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An application of Independent Component Analysis to Pi 2 magnetic pulsations
observed on the ground- Blind Source Deconvolution
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We have attempted to separate mathematically ground-observed Pi 2 pulsations by applying Independent Component Analys
(ICA). ICA is one of the multivariate statistical techniques that started to be used in the 1990s in the field of signal processing
[e.g., Common, 1994]. With ICA, source signals are assumed to be non-Gaussian and statistically independent of each other a
estimated by maximizing their statistical independence. It has been successful in resolving observed mixed signals includin
brain imaging data and voice signals into source signals.

As an initial stage of this study, we applied FastICA algorithm suggested by Hyvarinen and Oja [1997] to an isolated Pi 2
event on a quiet day observed at CPMN (Circum-pan Pacific Magnetometer Network) stations and successfully decompose
them into two components. One was the global oscillation that occurs from nightside high to equatorial latitudes with the
common waveform and has an amplitude maximum at nightside high latitude. Another component was localized at nightside
high latitudes. Its amplitudes were quite weak at low latitudes, but were enhanced near dayside dip equator [Tokunaga et a
2007, GRL].

In this study, we have applied the ICA to ground-observed Pi 2 pulsations based on spatio-temporal mixture model describe
as x=A«s, where x is observed signals, A is FIR filter matrix and s is source signals that to be estimated.
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