MACHINE LEARNING AND GAIA DR2.
ON THE HUNT FOR OPEN STAR CLUSTERS

Alfred Castro-Ginard
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AFTER GAIA DR2

* Irying to characterise the catalogued OCs with Gaia
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METHOD

» Data mining methodology to automatically search OCs in the Gaia DR2 archive

« Method based on two comr

 Unsupervised learning:

astrometric space (position, parallax anc
o DBSCAN: density based space clustering
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PREPROCESSING

+ Rejection of stars w
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DBSCAN

Use a density based unsupervised algorithm to search for over-densities in the
Darameter space [Ester+96]

» No a priori knowledge of the number of




DBSCAN DETERMINATION OF EPSILON

Leave minPts to be optimised using simulated data (together with L)

1 Random resampling
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REAL OCS VS, STATISTICAL CLUSTERS
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ANN INTRODUCING PHYSICAL MEANING

» Need labeled data to train the network
\\@ * Train on CMD to recognise the isochrone

‘ pattern
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DRBSCAN IN PARALLEL

Run DBSCAN to the whole Galactic disc up to magnitude G = |/ (108 stars) [Castro-
Ginard+20]

| — Lo » DBSCAN on ~ 107 stars in each box
- ' (large enough data)




DRBSCAN IN PARALLEL

Use PyCOMPSs framework [Tejedor+15]

» Exploit parallelism of applications at

task level
° » Jask — decorated python function
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DRBSCAN IN PARALLEL

Use PyCOMPSs framework [Tejedor+15]
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DEEP LEARNING FOR OC RECOGNITION

* |Introduction of deep learning
| - architecture for a more robust
i classification (feature extraction)

RelLU activation
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DEEP LEARNING FOR OC RECOGNITION

* |Introduction of deep learning
architecture for a more robust
classification (feature extraction)
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METHOD LIMITATIONS
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SOME RESULTS

* More than 650 UBC clusters.
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SOME RESULTS

* More than 650 UBC clusters.
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SOME RESULTS

* More than 650 UBC clusters.

« (Can detect some features of individual clusters.




SOME RESULTS

« More than 650 UBC clusters

dual clusters.
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SOME RESULTS

« More than 650 UBC clusters

dual clusters.
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SOME RESULTS

* More than 650 UBC clusters.

« (Can detect some features of individual clusters.

- (Can detect substructure In richer regions.




SOME RESULTS

* More than 650 UBC clusters.
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SOME RESULTS

 More than 650 UBC clusters.
« (Can detect some features of individual clusters.

- (Can detect substructure In richer regions.

» Still detecting clusters at -2 kpc.
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