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Enhancement of an Explainable AI Model for Solar Energetic Particle Event Pre-
diction and Analysis of its Decision Rationale
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(IFujitsu Limited, Institute for Space-Earth Environmental Research, Nagoya University

As human activities in space, such as the Artemis program, become increasingly ambitious, ensuring safety in the space
environment is important. To address this, Fujitsu Ltd. and Tokai National Higher Education and Research System (THERS)
entered into a comprehensive agreement in early 2023 to conduct joint research on space weather. A key focus of this research
is Solar Energetic Particle (SEP) events, which are mostly triggered by solar flares (SFs) and coronal mass ejections (CMEs),
and can pose risks to human health and space systems.

This study builds upon our previous work developing an explainable AI model for SEP event binary prediction. We utilize
Wide Learning, a technology developed by Fujitsu, to perform multi-class classification of SFs. This model classifies SFs
into three categories: those not associated with SEP events, those associated with SEP events below S2 threshold (based on
NOAA scales, >10 MeV, >= 100 pfu), and those associated with SEP events abobe S2 threshold.

We enhanced our previous model by incorporating data from Solar Cycle 25, including approximately 20 new SEP events
identified by July 2024. The dataset comprises 56 features derived from GOES/XRS X-ray data, SDO/HMI magnetic field
data, and the x -scheme flare prediction data (Kusano et al. 2020).

The strength of Wide Learning lies in its ability to not only predict but also provide insights into its decision-making pro-
cess. The model automatically extracts categorical features and numerical patterns that are significantly associated with each
prediction class. This allows us to analyze the specific conditions that differentiate flares associated with different SEP event
severities.

This presentation will discuss these results of our model enhancement achieved by new data and expanding to a multi-class
classification approach. We will also delve into the analysis of the decision rationale provided by the Wide Learning. This
analysis provides valuable insights driving SEP event occurrence and severity, ultimately contributing to more reliable space
weather forecasting and risk mitigation for future space exploration.
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