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Human Perception

» sensors/transducers
+ psychophysics: delermine characteristics
» relative judgements: strong
» absolute judgements: weak
. continuing theme
» different optimizations than most machines
- eyes are not cameras
» perceptual dimensions not nD array
~ (orains are not hard disks)

Foveal Vision

» thumbnail at arm’s length

Foveal Vision

» thumbnail at arm's length
» small high resolution area on retina
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» it fixated on center point
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Foveal Touch
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Eyes
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» implications
~ harder to create overview?
use as separablo dimension?
» 'sonification’ still very niche area
 allernative: supporting sound enhances
immersion

Other Modalities

> barrier: lack of record/display technology
» haptics maturing
"haplic visualization” very new
» smell, taste
» out-there SIGGRAPH ETech demos
- characterzation possible ater technology
arriers fal

Psychophysical Measurement

» JND: just noticeable difference

» increment where human detects change

» average to create "subjective” scale

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

Nonlinear Perception of Magnitudes
sensory modalities not equally discriminable
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Dimensional Dynamic Range

» linewidth: limited discriminability
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Dimensional Ranking: Accuracy

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

Mackinlay ~ Cleveland

position position along common scale
position along nonaligned scales

length length, direction, angle
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Weber's Law

» o ofincrement threshald to background
intensity is constar
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Cleveland Suggestions

Preattentive Visual Dimensions

Many Preattentive Visual Dimensions

Not All Dimensions Preattentive

» color alone: preattentive
» shape alone: preattentive

» combined hue and shape (demo)

» color alone: preattentive
» shape alone: preattentive

» combined hue and shape (demo)
- requires attention
- search speed finear with distractor count

> not all dimensions separable
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» color (hue) alone: preattentive shape
- attentional system ot invoked terture
- Search speed independent o distractor count length
» dot chart over pie or bars width parallelism
» direct differences over superimposed ‘orientation
curves.
intersecton
» framed rectangles over shading on maps ity [ Sp————
flcker
> demo direction of motion
[Chris Healey, Preattentive Processing, stereoscopic depth
www.cse.ncsu.edu/faculty/healey/PP/PP htm] fight direction,
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Preattentive Visual Dimensions Preattentive Visual Dimensions Separable vs. Integral Dimensions Glyphs

» composite graphical mark
> encoding using multiple dimensions
» large-scale individual glyphs vs. small-scale
texture fields
- grouping into large-scale patterns
» integral vs. separable analysis
~ when do they help?

Glyphs: InfoBug

» software management

Body

- o
- #.Lincs acded  £Linos acsad
S

ot Oor b S Moy cosh 14105,
]

Glyphs: InfoBug Small Multiples Array

ke o S Vrapert EEE A 104 15
bttt}

Glyphs: Bray
» Web sites circa 1996
- # pages: base diameter
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Gestalt Laws

» principls of pattern perception
estalt’: German for
. oniginl proposed machanisms wrong
- rules themselves sl useful
» Pragnatz
-+ simplest possibity wins.

Gestalt Principles

> proximity, similarity,
conunuwy/connectedness/goou continuation

» closure, symmetry

» common fate (things moving together)

> figurelground, relative sizes

Proximity
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Continuity

» smooth not abrupt change

+ overrules proximity
w o
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Connectedness

» can overrule size, shape
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Closure

> overrules proximity
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Symmetry

» emphasizes relationships
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Common Fate

» demo
> tepserver.ucsd.edu-levin/gp/time-example-
common-fate
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Relative Size

» smaller components perceived as objects

fonstonVeuaiston: Prceptont s, W, Morgan st 2000

Figure/Ground

> determined by combination of previous laws
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Graph Drawing Tension

» node placement
» close

-+ prosimity
> far

- visual popout of long edge
> either
- connectedness

» tradeoffs abound in infovis! jwmssswcnszamamanspron|
» grammars
» node-link graphs
af

Motion
» works for preattentive/grouping
» less studied than static dimensions
 Michatte on causaliy
- newer infovisimotion work by Lyn Bartram

> biological motion
+ demo
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More Perception

» Rensink grad course taught every few years
+ Perceptual lssues n Visual Interface Design.
GPSC 532€ Jan 2003
/. ubc. cal-rensinkicourses/cpso532E/
-+ Special Topics in Perception: Visual Display

Design, PSYCH 579 Jan 2006
hitp:/iwww.psych.ube.cal-rensink/courses/psycs79/

Presentation Topic Choices




