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Development and Evaluation of AI Models for Automatic Scaling of Ionospheric
Parameters and letters from VIPIR Ionosonde Data

#Michi NISHIOKAY, Chihiro TAO"), Takuya TSUGAWA)

(INational Institute of Information and Communications Technology

The National Institute of Information and Communications Technology (NICT) has been conducting ionospheric obser-
vations using ionosondes in Japan for over 70 years. Currently, regular observations are carried out every five minutes at
four sites: Wakkanai/Sarobetsu (WK546), Kokubunji (TO536), Yamagawa (YG431), and Okinawa/Ogimi (OK426). The
ionograms obtained are automatically scaled and parameters such as foF2 and foEs are published via the NICT website.

In 2016 — 2017, NICT upgraded its ionosonde systems to VIPIR, which allows to separate ordinary and extraordinary
modes ionograms. This capability enabled to improve the original automatic scaling methods using Al models. Initially,
instance segmentation models were used to detect the echo regions of the E and F layers as rectangular areas. However, this
approach could not distinguish between the F1 and F2 layers, resulting in limited accuracy for parameters such as foF1. To
address this, a semantic segmentation model was introduced to detect the echoes themselves, leading to improved parameter
estimation accuracy. Furthermore, a new model was developed to automatically assign qualifying and descriptive letters,
which had previously only been added during manual scaling. This presentation evaluates the performance of these Al-based
automatic scaling methods.
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