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CITIZEN	SCIENCE:	Introduc5on	

Dr	Jessica	Wardlaw	

‘3D	genera*on	and	mul*-sensor	data	fusion	
and	its	subsequent	3D	visualisa*on	for	

planetary	science	applica*ons.’		
UCL	Mullard	Space	Science	Laboratory,		

7th-9th	June	2016.	
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Introduc*on	to	Ci*zen	Science.	

•  What	do	we	mean	by	‘Ci*zen	Science’?	
•  Its	current	incarna*on:	Examples	of	projects	
from	astronomy	and	planetary	science	

•  Human	aspects	of	Ci*zen	Science	projects	
•  What	iMars	aims	to	achieve	with	Ci*zen	
Science	
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300	years	of	Ci*zen	Science	

“Scien*fic	work	undertaken	by	members	
of	the	general	public,	oXen	in	

collabora*on	with	or	under	the	
direc*on	of	professional	scien*sts	and	

scien*fic	ins*tu*ons”	(OED,	2014)	

“Public	par*cipa*on	in	scien*fic	
research.”	(Hand,	2010)	
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300	years	of	Ci*zen	Science	
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1850s	…	Charles	Darwin	

To J. D. Hooker

Down Bromley Kent

12 April [1857]



My dear Hooker



Your letter has pleased me 
much, for I never can get it out 
of my head, that I take unfair 
advantage of your kindness, as 
I receive all & give nothing. 

What a splendid discussion 
you could write on whole 
subject of variation! The cases 
discussed in your last note are 
valuable to me, (though odious 
& damnable) as showing how 
profoundly ignorant we are on 
causes of variation. 
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Audobon	Society:	Bird	Coun*ng	
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Astronomy	and	Planetary	Science	

•  Moonwatch	
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Opera*on	Moonwatch:	Terre	Haute,	IA,	USA.	

Moonwatch	teams	would	“look	up	by	looking	down”	using	a	bench	mounted	telescope	that	looked	at	a	reflec*ve	
plate	aimed	skyward.	With	observers	arranged	in	a	row	aimed	at	a	picket	line,	they	would	call	out	when	the	target	
satellite	crossed	the	local	meridian.	This	would	in	turn	be	documented	by	an	onsite	recorder	for	transmission.	

(Ref:	Keep	Watching	the	Skies!	Author	Patrick	McCray)	
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Fast	forward	50	years…	

 ~70,000 classifications 
an hour within 24 hours; 

> 50 million 
classifications in year 

one, contributed by 

> 150,000 people.


~900,000 
galaxies 
imaged by 
the Sloan 
Digital Sky 
Survey. 	
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PENGUINS!!!	

hlps://www.penguinwatch.org/#/	
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Levels	of	Par*cipa*on:	Haklay	(2013)	

• Collabora*ve	science	–	problem	
defini*on,	data	collec*on	and	analysis	

‘Extreme/	Up-
Science’	

• Par*cipa*on	in	problem	defini*on		
and	data	collec*on		

‘Par*cipatory	
science’	

• Ci*zens	as	basic	interpreters		‘Distributed	
intelligence’	

• Ci*zens	as	sensors		‘Crowdsourcing’	
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Scien*fic	Results	

http://www.scientificamerican.com/article/
computers-would-never-have-found-alien-
superstructure-star-it-required-citizen-science/
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Scien*fic	Results	

Icarus	271		
(2016)	30-48	
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Ci*zen	Science	in	Astronomy	

Observa*ons	
• Ac*ve	e.g.	discovery	&	characterisa*on	
of	asteroids	and	comets,	long-term	
planetary	monitoring,	Solar	System	
Impacts,	Transi*ng	and	Microlensing	
Exoplanets,	Variable	Star	Monitoring.	

• Passive	e.g.	The	Orbit	of	Comet	Holmes:	
Flickr	photos.	

Visual	Classifica*on	
•  Stardust@home,	Galaxy	Zoo	etc	
• MoonZoo,	Moon	Watch.	
•  Planet	Hunters,	Supernova	Zoo	etc.	
•  Classifica*on	analysis	e.g.	Space	
Warps	

Data	modeling		
•  Milky	Way	Project,	Galaxy	
Zoo:	Mergers,	Space	
Warps,	FoldIt	etc.	

Ci*zen-led	enquiry	
•  e.g.	Solar	Storm	Watch.	

Ci*zen	Science	in	Astronomy	
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iMars:	Unknowns	(both	known	and	unknown)	
•  The	surface	of	Mars	is	in	flux;	
– BUT	we	don’t	the	extent	of	the	changes:	what	
(features),	how	(many),	where,	when	etc	etc…	

•  No	ground	truth	and	resource	intensive:	for	
humans	&	computers	
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Work	design	for	a	repe**ous	task	
CROWD	 COMPUTER	

PR
O
S	

Flexible.	
Learn	experien*ally.	
‘Wisdom	of	the	crowd’	(Consensus).	
Improvise	in	ingenious	ways.	
Millions	of	years	of	evolu*on.	

