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ESCAPE to the Future:
Citizen Science

Stephen Serjeant, for: Rita Meneses, James Pearson, Hugh 
Dickinson, Luigi Colucci, Maud Coppel

ESCAPE Final Event, Brussels, 25th Oct 2022



ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 
from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.

Improve access to data and tools through citizen science crowdsourcing experiments 
for most of the facilities in the ESCAPE remit.

Based on slide by G. Lamanna
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ESCAPE Citizen Science Roadmap:

Citizen Science Demonstrators:
Open the science related ESFRIs (and their pathfinders/precursors) to the general 
public by creating, managing and operating a harmonised suite of mass 
participation experiments for these facilities

Develop/adapt machine-learning tools for deciding when subjects are well 
characterised and for volunteer classification reliability

Create embedded educational resources 

Create online forums for two-way dialogue with professional scientists, for 
participant volunteers to take their interest further, improving transparency of the 
scientific process.
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ESCAPE Citizen Science Roadmap:

Legacy resources:
Notebook and documentary materials demonstrating web-interface based and 
programmatic (scriptable) Zooniverse project management including project and 
workflow creation, subject creation and upload, adding training and feedback to subjects,

Notebook and documentary materials demonstrating integration with the Zooniverse’s 
Caesar engine for advanced aggregation and efficient subject retirement.

Notebook demonstrating how to integrate Zooniverse projects with existing machine 
learning frameworks and combine volunteer classifications with machine learning 
predictions.

Notebook and documentary materials demonstrating how to set up an active learning 
framework to continuously train machine learning models using volunteer classifications 
of optimally selected subjects.
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Science-inclined 

public              
Experts ⇌
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• KM3NeT:

• REINFORCE project, Gwenhaël de Wasseige

• SKA: Pathfinder LOFAR: 

• Radio Galaxy Zoo LOFAR, Martin Hardcastle

• Vera Rubin LSST: 

• Precursor Subaru HSC: Galaxy Zoo Comic Dawn, James Pearson

• Precursor SuperWASP: SuperWASP Black Hole Hunters, Hugh 
Dickinson

• Precursor SDSS: Galaxy Zoo Clump Scout, Hugh Dickinson

• Managing citizen science from ESAP:

• Hugh Dickinson and James Pearson

25/10/202213
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African Indigenous Knowledge (AIK)
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Knitting Patterns in Domestic Magazines
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Knitting Patterns in Domestic Magazines



With thanks to: Hugh Dickinson, James Pearson, 
Rita Meneses, Luigi Colucci, Maud Coppel
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Deep Sea Explorers

Paschal Coyle and Gwenhaël de Wasseige
On behalf of WP4

https://www.zooniverse.org/projects/reinforce/deep-sea-explorers

https://www.zooniverse.org/projects/reinforce/deep-sea-explorers
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KM3NeT Neutrino Telescope



In REINFORCE, we hunt for what is not a 
neutrino

2 different workflows:

classify the characteristic emission patterns and their variations

Acoustic time/frequency 
spectrograms

Light curves

21

Bioluminescence Bioacoustics



classify the characteristic emission patterns and their variations22

In REINFORCE, we hunt for what is not a 
neutrino

2 different workflows:

Bioluminescence Bioacoustics



t

A few facts

Beta test by the 
Zooniverse community

- Several comments on 
the demonstrator, 
especially on the 
‘About’ pages and 
tutorial

- End of Rémy Le 
Breton’s contract 
(permanent position 
at CEA)

- Start of Gwen at 
UCLouvain as 
academic

Official launch 
Phase 1

1 month after:
- 15215 

classifications of 
577 subjects by 752 
classifiers

- Mean number of 
classifications per 
user: 20.23

- Project  100% 
complete

Phase 2

- New events 
added to both 
workflows

- Beginning of 
Phase 2

- First results 
shared with CS

- Outreach 
activities at 
UCLouvain

- Start of Enzo 
Oukacha (APC)

Last deliverable

- Measure of the 
impact of Citizen 
Science for 
KM3NeT data 
classification

- Unretirement of 
events to get more 
classifications in 
the biolum. 
workflow

- End of Enzo’s 
contract



Results Phase 1

Fifty Phase 1 events preferentially classified as “One peak” (left) and “Multiple Peaks” (right) in the 
bioluminescence workflow. The x-axis indicates the arbitrary name for the events.

