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ML and the SKA for CD and EoR

SKA will generate unprecedented amounts of data with opportunities for novel data
driven algorithms that unlock new methods for understanding the high-z universe.

e Observation:
Radio Frequency Interference (RFI)
Correction of ionospheric effect
Gain calibration
Imaging process
o Foreground mitigation
e Theory:
o Accelerating & improving Simulation at the field level
o Emulators of Summary statistics
e Inference:
o Auxiliary data production from images
o Parameter inference
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Inferring from the 21cm Signal with SKA-Low

Inference is strongly bias based on simulation methods employed to simulate the
21-cm signal during CD/EoR (e.g. analytical, semi-numerical, numerical, emulators)
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For reference see upcoming publication on the SDC3b (Bonaldi et al. 2027)




Inferring from the 21cm Signal with SKA-Low
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Inferring from the 21cm Signal with SKA-Low
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Inference from emulators on
mock observations
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ML and the SKA for CD and EoR

Alternative inference methods such as SBI can provide better astrophysical &
cosmological constraints by combining multiple summary statistics Cerardi et at (2025)
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https://arxiv.org/pdf/2511.11568

Conclusion and Summary

The fast growing field of ML finds its application in several domains of SKA
o e.g. RFI, ionospheric effect, gain calibration, foreground mitigation,
improving simulations, emulators, parameter inference, etc.

Extracting robust astrophysical and cosmological constraints from SKA-Low
21-cm data requires accurate signal models and no single approach can capture
all relevant processes with both accuracy and efficiency (e.g. Fisher forecast test)

Flexible inference methods such as SBI offer a more robust alternatives that can
handle systematics and foreground contaminations effects.



