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News

' great job on questions
= almost everybody i etting fullcret

' Name That Cluster - A Web Experiment
 hitp:/ tinyurl.com namethateluster

Readings Covered

Ware, Chapter 5 Visual Atention and Iformtion That Paps Out
Ware, Chapter 6 Static and Maving Patterns
Ware, Chapter 11 Thinking With Visulzatiors

Graphical Prcepton: Theory, Experimentation and the Apiication to
the Deselopment of Graphical Models Willam 5. Cleveland, Robert
MG J. Am. Sta. Assoe. 79:367, pp. 531554, 1984

Human Perception

' sensors transducers
peychophysics: determine characteristics
u relative judgements: strong
= absolute judgements: weak
= continuing theme.
= differen optimizations than most machines
ot camerss
1 dimensions not nD array
= (brains are not hard disks)

Eyes

Foveal Vision

& thumbnail at arm's length

Foveal Vision

& thumbnail at arm's length
' small high resolution area on retina
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Equal Legibility

a if fixated on center paint

e

& saccades [video]
= fouea: high-resolution samples
= brain makes collage
v percived s e smancus ld
aton st vl
& moving: 20-100m;
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Nonlinear Perception of Magnitudes

Ears

» pereed s empo) s

but also samples

o b e whn o important
= s v audiory atention

 implications
= harder to create overview?
' hard t0 use as separable imension?

' ‘sonifcation’ sill very niche area
u ahernative: supporting sound enhances immersion

Other Modall

= barrier: lack of record display technology
= haptics maturing

= “haptic visualzation” very new
= smel, taste.

= out.there SIGGRAPH ETech demos

= characterizaion tricky until technology barrersfall

Psychophysical Measurement

= IND: just noticeable difference

= increment where human detects change

= average to create “subjective” scale

' low-level perception more uniform than high-level
cognition across subjects

sensory modalites not equaly discriminable
S oL 1257

IS, On the Thsry of S f Messremen,Scince 1032654, 194]

Weber's Law

Dimensional Dynamic Range
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Dimensional Ranking: Accuracy

= spatial position best for all types
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Cleveland vs. Mackinlay: Quantitative

Mackinlay Cleveland

positon positon along common scle
posion songrrspe ke

length lengah, dirction

angle

slope

volums volume, curvature

fensity shading, color saturation
e

shape

' ratio of increment threshold to background intensiy is
a relative judgements within modality
Al

' Cleveland example: frame increases accuracy
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Cleveland Suggestions

& dot chart over pie or bars
' direct differences over superimposed curves

& framed rectangles over shading on maps

Preattentive Visual Dimensions

' color (hue) alone: preattentive
= attentional system not invoked
a search speed independent of distractor count

= demo

[Chris sy, Presinive Procssn
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Many Preattentive Visual Dimensions

direction of mation
stercoscopic depth
tight direction,
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Not All Dimensions Preattentive

paralleism
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Visual Dii i

1 color alone: preattentive
= shape alone: preattentive
0

= combined hue and shape (demo)
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Visual Dii i

' color alone: preattentive
= shape alone: preatentive

= combined hue and shape (demo)
u requies attenton
o search speed finer with distactor count

vs. Integral Di

& not all dimensions separable
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Glyphs

= composite graphical mark

= encoding using multiple dimensions

= large-scale individual glyphs vs. small-scale texture felds
& grouping nto largescale patterns

' integal vs. separable analysis
 when do they help?

Glyphs: InfoBug

= software management
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Glyphs: InfoBug Small Multiples Array
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Glyphs: Bray

= Web sites circa 1996

u # pa

ase ciameter
= # outlinks: globe diameter
a4 innks: height

u domain: hue

Gestalt Laws

= principles of pattern perception

1" German fo " patter

= orginal proposed mechanisms wrong
= rules themselves st very useful

= Pragnatz
u simplest possiily wins

Gestalt Principles

= proximity, similrity, continuity /connectedness /good
continuation

' closure, symmetry
' common fate (things moving together)
1 figure/ground, relative sizes

Proximity

(ifrmstin Vausstin: Pecption e g, War, Mot Ko, 000

Similarity
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Continuity

' smooth not abrupt change
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Connectedness

& can overrule sze, shape
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Closure

& overrules prosimity

Symmetry

= emphasizes relationships
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Common Fate

& demo
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Relative Size

' smaller components perceived as objects

Figure/Ground

' determined by combination of previous laws

Graph Drawing Tension

' node placement

= visual popout o long edge
a cither

u connectedness
= tradeoffs abound in infovis!

= grammars sy

= node link graphs
u maps

Motion

= works for preattentive /grouping
= less studied than static dimensions
a Wichotte on causality
= newer infovis/motion work by Lyn Bartram

= biological motion
u demo.

v iy vanderbit o faculy ik biowaler i)

Thinking With Viz

= problem solving loops.

Piroll/Rao: information foaging scent theory
= attention as most limited resource

Visual Working Memory

= characteristics
= different from verbal working memory
)

= not fed automaticaly 1o long term memary

Visual Working Memory

= multiple attributes per object stored
positon (egocentri), shape, color, texture
= integration into gyphs alows more info
& change blindness (Rensink
= world s its onn memory
& inattentional blindness
& attracting attention

= motion (or appear/disappear?)

Memory and Loops

= long term memory.

= chunking,

= memory palaces (method of oci)
= nested loops

= problem solving strategy

= visual query construction

= pattern-fnding loop.

= eye movement control loop

= inrasaccadic image-scanning loop

InfoVis Implications

1 visual query patterns.
& navigation interaction cost
= multiple window vs. zoom

More Perception

' Rensink grad course taught every few years

= Perceptusl lssues in Visus! Interface Design, CPSC 532
Jan 2

ttp /v cs.ube.ca - rensink courses cpsc5 32E
= Special Topics in Perception: Visual Display Design,
PSYCH 579 Jan 2006,
itp /v psyeh.ubc ca/~rensink  ourses psyc5TO,




