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⚫ The goal of the Bright Transient Survey (BTS) is to spectroscopically classify all 
extragalactic transients brighter than 18.5 mag (<18.5 mag)in either the g-ZTF or r-
ZTF-filters at peak brightness and immediately announce those classifications to the 
public.

⚫ Some of the largest SN population studies conducted to date (e.g., Perley et al. 2020; 
Irani et al. 2022; Sharon & Kushnir 2022; Sollerman et al. 2022; Rodr´ıguez et al.2023; 
Cold & Hjorth 2023; Sharma et al. 2023)

⚫ The survey also provides unique discoveries(e.g., Goobar et al. 2023; Yang et al. 2021) 

⚫ Paving the way for using SNe to study large scale structure (Tsaprazi et al. 2022)

……

1.1 Introduction 
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BTS

g-ZTF r-ZTF

2018 Apr. 1 to 2018 Dec. 31

1.2 Introduction-previous work 
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761 BTS SNe

2018 Apr. 1 to 2018 Dec. 31

1206 BTS

1.1 Introduction-previous work 



1.2 Introduction-Motivations 

⚫ BTS critically relies on visual inspection (“scanning”) to select targets for spectroscopic 
follow-up, which, while effective, has required a significant time investment over the 
past ∼5 yr of ZTF operations;

⚫Under the large, wide-field time-domain surveys, alert filters are needed to identify 
candidate sources of interest;

⚫ Adopting ML will be near-compulsory to efficiently extract knowledge from the next 
generation of surveys;

⚫While appropriate in some cases with traditional ML or CNN, limiting these models to 
extracted features alone ignores potentially valuable information present in the images 
from which the features are extracted.
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2.1 Data 

"trues"

"vars"

"dims"

"rejects"

"junk"

BTS only from ZTF
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63×63×3,reference,science,difference

25 metadata features

“Humman Scanner"

Clean

2/3  humman

1/3  query

3/3  clean
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Train:          81%
Validation: 9%
test :           10%

on source2.1 Data 



2.2 Method 

Convolution

CNN
Credit from the Internet
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VGG network



2.2 Method-BTSbot
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The architecture of BTSbot

BTSbot: https://github.com/nabeelre/BTSbot

Motivation:  the images and the extracted features provide 
complementary information for performing our task 

1/3 CNN 2/3 metadata

3/3 metadata
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Braai & sgscore SEDM & SEDM-KP

BTSbot has been integrated in Fritz and Kowalski to enable running in real-time 
on incoming alert packets from IPAC’s alert-producing and brokering system.

2.2 Method-BTSbot

Example:  About 14 hours before the first TNS report, SN 2023ixf was detected by ZTF, and, just minutes 
later, this alert packet was assigned a bright transient score of 0.840 by an early version of BTSbot.
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3.1 Results 
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BTSbot acts as quickly as human 
scanners on new bright transients

2)  Confusion Matrix

1)  ROC

4)  Comparison with human scanner

The completeness curve is exactly 
100% in all peak magnitude bins, 
giving perfect overall completeness. 

3)  Completeness and Purity

BTSbot was faster

scanners was faster
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3.2 Discussion-misclassifications

bts_p1:  A source have at least two alerts with high (≥ 0.5) bright transient score and magpsf ≤ 19 mag before being saved 
and having an SEDM trigger sent at priority 1;  bts_p2:  A source meet bts_p1 as well as having at least one alert with 
magpsf ≤ 18.5 mag before a trigger being sent with priority 2

Many bts_p2 FPs are CVsAlmost all bts_p1 FPs are dim 
(m_peak > 18.5 mag) transients

TPs may have low scoring 
alerts while still dim
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3.2 Discussion-performance-present-day 

2460175.5(19 August 2023) < JD < 2460216.5 (29 September 2023)

Performance is very similar to the metrics computed from test split data

Test split robust and representative, but includes many alerts that are years old and a subtle data shift can 
have associated biases
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3.3 Discussion-comparion with similar models 

ALeRCE
(SN, AGN, VarStar, asteroid, bogus) 

ACAI
(hosted, orphan, nuclear, VarStar, bogus)

Neither the stamp classifier nor ACAI learn 
class definitions that are sensitive to the 

source’s brightness.



Part IV   Conclusion and future work
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4.1 Summay

⚫ Presented a new multi-modal binary classifier, BTSbot,  to automated classify bright 
transient / not bright transient; ~95% accuracy on input alerts and identified 100% in our 
test split with 93% purity;

⚫ BTSbot focus on relatively narrow domain(m_peak ≤ 18.5 mag, reject other extragalactic transients 
and all other sources), but significantly more alerts ( 608,943) than other models with similar 
architectures,such as the ALeRCE stamp classifier (~52,000; the ACAI models (~200,000);

⚫ BTSbot acts as quickly as human scanners on new bright transients(fig 7) and  particularly 
well suited for the automated identification of very young transients;

⚫ BTSbot joins a rich collection of ML models and automation tools central to daily BTS 
operations, has been integrated into Fritz and Kowalski and now sends automatic 
spectroscopic follow-up requests for the new transients it identifies
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Fritz and Kowalski

Braai & sgscore

BTS workflow
SEDM & SEDM-KP

BTSbot has been integrated in Fritz and Kowalski to enable running in real-time 
on incoming alert packets from IPAC’s alert-producing and brokering system.

BTS weblink: https://sites.astro.caltech.edu/ztf/bts/bts.php



Thank you for your attention!
Q&A
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ZTF-limiting magnitude
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Days_to_peak (purple),days_ since 
_peak (green), age (navy), peakmag 
so far (upper dashed gray), and 
maxmag so far (lower dashed gray)

Metadata features


