Color

Not as hard as it seems.

February 26, 2013 — Michael Porath (@poezn)
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Addendum to Last Week

Integral vs separable

integral

separable



All Colors Are Equal
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Our eyes

<— Increasing Frequency (V)
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By Sakurambo (Own work) [CC-BY-SA-3.0 (http://creativecommons.org/licenses/by-sa/3.0) via Wikimedia Commons
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From Light to Color

Interpretations and Interpolations
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3 Types of Cones

500 550 600
Wavelength (nm)
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Perceptual Color Space

Lightness
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Opponent Color

Contrast is essential




Opponent Color

Watch out — Color Blindness
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Van Gogh for Colorblind People

T TERATE
¢.

- B éﬂy\.ﬁ..mu.“z. ’ 4
) .ﬂ.. -; ‘v.h. ;

Wi

— ./ﬂ
-\ Ly
ARARRRY - 7

....w.... i \

! ’.'dra...f WY
’ — : ;
ARV
/ \
Y / / \\ /

At ™

http://asada0.tumblr.com/post/11517603099/the-day-i-saw-van-goghs-genius-in-a-new-light
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Van Gogh for Colorblind People



http://asada0.tumblr.com/post/11517603099/the-day-i-saw-van-goghs-genius-in-a-new-light
http://asada0.tumblr.com/post/11517603099/the-day-i-saw-van-goghs-genius-in-a-new-light

Color Blindness

Consequences
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All Colors Are Equal

.. but they're not perceived the same

6 corners of the RGB color cube

HEN
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Luminance Value
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All Colors Are Equal

.. but they're not perceived the same

6 corners of the RGB color cube
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Luminance Value

HEEE

Perceived Lightness
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Luminance and 3D

Contrast is not enough




When to use color



To Label

Product Categories

Region

o CENTRAL
0 east
4+ west

Product Category 1
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To Measure

Data to Color: different scales

Lightness Scale

Lightness scale with
hue and chroma
variation

Hue scale with
lightness variation



To Measure

Data to Color: Hue scale with three colors

Reply Rate By Race
male sender

Asian - Male

Black - Male

Hispanic/Latin - Male

Indian - Male

Middle Eastern - Male

N
(o))

Native American - Male

N
(=]}

Other - Male

Pacific Islander - Male

White - Male

Asian - Female

Black - Female

Hispanic/Latin - Female

Indian - Female

Middle Eastern - Female

Native American - Female

Other - Female

Pacific Islander - Female

White - Female

http://blog.okcupid.com/index.php/your-race-affects-whether-people-write-you-back/

Reply Rates By Race

female sender
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Sequential Color Scales

Ordinal and Continuous Data




Sequential Color Scales

Ordinal and Continuous Data

RGB
Lab

HSL

HCL




Diverging Color Scales

Ordinal and Continuous Data, focus on center and extremes

RGB
Lab

HSL
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Diverging Color Scales
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Diverging Color Scales

Ordinal and Continuous Data, focus on center and extremes



Qualitative Color Scales

Categorical/Nominal Data
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Tools

Color Palettes and Scales




Good Color Scales

Color Brewer (by Synthia Brewer): Focus on ledgibility

COLOREBREWER 2.0
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http://colorbrewer2.or
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Good Color Scales

Adobe Kuler: Focus on aesthetics

. kuler

Create
From a Color
From an Image

Themes

Community

Pulse cm

Links

Select a Rule
Analogous

Monochromatic
Triad
Complementary
Compound
Shades

Custom

B D

Register Signin

Please sign in to save your theme,

Fal

PN
http://kuler.adobe.com
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Good Color Scales

| Want Hue: Focus on maximizing distinction, good for categorical data

&» i want hue

Color space

Presets...

Dark background
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http://tools.medialab.sciences-po.fr/iwanthue/index.php
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Good Color Scales

D3 color palettes: Cookie cutter solution

d3.scale.categorylo()

ENEEEET N .




Examples
Good or bad?



“Deep Purple”

Australia Bureau of Meteorology
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“Deep Purple”

Australia Bureau of Meteorology
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on the farside

Orthographic projection centered
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Topography of The Moon

NASA



Topography of The Moon

NASA

Elevation (m)

LROC WAC Topography 80°S to 80°N Orthographic projection centered
LOLA 80°N,S to the poles on the farside




Votes Distribution Election 2012

NY Times
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OECD Better Life Indes

Create Your

Create Your Better Life Index Better Life Index

What is your recipe for a better life — a good education, clean air,
nice home, money?

PR TTRVR yrr peivll  or set your own preferences here.




Standard Pie Chart

Excel for Mac 2011

“ Construction

& Manufacturing
Wholesale Trade

&« Information

Finanace and Insurance




Lab Thursday

D3.js



Next Lecture

Interaction




