Required Reading

Recreational Reading

Yet More Reading

& taxonomy

= overviewdetal: spatial separation

= z00ming: temporal separation

B focus - context: integrated

= cue-based: selectively highlight/suppress
' empirical study results

= low-levl task: target acquisiton

u high-evel task: explore search space
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' multiple views: same data, different resolution
= spatial separation between views
 linked navigation

= detail changes immeditely shown in overview
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Survey: Unified Framework Overview-+Detail Survey: Overview-+Detail Terminology Issue

& their defn: lens a5 0+D
a since O and D separated in z/depth
= nonstandard usage. I'm not 3 fan

' common use: lens as F+C
= Toolglass and Magic Lenses.

Bier/Stone Per/Buxtan/DeRose

—

A o o 16 2
T e e e e E "m.s;m;] e

Survey: Zooming

= single window, changing view
= temporal muliplsing.
= not sde by side views: pix below from different times
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Zooming

= standard zooming
= hard to make intitive zoomout control
= semantic zooming.
u diffeent representations at diferent scales
jomable user interfaces (ZUls)
= space-scale diagrams (last lcture)
= challenge: stability
= challenge: comparison of currently visible to memory.
= Animation: Can It Facitate? Tuersky et al, 2002

Survey: Focus+Context
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F+C vs. 0+D

= two windows: overview + detail
= conjecture: cogitive load to correlate

= solution
' merge overviow, detail
u focuscontext’

Metaphor: Rubber Sheet

' stretch and squish, orthogonal order maintained
= Document Lens, Table Lens

Scaling Up Stretch and Squish

' TreeJustaposer: guaranteed visibilty
scaling up when many more items than pixcls
= vides
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Metaphor: Move Surface Closer To Eye

& Perspective Wall

Pliable Surfaces

' general framework for distortion-based F-+C
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Metaphor: 3D Perspective as F4-C

= Cone Tos (ot argument)
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Metaphor: Fisheye

= Graphical Fisheye Views

2D Hyperbolic Trees

= fisheye distortion effect from hyperbolic geometry
= video: open-video.org/detals phpvideoid—4567
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3D Hyperbolic Trees/Graphs

H3
3D vs 2D justifcation: information density at perphery
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Parallel vs. Equidistant

Avoiding Disorientation

= F+C problem
maintain user rientation when showing detsil

= hard forbig datasets

slobal overview
=
Pl Kangaroo

Exponential Amount Of Room

= tmes s ot amout of saca
count exponential in tree cpth
gl spac ot exponent ot of space
' avaiable area exponential not quadratic
2D hyperbolic plane hemisphere area

embedded in 3D space
hyperbolic: exponential
2rsinh’

¥ euclidean: polynomial
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Noneuclidean Geometry

& Euclid's 5th Postulate
= excly 1 paralel line

u spherical
= geodesic = great circle
= o paralles

= hyperbolic
= infinte paralels
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& cuclidean: inseparable
= hyperbolic: different
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2D Hyperbolic Space: Poincare Model

Kiein/projective  Poincare/conformal  Upper Half Space

1D Hyperbolic Space: Klein Model

= hyperbola projects to fine

2D Hyperbolic Space: Klein Model

 hyperbola projects m.m.
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3D vs. 2D Hyperbolic Scalability H3 Layout

& hyperboloid projects to disk .

Klein vs Poincare

& Kiein
u straight lins stay srsight
a anges ar distorted
& Poincare
 angles are corect
u sraight lines curved
u graphics.
3D Kiein: 4x4 real matrix
= 2D Poincare: 2x2 complex matrix

= further reading
eahtime rendering in curved spaces, Jeff Weeks, IEEE

Computer Graphics and Appiications, Nov-Dec 2002

3D Hyperbolic Space

= H3 layout:
23D yptokc cone s with good frmaion desy

= cicumference — hemisphe

& information density: 10x better
H3 PARC Tree
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& bottom-up: allocate space for nades
' top-down: place child on parent hemisphere
Ty pertelic

Tormi Euchilean

sight-angle triangle tand

siné = S

i

sight angle tiangle
2 2x(cosh(s

cicle axea .

heisplese asea 2rsink(r)

56)

spherical cap area. il (1 = oo




Spanning Tree Layout

& problem
 general graph layout problem is NP-hard

Spanning Tree Layout

u problem
 general graph layout problem is NP-hard
= solution

= tractable spanning tree backbone

= appropriae i matches mental model A
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Spanning Tree Layout

u problem
= general graph layout problem is NP-hard
= solution
= tractable spanning tree backbor
appropriate i matches mental model

Degree of Interes

General F+C Model

 DOI: API(x) - D(xy)
AP 2 prior interest
D ditance, emantic o spatiel

= Luppor sigle o mulipefoc
u infer DOI
= interaction or expicit selection
 use of DOI
= selective presentation or distorton

Distortion Challenges

& how to visually communicate distortion
= gridines, shading
& target acqistion problem
= lens displacing items away from screen loction
= unsuitable if must make relative spatial judgements
' mixed results with empirial comparison to O+D,
pan/z00m

' A Fisheye Follow-up: Further Reflection on Focus +
Context. George W. Furnas. SIGCHI 2006.
= cautions that geometric distorton vas not his main paint

F+C Without Distortion

' specialized hardware
igh-res center,low-es surround
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SpaceTree: F+C Without Distortion

' focus:context tree: filering, not geometrc distortion
= snimated transitions

u demo

Survey: Cue-based Techniques

& idiosyncratic not standard category
 semantic depth of feld - i
= halos - srcs show offscreen info scent
' crosscuts other three categories (and all infovis)
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Survey: Evalua

= complex picture of costs/benefits
= spatil separation
' cons: real estate, mental ntegration overhesd
= zo0ming
a cost. cogai
= o o i, bt o sl
Concurren, unimana ove seal o biman!

= can combine: e.g. zooming + multiple views

Evaluation: Further Reading

= design guidelines from systematic review of 22 studies
A Guide to Visual Mult-Level Interface Design From
Synthesis of Empircal Study Evidence. Lam/Munzner
/BC CS TR2010-11, (monograph soon)
= four-point decision tree
= single or mltilevel interface
= create the hightlevel displays (overviews)
= simultaneous or temporal display of viual levels
= sim: embedded or separate display of visual levels
= three design guidelines
er of leves in display and data should match
= high visual level should display only task-relevant info
= simukaneous display not temporal switching for tasks
with mult-leve answers




