UNIVERSITY OF MINNESOTA

R . ADLER PLANETARIUM
Driven to Discover®

Ol ZOONIVERSE

A brief Tour of the Zooniverse: How
Crowdsourcing Science is Solving Big
Data Problems in Research

Dr. Lucy Fortson
University of Minnesota

Solar Physics Webinar
Monthly Speaker Series
December 17, 2021

(%) zooniverse.org Yy @the_zooniverse Kl ©@therealzooniverse



The Data

Deluge
& Information i
Explosion
4 Volume ettt bt
+ Variety ]‘
4+ Velocity
4+ Veracity
Analysis
Gap
Artificial Intelligence only /ﬁ_l_
as good as its training. % time )







‘ ; ; : { ) f >
. > Lol = A - : =
T UAISE S g r
. «-:.?f ' \ - | \ "2, v'_" )

Which is better at spottin



Cognitive Surplus?




Projects Launched

Zooniverse.org

o Started with Galaxy Zoo in 2007

« ~2.5 million volunteers worldwide

« 641,078,369 classifications (as of
last night)

o 300+ projects

o 300+ peer reviewed papers

% Launch of DIY Project Builder

»so https://www.zooniverse.org/lab/ .
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Space Science Projects -active - finished ZO®NIVERSE
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Task Types ZO®NIVERSE

Decision trees Multiple marking & drawing tools
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How does Zooniverse work? ZOONIVERSE

e Volunteers classify (assess data) .
iIndependently | \ »

e Brute force retirement*: between 3 and
80 classifications per image/video file ¢
(aka subject)

e Responses are aggregated for

consensus l /
e Raw and consensus data are made
available to researchers (and, @ @
eventually, open to the public) ‘ Consensus
e Volunteers interact with researchers Ansiwer
on Talk boards, blog posts, social media -

*Can use volunteer skill for more sophisticated retirement



The Galaxy Zoo Era ZOONIVERSE

e Launched 2007 with 1 GALA‘&;‘(AY Z@ Q. | .
million SDSS galaxies oo b - e ) ] el b
« ~40 million classifications [ s
by nearly 150,000 users cam = | mmemne
e« Roughly 3.3 continuous T W § PDOw

CLOCK  ANTI

person-years! Smae

There's no need o

Galaxy Zoo solved the intermediate big
data issue of not enough “experts” to
produce morphological catalogs from
surveys on the scale of SDSS.

M Show Grid Overlay on the next Image

Used brute force retirement of subjects ~40 classifications per galaxy



2.0 meter Sloan Digital Sky Survey Telescope

*About 20 Tbytes total data in 10 years

*About 1 million galaxies imaged

25k

20K

15k

S5k

Galaxies / day

Ok

Increasing Overall System Efficiency

2017 2019

8.4 meter Large Synoptic Survey Telescope

Credit: LSST Project/NSF/AURA

2021

But what about the next
generation surveys?

—)

Need to
deploy
artificial
intelligence!

*About 15 Tbytes total data PER NIGHT
* About 50 Petabytes data in 10 years
* About 20 billion galaxies imaged




Training the Machines Increasing Overall System Efficiency
(a) 4 crops from an image

(b) 4 viewpoints from each crop

Dieleman et al.
arXiv: 1503.07077

Machines require large sets of images to train them correctly ...



Camera Trap Projects Deploying Artificial Intelligence

Need to deploy
artificial
intelligence!

Swanson et al. (2015)

Snapshot Serengeti Launch: 2012

7 million images over 6 seasons

» - foe ... BB
i pY WildCam
Gorongosa

2012 2015 2016 2017 2018 2019 2021

Yearly Launch of Camera Trap Projects on Zooniverse

All machines need is just large training sets... ??7??



Training the Machines Deploying Artificial Intelligence

Are we really ready
for this?




