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Automatic detection of flash aurora by a deep learning technique
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High energy charged particles move along geomagnetic field lines and precipitate into the Earth’s atmosphere, then aurore
are shown on the ground. In other words, the aurora is a clue to know the behavior of high energy charged particles in the
magnetosphere from the ground. In order to prevent damage to commercial satellites and astronauts by geomagnetic storms,
have studied automatical detection of aurora by deep learning techniques. In this study, we focus on a specific aurora which w
call flash aurora.

The flash aurora shows a patchy structure with a small spatial scale (less than several tens of km) and a sudden emissi
less than one second. It can be different with pulsating auroras showing a quasi-periodic (several to tens of seconds) variatic
of the brightness. It is difficult to detect a lot of events by visually looking because the shape of flash aurora changes with
the emission time of several tens to hundreds of milliseconds, which is difficult to capture with human eyes. We conducted
automatic detection of flash aurora appearance using a deep learning technique. The observed auroral data used high frame |
all-sky EMCCD images (100 Hz sampling and 256 times 256 pixels) observed at Gakona (Alaska). We used a convolution neure
network (CNN), which is known that CNN has particularly excellent for image recognition. For learning data, we use visually
classified a Keogram image (2400 times 720 pixels, 1-minute period) that obtained by segmenting the north-south cross sectic
of all-sky EMCCD data in a time-series order and dividing it into square blocks (30 times 30 pixels, 750-ms period). These are
classified into 4 types such as pulsating aurora, flash aurora, noise, no aurora and noise. When we actually detect the flash aur
by using the CNN, the area that pulsating aurora showing luminosity variations with several seconds is detected as pulsatin
aurora, and the area that aurora emitting for less than one second is detected as flash aurora. Therefore, we found that detec
results applying to the Keogram images were appropriately classified. When we analyzed the test data using the CNN created
this time, its accuracy was 95.25%.

In this presentation, we will report our automatic detection method of flash aurora and its accuracy in detail.
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