- Some events clearly identified as belonging to one of 
the four categories available to volunteers on 
Zooniverse

- Some events not classified unanimously by the 
participants. Example of a “Two peaks” or “Multiple 
peaks” event (55%-42% of the classifications in the 
Zooniverse demonstrator, respectively. 

Bioluminescence for illustration



Results Phase 2Bioacoustic for illustration

- The events used in Zooniverse were classified with less than 70% accuracy by a Convolutional
Neural Network (CNN) trained on data from hydrophones located at the surface.

- Only the events classified in Zooniverse by at least two different participants and with an 
accuracy of at least 65% used in the validation and test sets to retrain the CNN 

- The precision for each species (90% and 100%) should be compared to the less than 70% 
previously obtained for the same events without the contribution of citizen scientists. 



Bathysphere deployment

26
http://www.donaldfortescue.com/projects#/bathysphere/

Gwen

Paschal

Bathysphere

Donald

http://www.donaldfortescue.com/projects#/bathysphere/


27 http://www.donaldfortescue.com/projects#/bathysphere/Down to 300 m!

- Fall 2022: Exhibition at 
Center for Crafts, 
Asheville NC

- Spring 2023: Exhibition in 
Europe

https://www.centerforcraft.org/search?query=De+wasseige

http://www.donaldfortescue.com/projects#/bathysphere/
https://www.centerforcraft.org/search?query=De+wasseige
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Thank you
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Radio Galaxy Zoo LOFAR:
Citizen Science with an SKA precursor

Martin Hardcastle

University of Hertfordshire, UK



Title Here
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LOFAR introduction

25/10/202230
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LoTSS introduction: sky coverage
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LoTSS introduction: complexity of radio sky
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The optical ID problem



Title Here
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Radio Galaxy Zoo concept

25/10/202234
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Radio Galaxy Zoo: LOFAR

• Zooniverse Panoptes platform (ESCAPE support)
• Objects selected for size/complexity from the radio 

catalogue
• Static views generated algorithmically using

DESI Legacy Survey for the optical data
• Ask users to associate radio components, optically 

identify them using optical image, and report any 
problems.
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RGZ-LOFAR: Statistics and
Outcomes

11,106 volunteers

878,148 classifications

2.5 year project duration

174,799 subjects inspected

46,208 optical IDs

Input into main optical IDs paper
with 3,500,000 optical IDs

Vast range of science enabled…
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RGZ-LOFAR:
Some issues
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RGZ-LOFAR: Value added by citizen science

Individual thought put into most interesting objects

Tags, comments etc flag
targets for followup

Dialogue between citizen
scientists and researchers

Topics can be proposed
and studied in real time 
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Where next with SKA + LSST?

RGZ and RGZ-LOFAR are at the limits of
size

Still issues with selecting the right
objects and asking the right questions

But clear role for citizen scientists in dealing with 
the most complex objects

Improve selection – ML to the rescue?

Genuine exploration of the data through domain-
aware platform would greatly improve the citizen 
scientist experience



Thanks for your attention!
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LSST/Vera Rubin precursor: Subaru HSC

Galaxy Zoo: Cosmic Dawn

James Pearson, Hugh Dickinson, Stephen Serjeant

Galaxy Zoo Team
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Galaxy Zoo
https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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Galaxy Zoo
https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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Galaxy Zoo
https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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Galaxy Zoo: Cosmic Dawn

Citizen science galaxy classification using Subaru Hyper 
Suprime-Cam (HSC) imaging from the Hawaii Two-0 (H20) 
Cosmic Dawn survey.

Cosmic Dawn

Multi-wavelength survey of the Euclid Deep and 
Calibration fields – some of the darkest and most 
observable fields on the sky.

Aims to understand the co-evolution of galaxies, black 
holes, and the dark matter haloes that host them across 
cosmic time.

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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Galaxy Zoo: Cosmic Dawn

H20
Ultra-deep Subaru HSC imaging of the two primary 
Euclid deep calibration fields, including the Euclid 
Deep Field North (EDF-N).
Studying galaxy evolution out to z = 7 (<800 million 
years after the Big Bang).

Galaxy Zoo project
Hundreds of thousands of H20 HSC images of the 
(10 sq. deg.) EDF-N.

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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Galaxy Zoo: Cosmic Dawn

Benefits

LSST Rubin precursor: mapping provides multiband ground truth 
sets for use in training deep learning models.

