Categorical vs ordered color
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Relative Sensitivity

400

need luminance for edge detection

—fine-grained detail only visible through
luminance contrast

—legible text requires luminance contrast!

intrinsic perceptual ordering

Luminan:
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[Seriously Colorful: Advanced Color Principles & Practices.
Stone.Tableau Customer Conference 2014.]
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* perceptual processing before optic nerve
—one achromatic luminance channel (L¥)
—edge detection through luminance contrast
—2 chroma channels

PN

Chroma information

—red-green (a*) & yellow-blue axis (b*)

* “color blind”: one axis has degraded acuity

—8% of men are red/green color deficient
—blue/yellow is rare

[Seriously Colorful: Advanced Color Principles & Practices.

www.cs.ubc.ca/~tmm/talks.html#fvad | 7color-short  Stone.Tableau Customer Conference 2014.]
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Color spaces

Corners of the RGB
color cube

CIE L*a*b*: good for computation
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— L* intuitive: perceptually linear luminance L from HLS

All the same

— a*b* axes: perceptually linear but nonintuitive

RGB: good for display hardware

Luminance values

— poor for encoding
L* values

HSL/HSV: somewhat better for encoding

— hue/saturation wheel intuitive « E—

O

[bttps:lien wikipedia orglwiki/HSI_and HSV)

— beware: only pseudo-perceptual!
— lightness (L) or value (V) # luminance or L*

B

Luminance, hue, saturation
— good for encoding

— but not standard graphics/tools colorspace
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Color/Lightness constancy: lllumination conditions
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Color/Lightness constancy: lllumination conditions
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Categorical color: limited number of discriminable bins

* human perception built

on relative comparisons gesmn) 0
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—fewer bins than you want

—rule of thumb: 6-12 bins,
including background and
highlights
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. | [Cinteny: flexible analysis and visualization of synteny and genome rearrangements in
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ColorBrewer

* http://www.colorbrewer?2.org

* saturation and area example: size affects salience!
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Ordered color: Rainbow is poor default

* problems

—perceptually unordered

—perceptually nonlinear
* benefits

—fine-grained structure visible
and nameable

[Why Should Engincers Be Worried About Color? Treiish and Rogowitz 1998,

[Transfer Functions in Direct olume Interface, Interaction. Kindimann. SIGGRAPH 2002 Course Notes]

Ordered color: Rainbow is poor default
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* problems

—perceptually unordered

—perceptually nonlinear
* benefits

—fine-grained structure visible
and nameable

* alternatives

—large-scale structure: fewer
hues

[Why Should Engincers Be Worried About Color? Treiish and Rogowitz 1998,

[Transfer Functions in Direct Volume Interface, Interaction. Kindir

Ordered color: Rainbow is poor default

* problems

—perceptually unordered
—perceptually nonlinear

* benefits

—fine-grained structure visible

and nameable

* alternatives

—large-scale structure: fewer >

hues

—fine structure: multiple hues
with monotonically increasing
luminance [eg viridis R/python]

[Why Should Engincers Be Worried About Color? Treinish and Rogowitz 1998,
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* Information Visualization: Perception for Design, 3rd edition.Ware. Morgan Kaufmann /
Academic Press, 2004.

* https://cran.r-project.org/web/packages/viridis/vignettes/intro-to-viridis.html
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—illustrations: Eamonn Maguire
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