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Color Spectrum
Red Violet

750 THz430 THz

400 nm700 nm
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Primary Colors
Set of colors

E.g., phosphor colors

Combined to produce colors
Within a specified gamut
Can’t produce all visible colors
Good enough approximation?
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CIE
Commission Internationale de 
l’Éclairage

International Commission on Illumination
1931

Color primaries
Chromaticity diagram
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CIE Color Primaries

400 nm 700 nm

Color-matching functions
Mix x,y,z primaries
Match any visible color
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CIE Chromaticity Diagram
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CIE Diagram Details

SIGGRAPH 1995 Educator’s Slides

Spectral colors around curve
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“Line of purples”
White reference (C)
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Color Gamut
Line between color points 
indicates mixing results.

Polygon (triangle?) 
connecting primaries 
delimits gamut.
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Color Models (1)
RGB: red,green,blue
YIQ: luminance, chrominance

Y: luminance, 4 MHz
I: orange-cyan, 1.5 MHz
Q: green-magenta, 0.6 MHz

CMY: cyan, magenta, yellow
Subtractive primaries (CMYK?)
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Color Models (2)
HSV: hue, saturation, value

Hue: “color”
Saturation: purity of color
Value: black to white

HLS: hue, lightness, saturation


