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Introduction

Clare Higgs
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Who are we

Education & Public 
Outreach

Clare Higgs
Eric Rosas

Community Scientists 
for Citizen Science

Brian Nord
Becky Nevin

Sreevani Jarugula

In-Kind Contributors

Chris Lintott
Aprajita Verma
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Who are we

Education & Public 
Outreach

Clare Higgs
Eric Rosas

Citizen Science
Scientist Engagement

Brian Nord
Becky Nevin

Sreevani Jarugula

In-Kind Contributors

Chris Lintott
Aprajita Verma

… with support, advice 
and input from many 
others in the Rubin 

community!
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What is Citizen Science and why is it important?

5

“a form of open collaboration where members of 
the public participate in the scientific process, 
including identifying research questions, collecting 
and analyzing the data, interpreting the results, 
and problem solving.” (Balcom 2015)

● CitSci takes many forms and is used in many 
fields

● A highly successful and unique form of 
analysis

○ Galaxy Zoo has lead to 450+ publications 
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What is Citizen Science and why is it important?

6

CitSci is far from perfect…
● Calling it “Citizen Science” is 

problematic
● Does not necessarily reach a  

broader group of 
participants

● Takes effort to be a 
meaningful to the broader 
community 

“a form of open collaboration where members of 
the public participate in the scientific process, 
including identifying research questions, collecting 
and analyzing the data, interpreting the results, 
and problem solving.” (Balcom 2015)

● CitSci takes many forms and is used in many 
fields

● A highly successful and unique form of 
analysis

○ Galaxy Zoo has lead to 450+ publications 
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Citizen Science with Rubin

7

● LSST will be a prime source for citizen science projects in many fields
● Our primary goal: 

○ Facilitate easy and straightforward project development for principal 
investigators and highlight the amazing science from the Rubin Observatory

https://www.lsst.org/scientists/glossary-acronyms
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Citizen Science with Rubin

8

We are building tools and a community for the Rubin Observatory

● We are ready to help YOU make projects happen!

○ The CitSci team doesnʼt run individual projects.

○ We manage the system of projects and the Rubin infrastructure to enable projects.

● We want this to be the best possible tool for you 

○ We welcome your input!

● Anyone can science.

○ For the public as well as our science community

https://www.lsst.org/scientists/glossary-acronyms
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Session Outline

● Introduction - Clare Higgs

● Scope of CitSci - Aaron Meisner  and Chris Lintott

● The RubinVerse Overview - Clare Higgs 

● CitSci Notebook Walkthrough and testing - Becky Nevin and Sreevani Jarugula

● Town Hall Discussion - everyone!

● Wrap up

https://www.lsst.org/scientists/glossary-acronyms
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Session Logistics

● In the room
○ Clare Higgs
○ Chris Lintott
○ Aaron Meisner 
○ Eric Rosas
○ Aprajita Verma

● Online
○ Brian Nord
○ Sreevani Jarugula
○ Becky Nevin

● Feedback/Questions
○ Use our PCW Slack Channel: #day2-tue-1600-rubinverse-citizen-sci
○ Email: cscience@lsst.org

○ Website: rubinobservatory.org/for-scientists/citizen-science

○ Come by our EPO Open House on Thursday!

○ Ask/comment anonymously: https://ls.st/cscifeedback

We’d love to have your input and thoughts!

https://www.lsst.org/scientists/glossary-acronyms
https://ls.st/cscifeedb
https://ls.st/cscifeedback
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The World of CitSci
Look at all the things CitSci can do!

Aaron Meisner and Chris Lintott

https://www.lsst.org/scientists/glossary-acronyms
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the Backyard Worlds: Planet 9 project

created with 
Zooniverseʼs Project 
Builder tool!

backyardworlds.org

https://www.lsst.org/scientists/glossary-acronyms
http://backyardworlds.org
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Backyard Worlds: CitSci + ʻbig dataʼ

13
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who are the Backyard Worlds citizen scientists?

14

https://www.lsst.org/scientists/glossary-acronyms


Vera C. Rubin Observatory    |    PCW   |    8 August 2023 Acronyms & Glossary

who are the Backyard Worlds citizen scientists?

