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APPLICATION OF MACHINE LEARNING TECHNIQUE FOR STRAIN TIME
SERIES CALCULATED FROM GNSS OBSERVATION DATA

Atsushi MIKAMI and Makoto KAMIYAMA



This study applies machine learning technique to the maximum shear strain time series calculated from
GNSS observation data to examine if the method is capable of detecting premonitory symptoms of an
earthquake. The strain time series during the 2016 Kumamoto earthquake are prepared in the neighborhood
of the seismic source. Then, the autoencoder learns a representation of the strain data for the period until
several years before the earthquake occurrance, hence the data is assumed not to include an earthquake
symptom. Using the strain data until just before the earthquake occurs as an input, the autoencoder predicts
the output. The difference between the output and the original data is a reconstructed error which is as-
sumed to be related with abnormality of the maximum shear strain data. It seems that reconstructed errors
become larger before earthquake occurs near the large coseismic deformation area, whereas the method
fails to detect abnormality for the smaller coseismic deformation area.



