
Science case

To study the Cosmic Microwave Background (CMB), 

     first we must separate it from the rest of Galactic 

         and extragalactic emissions.

                  In this way, extragalactic sources emitting

                      in the microwave range (e.g., radio-loud 

                          active galactic nuclei or dusty galaxies)

                              constitute a contaminant that often

                                  appears in the form of point-like 

                                       objects in CMB observations.
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Machine learning approach

Train a convolutional neural network (CNN) 

that solves source detection as an image 

segmentation problem.

Divide the sphere into 2762 non-overlapping 

patches.
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Binary segmentation vs flux estimation
By treating source detection as a binary segmentation operation, we 

decouple the process of localization from flux estimation.

Once we move to regions of the

sky dominated by Galactic fore-

grounds, the MF is no longer able

to correctly characterize the

statistics of the background, but 

the CNN is still able to provide

high levels of completeness at low

fluxes.
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Conventional approach

Machine learning

approach

By definition, the MF is the op-

timal linear filter for maximizing

the signal-to-noise ratio in the

presence of a stochastic 

                   background.

Source detection through the

combination of a matched filter

(MF) and a detection criterion.

Source detection as 

binary segmentation.

The sources' position 

is our only concern.

We don't have sensi-

tivity to the sources' 

flux.

 

It provides an

unbiased estimate 

of the source's flux.


