
Lecture 11:
A Bit More Color

October 8, 2019



Back to the 1930s
• When are 2 colors perceived the same?
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“In the 1920s two color scientists, W. D. 
Wright and J. Guild, each performed similar 
color vision experiments. Wright performed 
his experiment on 10 subjects, Guild used 7. 
Their results agreed with each other so well 
that they were combined by CIE to create the 
RGB color matching functions …”

A Beginner’s Guide to (CIE) Colorimetry, 
Chandler Abraham, Sep 10, 2016

** http://betterphotographytutorials.com/2011/08/01/light-and-colors-–-part-3/

**

*

*



And Our Goal - Understand
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Credit Where Credit is Due
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The next couple of slides are going to draw upon images and flow from ….



Combine Three Light Sources
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RGB Matching Spectrum Curves
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Negative Red ??



A Clever Idea – Add to Other Side
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Adding on in this side is 
subtraction on the 

other.



All 
Postive
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https://en.wikipedia.org/wiki/CIE_1931_color_space



Another Great Reference

10/8/19 CSU CS410 Fall 2019, © Ross Beveridge 9

https://www.youtube.com/watch?v=82ItpxqPP4I

Excerpted on the following two slides. 



The XYZ Color Plane
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Spectrum Generates XYZ Curve
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*

* https://en.wikipedia.org/wiki/CIE_1931_color_space



Now, Chromaticity Again
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Around the outside, 
pure monochromatic 
light. 

Inside blended XYZ 
colors.

Center is ‘white’

Triangle is expressible 
with standard red, green 
blue emitters. 



Expanded Gamut
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https://medium.com/hipster-color-science/a-beginners-guide-to-colorimetry-401f1830b65a



Back to Good Old RBG
• Recall basic RGB triple and Hex
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0 0 1 1 0 1 1 01 1 1 1 0 0 0 10 0 1 1 0 1 1 0

Red Green Blue

0 0 1 1 0 1 1 01 1 1 1 0 0 0 10 0 1 1 0 1 1 0

Red Green Blue

36 F1 36

Sample54 241 54



Something to See Through
• A good way to use the last byte :-)
• Consider a 32 bit word …

• Alpha controls blending
– Alpha equals zero means transparent
– Alpha equals one (255) completely covers
– Alpha equal one half (127) is 50/50 mix
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0 0 1 1 0 1 1 01 1 1 1 0 0 0 10 0 1 1 0 1 1 01 0 0 0 0 0 0 0

Red Green BlueAlpha

80 36 F1 36

Sample SampleSample



Color Temperature

10/8/19 CSU CS410 Fall 2019, © Ross Beveridge 16



Examples of Blending
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What About HDR

• Think first about the sensor
– Limiting case - Hyperspectral

• Next about the image representation
– 16 bits per pixel per channel?

• Finally about the display
– 10 bits per channel?
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HDR … High Dymanic Range (when applied to color)



Hyperspectral Satellite
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https://spacenews.com/hypersat-funds/



Sixteen Bits of Color
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Display Color HDR
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Closing Thought: About Sound, Sight, 
Perception and Being Picky

• Are there 
‘audiofiles’ of 
color?

• I grew up 
steeped in 
‘golden ears’

• What is a 
’golden eye’? 
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http://www.stereophile.com/content/beveridge-2sw-loudspeaker-system#kVx50V6YADZ6ve7x.97


