords: Hull vibration, Natural frequency, Neural network, Prediction, Resonance
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Table 1  Flexural vibration of beam
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