Controllable.	
Accountable.	
Consistent.	
Calibrated.	
Evolve	quickly.	

CO
N
S	

Tiredness.	
Ethical	considera*ons.	
Performance	affected	in	ways	we	may	
never	fully	understand	(e.g.	task	design).	
Biased	(demographics,	imagery,	features)	
Malicious.	
Genuine	Errors.	
Inconsistent.	

Takes	*me	–	to	program	and	
process.	Already	tried	and	failed	on	
Mars:	River	networks	(Stepinski	&	
Collier,	2004);	Craters	(Bue	&	
Stepinski,	2007);	Sand	dunes	
(Bandeiraet	et	al.	2009)	
Only	does	what	you	ask	it	to.	
Expensive.	

We	can’t	do	this	alone.	
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What	are	the	main	issues	for	crowd	work?	

Alract	

Op*mise	Retain	

Designing	to	
encourage	op*mal	

performance	

Design	elements	&	
features’	impact	
on	mo*va*on	
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The	iMars	Challenge:	Crowd	Control	

Our	conceptual	“onion”	model	of	
the	design	problem.	

Credit:	Rob	Houghton		
and	James	Sprinks	
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Feature	detectability	at	different	resolu*ons	of	Mars	dynamic	features	

Thanks	to	James	Sprinks	
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Change	blindness	
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ECSA	10	Principles	
1.	Ci*zen	science	projects	ac*vely	involve	ci*zens	in	scien*fic	endeavour	that	generates	new	
knowledge	or	understanding.	

2.	Ci*zen	science	projects	have	a	genuine	science	outcome.	

3.	Both	the	professional	scien5sts	and	the	ci5zen	scien5sts	benefit	from	taking	part.	
4.	Ci*zen	scien*sts	may,	if	they	wish,	par*cipate	in	mul*ple	stages	of	the	scien*fic	process.	
5.	Ci*zen	scien*sts	receive	feedback	from	the	project.	
6.	Ci*zen	science	is	considered	a	research	approach	like	any	other,	with	limita*ons	and	biases	that	
should	be	considered	and	controlled	for.	
7.	Ci*zen	science	project	data	and	meta-data	are	made	publicly	available	and	where	possible,	results	
are	published	in	an	open	access	format.	
8.	Ci*zen	scien*sts	are	acknowledged	in	project	results	and	publica*ons.	

9.	Ci*zen	science	programmes	are	evaluated	for	their	scien5fic	output,	data	quality,	
par*cipant	experience	and	wider	societal	or	policy	impact.	
10.	The	leaders	of	ci*zen	science	projects	take	into	considera*on	legal	and	ethical	issues	surrounding	
copyright,	intellectual	property,	data	sharing	agreements,	confiden*ality,	alribu*on,	and	the	
environmental	impact	of	any	ac*vi*es.	
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Calibra*on/Valida*on	with	expert	data	

Swanson,	A.	et	al.	Snapshot	
SerengeI,	high-frequency	
annotated	camera	trap	images	of	
40	mammalian	species	in	an	African	
savanna.	Sci.	Data	2:150026	doi:	
10.1038/sdata.2015.26	(2015).	
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Aim	1:	You	will	help	us	keep	the	crowd	in	check	

Icarus	234		
(2014)	109-131	
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Aim	2:	Training	a	change	detec*on	algorithm	
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Donald	Rumsfeld	

“Reports	that	say	that	something	hasn’t	happened	are	
always	interes*ng	to	me,	because	as	we	know,	there	
are	known	knowns;	there	are	things	we	know	we	
know.	We	also	know	there	are	known	unknowns;	that	
is	to	say	we	know	there	are	some	things	we	do	not	
know.	But	there	are	also	unknown	unknowns	-	the	
ones	we	don't	know	we	don't	know.	And	if	one	looks	
throughout	the	history	of	our	country	and	other	free	
countries,	it	is	the	laler	category	that	tend	to	be	the	
difficult	ones.”	
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Unknown	or	known,	help	us	find	our	unknowns!	
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Schedule	

•  Next:	Panos	will	introduce	you	to	the	
automated	co-registra*on	and	
orthorec*fica*on	algorithm	which	provides	
the	input	data	for	your	training.	

•  Then:	Introduc*on	to	your	mission	-	Register	
on	www.zooniverse.org	and	sign	consent.	

LUNCH	
•  	THE	FUN	BEGINS	
hlps://www.zooniverse.org/projects/imarsnozngham/mars-in-mo*on-rpif-3d-workshop	

hlps://nozngham.onlinesurveys.ac.uk/mars-in-mo*on-rpif-3d-workshop	


