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ALeRCE
stamp

classifier
achievements

Using this model we have
reported more than 18,000
supernovae candidates in TNS.

ALeRCE is the 3rd highest SNe
reporter worldwide.

30% of the confirmed
supernovae worldwide,

discovered since 2021, have
been found thanks to ALeRCE.



Automatic stamp
classification can be
very important for
real-time science
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(@,),',‘ What will happen with Rubin?

LSST image stamps will be tiny!
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&' What can we do?

Can we increase the Field of View and keep the same number of
bytes?
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' Multi-scale stamp classifier
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We did a classification experiment with the
available ZTF stamps.

Four scenarios:

o  Original “full” stamps: 63 x 63 pixels.
63" x 63" field of view. F1-score: 86.68.

o  “Cropped” stamps: 16 x 16 pixels.
16" x 16" field of view. F1-score: 86.19.

o  “Low resolution” stamps (subsampling).
16 x 16 pixels, 63" x 63" field of view.
Fl-score: 82.69.

o  “Multi-scale” stamps. 4 scales in the
configuration shown before.
F1-score: 87.39.
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We did a classification experiment with the
available ZTF stamps.

Four scenarios:

o  Original “full” stamps: 63 x 63 pixels.
63" x 63" field of view. F1-score: 86.68.

o  “Cropped” stamps: 16 x 16 pixels.
16" x 16" field of view. F1-score: 86.19.

o  “Low resolution” stamps (subsampling).
16 x 16 pixels, 63" x 63" field of view.
Fl-score: 82.69.

o  “Multi-scale” stamps. 4 scales in the
configuration shown before.
F1-score: 87.39.
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Our proposal
for Rubin alerts

Current specifications
(DMTN-102):
Image cutouts of at least 30 x 30
pixelsin size (6” x 6”)

Multi-scale stamps:

e 16x 16 pixels,witha 0”2 pixel
width. FoV of 3”.2 x 3”.2.

e 16x 16 pixels,witha 0”4 pixel
width. FoV of 6”4 x 6”4.

e 16x 16 pixels, with a0”.8 pixel
width. FoV of 12”.8 x 12”.8.

e 16x 16 pixels,witha 1”.6 pixel
width. FoV of 25”.6 x 25".6.



Conclusions

e No other evaluated strategy was better than the multi-scale proposal (F1-score
over test set).

e The current LSST specifications have stamps with a very small FoV, which could
negatively impact the ability of brokers to provide a high-quality, fast transient
classification.

e We advocate that LSST adopts a multi-scale stamp strategy for the real-time
alert stream, and invite all Science Collaborations to discuss how this change
might impact their future research.
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Unlabeled data predicted as satellite

ZTF21abklvrx 100.0 % ZTF20acylzx0 100.0 %  ZTF2laavwipo 100.0 %  ZTF21abpknhl 100.0 %  ZTF2labhrlkc 100.0 %  ZTF2labkkgie 100.0 %
1650457190615015021  1447467061115015074  1566492091015015035  1670341451315015010  1631416753415015018  1650390652515015010

ZTF2labkivtw 100.0 %  ZTF20abyszct 100.0 %  ZTF20acyksgy 100.0 %  ZTF2labdoldc 100.0 %  ZTF2labbeczw 100.0%  ZTF20abytbim 100.0 %
1650457190615015101  1345179500415015076  1446567154215015091  1613418841915015013  1593341121315015046  1345179502315015143

ZTF21abkivwd 100.0%  ZTF2labjvzin 100.0%  ZTF20abytbge 100.0 %  ZTF20acvfbwy 100.0 %  ZTF2laaodkoa 100.0 %  ZTF2laamxgzn 100.0 %
1650457190615015073  1647421033815015036  1345179502315015157  1434553511215015005  1524233635815015105  1514495211215015000

ZTF21aaxljel 100.0 %  ZTF2laapwpbm 100.0 %  ZTF20abgyfks 100.0 %  ZTF20acnpanq 100.0 %  ZTF20abyexzg 100.0 %  ZTF20acnwhrw 100.0 %
1575479230915015025  1537523190115015010  1316298904115015037  1393163426115015076  1341293433615015008  1396166494015015188

laamaawq 100.0 %  ZTF2laaylztb 100.0 % ZTF21abhqicz100.0 %  ZTF2labcrohm 100.0 %  ZTF20achpliw 100.0%  ZTF21labiaalb 100.0 %
1510539620915015092  1583462194715015009  1631205594415015037  1608456110715015006  1376148424115015120  1636381200515015006




