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ANALYSIS OF EARTHQUAKE MOTION USING THE KERNEL DENSITY
ESTIMATION AND GAUSSIAN MIXTURE MODEL

Masumitsu KUSE and Nobuoto NOJIMA

The evaluation of earthquake motion is basic problem in the earthquake engineering. In this study, the
kernel density estimation and the Gaussian mixture model were applied of the 99-dimensional feature
vector representing the temporal characteristics of a strong motion on the basis of its Husid plot. For nu-
merical example, the acceleration records observed from the 2011 Off the Pacific Coast of Tohoku Earth-
quake were used. The shape of envelopes that were calculated by proposed method were similar to the
earthquake motion. Next, the travel time estimated using the acceleration record and the proposed method
were compared with reference to the source process. The average and standard deviation of element mod-
el from the Gaussian mixture model were found to reflect the source process. As another analysis, the
kernel density estimation and the Gaussian mixture model were applied to describe evolutionally power
spectrum. The average of element model from the Gaussian mixture model indicated the capability to find

the surface wave.



