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Analysis of Prediction reasons using Explainable AI for the Application of Solar
Radiation Prediction on the Moon
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We are advancing the development of solar radiation prediction technology for lunar and Martian exploration. This is a
joint research project adopted under the "Moon to Mars Innovation” program, a research initiative promoted by the Space
Exploration Innovation Hub Center, JAXA. Solar Energetic Particles (SEPs) are a type of space radiation that occurs with
sudden solar phenomena such as solar flares (SFs) and coronal mass ejections (CMEs), propagating through space. They
are known to affect human health and space systems not only around Earth but also in space, including the lunar surface.
Therefore, SEPs are crucial prediction targets when considering activities on the lunar surface.

We have constructed a SEP event prediction model for the Moon using Wide Learning, an explainable Al developed by
Fujitsu. This prediction model forecasts whether a SEP event will occur within a certain period from the prediction time
as a binary classification task. Wide Learning is characterized by its ability to make highly accurate predictions even with
small amounts of data, and its comprehensive discovery of combinations of categorical and numerical variable ranges that
are characteristic of the phenomenon to be predicted. This allows us to explain the reasons for predicting the occurrence of
SEP events.

In constructing the lunar SEP event prediction model, we used observational data from the Cosmic Ray Telescope for the
Effects of Radiation (CRaTER) instrument aboard the Lunar Reconnaissance Orbiter (LRO). The LRO orbits the Moon in a
polar orbit at an altitude of 50 km, and CRaTER measures cosmic radiation, including SEPs. First, to clearly identify the
flares associated with the target SEP events, we performed event detection and solar flare identification using LRO/CRaTER
observational data from June 2010 to May 2025. Furthermore, we trained Wide Learning using 88 solar flares linked to
detected SEP events as positive examples and other flares as negative examples, thereby constructing the SEP prediction
model. In this presentation, we report on the analysis of important factors for SEP event prediction, derived from the
prediction reasons for SEP event occurrences provided by the SEP prediction model.
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