Euclid precursor: mapping the EDF-N provides initial 
classifications for rapid follow-up of the most interesting 
objects.

Higher-end resolution and deep multiband imaging for 
statistically studying both higher redshift sources and low 
surface brightness features.

Expands the lists of interesting objects, including those from 
serendipitous discovery.

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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Galaxy Zoo: Cosmic Dawn
https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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Galaxy Zoo: Cosmic Dawn
https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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Galaxy Zoo: Cosmic Dawn

Potential Publications

General data release paper

Strong gravitational lens discoveries

Clumpy galaxy statistics

Low surface brightness features

Barred galaxy discoveries and statistics

Interesting cases of utilising machine learning (Zoobot)

Galaxy mergers identified by GZ, and their correlation with 
AKARI/Spitzer data

Correlations between Galaxy Zoo morphology and IR luminosity

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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Galaxy Zoo: Cosmic Dawn
https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo


Thanks for listening!

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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Galaxy Zoo: Cosmic Dawn

Summary

Galaxy Zoo is the longest running Zooniverse citizen science project, 
classifying galaxies based on their visual morphologies.

Galaxy Zoo: Cosmic Dawn forms its next iteration, using deep multi-
band Subaru HSC imaging of the EDF-N, with data from the H20 
Cosmic Dawn survey.

Benefits include:
Studying higher-z sources and those with LSB features,
Expanding the list of interesting objects (e.g. through serendipitous 
discovery),
Mapping the EDF-N acts as a precursor for Euclid by providing initial 
classifications for rapid follow-up,
Project acts as a precursor for Rubin LSST by creating multiband ground 
truth sets for training deep learning models.

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo

https://www.zooniverse.org/projects/zookeeper/galaxy-zoo
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ESCAPE Citizen Science
SuperWASP: Black Hole Hunter

Hugh Dickinson – The Open University

Team: Adam McMaster, Andrew Norton, Matthew 
Middleton, Heidi Thiemann, Stephen Serjeant
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Searching for hidden black holes
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There should be a few 

100,000 black holes 

in the Milky Way

We have only detected 

about thirty!
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The Citizen Science Approach



The Wide Angle Search for Planets – a ground-based exoplanet search

Two telescopes (North and South)
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https://www.zooniverse.org/projects/hughdickinson/superwasp-black-hole-hunters

https://www.zooniverse.org/projects/hughdickinson/superwasp-black-hole-hunters
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What are volunteers looking for?
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What are volunteers looking at?
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Big numbers!
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Number of light curves

inspected:

208,700

Number of Volunteers 

engaged:

5,582

Total number of 

classifications:

2,107,767
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Analysing the results
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Mira Variable Star

(V* RT Sgr)



Aggregate 
classifications

Extract 
supplemental 

subjects from Talk 
tags

Check for known 
variability

Check lunar cycle

Check neighbouring 
SuperWASP objects 

for correlations

Fit self-lensing 
model

Fit separated 
microlensing model

Decide which model 
is most plausible, if 

any
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Analysis is ongoing - watch this space!

25/10/202281
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Bonus: Meeting the volunteers!
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Thanks



ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 
from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.

ESCAPE Citizen Science
Galaxy Zoo: Clump Scout

Hugh Dickinson – The Open University

Team: Nico Adams, Vihang Mehta, Lucy Fortson, Claudia 
Scarlata, Stephen Serjeant + Galaxy Zoo Team
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Searching for Giant Star-forming Clumps
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2.4′

NASA, ESA, S. Beckwith (STScI) and the HUDF Team

HUBBLE ULTRA-DEEP FIELD

25/10/202287
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Hubble Image: NASA, ESA, K. Kuntz (JHU), F. Bresolin (University of Hawaii), J. Trauger (Jet Propulsion Lab), 
J. Mould (NOAO), Y. H. Chu (University of Illinois, Urbana) and STScI; 

CFHT Image: Canada-France-Hawaii Telescope/J.-C. Cuillandre/Coelum; NOAO Image: G. Jacoby, B. Bohannan, M. Hanna/NOAO/AURA/NSF

MESSIER 101
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2.4′

NASA, ESA, S. Beckwith (STScI) and the HUDF Team

HUBBLE ULTRA-DEEP FIELD
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NASA, ESA, S. Beckwith (STScI) and the HUDF Team
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NASA, ESA, CSA, and STScI

