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ForkEoR: a new machine learning based cleaning
and foreground removal method for CD/EoR imaging
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21-Centimeter
Cosmology Explained
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After the Big Bang, the
universe fills with ionized
hydrogen, single positive
protons.
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Due to ultraviolet radiation
fr the fi ars, neutral

Radio telescopes detect
the 21cm emissions, now

appear, the
have formed.




SKA1-low Configuration (Boolardy,

SKA1-low
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Exploring the Universe with the world's largest radio telescope
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Skymap convolved by the PSF = non-smooth foreground ( @ 3
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Bright point sources need to be treated before training

Clean Skymap (Before Removing PIR)
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Remove top 1% bright pixels and gaussian smoothing

C]ean Skymap (After Remnﬂng PTR)

Clean Skymap (Before Removmg PTR)
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ForkEoR

1. Fork like CNN
2. CNN
foreground

removal

3. training and
testing
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The performance of J” B
ForkEoR

Deconvolution: 97%
EoR Reconstruction: 92%
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What’s next?

1. check the overfitting possibility What is Al's view of the universe?
This image generated by SI—4&

2. more training, validating and testing sample
3. better End-to-End simulation
4. parallelize ForkEoR for faster training

S. further optimize the parameters of the
structure

6. testing correctness by applying to SDC3a data
and test robustness with multiple PSF's



