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Fundamental study on structural damage detection applying machine learning
methods to sensor data

Mikami, Atsushi
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Assuming_that structural response data (vibration data) is obtained by

instrumented sensors, it is possible to automatically and immediately detect damage to structures by
applying autoencoders as a machine learning method.

Specifically, damage to the structure was simulated by reducing stiffness, and an attempt was made
to detect responses with damage from learning responses without damage. As a further application,
it was shown that it is possible to obtain criteria for determining whether a structure should be
immediately taken out of service by having a structure equipped with a strong motion seismometer
learn the response to small and medium earthquake motions that occur sometimes, and then applying an
autoencoder to the nonlinear response of the structure when a large earthquake occurs.
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