15

i
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community building through citizen science

volunteers always invited to join weekly science team hangouts

https://www.lsst.org/scientists/glossary-acronyms
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sometimes the best discoveries happen by accident

17
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AI+CitSci for the solar neighborhood

18
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Volunteers are motivated by science

See Raddick et al 0909.2925 & 1303.6886

https://www.lsst.org/scientists/glossary-acronyms
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Transformative casual encounters with science

Countering ʻThreshold Fearʼ 

(Elaine Heumann Gurian) 

https://www.lsst.org/scientists/glossary-acronyms
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Transformative science: Enabling discovery

Keel et al 2202.01098

See Walmsley et al. arXiv 2110.12735 for Machine Learning input.

https://www.lsst.org/scientists/glossary-acronyms
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Rubinverse Overview

Clare Higgs 
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Citizen Science with Rubin

24

● LSST will be a prime source for citizen science projects in many fields
● Our primary goal: 

○ Facilitate easy and straightforward project development for principal 
investigators and highlight the amazing science from the Rubin Observatory

https://www.lsst.org/scientists/glossary-acronyms
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How the Process Works

25

 Rubin Observatory/NSF/AURA

● Construction Phase: “The Sandbox” notebook 
will exist on the Rubin Science platform
● Make a test project with <100 objects
● Design and create your project on 

Zooniverse with the help of the RubinVerse 
Citizen Science software products

B. Stalder/RubinObs/NSF/AURA

https://www.lsst.org/scientists/glossary-acronyms
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How the Process Works

26

 Rubin Observatory/NSF/AURA

● Construction Phase: “The Sandbox” notebook 
will exist on the Rubin Science platform
● Make a test project with <100 objects
● Design and create your project on 

Zooniverse with the help of the RubinVerse 
Citizen Science software products

● Project Phase: Check in with the CitSci Team
● Acquire access to send >100 objects 
● Run your project!

B. Stalder/RubinObs/NSF/AURA
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How the Process Works

27

 Rubin Observatory/NSF/AURA

● Construction Phase: “The Sandbox” notebook 
will exist on the Rubin Science platform
● Make a test project with <100 objects
● Design and create your project on 

Zooniverse with the help of the RubinVerse 
Citizen Science software products

● Project Phase: Check in with the CitSci Team
● Acquire access to send >100 objects
● Run your project!

● Science Time: Do science with classified data!
B. Stalder/RubinObs/NSF/AURA

https://www.lsst.org/scientists/glossary-acronyms
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CitSci Software

28

● Notebooks crafted for data curation that allow you to programmatically send RSP 
data to your Zooniverse project

● Notebook examples:
○ A “basic” notebook

■ query and send data to the Zooniverse and retrieve classified data
○ More complex example using a “flipbook” 

■ E.g., for time series data, for multiple views
■ Demonstrates how to use some of Zooniverseʼs capabilities

○ An “alert broker” based example
■ Ingests and returns data to an alert broker, rather than the data release

We will be demonstrating the basic version 
today and its available for you to try!

https://www.lsst.org/scientists/glossary-acronyms
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Citizen Science with Rubin

29

The CitSci team provides the following:
● Software pipeline to connect Rubin Science Platform 

to Zooniverse
● Consultation on project management 
● Custom Zooniverse project template 
● Rubin branding
● Social media engagement and promotion 

Elements for a successful project: 
● Engaged PIs keen to share Rubin with the public 
● Coordination and collaboration 
● Equity and accessibility initiatives 

https://www.lsst.org/scientists/glossary-acronyms
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Timeline for the CitSci Pipeline

30

Before First Light

Three notebooks ready 
with documentation 

Winter

Test projects

Building on input

Fall

Refining documentation

“Complex” pipelines

Now

“Basic” pipeline works

Community input

https://www.lsst.org/scientists/glossary-acronyms
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Data Rights Considerations

31

Rubin Data Rights:

● Data shared on Zooniverse is world public 

● Sharing only derived data products is encouraged

● Citsci team is providing documentation and guidance to navigate

Citsci projects are an important, unique and valuable part of Rubin science. 

https://www.lsst.org/scientists/glossary-acronyms
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Outstanding Questions under consideration

32

● What would make you most likely to take on a project?
○ How can we make this the best tool for you?

