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Engineering Problem and Objectives

* In 2024 a large geomagnetic storm caused severe damage to
power grids, GPS and radio interruptions, and satellite disruption

* Solarflares are precursors to such geomagnetic storms

* Current solar flare detection technology identifies if a solar flare
will occur, not how the active region develops

* Understanding and characterizing the development of active
regions into solar flares would provide astronomers with greater
understanding of solar weather and help Earth prepare for the
effects

Engineering Goal: Develop models that predict solar flares
and characterizes the development of active regions through
the prediction of active region magnetic field features with
strong performance.
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Data Analysis and Results
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Project Methodology

1. Preprocess data into 24-hour time sequences of
magnetogram images, then normalize and filter images

2. Build various multimodal machine learning
architectures with different strengths and weaknesses

3. Usemagnetogram images and numerical measurements to
train, validate, and test models

4. ldentify and retest models with the strongest
performance and fine tune

5. Retest after fine tuning
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Conclusion and Application

Conclusions
Machine learning models were able to forecast solar
flares and prediction active region
characteristics, meeting all criteria of the engineering
goal

Real-Life Applications
Can be utilized by researchers to find trends and better
understand solar flare development from active regions
Can help astronomers better anticipate solar flares and
coronal mass ejections, providing more time to prepare
sensitive infrastructure
Introduces machine learning for active region monitoring
via numerical parameters, encouraging further research



