
lecture 07: 
Color

October 4, 2017

Portions of this slide deck adapted from Jordan Crouser of Smith College, which in 
turn was adapted from K. Herbert at U. Brussels and the “Visualization Principles” 
Tutorial by J. Kennedy, C. Nielson, & M. Krzywinski VIZBI 2012



“Color used poorly is 
worse than no color at all” 

- Edward Tufte

via Jordan Crouser



Some (all?) of the visual attributes we have to play with

Jacques Bertin, Semiology of Graphics. 1967 



via Jordan Crouser https://ed.ted.com/lessons/how-do-we-see-color-colm-kelleher#watch

https://ed.ted.com/lessons/how-do-we-see-color-colm-kelleher#watch
https://ed.ted.com/lessons/how-do-we-see-color-colm-kelleher#watch


Color spaces
• A color space is mathematical model for describing 

color. Some common spaces include RGB, HSB, 
HSL, CMYK 

• RGB (red, green, blue) is the most commonly used

https://en.wikipedia.org/wiki/Color_space

RGB is additive, 
based on light 

CMYK is subtractive, 
based on ink

https://en.wikipedia.org/wiki/Color_space


Hue

https://en.wikipedia.org/wiki/Hue

https://en.wikipedia.org/wiki/Hue


Saturation

https://en.wikipedia.org/wiki/Colorfulness#Saturation

https://en.wikipedia.org/wiki/Colorfulness#Saturation


Saturation

Work by Amelia McNamara in Dennis Puhalla’s University of Cincinnati course, Color Foundation.
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Color study instructions, Dennis Puhalla



Lightness

https://en.wikipedia.org/wiki/Lightness

https://en.wikipedia.org/wiki/Lightness


Examples

https://en.wikipedia.org/wiki/HSL_and_HSV

Hue, Saturation, Lightness Hue, Saturation, Value

https://en.wikipedia.org/wiki/HSL_and_HSV


Cones

HSV cone HSL cone

https://en.wikipedia.org/wiki/HSL_and_HSV

https://en.wikipedia.org/wiki/HSL_and_HSV


Chromatic saturation study

Work by Amelia McNamara in Dennis Puhalla’s University of Cincinnati course, Color Foundation.



Achromatic saturation studies

Work by Amelia McNamara in Dennis Puhalla’s University of Cincinnati course, Color Foundation.



Color palettes



http://colorbrewer2.org/



Colorbrewer scales

via Jordan Crouser



Example

via Jordan Crouser



Example

via Jordan Crouser



Example

via Jordan Crouser



Just noticeable difference

http://gramaz.io/d3-jnd/



12 hues single layer 

primary/secondary/tertiary layers

primary hues single layer                  

primary hues layer 1

secondary hues single layer          

secondary hues layer 2

tertiary hues single layer        

tertiary hues layer 3

12 Step Color Wheel Hue Sequence

Dennis M. Puhalla PhD
Professor of Design

Color Organization Principles 
©

Color Harmony Structures ©

Color organization principles, Dennis Puhalla



Discussion: what types of 
color palettes should we use 
for categorical variables? 
What if they are ordinal? What 
about for numeric variables?





https://color.adobe.com/create/color-wheel/



Colorblindness



Colorblindness

http://colorvisiontesting.com/online%20test.htm

http://colorvisiontesting.com/online%20test.htm


https://twitter.com/pinakographos/status/864497069523959808

https://twitter.com/pinakographos/status/864497069523959808


Colorbrewer palettes can 
help here, too!

via Jordan Crouser, via M. Krzywinski



Color is contextual



via Jordan Crouser



via Jordan Crouser



https://en.wikipedia.org/wiki/The_dress

https://en.wikipedia.org/wiki/The_dress


Which central square is darker?

via Jordan Crouser



Simultaneous contrast

Work by Amelia McNamara in Dennis Puhalla’s University of Cincinnati course, Color Foundation.



Differences are relative

via Jordan Crouser



Work by Amelia McNamara in Dennis Puhalla’s University of Cincinnati course, Color Foundation.

Optical color mix



Color is cultural



Charles Osgood. “The Cross-Cultural Generality of Visual-Verbal Synesthetic Tendencies.” 
Behavioral Science; Baltimore, Md.5.2 (Apr 1, 1960): 146.



https://visual.ly/community/infographic/other/psychology-color

https://visual.ly/community/infographic/other/psychology-color


https://visual.ly/community/infographic/other/psychology-color

https://visual.ly/community/infographic/other/psychology-color


https://visual.ly/community/infographic/other/psychology-color

https://visual.ly/community/infographic/other/psychology-color


https://visual.ly/community/infographic/other/psychology-color

https://visual.ly/community/infographic/other/psychology-color


https://visual.ly/community/infographic/other/psychology-color

https://visual.ly/community/infographic/other/psychology-color


https://visual.ly/community/infographic/other/psychology-color

https://visual.ly/community/infographic/other/psychology-color


https://visual.ly/community/infographic/other/psychology-color

https://visual.ly/community/infographic/other/psychology-color


https://visual.ly/community/infographic/other/psychology-color

https://visual.ly/community/infographic/other/psychology-color


https://visual.ly/community/infographic/other/psychology-color

https://visual.ly/community/infographic/other/psychology-color


http://www.huffingtonpost.com/smartertravel/what-colors-mean-in-other_b_9078674.html

http://www.huffingtonpost.com/smartertravel/what-colors-mean-in-other_b_9078674.html


http://muyueh.com/greenhoney/

http://muyueh.com/greenhoney/


http://muyueh.com/greenhoney/

http://muyueh.com/greenhoney/


http://muyueh.com/greenhoney/

http://muyueh.com/greenhoney/


https://blog.xkcd.com/2010/05/03/color-survey-results/

Joke Real results

https://blog.xkcd.com/2010/05/03/color-survey-results/


https://xkcd.com/color/rgb/

https://xkcd.com/color/rgb/


https://xkcd.com/1811/

https://xkcd.com/1811/

