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© Munzner/Möller 5



6



Marks

C
h
an

n
e
ls

7



8





10



© Munzner/Möller Based on slide from Mazur 11
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– connection

– containment
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16[Kandel et al.: Principles of neural science] 
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Semiology of Graphics [J. Bertin, 83] 18
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Based on slide from Agrawala 21



Nominal Ordinal Quantitative

Position

Size

(Grey)Valu
e

Texture

Color

Orientation

Shape ✔ = Good
~  = OK
✖ = Bad22



Nominal Ordinal Quantitative

Position ✔ ✔ ✔

Size ✔ ✔ ✔

(Grey)Valu
e

✔ ✔ ~

Texture ✔ ~ ✖

Color ✔ ✖ ✖

Orientation ✔ ✖ ✖

Shape ✔ ✖ ✖ ✔ = Good
~  = OK
✖ = Bad23
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• Integral

• Separable
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2.05D
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HyperPhysics, Georgia State University 38



Bear, Connors, Paradiso, “Neuroscience” 39



C. Ware, “Visual Thinking for Design”40





C. Ware, “Visual Thinking for Design”

Red

Green

White

Yellow

Blue

Cyan

Black

42



Lightness

Hue

Colorfulness

Unique black and white Courtesy of Maureen Stone



Value

Hue

Chroma

Munsell Renotation System 
maps between HVC and XYZ

Courtesy of Maureen Stone



Courtesy Gretag-Macbeth



Courtesy of Maureen Stone



wikipedia.org 47



CIELAB 1976 48



– How-much

– How-much

– What
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Thanks to Moritz Wustinger



Thanks to Moritz Wustinger



Thanks to Moritz Wustinger
Smiley based on  http://upload.wikimedia.org/wikipedia/commons/b/bd/A_Smiley.jpg



Thanks to Moritz Wustinger
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Source: M. Stone



59

Source: M. Stone
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Source: M. Stone
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67http://de.wikipedia.org/wiki/Optische_Täuschung
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Visualization of a magnetic field
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discrete



74

Visual variable Dimensionality
Spatial position of glyph 3 dimensions: X, Y, Z
Color of glyph 3 dimensions: defined by color opponent theory 
Shape 2–3? dimensions unknown
Orientation 3 dimensions: corresponding to orientation about each 

of the primary axes

Surface texture 3 dimensions: orientation, size, and contrast 
Motion coding 2–3? Dimensions largely unknown, but phase may be 

useful 

Blink coding: The glyph 
blinks on and off at some 
rate

1 dimension
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The American Statistician


