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Automatic extraction of pulsating auroral patches by using the level set method
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Pulsating aurora is a kind of aurora showing a quasi-periodic (several to tens of seconds) variation of the brightness and
patchy structure with a small spatial scale (less than several tens of km). It has been proposed that pulsating aurora is caus
by pitch angle scattering through wave-particle interaction in the magnetosphere as a possible generation mechanism. Howev
the detailed mechanism is still open, due to lack of sufficient statistical analysis for pulsating aurora. It is difficult to perform
statistical analysis of pulsating aurora, because pulsating auroral patches show various variations of the repetition period «
brightness and contain patchy structures. Usually, the extraction of a pulsating aurora patch has been visually confirmed b
researchers. In this study, in order to perform the statistical analysis of pulsating aurora, we have developed an automat
extraction technique of pulsating auroral patches by using the level set method, which is a kind of optimization method for
moving object extraction. The observed auroral data used high frame rate all-sky EMCCD images (110 Hz sampling and spatic
resolution 128 times 128 pixels with 4 times 4 binning) observed at Athabasca in Canada. To apply the level set method, th
original aurora movie is separated into two types by using FFT analysis. One is a movie showing a slow variation (less than 2(
sec) of optical emissions and the other is a faster one. The level set method is performed on the faster auroral movie to reduce t
effect of diffuse aurora, which usually exists as a background for pulsating aurora. Additionally, we use a judgement criteria that
the repetition period is less than 10 sec and the spatial velocity is less than several hundred m/s to classify whether the extract
patch is newly appeared or not. From these techniques, we can automatically detect pulsating auroral patches shown in all s
images. In this presentation, we will report our automatic extraction technique in detail.
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