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Required Readings

Chapter 3: Visual Encading Principles

(this time: first 25 pages, Sec 3.1-3.4)

(next time: last 11 pages, Sec 35)
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CG&A 25(4)78.85, Jul 2005
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A Field Guide To Digital Color, Maureen Stone, AK Peters 2003
Tufte, Envisioning Information. Chapter 5: Color and Information
Ware, Information Visuslizaton: Perception for Design:

Ch 3% Lightness, Brightness, Contrast, and Constancy.

Cha: Color

Chs: Visual Attention and Information Tht Pops Out

Ch6: Static and Moving Patterns

Ch8: Space Perception and the Display of Data in Space

Relative vs Absolute Perception: Length
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Relative vs Absolute Perception: Lightness

Relative vs Absolute Perception: Color
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Visual Channel Types and Rankings

Visual Encoding
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Visual Channel Types and Rankings
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Visual Channel Types and Rankings
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Visual Channel Types and Rankings
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Visual Channel Types and Rankings
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Visual Channel Types and Rankings

Only Planar Position Works For Alll

Ranking Differs For All Other Channels

Separability vs. Integrality

Separability vs. Integrality

Grouping Channels
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Separability vs. Integrality
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Visual Popout

Visual Popout
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' parallelsm: independent of distractor count

Popout Limits

Visual Popout

speed depends on: which channel, difference from
surroundings

u “sufficently diferent’ is context dependent

Popout Channels: Many But Not All

' combination searches are seral
= exception: 3 few pairs

Power of Planar Position

Visual Channel Types and Rankings
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rank s order of precedence
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proimity  similaity (color) sim (size)  sim (shape)

' all channels effctive; rank is order of precedence
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containment overrides connection
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Discriminablity: Categorical Color

Color Vision Process

= rods
= B/W info in low-light conditions
ot discussed further
= 3 cone types
= sensors: RGE.
= 3 opponent color channels
= one luminance: black v
e e v o el

a color deficiency
' one hue channel collpsed
u soclinked mutation 8% of men, 5% of women

Luminance, Saturation, Hue

= luminance: how much
= saturation: how much
u hue: what

{5toe, Reprsntin Clc s T N, CGRA 2506170451

Ordered: Lum/Sat, Unordered: Hue

& luminance: how much
= saturation: how much
 hue: what

(Stoe, Rsrasnin Colr Aa T N, CGLA 25017851

& noncontiguous small regions: 6-12 bins

Other Channels

e: how much
sl sizes interfere with many other channels
= tilt/angle: both

W, S

it

50

menronic v “—4\-4—«'-

L e B
i,

Port N

u shape: what
= stipple: how much

= interferes with luminance
& motion: how

= grabs attention, diffcult to attend to ceher channels

Color As Three Numbers

Stone
Representing Color As Three Numbers, CG&A 25(4).78-85

Trichromacy

' different cone responses area function of wavelength
& for a given spectrum

= multiply by response curve

= integrate to get response
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S o ot e RO A 205 208 0




Metamerism

' brain sees only cone response
= differen spectra appear the same

(Store, Rormnin Colr As T N, CGRA 54175,
i o o s ROCCAS RO 208 0

Color Spaces

Metamerism Demo

Color Matching Experiments
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Lightness vs Luminance

o Nambers, CGLA 25(4y 7885,
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Color Matching Functions

Stiles-Burch, negative lobe

CIE standard, all positive
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' RGB: convenient for machines
= these three channels not separable

' CIE XYZ: from color matching functions.
u perceptually based

B L43%b*: from XYZ + reference whitepoint
= perceptualy linear, safe to interpolate

& HLS: simple transformation of RGE

oot separates out ightness, hue, saturation channels
= bad Ighines mot e uminance
= careful: only pseudo-perceptusl!
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Al the same
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Spectral Sensitivity
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