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Redundant encoding

* multiple channels
—sends stronger message
—but uses up channels

Length and Luminance

Marks as constraints

* math view: geometric primitives have dimensions
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* constraint view: mark type constrains what else can be encoded
—points: 0 constraints on size, can encode more attributes w/ size & shape

—lines: | constraint on size (length), can

still size code other way (width)

—interlocking areas: 2 constraints on size (length/width), cannot size or shape code

« interlocking: size, shape, position

Marks as constraints

math view: geometric primitives have dimensions

® Points 0D ® Lines 1D
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constraint view: mark type constrains what else can be encoded
—points: 0 constraints on size, can encode more attributes w/ size & shape

@ Interlocking Areas 2D

—lines: | constraint on size (length), can still size code other way (width)
—interlocking areas: 2 constraints on size (length/width), cannot size or shape code
« interlocking: size, shape, position
* quick check: can you size-code another attribute
—or is size/shape in use?

Scope of analysis

* simplifying assumptions: one mark per item, single view

* later on
—multiple views
—multiple marks in a region (glyph)

—some items not represented by marks (aggregation and filtering)

When to use which channel?

expressiveness
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Discriminability: How many usable steps?

* must be sufficient for number of
attribute levels to show
—linewidth: few bins
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Relative vs. absolute judgements

* perceptual system mostly operates with relative judgements, not absolute
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—that’s why accuracy increases with common frame/scale and alignment
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Relative vs. absolute judgements

* perceptual system mostly operates with relative judgements, not absolute
—that’s why accuracy increases with common frame/scale and alignment
—Weber’s Law: ratio of increment to background is constant
« filled rectangles differ in length by 1:9, difficult judgement
* white rectangles differ in length by 1:2, easy judgement

IB ia II
A A A B

length position along
unaligned

common scale

position along

aligned scale
after [Graphical Perception: Theory, Experimentation, and Application

to the Development of Graphical Methods. Cleveland and McGill.
Journ. American Statistical Association 79:387 (1984), 531-554.]

Relative luminance judgements

* perception of luminance is contextual based on contrast with surroundings

Edward H. Adelson
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Relative color judgements

* color constancy across broad range of illumination conditions
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