
VISUALISATION	D’INFORMATION	
Percep&on,	cogni&on	et	design	



Why	visualize?	
h9

ps
:/
/e
n.
w
ik
ip
ed

ia
.o
rg
/w

ik
i/A

ns
co
m
be

%
27
s_
qu

ar
te
t	



Why	visualize?	



Why	visualize?	



Traitement	de	l’informa&on	



Traitement	de	l’informa&on	



Système	de	visualisa&on	d’info	-	
contraintes	

•  Computa&onnelle	
– Fluidité	
– Complexité	algorithmique	

•  Percep&on	et	cogni&on	(humain)	
– Mémoire	et	a9en&on	limitée	

•  Disposi&f	physique	(écran)	
–  Informa&on	density	(TuVe)	



Visualisa&on	d’informa&on	

•  Percep&on,	cogni&on	
•  Design	-	Règles	et	bonnes	pra&ques	
– Variables	visuelles	
–  Interac&ons	



PERCEPTION	



Percep&on	et	cogni&on	

•  Percep&on	
– Physiology	
– Pre-a9en&ve	processing	

•  Cogni&on	(humain)	
– Gestalt	principles	
– Mémoire	et	a9en&on	limitée	



Percep&on	–	Illusion	d’op&que	

•  Physiology	
– Virtual	objects	
– Visual	distorsion	
– Shape	distorsion	



Percep&on	–	Virtual	objects	

In	or	Out?	



Percep&on	–	Virtual	objects	

Do	the	lines	actually	exist?	



Percep&on	–	Virtual	objects	

Do	the	white	arrows	exist?	



Percep&on	–	Virtual	objects	

Is	the	square	really	there?	



Percep&on	–	Visual	Distorsion	



Percep&on	–	Impression	ré&nienne	



Percep&on	–	Visual	Distorsion	

Grey	Diagonals	



Percep&on	–	Visual	Distorsion	

Which	line	con&nues	the	straw?	



Percep&on	–	Shape	Distorsion	

Are	these	lines	parallel?	



Percep&on	–	Shape	Distorsion	

Slow	rota&on	



Percep&on	–	Color	contrast	

How	many	colors?	



Percep&on	–	Color	contrast	

Uniform	grey?	



Percep&on	–	Color	contrast	

Same	color	square	



Percep&on	–	Color	contrast	

Colours	eventually	disappears	



Percep&on	–	Color	contrast	

Orange	heart	



Percep&on	–	Color	contrast	

Color	or	black	&	white?	



Percep&on	–	Size	Distorsion	

Which	line	is	longer?	



Percep&on	–	Size	Distorsion	

Same	length	(red	lines)?	



Percep&on	–	Size	Distorsion	

Same	size?	



PRE-ATTENTIVE	PROCESSING	



Percep&on	–	Pre-a9en&ve	processing	

•  <	200	-	250ms	qualifies	as	pre-a9en&ve	
– eye	movements	take	at	least	200ms	

•  can	be	done	very	quickly	
•  low-level	processing	in	parallel	



Percep&on	–	Pre-a9en&ve	processing	



Percep&on	–	Pre-a9en&ve	processing	

•  Healey	video	



Percep&on	–	Pre-a9en&ve	processing	

•  Target	
–  has	a	unique	feature	



Percep&on	–	Pre-a9en&ve	processing	

•  Target	
–  does	not	have	a	unique	
feature	



Percep&on	–	Pre-a9en&ve	processing	

SUBJECT	PUNCHED	QUICKLY	OXIDIZED		TCEJBUS	DEHCNUP	YLKCIUQ	DEZIDIXO	
CERTAIN	QUICKLY	PUNCHED	METHODS	NIATREC	YLKCIUQ	DEHCNUP	SDOHTEM	
SCIENCE	ENGLISH		RECORDS	COLUMNS		ECNEICS	HSILGNE		SDROCER		SNMULOC	
GOVERNS	PRECISE	EXAMPLE	MERCURY	SNREVOG	ESICERP	ELPMAXE	YRUCREM	
CERTAIN	QUICKLY	PUNCHED	METHODS	NIATREC	YLKCIUQ	DEHCNUP	SDOHTEM	
GOVERNS	PRECISE	EXAMPLE	MERCURY	SNREVOG	ESICERP	ELPMAXE	YRUCREM	
SCIENCE	ENGLISH		RECORDS	COLUMNS		ECNEICS	HSILGNE		SDROCER		SNMULOC	
SUBJECT	PUNCHED	QUICKLY	OXIDIZED		TCEJBUS	DEHCNUP	YLKCIUQ	DEZIDIXO	
CERTAIN	QUICKLY	PUNCHED	METHODS	NIATREC	YLKCIUQ	DEHCNUP	SDOHTEM	
SCIENCE	ENGLISH		RECORDS	COLUMNS		ECNEICS	HSILGNE		SDROCER		SNMULOC	

Text	not	pre-a9en&ve	



GESTALT,	MÉMOIRE	ET	ATTENTION	



Percep&on	et	cogni&on	

•  Percep&on	
– Physiology	
– Pre-a9en&ve	processing	

•  Cogni&on	(humain)	
– Mémoire	et	a9en&on	limitée	

– Gestalt	principles	



Cogni&on	-	Change	blindness	

•  Daniel	Simons	and	Daniel	Levin	(1997)	