The Zorilla Problem Deploying Artificial Intelligence

SnapshotSerengeti.org



http://snapshotserengeti.org/
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Understanding Human Classifiers = Machine Learning Needs Citizen Science

Other: 0.9%

Raddick et al 2010

“Contribute to Research”
most common
motivation to participate
in Galaxy Zoo. Wow!




Understanding Human Classifiers  Machine Learning Needs Citizen Science

Expert vs Non-expert classifier




Understanding Human Classifiers  Machine Learning Needs Citizen Science

-¢_ML ‘1\":

GALAXY Z®O..,

Weicome | Home | The Science | How.to Take Part | Galaxy Analysis | Forum | Press & News | FAQ | Links | Gontactus
3 o _'-*‘ o : - - . . : <

I Galaxy Tutorial

I Galaxy Analysis
Galaxy Ref:
588010880371851294

. Choose the Galaxy Profile
Galaxy by clicking the buttons
below

Analysis
F‘P“—

Welcome to Galaxy y

Zoo's view of the @ @
Universe. If you're here g o . .

you should m&dy ? crock  anv:  fREESRK
have seen the Tutorial,
but feel free to go and
remind yourself.

There's no need to 2 o EE—

agonise for oo long
over any one Image, )
Just make your best

guess In each case.

SPIRAL GRALAXY

wSiimmcn snuxy
Lo~
- <)

M Show Grid Overlay on the next Image




Understanding Human Classifiers  Machine Learning Needs Citizen Science

Posting “strange things” to a discussion board

GALAXY Z®O rorum
- [ searcn]

Please login or register.
conhstars [oeee | Forever -fliogin}
Forever | —

Login with username, password and session length If you are having trouble logging in then please use this page

Pages: [1) 2 3 ... 188
i AuthorTopic: Give peas a chancel (Read 113529 times)

Give peas a chance!

Hann -
y ’ « on: August 12, 2007, 08:13:57 AM »

Global Moderator

Hero Member
S

v . http: //cas.sdss.ora/astro/en/tools/chart/chart.asp?ra=10.65386865&dec=16.03407835
A '
! ‘i/ .
Posts: 16264

"Voorwerp kid"
L .

gCA4MMSIB. pg (20.57 kB, 512x512 - viewed 576 times.)




Understanding Human Classifiers = Machine Learning Needs Citizen Science

Searching for explanations...

SDSS J140740.08+021748.1

GALAXY ra=211.91700644, dec=2.29671082, Objld = 587726032799400204

7 e g v i PO = : . i jes. i its.
_m P N, =Y Explore Home Column names link to glossary entries. Move mouse over a column name to get its units.
. - - PR mode PRIMARY
G A I AXY Z @ O . . Search by status TARGET PRIMARY OK_STRIPE OK_SCANLINE PSEGMENT RESOLVED OK_RUN GOOD SET
Or'g ponkd flags BINNED1
Welcome | Home | The Science | How 10 Take Part | Galaxy Analysis | Forum | Pross & News | FAQ | Links | Gontact Us 5-part SDSS PrimTarget TARGET_SERENDIP_FIRST
- . - X ., 2 oo . Plate-MJD-Fiber SecTarget
IR . T SpecObjld g
| Gataxy Tuioria u q r i z
Summary
| Gaaxy Anaiysis 21.66 20.69 19.32 19.46 18.81
- PhotoObj e err_u err g errr err i err z
888010880371851294 More Observations 0.20 0.03 0.02 0.02 0.06
Choose the Galaxy Profile L run rerun camcol field obj rowc colc
Galaxy Frame et SAen Ll
PhotoZ 1462 40 4 578 268 287.5 672.1
Analysis Neighbors
3 Finding chart fiberMag r petroMag r devMag r expMag r psfMag r modelMag r
Welcome to Galaxy Navigate 19.72 19.35 19.32 19.35 19.48 19.32
200's view of the i 2 FITS
Universe. If you're here . . B _ extinction r petroRad r parentid nChild
you should already . —
have seen the Tutorial, SpecObj < 0.09 1.591 0 0
butfeel free to go and All Spectra
remind yourself. SpecLine
There's no nood to b SpecLinelndex SpecObjID = 149967997929259008
agonise for 100 long XCredShift
over any one image, ELredShift
Just make your best Spectrum plate mjd fiberld specClass dec fiberMag r
guess in each case. ’;ﬁ'; 532 51993 497 0.309 0.00082 0.996203 GALAXY 211.91699 2.29675 19.556 587726032799400204
NED search zStatus XCORR_HIC
SIMBAD search ZWarming AB_INC
AKARI FIS PrimTarget TARGET_SERENDIP_FIRST
AKARI IRC -
SecTarget
ADS search = L R
Il Show Grid Overlay on the next Image — Lt <
Notes emZ 0.000
Save in Notes
Show Notes l ‘ emConf
| xcZ 0.309
AL
Print essaasz T xcConf 0.996203
Cross-identifications
ratalan  dalta anala hlua rad




