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APPLICATION OF AUTOENCODER TO NONLINEAR TIME HISTORY
RESPONSE OF A SDOF STRUCTURE

Atsushi MIKAMI

In this paper, autoencoder, which is one of anomaly detection method, is applied to the nonlinear time
history response of a single degree of freedom structure, and it is examined whether the occurrence of
damage to the structure or its damage level could be evaluated. When the autoencoder is applied, various
input levels of ground motions are considered so that different nonlinear levels (damage degrees) of the
structure can be examined. The reconstruction error, which is defined as the difference between the input
signal and the reconstructed output signal, is used as an index of anomaly, and the relationship between the
degree of structural nonlinearity and the reconstruction error is discussed. It was found that immediate
estimate of damage to structures may be possible if a strong motion seismometer is being installed.



