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The application of Principal component analysis to pulsating aurora image data obtaine
from ground-based all-sky cameras
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Pulsating aurora (PsA) is a kind of diffuse aurora and shows quasi-periodic intensity modulation with a 2-3 s to 30 s intervals.
PsA is mainly observed from the post-midnight to the morning sectors during the recovery phase of substorms. PSA consists
not only main modulations but also internal modulation with a few Hz. In order to investigate spatial and temporal variations of
PsA, we apply Principal Component Analysis (PCA) to a time series of PSA image data considering difference between the mail
modulations and the internal modulations. PCA is a method of orthogonal transformation and can be used to decompose into tt
main modulation and the internal modulations. By applying PCA to the time series of PsA data, it is expected that an image witt
the largest variance and coherence will be extracted as the first principal component that corresponds to the main modulatio
while the second and third principal components that may correspond to the internal modulations. In this study, we applied PC/
presented in Nishiyama et al. [2016] to all-sky PsA images from EMCCD cameras (Athabasca, Canada), and s-CMOS camel
(Fairbanks, USA) will be shown. Furthermore, we may report an initial result of auroral images taken with EMCCD cameras to
be installed in Tromso, Norway and Sodankyla, Finland this year.
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