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Abstract: Representing earthquake ground motion as time varying ARMA model, the instantaneous
spectrum can be determined only by the time varying coefficients of the corresponding ARMA model.
Then, unscented Kalman filter was introduced to estimate the time varying coefficients. The compari-
son between the estimation results of unscented Kalman filter and Kalman filter method shows that un-
scented Kalman filter can more precisely represent the distribution of the spectral peaks in time-fre-
quency plane than Kalman filter and its time and frequency resolution is finer which ensures its better
ability to track the local properties of earthquake ground motions and to identify the systems with non-
linearity or abruptness. Moreover, the estimation results of ARMA models with different orders indi-
cate tha the theoretical frequency resolving power of ARMA model which was usually ignored in for-
mer relevant studies has great effect on the estimation precision of instantaneous spectrum and it
should be taken as one of the key factors in order selection of ARMA model.

Key words: unscented Kalman filter; earthquake ground motion; instantaneous spectrum; time vary-
ing ARMA model