● How do you feel about projects that overlap in subject area?
○ Duplicated projects devalue the publicʼs time

● What would be your weekly time commitment for a project like this?
○ How much effort would you be able to commit to your community of citizen scientists?

● When is a project finished?
○ Data sharing and archiving to best respect the effort of the public

We look forward to your thoughts and discussion 
later this session!

https://www.lsst.org/scientists/glossary-acronyms
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Notebook Walkthrough

Sreevani Jarugula and Becky Nevin

This is an interactive walkthrough! 
Please ask general questions via a hand raise, 
put technical issues in the slack.
#day2-tue-1600-rubinverse-citizen-sci 
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The Rubinverse unites three key components

● Rubin Science Platform
○ Raw survey data available for 

Principal Investigators (PIs)
○ Tutorial Notebooks

Rubin Science 
Platform

Retrieve data required 
for citsci project

using butler/TAP query

https://www.lsst.org/scientists/glossary-acronyms
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The Rubinverse unites three key components

● Rubin Science Platform
○ Raw survey data available for 

Principal Investigators (PIs)
○ Tutorial Notebooks

● EPO data centre (EDC)
○ Host the curated data for 

citizen science project on 
EDC

EPO Data 
center (EDC)

Citsci bucket that stores 
the data

Rubin Science 
Platform

Retrieve data required 
for citsci project

using butler/TAP query
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The Rubinverse unites three key components

● Rubin Science Platform
○ Raw survey data available for 

Principal Investigators (PIs)
○ Tutorial Notebooks

● EPO data centre (EDC)
○ Host the curated data for 

citizen science project on 
EDC

● Zooniverse
○ Host the citsci project
○ Link between the project and 

data in EDC

Zooniverse
Platform that hosts 

citsci projects

EPO Data 
center (EDC)

Citsci bucket that stores 
the data
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Platform
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The Rubinverse unites three key components

● Rubin Science Platform
○ Raw survey data available for 

Principal Investigators (PIs)
○ Tutorial Notebooks

● EPO data centre (EDC)
○ Host the curated data for 

citizen science project on 
EDC

● Zooniverse
○ Host the citsci project
○ Link between the project and 

data in EDC

Zooniverse
Platform that hosts 

citsci projects

EPO Data 
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Citizen 
Scientists

Rubin Science 
Platform

Retrieve data required 
for citsci project
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The Rubinverse unites three key components

● Rubin Science Platform
○ Raw survey data available for 

Principal Investigators (PIs)
○ Tutorial Notebooks

● EPO data centre (EDC)
○ Host the curated data for 

citizen science project on 
EDC

● Zooniverse
○ Host the citsci project
○ Link between the project and 

data in EDC

Zooniverse
Platform that hosts 

citsci projects

EPO Data 
center (EDC)

Citsci bucket that stores 
the data

Citsci 
Notebook

Moves citsci project 
between all three 

components

Citizen 
Scientists

Rubin Science 
Platform

Retrieve data required 
for citsci project

using butler/TAP query
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The details of the workflow will be 
described as we run the notebookRubinVerse workflow

Make a Zooniverse account 
and design a project

Get an RSP account
Log onto RSP (data.lsst.cloud)

Send subject set and manifest 
to EDC and Zooniversegit clone  the citsci repo

Connect the citsci notebook 
with Zooniverse

RSP butler query, create 
cutout images and manifest 

Interface with the public on 
Zooniverse to do your project

Download the classifications to 
the citsci notebook

And repeat!

https://www.lsst.org/scientists/glossary-acronyms
https://github.com/lsst-epo/citizen-science-notebooks
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RubinVerse workflow

Make a Zooniverse account 
and design a project

Get an RSP account
Log onto RSP (data.lsst.cloud)

Send subject set and manifest 
to EDC and Zooniversegit clone  the citsci repo

Connect the citsci notebook 
with Zooniverse

RSP butler query, create 
cutout images and manifest 

Interface with the public on 
Zooniverse to do your project

Download the classifications to 
the citsci notebook
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The tutorial notebook is hosted on RSP (go to data.lsst.cloud)

