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Image Classification and Observations of the Aurora in the Arctic Circle

# Shogo Sugahara[1]; Dennis van Dijk[2]; Koichi Shin[1]; Masahiro Nishi[1]; Masatoshi Yamauchi[3]
[1] Hiroshima City Univ.; [2] Hague Univ.,IRF-Kiruna; [3] IRF-Kiruna

Using digital camera images since March 2014 for monitoring the auroral activities, we classified the auroral morphology in
both manual and automatic methods to evaluate the auroral activities. In this study, we defined five states of the aurora, classifie
aurora images depending on the visual judgement, and evaluated the occurrence range and the max brightness of the aurora.

Our aurora observation system was placed STF tourist station (lat. 68 20’ 56.9” N, long. 18 49’ 58.8" E) of Abisko in Sweden.
Auroras were photographed by a digital camera with an equisolid angle-type fisheye lens (90 degree angle of view, 180 degre
field of view) at 30 second intervals during night-time in aperture priority mode. 1SO speed and image size of the digital camera
was 800, 24641632 pixels, respectively. A period of observation time in a day was altered with respect to the seasons.

In analyses of the aurora activities, we used jpeg image data obtained from March 2014. The images were manually classifie
into an invisible, a pale aurora, an auroral arc, an active aurora and an expansive aurora by an aurora activity level depend
the brightness and the visible size of auroras. As well as, states of weather conditions were defined into cloudy/rainy and sunr
based on the amounts of clouds. As a result, it was found that occurrences of pale auroras and active auroras increase fr
November to December, 2014.

In order to quantify an area and a maximum brightness of the auroras, RGB values of pixels in a photo image are converte
HLS values. In the HLS values, the maximum brightness (seen in L) increased associated with the occurrence range of the aurol
while the RGB values are used for identification. The criterion values are compared between different cameras. We also trie
to extract auroral substorm activity by combining the variation in the geomagnetic field. After comparing between the above
classification and the visual inspection we reproduced the well-known relation that the area and the maximum brightness of a
aurora simultaneously increased in the occurrences of active aurora.
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