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Euclid Project and Consortium
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Euclid in a nutshell
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Euclid Pipeline
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VIS, NIR, EXT: production of fully calibrated photometric 
exposures from Euclid and ground-based surveys

SIR: production of fully calibrated 1D spectra extracted 
from the NISP spectroscopic exposures.

MER: production of a source catalog containing 
consistent photometric and spectroscopic 
measurements.

PHZ: production of the photometric redshift for all 
catalogued sources.

SPE: production of spectroscopic redshifts for all 
sources with spectra.

SHE: measurements of galaxy shapes.

LE3: production of all high-level science products.

SIM: production of all the simulated data necessary to 
validate the data processing stages, and to calibrate 
observational or method biases.



Euclid Ground Segment
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Problematics
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Some Euclid process cannot be efficiently automated by conventional algorithms and still requires 
human expertise and manual validation/rejection, e.g.:

• Deblending of galaxy sources (see paper),

• Galaxy structures and classification (see paper),

• Galaxy/Star distinction (see paper),

• Anomalies detections (outliers),

• Redshift assessment (see paper),

• Point Spread Function (PSF) modeling,

• Image deconvolution,

• Modified Gravity Cosmological Model Discrimination.

This is not compatible with Euclid constraints, since it would take many years to achieve the 
whole process for billion of objects.
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Legacy solutions – Galaxy Zoo example

The Galaxy Zoo project (https://www.galaxyzoo.org), that aims at 
galaxy classification, involves ~20 000 volunteers who achieved ~2 
million of classifications in months. 

Classifications are achieved by human visual inspection after some 
training. Each galaxy is classified by several people and the majority 
“wins”.

According to the last stats, 21 000 volonteers, 4000 classifications 
per day in average means ~680 years for 1 billions galaxies !

Thus, we have to find innovative ways in order to solve this issue. A 
segment of the Artificial Intelligence (AI) domain –Machine Learning 
(ML) and Deep Learning (DL) – is a very promising approach in this 
case. 

Coming back to the previous example, some tests show that the 
same amount of galaxy classification could be achieved efficiently 
with the ML/DL approach after the appropriate training phase.
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https://www.galaxyzoo.org/
https://www.zooniverse.org/projects/zookeeper/galaxy-zoo/stats/?classificationRange=0,434&commentRange=0,380


Use Case: MORPHOLOGY AND STRUCTURE OF GALAXIES
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Only 200 (1%!) of new 

classifications are needed to reach 

an accuracy >90% if a machine 

trained previously is used
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Next steps

Much remains to be done…, e.g.:

• Setting up of a working group dedicated to IA approach for Euclid pipeline,

• Gathering of existing initiatives and needs, 

• Bringing them together to constitute corresponding teams,

• Selection of the Euclid ML/DL framework,

• Setting up GPGPU cluster(s) for development training phase,

• Using SDCs’ HTC clusters for production phase.
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Some conclusions

• Many prototypes already exist inside Euclid Consortium that are kind of Proof of 

Concept.

• Need to promote them to production code and to setup the corresponding

developement tools, as well as training and production infrastructures.

• ML/DL is key factor of feasibility and success where conventional algorithms

and/or manual processing/validation are no more relevant.
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