Connect to the Rubin Science Platform (RSP)

https://www.lsst.org/scientists/glossary-acronyms
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RubinVerse workflow

Make a Zooniverse account 
and design a project

Get an RSP account
Log onto RSP (data.lsst.cloud)

Send subject set and manifest 
to EDC and Zooniverse

Connect the citsci notebook 
with Zooniverse

RSP butler query, create 
cutout images and manifest 

Interface with the public on 
Zooniverse to do your project

Download the classifications to 
the citsci notebook

git clone  the citsci repo

Get an RSP account
Log onto RSP (data.lsst.cloud)

https://www.lsst.org/scientists/glossary-acronyms
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Git pull slide

Go to /home/username
git clone 
https://github.com/lsst-epo/citizen-sc
ience-notebooks.git 

43
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RubinVerse workflow

Send subject set and manifest 
to EDC and Zooniverse

Connect the citsci notebook 
with Zooniverse

RSP butler query, create 
cutout images and manifest 

Interface with the public on 
Zooniverse to do your project

Download the classifications to 
the citsci notebook

Make a Zooniverse account 
and design a project

Get an RSP account
Log onto RSP (data.lsst.cloud)

git clone  the citsci repo

https://www.lsst.org/scientists/glossary-acronyms
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Create the Zooniverse account

45
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Create a Zooniverse project

46
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Create a Zooniverse project

47
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RubinVerse workflow

Send subject set and manifest 
to EDC and Zooniverse

Connect the citsci notebook 
with Zooniverse

RSP butler query, create 
cutout images and manifest 

Interface with the public on 
Zooniverse to do your project

Download the classifications to 
the citsci notebook

Make a Zooniverse account 
and design a project

Get an RSP account
Log onto RSP (data.lsst.cloud)

git clone  the citsci repo

Connect the citsci notebook 
with Zooniverse

https://www.lsst.org/scientists/glossary-acronyms
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● Install packages
○ Panoptes client: software development kit (SDK) for the platform behind 

Zooniverse
○ Google cloud storage: store data in EDC

Connect to Zooniverse

https://www.lsst.org/scientists/glossary-acronyms
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● Install packages
○ Panoptes client: software development kit (SDK) for the platform behind 

Zooniverse
○ Google cloud storage: store data in EDC

● Logging into Zooniverse 
○ Zooniverse API authenticates the RSP notebook user to log into the platform

Connect to Zooniverse

username/project-name

https://www.lsst.org/scientists/glossary-acronyms
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RubinVerse workflow

Send subject set and manifest 
to EDC and Zooniverse

Connect the citsci notebook 
with Zooniverse

Butler query, create cutout 
images and manifest file 

Interface with the public on 
Zooniverse to do your project

Download the classifications to 
the citsci notebook

Make a Zooniverse account 
and design a project

Get an RSP account
Log onto RSP (data.lsst.cloud)

git clone  the citsci repo

Connect the citsci notebook 
with Zooniverse

RSP butler query, create 
cutout images and manifest 
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Set up TAP and Butler for the data query

● TAP service query:

○ Retrieve tabular 
data 

● Butler: 

○ The query result is 
fed into Butler to 
retrieve FITS image

https://www.lsst.org/scientists/glossary-acronyms
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Query the data for the citsci project
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Query the data for the citsci project
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Query the data for the citsci project
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Query the data for the citsci project

Subject set size:

● Before Approval:
○ Maximum 100 cutouts 

● After Approval:
○ 10k cutouts per batch 

https://www.lsst.org/scientists/glossary-acronyms
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Create image cutouts and manifest list

● Creates image cutouts and manifest list
● Saves them to a directory

manifest.csv

https://www.lsst.org/scientists/glossary-acronyms
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Create image cutouts and manifest list

● Creates image cutouts and manifest list
● Saves them to a directory
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Create image cutouts and manifest list

