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Overview

1. Astronomical transients

2. How are they classified ?

3. Data issues

4. The road so far

5. The Large Synoptic Survey Telescope (LSST)

6. PLAsTiCC – Photometric LSST Astronomical 
     Time-series Classification Challenge
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Astronomical 
Transients
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1.Transients: time evolution from observer frame

Eclipsing binaries Pulsating

Cataclysmic

Supernovae: Type Ia Supernovae: Type II
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1.Classical example: Supernovae

https://astrobites.org/2016/12/02/classifying-supernovae/
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Only Ia can be used as distance indicators

2011

1.  Supernova: cosmological application
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How are they 
classified?
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2.  Spectroscopy

http://supernova.lbl.gov/~dnkasen/tutorial/

Spectra (high resolution snap-shot)



9

2. Photometry

http://rsta.royalsocietypublishing.org/content/370/1960/774

Light Curves (low resolution time evolution)
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Photometry x SpectroscopyPhotometry x Spectroscopy

http://www.preposterousuniverse.com/blog/2009/10/06/practicality-and-the-universe/

~ Integration at least 45 minutes

http://www.stsci.edu/~inr/bdpics/bd5.htm

Exposure time 2 x 54s

An example from SDSS
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Data issues
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3. Representativeness

Photometry
only

Photometry
+

Spectra



13

3. Representativeness

Data: Kessler et al., 2010 - SNPCC
Figure: From CRP #4 – Ishida et al, 2018 – in prep
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The road so far
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4. Strategies

Dimensionality Reduction

Classifier

Observed data

Homogeneous matrix

Parametric 
fit

Pre-processing
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The first SN photometric classification challenge...
Kessler et al., 2010, PASP, Volume 122, Issue 898, pp. 1415

Simulations:  Ia, Ib/c, II  as expected from DES

Data size: ~20.000 objects,   1103 for training

Participants:   10 groups, 13 entries

4. Strategies: previous attempts
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Kessler et al., 2010, PASP, Volume 122, Issue 898, pp. 1415

Outcomes:

1 – None of the methods 
obviously outperformed the 
others

2 – SNID had better overall 
metric

3- An updated data set was 
released to the community

4. Strategies:  SNPCC results 
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4. Strategies: the non-existing example

Early epoch 
classification

Crucial for spectroscopic 
follow-up planning

0 entries in the SNPCC
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LSST



20https://www.lsst.org/

year
Number of 
supernova

1998 42

2014 740

2025 > 10 000

  2  million alerts/day
15  TB/day

40 nights of LSST
  

entire Google database

5. The Large Synoptic Survey Telescope (LSST)
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PLAsTiCC
Photometric LSST

Astronomical Time-series
Classification Challenge
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A data challenge aimed to prepare a largera larger community for the LSST data paradigm

For LSST...

Enabling Science Grant

Goals:

1. Up to date view on ML performances on 
LSST data

2. Engage non-astronomers in the 
classification task

3. Boost the development of new algorithms

4. Provide a data set for future studies
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PLAsTiCCPLAsTiCC
Photometric LSST Astronomical

Time-series Classification Challenge
A data challenge aimed to prepare a largera larger community for the LSST data paradigm

Ensuring realistic simulations – not a SN challenge!!
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PLAsTiCCPLAsTiCC
Photometric LSST Astronomical

Time-series Classification Challenge
A data challenge aimed to prepare a largera larger community for the LSST data paradigm

Participation is open to everyoneopen to everyone: 
no need to be LSST member!

https://plasticcblog.wordpress.com/
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PLAsTiCCPLAsTiCC
Photometric LSST Astronomical

Time-series Classification Challenge
A data challenge aimed to prepare a largera larger community for the LSST data paradigm

➔ SNANA simulations  Light curves in observer-frame (no images!)→
➔ 3 years worth of LSST data, ~ 100 MB
➔ ~ 107 objects
➔ Around 20 transient models 

(galactic and extra-galactic, periodic and non-periodic)

➔ Training sample will be small and biased 
➔ Not all models will be present in the training sample
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PLAsTiCC - PLAsTiCC - Current status

Deployment

Slide by Rick Kessler,  I PLAsTiCC workshop, July 2017
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PLAsTiCCPLAsTiCC
How it will be deployed?

Answer-based submissions

Code-based 
submissions

+
Collaborative

phase

See A. Boucaud talk



28

PLAsTiCCPLAsTiCC
Tasks

Supervised

and/or

Semi-supervised

learning

Supervised

and/or

Semi-supervised

learning

Novelty 

and/or

Anomaly

detection
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https://github.com/ramp-kits/supernovae

Play wi
th the 

first SN
PCC da

ta!

PLAsTiCC:

Get involved!
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TransiXplore : 

Exploration des données temporelles transitoires issues
des relevés de prochaine génération

PEPS Astro-Informatique 

Talk to Emmanuel Gangler for further informations
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PLAsTiCC
Photometric LSST

Astronomical Time-series
Classification Challenge

Tar
get

 da
ta 

rele
ase

:

Sum
mer

 20
18!
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Thank you!
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Extra Slides
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After the first SN photometric classification challenge...

Slide from Adam A. Miller, CIERA-LSST SN Workshop, 2 June 2017
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More recently ...
Lochner et al., 2016, APJ 225, 2

Comparison of different feature extraction + Machine Learning techniques

Post-SNPCC data
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SNANA simulation:

Header
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SNANA simulation:

Light curve
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1. detection

3. spectroscopy

2. photometry

4. standardization + 
cosmological fit

Br
ig
ht
ne
ss

         redshift

Supernova CosmologySupernova Cosmology

Distance
(redshift)

+ classification

  
  
 b

rig
ht
ne
ss

days

  
  
  
  
Fl
ux

     wavelength

year
Number of 
supernova

1998 42

2014 740

2025 > 10 000
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Diffusion maps + random forestsDiffusion maps + random forests
  Richards et al, 2011Richards et al, 2011

4. Strategies: example
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Slide by Rick Kessler,  I PLAsTiCC workshop, July 2017
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Kessler et al., 2010, PASP, Volume 122, Issue 898, pp. 1415
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3. The data: light curve

broad brand filters
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The first SN photometric classification challenge...
Kessler et al., 2010, PASP, Volume 122, Issue 898, pp. 1415

4. Strategies: previous attempts