– Movie	percep&on	test	

– Change	in	sta&c	image	



Cogni&on	-	Change	blindness	

•  Daniel	Simons	and	Daniel	Levin	(1997)	

– Movie	percep&on	test	

– Change	in	sta&c	image	



Cogni&on	–	Gestalt	principles	

•  Why	do	pa9erns	emerge?	
– Under	what	circumstances?	
–  Idea:	forms	or	pa9erns	transcend	the	s&muli	used	
to	create	them	

– «	Le	tout	est	plus	que	la	somme	des	par&es	»	



Cogni&on	–	Gestalt	principles	

•  Proximity	



Cogni&on	–	Gestalt	principles	

•  Similarity	



Cogni&on	–	Gestalt	principles	

•  Law	of	common	fate	



Cogni&on	–	Gestalt	principles	

•  Con&nuity	



Cogni&on	–	Gestalt	principles	

•  Con&nuity	



Cogni&on	–	Gestalt	principles	

•  Emergence	



Cogni&on	–	Gestalt	principles	

•  Reifica&on	



Cogni&on	–	Gestalt	principles	

•  Closure	



Cogni&on	–	Gestalt	principles	



SÉMIOTIQUE:	GRAMMAIRE	DE	LA	
CARTOGRAPHIE	



«	Grammaire	visuelle	»	

•  Principes	sémio&ques	
–  Jacques	Ber&n	(géographe)	

•  Théorie	de	la	communica&on	
– Distance	opéra&onnelle	(percep&on	/	physiologie)	
– Distance	ar&culatoire	(accessibilité)	
– Distance	séman&que	(interpréta&on,	références	
culturelles)	



«	Grammaire	visuelle	»	

•  Principes	sémio&ques	
–  Jacques	Ber&n	(géographe)	

•  Cartastrophe	
– Apprendre	des	mauvais	exemples	



«	Grammaire	visuelle	»	

•  Principes	sémio&ques	
–  Florence	Nigh&ngale	
(1854)	



«	Grammaire	visuelle	»	

•  Cartastrophe	
– Death	Penalty	Execu&ons	



«	Grammaire	visuelle	»	

•  Cartastrophe	
– American	English	Dialect	



«	Grammaire	visuelle	»	

•  Principes	sémio&ques	
– Apprendre	des	bons	exemples:	Minard	(1869)	



UNE	SCIENCE	DE	LA	
VISUALISATION	?	



Visualiza&on	Design	

•  Règles	et	bonnes	pra&que	
– Variables	visuelles	
– Données	et	tâches	
– Dashboard	



Visualiza&on	Design	

•  "Posi&on	is	everything,	color	is	difficult."		

Moritz	Stefaner	



Visualiza&on	Design	

MacKinley	1986	



Visualiza&on	Design	

•  Color	is	difficult	
– Rainbow	colormap	



Visualiza&on	Design	



Visualiza&on	Design	



Visualiza&on	Design	

•  Choix	des	couleurs	
– ColorBrewer	



Visualiza&on	Design	

•  Shneiderman	mantra	

Overview	First,	
	
Zoom	and	Filter,		
	
Details	on	Demand	



Shneiderman	taxonomy	



Shneiderman	taxonomy	

Overview	First,	
	
Zoom	and	Filter,		
	
Details	on	Demand	



Visualiza&on	Design	

•  Ed	Chi	Data	State	
Reference	Model	



Visualiza&on	Design	
Interac&on	Principles	

•  Overview	
•  Reconfigure:	show	me	a	different	

arrangement	
•  Encode:	show	me	a	different	

representa&on	
•  Filter	

–  show	me	something	
condi&onally	

–  Context-maintained	Filter	
–  Reduc&on	Filter	

•  Dynamic	Queries	
•  Brushing	
•  Click-n-Drag	

•  Explore:	show	me	something	else	
–  Connect:	show	me	related	items	
–  Abstract/Elaborate:	show	me	

more	or	less	detail	
–  Details-on-demand	

•  Naviga&on	
–  Naviga&on	Box	
–  Spa&al	Naviga&on	

•  Select:	mark	something	as	interes&ng	
–  Single	Direct	Selec&on	
–  Mul&ple	Direct	Selec&on	
–  Bounding	Box	
–  Single	Direct	Selec&on+Keyboard	
–  Bounding	Box+Keyboard	



Visualiza&on	Design	

•  Règles	et	bonnes	pra&que	
– Dashboard	



Visualiza&on	Design	



Visual	Dashboard	-	Le	jeu	
des	13	erreurs	

–  Exceeding	the	boundaries	of	a	
single	screen	

–  Choosing	inappropriate	
display	media	

–  Using	poorly	designed	display	
media	

–  Supplying	inadequate	context	
for	the	data	

–  Displaying	excessive	detail	or	
precision	

–  Highligh&ng	important	data	
ineffec&vely	or	not	at	all	

–  Introducing	meaningless	
variety	

–  Choosing	a	deficient	measure	
–  Encoding	quan&ta&ve	data	

inaccurately	
–  Misusing	or	overusing	color	

–  Arranging	the	data	poorly	
–  Designing	an	una9rac&ve	

visual	display	
–  Clu9ering	the	display	with	

useless	decora&on	

Stephen	Few	(2006)	
Informa&on	Dashboard	Design,	
O’Reilly	



Visual	Design	Model	



Visual	Design	
Model	



Visual	Design	Model	
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