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Opportunity:
Evolve traditional approaches
Embrace data-driven discovery

Enable interdisciplinary work
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Data-driven space weather:
Machine learning



Data-driven space weather:
Machine learning

Problems well-suited to machine learning
m Classification
m Event detection
m Segmentation
m Clustering
m Prediction
m Recommendation



Data-driven space weather:
Machine learning

Problems well-suited to machine learning

| |
> Prediction



Data-driven space weather:
Machine learning

Problems well-suited to machine learning
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Support Vector Decision Trees Random Neural
Machine (SVM) Forests Networks
—
Easily explainable Difficult to explain

Create a narrative of new scientific understanding
across spectrum of machine learning approaches
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Machine (SVM)



Data-driven space weather:
Machine learning

91% accurate

Predicting when GNSS signal
would be disrupted

Support Vector
Machine (SVM)
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Support Vector
Machine (SVM)

Data-driven space weather:
Machine learning

Total Skill Score (TSS)
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state-of-the-art



Data-driven space weather:
Machine learning

— )
™ [l Formulation

STEREO (2)

> 9
SDO '’ GOLD
3 #¢4:7Van Allen Probes (2)

.10 Voyager (z, » A B e » \.;‘
= TWINS (2)

 THEMIS (3) \A
| 4

Geotail (JAXA)

(ARTEMIS 2)

Support Vector Decision Trees Random Neural
Machine (SVM) Forests Networks
—
Easily explainable Difficult to explain

Machine Learning as a Service (MLaaS)



What’s next?
Be radically interdisciplinary (i.e., convergence)

Understand the models ¥ @AeroSciengineer
Be open by default B ryan.mcgranaghan@jpl.nasa.gov
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