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Abstract
We develop AI-based 1-day-ahead prediction of proton and electron fluxes in LEO to support spacecraft design and 
operations, using ISS SEDA-AP/SDOM (2009–2018) and NOAA data. SDOM gaps were imputed via mean, linear, spline, 
Kalman, and seasonal decomposition; validation with a Dst index predictor showed seasonal decomposition performed best 
(RMSE 11.915 vs 12.290 with NOAA-only). With seasonally imputed SDOM, we trained linear regression, multilayer 
perceptron, and xgboost; xgboost achieved the best accuracy: electrons (0.93–1.85 MeV) RMSE 1.076 overall (1.139 during 
flares) and protons 0.413 (0.925 during flares). The forecasts can feed charging, single-event effect, and total-dose 
simulators for margining and hours-to-day-ahead risk assessment. Future work targets a 3D flux model including altitude 
dependence.
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