Humans Make Serendipitous Discoveries Machine Learning Needs Citizen Science

GALAXY Z®O rorur

Please login or register.

cantrstars Jowes ] Forever - Logi] :

Login with username, password and session length 1f you are having trouble logging in then please use this

Galaxy Zoo Green Peas

Entirely new class of galaxy —

discovered by volunteers!

Pages: [1]) 2 3 ... 188
% AuthorTopic: Give peas a chancel (Read 113529 times)

LELLY . Give peas a chance!
« on: August 12, 2007, 08:13:57 AM »
Global Moderator

Hero Member
o

http://cas.sdss.org/astro/en/tools/chart/chart.asp?ra=10.65386865&dec=16.03407835
588013384336998734 58801338434 1913605 S87732134315425968 S87T297T77439801619
JOB3833.52+374216.4 JOG2600.4+442736.1 J130128.32+510451.2 J133711.88-022605.4

gCA4MMSIB. Jpg (20.57 kB, 512x512 - viewed 576 times.)

B587732156853846376 B87732153639829774 S8TTI2152033345685
JOB0816.9+281431.1 JO90918.36+392924.7 JOS5618.32+430727.8




Machine Learning Needs Citizen Science

Since 2007, ~330 papers and growing on the topic of Green Peas

V' AUTHORS
> [ Malhotra, S 26
> ) Jaskot, A 25
> ) Rhoads, J 22
> M Yang,H 18
> [ Scarlata, C 17
more
V' COLLECTIONS
~1 astronomy 260
~) physics 53
~1 general 29
V' REFEREED
~ refereed 213
~ non-refereed 118
INSTITUTIONS
KEYWORDS

vV V V V V V V VvV Vv

PUBLICATIONS
BIB GROUPS
SIMBAD OBJECTS
NED OBJECTS
DATA

VIZIER TABLES

PUBLICATION TYPE

[ Show highlights ” Show abstracts H Hide Sidebars l

2021NewA...8301492E 2021/02 B =
NGC 2366 : An optical search for possible supernova remnants

Ercan, E. N.; Aktekin, E.

2021arXiv210108328W 2021/01 B =

The Ha Dots Survey. IV. A Fourth List of Faint Emission-Line Objects
Watkins, Joseph D.; Salzer, John J.; Van Sistine, Angela and 3 more
2021MNRAS.500..558M 2021/01 cited: 1 B = S
Double-peaked Lyman a emission at z = 6.803: a reionization-era galaxy self-
ionizing its local H Il bubble

Meyer, Romain A.; Laporte, Nicolas; Ellis, Richard S. and 2 more
2021ApJ...906..104C 2021/01 B = 8
The Effects of Biconical Outflows on Lya Escape from Green Peas

Carr, Cody; Scarlata, Claudia; Henry, Alaina and 1 more

2021AAS...23722806B 2021/01 B

A Multifaceted Approach to Studying Extreme, Star-Forming Green Pea Galaxies
Brunker, S. W.

