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Summary

- What should drive color scale selection
- Perceptual color scales: examples
- Auxiliary tools and methods

- Conclusions
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Introduction

- Users are not aware of all the implications

- Not enough to provided them with a library of
color scales
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Introduction

(e.g. spectrum color scale)
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Desired Properties

- Rows and Columns Principle

- Diagonal Principle
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Color Scales

-Hue — Brightness

-Heated-object redundant scales

-Multivariate
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Color Scales — Single Variable

b ™ b ™

-

Greyscale Saturation

Spectrum Limited Spectrum
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Color Scales — Single Variable

- Overcome visual deficiencies

- Multiple parameters reinforce each other

Hue — Brightness color scale Heated-object color scale
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Color Scales — Multivariate

Landsat “false color” image of South Carolina
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What Should Drive Color Scale Selection

- Goals and tasks
- Cultural connotations

- Type of Visualization

taking into account the properties of the Human perceptual system
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What Should Drive color Scale Selection

- Ordinal Data

- No equal distance

- Representation should allow discrimination
- Interval Data

- Equal distance Vs Equal perception
- Ratio Data

- Increase/decrease about a zero/threshold
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What Should Drive Color Scale Selection

freq.

High
spatial
freq.

IVO7

spatial

5+ 0.05"sin{0.6%% ™ 2)
- T — -
& & & £

4]
=
Y
)

2
%

.52

0.5 + 0.05*sin{10*x ™
o
&

=
&

=
]

o0

05

10 .

ol B

2o =

25 -

30 =

il
Hl

color scale

.55

.54
0.53
052
0.51
0.50
.49
48
047 |
45
45

0.85
0.5
0.53
082
51
0.50
49
0,48
047 |
0,48

Low spatial Frequency

There is More to Color Scales than Meets the Eye

High spatial frequency
color scale
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ycles
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What Should Drive Color Scale Selection
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What Should Drive Color Scale Selection

e.g.

- Tasks involving size judgment — warm colors appear larger

- Segmentation tasks — more steps can be effectively descriminated
for low spatial-frequency data than for high
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What Should Drive Color Scale Selection
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What Should Drive Color Scale Selection

Visualization Type

-2D Vs 3D

- Shading vs brightness varying color scale
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Perceptual Color Scales

represented
using perceptual
color scales

Bo0 |

B0

The structure of
the data is better
perceived
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Example of Tools and Methods: PRAVDAColor
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Representation Task

Isomorphic

Segmentation

Highlighting

Luminance: uniform

= Even number of

Larger range for

(true Hue: opponent or complementary pairs segments highlighted features
zero) Saturation: monotonically increasing from gray | - Many segments OK
High | Luminance: monotonically increasing - Even number of Smaller range for
Hue: opponent or complementary pairs segments highlighted features
Saturation: monotonically increasing from gray | - Fewer segments
Interval Low Luminance. uniform Larger range for
Hue: opponent pairs - Many segments OK | highlighted features
Saturation. monotonically increasing from gray
High Luminance: monotonically increasing Smaller range for
Hue: uniform or small hue variation - Fewer segments highlighted features

Saturation: mmotoni::allz de:creasigg
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Conclusions

- Guidelines proved to be wuseful in building
perceptually corrected representations

- Often ignored in Visualization
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Thank you!
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Example of Tools and Methods: PRAVDAColor
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Learning Through Experimentation

- Quick procedure to
identify color scales with
monotonically increasing
luminance

- Doesn’t require display
calibration; nor lengthy
psychological procedures

LAE Grayscale

HSY Grayscale

[00-24]

Heated Bady ‘ Tsaluminant Rainbiow Rainbiow
|

HSY Saturation (increasing) [HSY Saturation (decreasing) | LAB Isoluminant Saturation

T |

[00-99]

- [75-99]
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Tools and Methods

Standard W W B fE e e R g K m Normalized
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Learning Through Experimentation

shade of gray; white with
a color.

- Match luminance
between 2 regions.

Double-face Image

- Create color scales
with any pre-determined
pattern of luminance
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