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4-3  Solar Flare Prediction
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Solar flares take place by the energy release of magnetic field stored around sunspots. X-ray
emissions, high energy particles and geomagnetic disturbances originating from solar flares some-
times affect our society. Thus, it is an important task to understand the solar flare mechanism and
improve prediction accuracy. Here, we applied deep neural networks to large amount of solar ob-
servation images such as magnetograms. As a result, the method enabled deterministic forecasts
of flares, and we succeeded in improving accuracy up to 80%, which is better than human hand
forecasts of 50%. Furthermore, we started the daily operations of the model, which is the first op-
erational forecasting model using deep neural networks, and released the forecasted results. In this
paper, we introduce our solar flare prediction model using deep neural networks, named Deep Flare
Net, and a new approach to study the solar flare mechanism using importance ranking analysis of
solar features.
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