2021AAS...23722804D 2021/01 B

Emission Lines from Superwinds of Super Star Clusters

Danehkar, A.; Oey, M. S.; Gray, W. J.

2021AAS...23714401C 2021/01 B
Lyman-alpha Escape From Green Peas with RASCAS

Carr, C. A.; Scarlata, C.; Blaizot, J. and 1 more

2021AAS...23712603H 2021/01 B

Searching for AGN in Green Pea galaxies

Harish, S.; Malhotra, S.; Rhoads, J. and 2 more

2020arXiv2012123780 2020/12 B =
Starburst galaxies

Orlitova, Ivana

Go To Bottom

& Add papers to library »

A Create email notification »
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Humans Make Serendipitous Discoveries Machine Learning Needs Citizen Science

GALAXY Z®O rorur
S — I £

Please

Hanny’s Voorwer . =
Login with username, password and session length If you are having trouble logging In then please use this page to reset

Pages: [1) 23 .. 33
i AuthorTopic: The Hanny's Voorwerp. (Read 57073 times)

Hanny
Global Moderator
Hero Member

\J
A ‘
! i/ -
Posts: 16264
“Voorwerp kid"
(X

§X57.1pg (22.43 kB, 512x512 - viewed 5398 times.)

« Last Edi: February 08, 2008, 01:57:07 PM by Hanny »




Selected articles from
Zooniverse astronomy projects
with citizen scientists as co-authors:

Solar Stormwatch:
Davis, .. Baeten (2012)
Barnard, .. Wilkinson, Baeten, Poeffel, Harder (2017)

Space Warps:

Kung, .. Baeten, .. Cornen, Macmillan, .. Wilcox (2015)
Geach, .. Baeten, .. Cornen, .. Macmillan, .. Wilcox et
al. (2015)

Marshall, .. Wilcox, Baeten, Macmillan, Cornen et al.
(2016)

More, .. Baeten, Wilcox, Macmillan, Cornen et al.
(2016)

PlanetHunters:

Boyajian, LaCourse, et al. (2016)
Schwamb, .. Gagliano, Jek, et al. (2013)
Fischer, .. DeFouw, Hajduk, Neal,Nemec,
Schuepbach, Zimmermann et al. (2011)

Disk Detective:
Kuchner, ..Biggs, Bosch, Cernohaus, Luca,
Hyogo, Wa, Piipuu, Pineiro. (2016)

Radio Galaxy Zoo:
Banfield, .. Matorny, Terentey, et al. (2016)

Galaxy Zoo:

Simmons, .. Jek, et al. (2016)
Lintott, .. van Arkel, et al. (2011)
Schawinski, .. van Arkel et al. (2014)
Keel, .. van Arkel et al. (2014)




Rare and unknown objects Machine Learning Needs Citizen Science

Hanny’s Voorwerp - light Galaxy Zoo Green Peas A rare “zorilla” in Snapshot Serengeti

eChO Of a quasa r 588013384336008734  |588013384341913606 | 587732134315425668 | 587729777439801619
JOB3833.524374216.4 J130128.32+510451.2 J133711.88-0226054

S87732152555004324 | 587TI2156853646378 | 587T32153639829774 B8TTI2152033345085
JOT4T58+233632 8 JOB0816.9+281431.1 J090918.36+392924.7 JO95618.32+430727 8

Planet Hunters KIC 8462852 or “WTF” star

1.01[ T ! ]
s Dip# 1 2 3 4 5 6 78910 4
N = L I I (I 1 ! 111y 1
= £ 1.00 T‘W*mﬂr , M ]
g x [ ]
g 2 = i 1
S 8 8 g 0.99+ y
- . 8 N L
o ' E © 4
2 - 3 E 0.98[ ]
w = o + 9
< I ]
” 097} ]
16 : b)
0.96 ) L .
0.0 0.25 0.5 0 500 1000 1500

Time (s) Time (BJD-2454833)

From primary task (known knowns) to finding “known unknowns” to serendipitous discovery
(unknown unknowns) by volunteers.



