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Redundant Encoding
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Length, position, and value
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Bad Uses of Size
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Bad Use of Position
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Bad Uses of Colors
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Bad Use of Colors
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Accuracy: Vis experiments
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after Michael McGuffin course slides, http://profs.etsmtl.ca/mmcguffin/

[Crowdsourcing Graphical Perception: Using 
Mechanical Turk to Assess Visualization 
Design. Heer and Bostock. Proc ACM Conf. 
Human Factors in Computing Systems (CHI) 
2010, p. 203–212.]

Positions

Rectangular 
areas 

(aligned or in a 
treemap)

Angles

Circular 
areas

Cleveland & McGill’s  Results

Crowdsourced Results

1.0 3.01.5 2.52.0
Log Error

1.0 3.01.5 2.52.0
Log Error

http://profs.etsmtl.ca/mmcguffin/
http://profs.etsmtl.ca/mmcguffin/
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Discriminability: How many usable steps?
• must be sufficient for 

number of attribute 
levels to show

– line width: few bins
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[mappa.mundi.net/maps/maps 014/telegeography.html]

http://win.vergari.com/acquariofilia/salmastro02.asp
http://win.vergari.com/acquariofilia/salmastro02.asp
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Separability vs. Integrality
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integral area
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integral hue
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    Green

Fully separable Some interference Some/signi!cant 
interference

Major interference
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Popout
• find the red dot
–how long does it take?

• parallel processing on many 
individual channels

–speed independent of distractor count 
–speed depends on channel and amount of 
difference from distractors

• serial search for (almost all) 
combinations

–speed depends on number of distractors

20
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Popout
• many channels: 

tilt, size, shape, 
proximity, shadow 
direction, ...

• but not all! parallel 
line pairs don’t pop 
out from tilted pairs
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Grouping
• containment
• connection

• proximity
– same spatial region 

• similarity
– same values as other 

categorical channels
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Relative vs. absolute judgements

23

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.]
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