2. Color Theory Principals
that assist in creating effective of visualizations

Color Contrast Theory overview,

applied visualization examples and
recommended color schemes and sets for specific uses

Francesca Samsel, UT




Color Spaces

CIE LAB
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RGB color space CIE LAB color space

RGB is computer color space.

CIE LAB space, for perceptual accurate, is the best interpolation space.




Hue, Saturation and Value
the human color space

HSV, HSB color space

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




Terms - Hue, Saturation, Value (luminance).

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

Value
Is it light or dark?

Saturation
How pure is it?
How much gray does it have in it?




Color Theory 101




Color is complicated because
adjacent colors significantly
impact our perception.

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

Josef Albers

Interaction of Color
50th Anniversary Edition




It is about contrast,/not

- contrast type

- contrast level

- contrast organization







color contrast types

. hue

. value

. saturation

. complimentary

. cool warm and....unifying contrast
. proportion analogous color

. simultaneity




Types of Color Contrast

cool / warm colors complimentary colors analogous color




all in full saturation
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cool warm contrast
convergent map




Saturation and Value are intertwined.

change in saturation and value. change in saturation level ONLY.

Yellow is tricky because the saturation
is so strongly and influenced by value changes.




Hue and Value Change

subtle variations in hue and contrast

perceptually but not numerically linear




Color Rule

Analogous
Monochromatic
Triad
Complementary
Compound
Shades
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warm colors, increasing in saturation and value




Calm, subtle, multiple-variable contrast

Weaving contrast
Combining harmony and contrast

Analogous Color
close on the color wheel

Weaving the saturation levels
to increase contrast while controlling cacophony.




Proportion
Balancing the natural intensity of color
Think of color as sound. You are balancing the volume.

Equalizing the "volume" of the color
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Balancing the proportion based on inherent color
properties of the hue in that specific range




All of these characteristics
occur within hues as well.




Analogous color palette

H3D density

density and ?
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volume rendering - cool analogous color palette

use a warm palette for the streamlines




increased
saturation

and hue ranges




Van Eyck The Andolfini Wedding Portrait

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




complimentary colors analogous color
cool warm contrast




Jan van Eyck Anolfini Wedding Portrait Arctic lidar data, C. Wilson
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Colormaps: A. VanEyck Brown, B. 1028gr2, c. yel15 953827 74542 8764 4f7e43
\

color palette on SciVisColor.org




analogous palette
calm palette

linger a while
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Federal Research Projects

() A ARCTICLCC

O ABWM

O A BOEM

O AEPA

O A NAsA

O ©® NOAA

O ©NPS

O @ NSF

O @ USFWs

O © UsGS
‘State and Other Projects

O @ ADFG

O W ADNR

O mBP

O mcP
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Land

[ Arctic Vegetation ©
[] Glaciers &

[] Permafrost @

[] Terrestrial Biomes ©
[0 Tree Line ©

Decor choice #17?




Or an environment for thinking ?

Clarity without cacophony, that's the goal.




It is @ matter of degree,
degree of contrast,
degree of intensity.

Low intensity provides
wide range of contrast.

High intensity lowers the
potential range of contrast.
It is the budget issue.




¥ saturation
value

# and

Employing multiple types of contrast
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color




NEHEIS

the power
of neutrals

a little color goes
a long way
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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




Using neutral colors to maximize contrast and focus attention

Contrast
where you need it.

Minimize
color volume.

The second most important is the position of line within the light blue, light red and light yellow squares




red is important, gray is not....
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cool warm and muted cool warm




Colormap testing
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All recommendations are based
on user testing and or
basic color theory principles.
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Testing for resolving power.




The Rules:

Cognitively 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.

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

Your background choice is as important as your colormap.



