Lecture 10: Focus+Context
Information Visualization
CPSC 533C, Fall 2009
Tamara Munzner

Mon, 19 Octaber 2009

News

= project meetings due this Fri 10/23
= written proposals due next Fri 10/30

Papers Covered

More Reading
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Focus+Context: Cockburn

' DOI: API(x) - D(xy)
Pl 3 priri interest
& D distance, semantic or spatisl

= DO for sl prsentation vs. disorion
= infer DOI thraugh interaction vs. explicit selection
= single vs. multiple foci
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SpaceTree

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

u demo

Focus+Context Distortion Intuition

' move part of surface closer to eye
= Perspective Wall example

Graphical Fisheye Views
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2D Hyperbolic Trees

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

= scalability argument: information density at periphery
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Avoiding Disorientation

= problem
# mainso s cfetaion vhen showingdea
= hard for big dat
= cxpomental i dpth
= node count, space needed
global overview,

=

Noneuclidean Geometry

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

u spherical
= geodesic = great circe
o paralles

u hyperbolic
u infinte paralels
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Parallel vs. Equidistant
= cucidean: neparabie
= hyperbalic diarent

room for exponential number of tree nodes

2D hyperbolic plane
embedded in 3D space

hemisphere area

hyperbolic: expone
2rsinh’

euclidean: polynomial
27

-
[Thurston and Weeks 54]

2D Hyperbolic Models

Klein/projective  Poincare conformal  Upper Hlf Space

Vinouci



Distortion Challenges

 how to visually communicate distortion
= gridines, shading
= target acquistion problem
= lens displacing items away from screen locton
= unsuitable if must make relative spatial judgements
' mixed results comparing to 0D, pan/zo0m

Untangling Usability of Fisheye Menus

' compare fisheye, overview, mulifocus, hierarchical
 measurements

= performance time, errors

= preferences

= epetracking
 design issues
disortion vs. 040 vs. hierarchical temporal
fandmarks
u fine-grained navigstion: focus lock when neded
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Menus: Fisheye, Overview, Multifocus

;

Menus: Hierarchical

56 Famscons on Ramon o

it e ko 1433007 g 5]

Results

= troubles with focus-lock mode:
1 demo: v . umd.cdo hilfisheyemenu
' hierarchical (baseline) outperformed for known-tem task
a faster, more accurate
a smallr seren footprint
& 1o differences for browsing tasks
& eyetrack: transition and context regions not used muuch
for fisheye
= readabilty important - multifocus.
u give up on showing entire context?
u less space for transition regions?

F+C Without Distortion

' specialized hardware
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Fisheye Followup

& degree of interest (DOI): a priori importance (API)
distance (D)
= distance can be semantic or spatial
B distorton vs. seection
u agostc to geometry
' DO for selective presentation vs. distortion
& what to shown vs. how it s shown
 how shown
= geometric distortion: TrueSize as implicit AP
' ZUls: temporal/memory harder than side by side
 muitple views: topological discontinuty at edges
u multires displays: big and heavy.
A Pty Pl unherReection o P+ Cntst. g W, Frrss
SciTo]

Generalized Fisheye Requirements

 static structure, allowing distance defn
= LOD/API at points within structure
' interaction focused at point,region

TreeJuxtaposer
* side by side comparison of evolutionary trees

Phylogenetic/Evolutionary Tree
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Common Dataset Size Today
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Future Goal: 10M node Tree of Life

context

Accordion Drawing
+ rubber-sheet navigation

~ Focus+Context techniaue
mraed cvervaw, dolts
- old idea
" ot
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+ guaranteed visibilty
~ marks ahways visbie
~ important for scalabilty
~ newidea
" nor 103

Guaranteed Visibility

+ marks are always visible
+ easy with small datasets

Guaranteed Visibility Challenges

55

+ hard with larger datasets
+ reasons a mark could be invisible




Guaranteed Visibility Challenges

+ hard with larger datasets
+ reasons a mark could be invisible

~ouside the window
- AD souton;constraned naigaton

Guaranteed Visibility Challenges

+ hard with larger datasets
+ reasons a mark could be invisible

~ouside the window
- AD soution;constraned naigation

~ undemeath other marks
- AD souton;avoid 3D

Guaranteed Visibility Challenges

+ hard with larger datasets
« reasons a mark could be invisible
~ outside the windoy
- AD solution: constrained navigation

~ undemeath other marks.
+ AD soluion: avoid 30

— smaller than a pixel
- AD soluion: smart culing
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Guaranteed Visibility: Small Items

+ Naive culling may not draw all marked items
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Guaranteed visibility  No guaranteed visibilty
of marks .

Guaranteed Visibility: Small Items

+ Naive culling may not draw all marked items

Guaranteed visibillty  No guaranteed visibilty
of marks

Structural Comparison

raytnned fish ayfinned ish
salamander ungfisn
salamandor
g
e
crocodie
mammal
ungtsh b

Matching Leaf Nodes

Matching Leaf Nodes

raytnned fish ayfinned fish
satamander ungfish
mammal g

e
ke crocodie
e mammal
tungtish b

Matching Leaf Nodes

Matching Interior Nodes

salamander ungfish
birt
ungtsh

TR

salamander ungfish
o turte
snako
zsra
ungtsh b

Matching Interior Nodes

Matching Interior Nodes

salamander ungfish
mammal oy
turte
crocodie enake
e mammal
ungtsh b

salamander ungfish

™ selamandor

mammal oy

v turte

crocodie snako
zsra

ungfisn mammal

Matching Interior Nodes

st ngsh
- —
manmat g

tara aara
o oo
e -

ungtsh

Similarity Score: S(m,n)
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Best Corresponding Node
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+BN(m) = argmax r (S(m.v)
~ computable in O(n log?n)
~ lnked highlighting

Marklng Structural Differences

T

« Nodes for which S(vBCN()) =1
~Matches intuition




TreeJuxtaposer

+ video, software from olduvai.sourceforge.nettj




