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Transients Classification Pipeline
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Transients Classification Pipeline

e (Goal:

® Science classification and assessment without
‘immediate astronomer input

® Certain science requires rapid follow-up
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Sec @ Too much data for astronomers to assess.




Telescope to Telescopes

® Palomar 48" : 100 Mpix, 7.8 sq-deg detector
o ~| PANS cadence : 192MB : <I00GB/night

® |0-100k single observation objects / night

> e TN -~ ® Post filtering: ~1000s difference-objects / night
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Transients Classification Pipeline

Data-Stream
single observation/epoch
(Palomar 48")

l

Source Matching / Generation
Cluster single ohsewvations with
matching sources or
create sources

l

Featue Generation » Database
for each source Storage

Source Science Classification
using source features
and classification algorithms

Listening
Broadcast of Telescopes

Interesting Souces &

Astronomers




Why Python!?

® An excellent glue

® Rapid development

® Parallelizable tasks

® Python use:




Rapid development using Python

® Useful packages

®  Scipy, numpy, matplotlib, ...

® FEvolving constraints and architecture

® Ex: added surveys/telescopes
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A need for parallelization

® Expanding data-stream

® Palomar 48 inch telescope

® SASIR, LSST?

® |mmediate follow-up

® GRB, supernova follow-up

- ® Follow-up using robotic telescopes, etc...)
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Why Python?

® An excellent glue
® Rapid development

® Parallelizable tasks

® Python use:




Minor planet (“asteroid”) filter

® Minor planets pollute our stellar transient stream

® PyEphem: given orbital parameters, this estimates
a MP’s position at an arbitrary time

® For every transient source, T CP checks for nearby
MPs, filtering out sources with close matches

Currently we use 360,000 MPs
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Why Python?

® An excellent glue
® Rapid development

® Parallelizable tasks

® Python use:




Generated “Features’

® “Features’ : real number metrics

® Metrics derived from time-series light-curves:

® Ex: time-series period, amplitude, frequency components
® Ex: period folded statistical modes

® Ex:metrics representing “goodness-of-fit” to various models

® |ntrinsic properties:

® Ex: distance, color differences

® (Context information:

® Ex: nearest galaxies, galactic latitude CXEE




Science classification

® Need knowledge of most variable science

® Build warehouse of example light curves

L Generate prlors /algorlthms characterlzmg each
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Science classes




Building science classifiers

® Berkeley’s variable light-curve repositories

® TCP-TUTOR :internal, evolving repository
® ~|50 science classes
® ~|4,000 sources from ~87 papers

® (Future) : http://dotastro.org

® Any astronomer may add light-curves & science classes



http://dotastro.org
http://dotastro.org

Applying science classifiers

® Source classification occurs at multiple points
® Sources from real-time data-streams
® Sources identified during ingestion of a survey

® Sources re-evaluated by autonomous agents

® C(lassification algorithms implemented using a

. . > v “h A ‘i b g 4 y n e gy .
AT N At P P N T A - ST B L S (VL AR e R o ’
RS P f AN ik B AL e ) e P I PR & UK el LR ol e Feste X L
b .. 3 X o 5 ) 4 - 2
< > u.‘-...‘[ 3 ‘4-"“'* o . r g N W P 5 y =1, 2
P et g i 7 A

I o = 4 i i~ a > ¥

P v e R N Yo s> 2 (s oy 7 e o LG o i

(s 7 g w?;,.“ NS N A ) VN 8 5 o e 2N ) AT g A S
Tt N ’ L e KR

&




Data access and broadcast

® Push:
® Broadcast XML via smtplib, socket, jabber

® Broadcast sources matching astronomer
predefined constraints

° Broadcast to robotlc telescopes for
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Why Python?

® An excellent glue
® Rapid development

® Parallelizable tasks

® Python use:




Data Storage

® Simple Data
o MySQL :SDSS-1l : 750M row tables

® SQL retrieval of Palomar 48” object stream

® Structured Data




Testing

® Self contained pipeline test framework deployable
on development machines

° Currently use’ unlttest package and a custom
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Transients Classification Pipeline

http://sites.google.com/site/dstarr1/tcp
http://tinyurl.com/tcp123

Dan Starr : dstarr@astro.berkeley.edu
Josh Bloom (PI) : jbloom(@astro.berkeley.edu
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