● Creates image cutouts and manifest list
● Saves them to a directory

https://www.lsst.org/scientists/glossary-acronyms


Vera C. Rubin Observatory    |    PCW   |    8 August 2023 Acronyms & Glossary

Create image cutouts and manifest list

● Creates image cutouts and manifest list
● Saves them to a directory
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Write manifest file to RSP filesystem

manifest.csv

https://www.lsst.org/scientists/glossary-acronyms
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Rubinverse Workflow
● RSP filesystem:

○ The image cutouts and manifest 
csv file are saved in the RSP 
filesystem

○ Zipped and uploaded to EDC

● RSP data exporter:
○ Looks up user and project ID in 

Zooniverse
○ Uploads the cutouts to Citsci 

Bucket and manifest URL 
created

● Zooniverse:
○ Manifest URL sent from RSP to 

Zooniverse is parsed

https://www.lsst.org/scientists/glossary-acronyms
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RubinVerse workflow

Connect the citsci notebook 
with Zooniverse

Butler query, create cutout 
images and manifest file 

Interface with the public on 
Zooniverse to do your project

Download the classifications to 
the citsci notebook

Make a Zooniverse account 
and design a project

Get an RSP account
Log onto RSP (data.lsst.cloud)

git clone  the citsci repo

Connect the citsci notebook 
with Zooniverse

RSP butler query, create 
cutout images and manifest 

Send subject set and manifest 
to EDC and Zooniverse
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Send data to EDC and Zooniverse

Include a screenshot of the output
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RubinVerse workflow

Connect the citsci notebook 
with Zooniverse

Butler query, create cutout 
images and manifest file 

Download the classifications to 
the citsci notebook

Make a Zooniverse account 
and design a project

Get an RSP account
Log onto RSP (data.lsst.cloud)

git clone  the citsci repo

Connect the citsci notebook 
with Zooniverse

RSP butler query, create 
cutout images and manifest 

Send subject set and manifest 
to EDC and Zooniverse

Interface with the public on 
Zooniverse to do your project
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RubinVerse workflow

Connect the citsci notebook 
with Zooniverse

Butler query, create cutout 
images and manifest file 

Make a Zooniverse account 
and design a project

Get an RSP account
Log onto RSP (data.lsst.cloud)

git clone  the citsci repo

Connect the citsci notebook 
with Zooniverse

RSP butler query, create 
cutout images and manifest 

Send subject set and manifest 
to EDC and Zooniverse

Interface with the public on 
Zooniverse to do your project

Download the classifications to 
the citsci notebook
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Retrieve the classifications
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Retrieve the classifications
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Retrieve the classifications
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Town Hall Discussion
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Outstanding Questions under consideration

71

● What would make you most likely to take on a project?
○ How can we make this the best tool for you?

● How do you feel about projects that overlap in subject area?
○ Duplicated projects devalue the publicʼs time

● What would be your weekly time commitment for a project like this?
○ How much effort would you be able to commit to your community of citizen scientists?

● When is a project finished?
○ Data sharing and archiving to best respect the effort of the public

○ Slack Channel: #day2-tue-1600-rubinverse-citizen-sci 
○ Email: cscience@lsst.org

○ Come by our EPO Open House on Thursday!

○ Ask/comment anonymously: https://ls.st/cscifeedback

https://www.lsst.org/scientists/glossary-acronyms
https://ls.st/cscifeedb
https://ls.st/cscifeedback
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Wrap Up
Looking towards an exciting future!
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What to do now?

73

● Planning  and preparation
○ Science collaborations
○ Information on our website

● “Expression of interest” form
○ Participate in early testing

● Reach out - weʼd love to hear from you!
○ Developing this pipeline further 

and we appreciate your input

cscience@lsst.org

rubinobs.org/for-scientists/citizen-science

ls.st/citsciform

https://www.lsst.org/scientists/glossary-acronyms
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Thank you!

74Rubin Observatory/NSF/AURA

● Email: cscience@lsst.org

● Website: rubinobs.org/for-scientists/citizen-science

● Expression of interest form:  https://ls.st/citsciform

● Come by our EPO Open House on Thursday!

We are striving to make the best tool for and support the meaningful and exciting projects for the 
public to engage in - we look forward to hearing from you!

https://www.lsst.org/scientists/glossary-acronyms
https://ls.st/citsciform+

