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Machine Learning has been revolutionary
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Enhancing X-ray imaging
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Traditional pipelines (Non ML)
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Enhancing X-ray imaging

Sam Sweere
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The Hunt for Galaxy Clusters © ABOUT CLASSIFY TALK COLLECT
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Cooling time
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How toO measure morphology?
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Others: centroid shift, hardness ratio, etc. (see Rasia+l?2, Ghirardini+21)



Supervised learning
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Illustris ING300 simulations
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Supervised learning is easy



Science goals

> A data-driven, unbiased, interpretable model to describe clusters



Unsupervised learning

Input data




Variational Autoencoder (VAE)

Input data Output data

Latent space

a Decoder a

Encoder
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Loss

input output latent space unit gaussian
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STN transformer
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(Preliminary) Results

o)
(<]
e
&)
=
(]
4
wn
=
@)
(@)
D
-

residuals
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Visualising latent space
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Take home message

» Supervised learning is easy

> Supervised learning only as good as the training data quality
» Unsupervised learning for exploratory data analysis

> Spatial transformer networks remove expendible features
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