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Colors as Three Numbers

* trichromacy
—different cone responses: area function of
wavelength
—for a given spectrum
* multiply by response curve
* integrate to get response

Input stimulus Cone response curves Product Response
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[Representing Colors as Three Numbers, Stone, IEEE Computer Graphics and Applications, 25(4), July 2005, pp. 78-85]

Metamerism

* brain sees only cone response
—different spectra appear the same
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[Representing Colors as Three Numbers, Stone, IEEE Computer Graphics and Applications, 25(4), July 2005, pp. 78-85]

Color Matching Experiments

Color to match

Three adjustable primaries

[R ing Colors as Three Numbers, Stone, IEEE Computer Graphics and Applications, 25(4), July 2005, pp. 78-85]
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[Representing Colors as Three Numbers, Stone, IEEE Computer Graphics and Applications, 25(4), July 2005, pp. 78-85]

CIE standard, all positive

Tristimulus values

Wavelength (nm)

Spectral Sensitivity

1.0

[\
0.8 / \
o6 / \

04 / \

0.2 / \

500 600 700
Wavelength (nm)

- | D

Relative Sensitivity

Visible Spectrum

Color Spaces

* RGB: convenient for machines

—these three channels *not* separable

* CIE XYZ: from color matching functions

—perceptually based

* L*a*b*: from XYZ + reference whitepoint

—perceptually linear, so safe to interpolate

* HLS: simple transformation of RGB

—good: separates out lightness from hue and saturation

—bad: lightness not true luminance
—careful: only pseudo-perceptual

Color: Luminance, saturation, hue

* 3 channels Luminance
—identity for categorical
« hue Saturation
—magnitude for ordered Hue
* luminance

* saturation

other common color spaces
—RGB: poor choice for visual encoding
—HSL: better; but beware

* lightness # luminance
* transparency

—useful for creating visual layers

* but cannot combine with luminance or saturation
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Map other channels
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Sequential ordered
line mark or arrow glyph

Diverging ordered
arrow glyph

Cyclic ordered
arrow glyph
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