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DAMAGE DETECTION OF STRUCTURES BY APPLYING
AUTOENCODER TO TIME HISTORY RESPONSES

Atsushi MIKAMI

Deterioration of a large number of infrastructures constructed during the period high economic growth
are serious problem in Japan. However, maintenance engineers are insufficient compared with the numbers
of infrastructures. One of possible countermeasures for this problem is to use sensors and machine learning
techniques to automatically detect structural damage. This paper attempts damage detection of structures
by employing the autoencoder, which is an unsupervised machine learning algorithm. Stationary input
motion is prepared based on Kanai-Tajimi model, and non-stationary characteristics of the input motion is
considered by applying an envelop function to the stationary wave. The input motion is given to the SDOF
and MDOF models. Structural damage is conveniently introduced by reducing the elastic modulus by 50%.
An anomaly detected from reconstruction errors induced at the output layer of the neural network is con-
sidered as structural damage. After having the autoencoder learn the seismic responses of non-damaged
model, responses from both damaged and non-damaged models, given an input motion of different phase,
are examined. It was found that structural damage can be successfully detected by using the autoencoder.



