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Automatic detection of Spread-F on ionogram using Machine Learning
#Junji Shimizu", Hiroyuki Nakata?, Hiroyo Ohya", Toshiaki Takano"
YGrad. School of Eng., Chiba Univ.

lonospheric irregularities referred to as equatorial spread-F are very significant phenomena in radio wave propagation
because their spatial scales are from centimeters to tens of kilometers, and they affect wide-band radio waves.
Therefore, they influence the reliability of satellite-ground communications, navigation systems, and so on. The
ionozonde is one of the important observation systems of the ionosphere. The spread F is the scattered traces in the
ionogram, which is a visualization plot of the received data by ionosonde. Convensionally, the detection of spread-F in
the ionogram is done manually by naked eye. If spread-F in the ionogram is detected automatically by developing an
excellent machine learning system, real time detection of spread-F could be replaced with automatic detection by
developing an unique machine learning system.  Therefore, we have developed an automatic detection of spread-F
in the ionogram using machine learning.

In this study, we used ionograms observed at Okinawa throughout 2018 utilized by National Institute of Information
and Communications Technology. In this presentation, as learning images, we prepared 100 images of frequency type
spread F, 100 images of range type spread F. As traces other than spread F, we also utilized 50 images of normal E
region traces and 50 images of F region traces. These data were increased by adding noise in 8 ways. These images
were trained for each class using an object detection method called YOLO (You Only Look Once).

Using the trained data to detect spread-F in the nest of ionograms of Okinawa in 2018 which are not used as learning
data, we confirmed identifying about 80% of frequency type and about 70% of range type.
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