Combining Humans + Machines

| can make serendipitous
discoveries because I'm good
at finding strange and rare
things in the data!

ZOONIVERSE

My processors are so
powerful | am super fast at

finding things | am trained to
find!




Combining Humans + Machines ZOONIVERSE

Zooniverse can tackle Big Data by optimally combining
machines and humans to quickly get through Big Data while not

missing serendipitous discoveries.

| Machines with Humans “in the loop” I
From Human to Machine: new training
data, cross checks, new classes ’ -
— . * Machines provide scalabili
: Machine P . i o
: Classifi * Humans provide unique
[ e cognitive capabilities
= From Machine to Human: unusual
Information, e 5 o :
knowledge events, unclassifiable objects, Most efficient system combines
: % some routine data : ifi
discovery both human & machine classifiers




Human-in-the-loop Infrastructure Deploying Artificial Intelligence

Decision engine functionality + Mobile

l

v Guest User

= - »
| '( o Medicine
L
Combine — Evaluate ENEE D[IJ
D Nature >

>
=1
D ;m/ & Caesar Cascade filtering on #:  Physics >

L .

P

mobile: 43% fewer

Effects classifications needed
a

Inputs Extractors

>
* Early Consensus vs “brute” force retirement
Beta Review p3

Projects in Development

* Dynamic Subject Generation

e User Promotion



Active Learning Increasing Overall System Efficiency

Machine predicts which image, when classified,
will give it the most new information

More of these Less of these

.' Galaxy Zoo ©

Few have witnessed what you're
about to see

e Model retrains and requests new
classifications daily

e New surveys get classified on a timescale of
weeks, not years

e Every galaxy seen by at least 3 volunteers

Now live on Galaxy Zoo !




Active Learning + Leveling Up Humans Optimizing for serendipity

' | Gravity Spy ©

We are excited to bring to you Virgo glitches, a new workflow structure and a cool new tooll Check out this blog post for more information on Virgo and how the new workflow structure is designed and how it may effect you. Check out this blog post, for more information on our new webapp gravityspytools.

Help scientists at LIGO search for

gravitational waves, the elusive
ripples of spacetime.

Get started ¥

‘ You've unlc

Provide volunteers opportunities to “level up” - helps in
detecting new types of glitches for LIGO



A Haystack of Needles Optimizing for serendipity

Volunteers use discussion boards to create collections to
help identify new glitch classes

This post is going to be updated many times, first it's a clickable check list (sorry

that it's not completely alphabetical). If you know hashtags which are not on the
list, please make a comment. If you notice a hashtag what is on the list, and you

would like to modify it (because of incorrect spelling, redundancy, permutation of
names or for other reason) please feel free to do it in your notes, comments.
Thank you for participating in the efforts on making the hashtag system as useful
as possible. To be continued!

line morphology, new. example: Subject

Normalized energy

Frequency (Hz)

2. #aircompressor official class
3. #airplane same as andes

4, #also

“Paired Doves”

)

#andes same as airplane

6. #: el same as mushroom and Ifbtree (LF burst variation)
7. #anomaly

8. #antichirp

9, #amplifiedifo

Frequency (Hz)
Noﬁ‘»aln:ed e;wer;y

10. #:

s morphology example: Subject

11. #arcs morphology, old. scattered light w

12. #artefact

0.0
Time (s)




Solar and Space Science on Zooniverse ZOONIVERSE

Solar Stormwatch was one of the very first projects on the
Zooniverse platform!

