SWx TREC Deep Learning Laboratory:
Advances in Machine Learning for Space Wea

ice Weather Technology, Research & Education Center

Wendy Carande
Allison Liu, Cody Feldhaus,
James Craft, Chris Pankratz

UNIVERSITY OF COLORADO BOULDER
SPACE WEATHER CENTER

SWx TREC



[

& LLASP
PR

SWx TREC

Deep Learning Laboratory

R,

SWx TREC



Deep Learning Lab Updates

Projects:

e Solar flare prediction
e GNSS scintillation prediction

New Hardware! Lambda Hyperplane 8xA100 AMD

e Processor: 2x AMD EPYC 74F3 (24 cores, 3.2 GHz)

e GPUs: 8x NVIDIAA100 SXM4 Tensor Core GPU (80GB) with
NVLink/NVSwitch
Memory: 2 TB ECC RAM (32x 64GB 3200 MHz - total of 32 slots)
Extra Storage: 6x 15.36 TB | U.2| NVMe
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Data Augmentation - Generative Adversarial Networks
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GAN results - see Allison’s poster for more info
MDI Pix2Pix CycleGAN CUT
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Explainable Artificial Intelligence (XAl)

Accountability.
Responsibllity.
Transparency.




XAl (Silly) Example
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(a) Original Image (b) Explaining Electric guitar (c) Explaining Acoustic guitar (d) Explaining Labrador
Figure 4: Explaining an image classification prediction made by Google’s Inception network, high-
lighting positive pixels. The top 3 classes predicted are “Electric Guitar” (p = 0.32), “Acoustic guitar”
(p = 0.24) and “Labrador” (p = 0.21)

Image credit: https://homes.cs.washington.edu/~marcotcr/blog/lime/
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LIME for Solar Flare Prediction
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LIME Output

Prediction probabilities
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Poster Session Info

NG45B: Machine Learning in Space Weather V Poster
Thursday, 16 December 2021; 16:00 - 18:00 CST
Convention Center Poster Hall, D-F

Data Augmentation of Explainable Artificial Classification of Solar
Magnetograms for Solar Intelligence for Solar Flare Magnitudes Using
Flare Prediction using Flare Prediction SDOJ/AIA Movies with 4D
Generative Adversarial Convolutional Neural
Networks Cody Feldhaus Networks

Allison Liu | Kiera van der Sande
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