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The High cadence Transient Survey (HiTS)

Credit: M. Kasliwal

SBO

https://docs.google.com/file/d/1fd7qZV0cww4XMI_m6HVZKFSluZBVCFs9/preview


Pipeline flow outline

5-6 min lag Real bogus
classifier



Deep learning for real-bogus classification

arxiv:1808.03626

99.53% vs 99.45% (Deep-HiTS) 
F1-score

https://github.com/guille-c/Deep-HiTS


Deep learning for real-bogus classification
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HiTS in a nutshell





ALeRCE: from HiTS to LSST



Future time domain astronomy ecosystem

Survey telescopes

Alert brokers/TOMs

Follow up telescopes

+   other  brokers/TOMs



Astronomical infrastructure in Chile

TAOE-ELT

LSST

ALMA

SOAR

La Silla

CTIO

VLT

CTAGMT

CCAT

Magellan

VISTA

Gemini



ALeRCE



Agile Methodology

● Daily meetings + 2 weeks sprints
● Product owner
● Project wall
● Weekly ML/training set meetings
● Hackathons

Javier Arredondo, Ernesto Castillo, FF, Ismael 
Álvarez, Diego Rodríguez, Daniela Ruz, Juan Sáez, 

Ignacio Reyes, Camilo Valenzuela



Scientific Questions



δ



Frontend

Jupyter notebook

TOMs



ALeRCE infrastructure

Distributed Storage

Container 
orchestrator

Distributed 
messaging

Distributed databaseServices



Classification

Implemented 
(ZTF)

Envisioned 
(ZTF + LSST)



20

Detection 
Threshold

Recurrent convolutional neural network

Carrasco-Davis+18
PASP

Pclass i (t0)
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Detection 
Threshold

Recurrent convolutional neural network

Carrasco-Davis+18
PASP

Pclass i (t1)
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Detection 
Threshold

Recurrent convolutional neural network

Carrasco-Davis+18
PASP

Pclass i (t2)
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Detection 
Threshold

Recurrent convolutional neural network

Carrasco-Davis+18
PASP

Pclass i (t3)
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Detection 
Threshold

Recurrent convolutional neural network

Carrasco-Davis+18
PASP

Pclass i (t4)



Training vs domain overfitting

Carrasco-Davis+18
PASP



Domain 
similarity

Physical
models

Complex 
taxonomy

Good 
extrapolation, 

physical 
parameters

Easy to obtain, 
representative 

of reality

Data 
augmentation

Domain adaptation / 
transfer learning

Xmatched
light curves

Small N

Large N

PLASTICC winner

Current ALeRCE
HiTS

See next talk by 
Manuel Pérez

Training sets





Summary
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