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Color theory - creating clarity without cacophony.

Feature resolution
Attention direction
Ease of exploration

Clear communication

Affective visualizations




Types of
color contrast

CONTRAST

. hue
. value

. saturation

. complimentary

. cool warm
. proportion
.~ multane




Hue, Saturation and Value
the human color space

HSV / HSB color space

Hue, Saturation and Value --
The language of color theory.
The human context for color.
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. hue
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. complimentary
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multane

cool

Antarctic elevation, Stephen Price, John Patchett, LANL

hue value saturation complimentary cool warm proportion multane




Color CONTRAST Theory

It Is about contrast, not

HOWEVER, You have a contrast budget
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Color contrast provides the content




Colors Interact




It IS not the hues themselves but the relationships.



Color Theory Strategies




Simultanelty In
discrete palettes




Contrast
providing clarity
without cacophony.

Creating an environment for contemplation



Neutral hues

a little color goes Grays frame the focal hues.
a long way




Focus Attention

Principles:

1. Value Contrast is the most
powerful type of contrast.

2. Less Is more.
Use neutrals for
contextual iInformation.

Place the contrast where you need it,
using only as much as you need.



Contrast Allocation




Contrast in the Focal Areas

ColorMoves:
Interactive allocation of contrast

https://sciviscolor.org/ColorMoves



https://sciviscolor.org/ColorMoves/

Hierarchy of Attention

1. Saturation levels direct attention

2. Hue contrast

1. focal area  -’

2. relevant  >

3. contextual ———— 0 —— ™ ———m8mM M ™™

contextual information focal area secondary importance

To come: Addressing colorblindness




Assoclative Color

Assoclative Color /
Semantic Color

Three data categories:

1. Optimal location for
algae growth

2. Algae will not grow

3. Open ocean




Affective Color

Affect iImpacts engagement and memory

Most read publication

IEEE VIS — 2018, VISAP




Types of color contrast

1. hue
2. value

3. saturation

4. complimentary

5. cool warm
6. proportion
/. mu

Artists closely the location,

The Arnolfini Wedding Portrait 1. Value proportion, distribution of hues

Van Eyck, 1491 2. Complimentary, Cool a!’\d types Of contrast to
Warm direct attention

3. Analogous and convey content.
4. Assoclative / Semantic




Multiple types of contrast allocated for clarity @

Saturation and value

Analogous
color

Complimentary color



Value Contrast

1. Value contrast is the strongest
type of contrast and the
most intuitive for scalar data.

2. Less Is More.

Align the contrast with the
goals of the visualization,
using only as much
contrast as you need.



Recommended Starting Points




Colormap Selection

One-size does not fit all.

Software needs to

offer more than defaults.



Tracking data over time




Cool - Warm Contrast

Use cool warm and value contrast
to select background hues, neutrals are best.




Hue Contrast

1. Primary hues provide the strongest contrast.

2. Hues have inherent hierarchy. 3-D| m en S | O n al V| S

contextual color

Focal point:
- Warm hue range
- High saturation

- Use of semantic color
vellow 15




3D Data, single variable

Many choices:

volume,
slices, isosurfaces
streamlines

opaque, transparent
glyphs or points

Start with
THE GOAL.

Experimenting with the opacity distribution is key.



Volume Rendering

Some colormaps work
well for specific uses.

H3D, Daughton, LANL

This colormap works well for many volume renderings
because of the combination of multiple light hues and
the intuitive continuous scale.




From the scientist...

Same data...
Employing volume rendering,
opacity and color theory!

Galen Gisler, LANL




Beautiful?

There is a reason
why we identify
certain images,
environments, etc.,
as beautiful.

It has to do with

balance and harmony.

It engages and
makes you want
to linger.

Contrast Types: cool -warm,; saturation










2D representation of sampled
Gulf of Mexico biogeochemistry data



SciVisColor.org












Exporting from ColorMoves
Applying to data




Moving forward

Goals:

Easy to use solutions.

Color flexibility incorporated into the visualization program.

Provide guidance.

Easy saving and storing of past colormaps and sets.

Automating the color selection:
many approaches, not much research.

specifically




Color i1s powerful but complex.
It Is all about relationships.

How do you provide the ability to quickly and easily apply appropriate
color maps and palettes internally with in the visualization tool?

How do we help guide selection?

How do we provide enough but not too much flexibility?




Provide Context and Wonder

AGU funded work with Michael Smith, poet.

Francesca Samsel
fsamsel@tacc.utexas.edu

SciVisColor.org


mailto:fsamsel@tacc.utexas.edu
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