Launched Dec 21, 2009 ZO@NIVERSE

ONLINE

HOME PROJECTS ABOUT EDUCATION
WHY SCIENTISTS NEED YOU
SO L n R MISSION BRIEFING

STORMWATCH

GALAXY ZGO Galaxy Zoo

Spot solar storms in the STEREO spacecraft's picture archive

The Zooniverse Community Live Projects
254,072 people just like you... GALAXY ZOO »
Name: Al SOLAR
e STORMWATCH
2:;”2::::; Forum moderator; organizer of various gALAXY zZO O, : :
Joined 2 : July 2007 - from the beginning iven REIENOERS
Alice’ Z : *The most interesting thing I've ever
done. It 0 th
you on
Alic
. - " I'd like to be featured here too! Zooniverse Activity
Select the image that you think features a solar storm
Total Volunteers: 2 72
Total Zoo 2 Classifications: 53,203,63
News Latest Blogs e
After 3 huge amount of work behind the scene, You'l notice the DB ok e e s Wtie Zooniverse Heatmap

we're proud to open wide the doors of the different today; we've given it 3 more modern



Solar and Space Science on Zooniverse ZOONIVERSE

Solar Stormwatch was one of the very first projects on the
Zooniverse platform!

Led to 7 papers... ...and a follow-on project from May 2018
to Nov 2020.

Solar Stormwatch (7)

Testing the current paradigm for space weather prediction with hellospheric Imagers,
Barnard+, 2017

Protect Our Planet From Solar Storms @ ABOUT  CLASSIFY TALK COLLECT RECENTS

Tracking CMEs using data from the Solar Stormwatch project,observing deflections and
other properties, Jones+, 2017

Valldation of a priorl CME arrlval predictions made using real-time hellospheric Imager
observations, Tucker-Hood+, 2015

Identify the most complex solar

Observational Tracking of the 2D Structure of Coronal Mass EJections Between the Sun Storms to help us protect planet
and 1 AU, Savanl+, 2015 Earth.
.
F
Differences between the CME fronts tracked by an expert, an automated algorithm, and ’
the Solar Stormwatch project, Barnard+, 2015 34

The Solar Stormwatch CME catalogue: Results from the first space weather cltizen
sclence project, Barnard+, 2014

The distribution of Interplanetary dust between 0.96 and 1.04 au as Inferred from Impacts
on the STEREQ spacecraft observed by the hellospheric Imagers, Davis+, 2012

EEEEEEA

ompare Solar Storms Draw the Storm Front

Protect Our Planet From Solar Storms (1)

The Visual Complexity of Coronal Mass Ejections Follows the Solar Cycle, Jones+, 2020

See https://zooniverse.org/publications



Solar and Space Science on Zooniverse ZOONIVERSE
Newly launched! Solar Jet Hunters with SDO data.

LaunChed Dec 7, 2021 ':;:A}?\ Solar Jet Hunter © ABOUT  CLASSIFY TALK COLLECT RECENTS LAB

‘ TASK TUTORIAL

SDO-AIA 2012-Dec-30 02:18:19

1150 L r a
Do you see a solar jet in the video clip? 5
o
Yes, there is at least one jet in this image g
Join the hunt for solar jets — 1100° sequence =
enigmatic bursts of energy from <
our own star — the Sun! ¥
s No, there are no jets in this image
E 1050° sequence.
NEED SOME HELP WITH THIS TASK?
1000
- o
e & é
100" -80* -60* -40* -20" 0"
Solar X (arcsec)
> >=® » ®00000000000000OVE
e Took only 2 days for 700 volunteers to e First workflow to identify if solar jets are

classify 4000 clips in data from 2011-2013 in a15 frame clip

e 1200 clips contained at least one solar jet
confirmed by at least two people

Led by Sophie Musset, Lindsay Glesener, Gregory Fleishman, Navdeep Panesar, et al.



Solar and Space Science on Zooniverse ZOONIVERSE
Newly launched! Solar Jet Hunters with SDO data.

