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RGB                                               CIE LAB  

RGB	is	computer	color	space.	
	
CIE	LAB	space,	for	perceptual	accurate,	is	the	best	interpola.on	space.			

RGB	color	space	 CIE	LAB	color	space	
	

Color	Spaces	



Hue, Saturation and Value 
the human color space 

It provides the ability to make subtle  
adjustments in the human color language. 
Hue,	Satura-on	and	Value	--	The	language	of	color	theory.	

HSV,	HSB	color	space	



Terms	–	Hue,	Satura-on,	Value	(luminance).	

Hue	
What	"color"	is	it?		Green,	blue,	red..	

Satura-on	
How	pure	is	it?			
How	much	gray	does	it	have	in	it?	

high	satura-on	 low	satura-on	

Value	
Is	it	light	or	dark?	



Color	Theory	101	



Color	is	complicated	because		
adjacent	colors	significantly		
impact	our	percep-on.	

	

Advise:	
Keep	your	color	paleYes	simple…	
or	steal	them	from	a	pro.	



It	is	about	 ,	not	color.	
	

-	contrast	type	

-	contrast	level	

-	contrast	organiza-on	
	



Contrast	Distribu-ons	
					Contrast	distribu-ons	within	the	colormap	have	a	significant	effect	on	the	features	revealed..	

noise	data	-	Abram	



color	contrast	types	
	

1.	hue	
2.	value	
3.	satura-on	
4.	complimentary	
5.	cool	warm	
6.	propor-on	
7.	simultaneity	
	

and….unifying	contrast		
	 	analogous	color	



Types	of	Color	Contrast	

cool	/	warm	colors	 complimentary	colors	 analogous	color	



WARM	

COOL	

all	in	full	satura-on	



cool	warm	contrast	
convergent	map	



Satura-on	and	Value	are	intertwined.	

change	in	satura-on	level	ONLY.	change	in	satura-on	and	value.	

Yellow	is	tricky	because	the	satura-on	
is	so	strongly	and	influenced	by	value	changes.	



subtle	varia-ons	in	hue	and	contrast	
perceptually	but	not	numerically	linear	



warm	colors,	increasing	in	satura-on	and	value	



Analogous	Color	
close	on	the	color	wheel	

Weaving	the	satura-on	levels		
to	increase	contrast	while	controlling	cacophony.	

Combining	harmony	and	contrast	
Weaving	contrast	

Calm,	subtle,	mul.ple-variable	contrast	



Propor-on		
Balancing	the	natural	intensity	of	color	
Think	of	color	as	sound.		You	are	balancing	the	volume.	

Balancing	the	propor-on	based	on	inherent	color	
proper-es	of	the	hue	in	that	specific	range	

Equalizing	the	"volume"	of	the	color	



value	
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e	

All	of	these	characteris-cs	
occur	within	hues	as	well.		



Analogous	color	paleYe	

variables	of	equal	importance	



volume	rendering	-	cool	analogous	color	paleYe	
	
use	a	warm	paleYe	for	the	streamlines		



increased	
satura-on	
and	hue	ranges	

isola-ng	features	via	cool	warm	contrast	



1.	value	contrast						2.	complimentary	and	cool/warm	contrast					3.	analogous	color							

1	

2	

3	

Van	Eyck		The	Andolfini	Wedding	Portrait	



complimentary	colors	
cool	warm	contrast	

analogous	color	



color	paleYe	on	SciVisColor.org	



analogous	paleYe	
calm	paleYe	
linger	a	while	



Simultaneity	of	Color	



Decor	choice	#1?	



Or	an	environment	for	thinking	?	

Clarity	without	cacophony,	that's	the	goal.	



	
It	is	a	maYer	of	degree,	
degree	of	contrast,	
degree	of	intensity.	

High	intensity	lowers	the		
poten-al	range	of	contrast.	
It	is	the	budget	issue.		

Low	intensity	provides		
wide	range	of	contrast.	



analogous	
color	

satura-on	
and	
value	

complimentary	
color	

Employing	mul-ple	types	of	contrast		



the	power		
of	neutrals	

a	liYle	color	goes	
a	long	way	

Neutrals	



neutral	gray	

	

cool	gray	

	

warm	gray	

	

dark	warm	gray	

	

medium	cool	blue	gray	

	

ochre	

	

warm	taupe	

	

light	cool	gray	taupe	

	

dark	cool	green	gray	
	
	
medium	warm	gray	

Grays	frame	the	focus	colors.	



Contrast		
where	you	need	it.	

	
	
	

Minimize		
color	volume.	

Using	neutral	colors	to	maximize	contrast	and	focus	aYen-on	



cool	warm	and	muted	cool	warm	

red	is	important,	gray	is	not….	



Colormap	tes-ng	

All	recommenda-ons	are	based		
on	user	tes-ng	and	or		
basic	color	theory	principles.	



Tes-ng	for	resolving	power.	



Follow	contrast	hierarchy:	
	1.	value	/	luminance	
	2.	cool	/	warm	
	3.	everything	else	

The	Rules:	

Cogni5vely	you	have	a	contrast	budget.	
Use	only	what	you	need	and	you	will	not	go	hungry.	
Neutral	colors	are	your	friend.	

Two	types	of	contrast	are	stronger	than	one.	

Your	background	choice	is	as	important	as	your	colormap.		