JWST - SMACS 0723
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NASA, ESA, CSA, and STScI
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Why are clumpy galaxies important?
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Few clumpy galaxies
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Finding nearby clumpy galaxies
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The Citizen Science Approach



https://www.zooniverse.org/projects/hughdickinson/galaxy-zoo-clump-scout/classify
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Number of Galaxies 

inspected:

~80,000

Number of Volunteers 

engaged:

~15,000
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The First Rule of Citizen Science

“Nobody Reads the Tutorial”
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Number of volunteer clicks

> 3.5 million

github.com/ou-astrophysics/BoxAggregator

Dickinson et al (2022) - arxiv.org/abs/2210.03684
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Number of potential clumps:

~100,000
Number of clumpy galaxies:

~35,000

Adams et al (2022) - arxiv.org/abs/2201.06581

First catalogue 

released!
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The Deep Learning Approach
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Citizen Science

Training data Deep Learning

Fast and 

Flexible

Few 10K galaxies Few million galaxies
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Generic Deep 

Learning model finds 

four times 
as many clumps as 

Clump Scout 

volunteers!
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github.com/ou-astrophysics/BoxAggregator

Number of Galaxies inspected:

~80,000
Number of potential clumps:

~100,000
Number of Volunteers engaged:

~15,000
Number of clumpy galaxies:

~35,000

Adams et al (2022) - arxiv.org/abs/2201.06581

Third paper in prep!Two papers now out! ML Model Trained!First catalogue released!
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Dickinson et al (2022) - arxiv.org/abs/2210.03684



Thanks!
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Managing Citizen Science from ESAP

James Pearson, Hugh Dickinson
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Zooniverse Projects
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Zooniverse Projects
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ESFRI Science Analysis Platform (ESAP)
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Managing Citizen Science from ESAP

Aim:

Develop a suite of tutorial workflows and material demonstrating the creation and management of Zooniverse 
citizen science projects through ESAP.

Notebooks and documentary materials demonstrate:

Advanced Zooniverse project building for subject creation and upload, attaching metadata, and providing 
training and feedback to volunteers, 

Integrating with the Zooniverse’s Caesar engine for aggregation of results and advanced subject retirement 
rules.

Accessing the ESAP Shopping Basket to download data for aggregation.

Integrating Zooniverse projects with existing deep learning frameworks, including pre-filtering subjects and 
creating detailed subject retirement rules.

Setting up an active learning framework to simultaneously improve both deep learning performance and the 
experience of volunteers.
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Current Progress

• Tutorial Jupyter notebooks.
• Recorded walkthroughs of these tutorials.
• Speech-to-text documentation of these recordings, for 

greater accessibility.
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Current Progress
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Current Progress
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What’s Next?
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What’s Next?
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What’s Next?
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What’s Next?



Thanks for listening!

In summary, this work allows:

professional scientists to combine the powers of both 

ESAP and Citizen Science for their research, 

volunteers to engage even further with this research 

and with astronomy in general.
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Summary

The Zooniverse platform for people-powered research gives everyone the opportunity to contribute 
meaningfully to scientific discovery.
To aid researchers, we have developed a suite of easy-to-use workflows and material for managing 
Zooniverse projects through ESAP, demonstrating:

advanced project building techniques,
using Zooniverse's Caesar engine for aggregation of results and advanced subject retirement 
rules,
accessing the ESAP Shopping Basket,
integrating with deep learning models to make projects more efficient, including setting up an 
active learning cycle.

Recorded walkthroughs of these notebooks, with speech-to-text documentation for greater 
accessibility, are available.
We hope to develop a Virtual Observatory (VO) tool for seamless data exploration of galaxies in the VO 
with labelled Galaxy Zoo morphologies.
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Where next for citizen science in EOSC?

What limits the take up of crowdsourced data mining in EOSC? 
Trust in the reliability? Skills at aggregating the data? Temptation just to pay Amazon MT?

Seeing science results will help

Seeing it work up close will help 

Build multi-disciplinary exemplar experiments following ESCAPE model

Create worked examples of plug-and-play notebooks for running projects in EOSC

Improve integration with other EOSC services, eg VO, AAI, virtuous circle with ESAP ML (for 
large projects)

Open data standards in FAIRsharing.org? 

Dedicated EOSC task force for citizen science?

Funding for ESAP platform for multi/inter-disciplinary citizen science? 
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