Number of classifications per day

6500

SDO-AIA 2014-Jan-05 15:58:43

6000

5500
5000
4500
o | 4000 Harder workflow
20 R T 3500 turned on!
-1150"  -1100"  -1050"  -1000" 950" 900" S000
Solar X (arcsec) NEED SOME HELP WITH THIS TASK?
Hide previous marks 2500
» > » ®@000000000O0O0000 0 0= P - -
2000 nghly engaged “tail”
e Second work flow - provide location of jet base 1500 contributing >500
. . |
at start/end of jet and length/width at - classifications per day!
memum extent | Illll
| | | o I

e Ultimate goal: develop machine learning
algorithm to identify and locate solar jets.

Solar Y (arcsec)

8

Dec-07-2021
Dec-08-2021
Dec-11-2021

Dec-09-2021
Dec-10-2021
Dec-12-2021
Dec-13-2021
Dec-14-2021
Dec-15-2021



Volunteer Engagement ZOONIVERSE
Human Engagement critical to science outcomes

Public Galaxy Zoo 2
‘Engagement ‘ Galaxy Zoo 1
Snapshot ‘
Galaxy Zoo 4 ‘Planet Hunters

Serengeti
(0.45,0.21) ‘ Planet Four

Galaxy Zoo 3
seafloor Explorer@ ‘ Cell Slider |Contribution to Science
Bat Detective 0Old Weather , Ancient Lives
. ° . ° .
Cyclone Center M 2 Solar *Whale FM The Milky Way
00N £00 ¢4 s rmwatch Project

Cox et al 2015

BUT...

Bowyer et al 2015 HCOMP
When tasks are hard or machines are in the loop, need to
be mindful that people are complicated...



Volunteer Engagement

ZOONIVERSE

When tasks are hard or machines are in the loop, need to be
mindful that people are complicated...

Recall volunteer
incentive: contribute to
research

* Many will stay through
hard projects if you
keep them engaged.

* Make sure very clear
messaging to
volunteers if machines
are deployed at all!

100%
90%
80%
70%
60%
50%
40%
30%
20%

10%

0%

Contributing
| like to contribute Interest
to scientific | am fascinated
progress by the projects |
contribute to

Entertainment
| find completing
the tasks fun

Distraction
it keeps my mind
off thmgs
Other



Summary ZOONIVERSE

Zooniverse is ready to help close the analysis gap in
astrophysics, solar science and more!

| Machines with Humans “in the loop” I
Big Data From Human to Machine: new training
data, cross checks, new classes ’ -

: -
p— * Machines provide scalabili
: Machine P E ty
: Classifi * Humans provide unique
: peSHer cognitive capabilities
e From Machine to Human: unusual
Rowledes ’ events, unclassifiable objects, Most efficient system combines
: £ some routine data . .
discovery both human & machine classifiers




Advertisement ZOONIVERSE

ZOONIVERSE =

Zooniverse Announces NASA Partnership Leveraging World
Leading Scientific Expertise

Press Release From: Adler Planetarium
Posted: Wednesday, July 22, 2020

Chicago's Adler Planetarium, along with its Zooniverse team and the team from the University of Minnesota, and NASA are
pleased to announce a new partnership leveraging world-leading expertise across organizations to advance citizen science
capabilities and achievements. Zooniverse is the largest platform for people-powered research in the world. To date, more
than two million Zooniverse volunteers have come together to assist professional researchers in over 240 projects,
enabling research that would not be possible, or practical, otherwise. Volunteers don't need any specialized background,
training, or expertise to participate in any Zooniverse projects, and can contribute to real academic research, on their own
computers, at their own convenience.

If you have an idea for a NASA-funded citizen science project apply to the

Citizen Science Seed Funding Program:
https://science.nasa.gov/science-news/citizenscience/
nasa-funding-available-for-scientists




And thanks to all of our volunteers!!!

Thank you!

lucy@zooniverse.org
Y @lucyfortson
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