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Development and operation of an active aurora observation system using AI and
gimbal
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Intense auroras are observed over a wide area in the polar regions when a magnetic storm occurs. During such occasions,
many images and videos of the auroras captured by digital cameras and smartphones are uploaded to social networking
services. Most of these images and videos are captured by wide-angle lenses with an angle of view (AoV) of 70 — 80
degrees. In contrast, most scientific auroral observations often employ fisheye lenses with an AoV of 180 degrees. The
all-sky observation has the advantage of recording all the auroras seen from the observatory. However, since the entire
sky is imaged with a limited sensor size, the spatial resolution is not as good as the observation by a digital camera. In
addition, images and videos from digital cameras and smartphones are recorded with three RGB channels, whereas most
scientific optical observations are monochromatic. Since the bandwidth of the RGB channels is wide (FWHM ~100 nm),
digital cameras and smartphones are not proper multi-wavelength optical instruments. However, Nanjo et al. (2021) suggest
that the ratio of the B and G channels can be used to estimate the average energy of pulsating aurora electrons, which is a
significant advantage of digital camera observations. Thus, it is important to use images and videos by digital cameras and
smartphones for scientific research. However, it is still unclear how accurately the recorded RGB values reflect the intensity
of an aurora. Therefore, it is necessary for researchers to record images and videos of auroras with a digital camera and a
professional optical instrument simultaneously and to evaluate the accuracy of the digital camera data. In addition, to take
full advantage of the fine spatial resolution, it is highly demanded to automatically point the digital camera to the region of
active aurora. In this study, we developed a system for simultaneous observation of an aurora by a commercial digital camera
and the ALIS_4D, a large-scale optical observation project operating in Kiruna, Sweden. In order to perform automated data
acquisition, the machine-learning-based aurora detection software Tromsoe Al (Nanjo et al., 2022) was tuned for observations
in Kiruna, and a function to point the digital camera in the direction where the aurora appeared was implemented. A gimbal
manufactured by DJI was used to control the orientation of the digital camera, and a small PC and SONY’s official SDK were
used to control the start and end of the recording. In the presentation, we plan to introduce the videos obtained by this system
and evaluate the feasibility of this dynamic auroral observation system. We also discuss how we can employ the current
automated and adaptive auroral observations system for the next generation of 3D observations of the auroral ionosphere with
the EISCAT _3D.
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