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Mini-Course Outline

» Part 1: Monday morning
+ Iniro
+ Design Studies
- Wodels
- Porcepiion and Memory.

» Part 2: Monday afternoon
-+ Color

‘Space, Layers, and Ordering
- Sl Grapics

» Part 3: Thursday afternoon
T llios and moracton

» Part 4: Friday morning
» High Dimensional Data
» Graphs and Trees
- User Studies

Small Multiples

Edward Tute. Envisioning Information. Ghap 4: Small Mulipes.
Graphics Press, 1990.
» several small windows with
same visual encoding
-+ diferent data
-~ shown side by side

[Edward Tute, The Visual Displayof Quanitative nformation, p 172)

Coordinated Multiple Views (CMV)

» more general than small muliples
» muliple views
» muliform: different visual encodings of same data
~ iferent resolutions of same encoding
+ overviowsdotal
» power of linking
~ linked highlightng (brushing)
-~ linked navigation
~ linked parameter changes

CMV Example: cdv

{cow from Dykes, Fgure 2 of State of the At ComdmmedAMu\l\p\e
Viows in Exploratory Visualization. Raborts, Prog: CWV 2007)

Example: Complex Application

[Bulding Highly-Coordinated Visualizations In Improvie. Chvis
Weaver. Proc. Infois 2004]

Multiform Matrices and Small Multiples

» malces o il exporsion (SPLOM ad i)
ultples
» uniform vs. multform mumples

ato
~ Teking il bvaite views
[Exploring High-D Spaces with Multform Matries and S
Mikies i Macaceen Xiihg D,k sy, Danshena
0, and Gene Longorich. Proc InfoVis 2003

Multiform Bivariate Small Multiple

» common variable: per capita income

» per-column variables: type of cancer mortality

» per-row forms: scatterplot, choropleth/thematic map
» left bright green: high income, low cervical cancer

- by
» right dark green: low income, high breast cancer
hypoth: lte chidbearing

L
1Bl 59D pes it ates g St
InioVis 2003, ]

Multiform Bivariate Matrix
» scatterplots/maps, histograms along diagonal
lumn vars: mortaly, early etection, recent

ity

[ Exporing High-D Spaces with Multform Malicos and Smal
Multles. MacEachven ot al. Poc. InfoVis 2003.]

Sorting and Linking

» sorting
+ manual:direct manipulation from user

~ automatic: conditional eniropy melric

+ automatic: hierarchical clustering to find inferesting

» linking
- highiighting
» many others
+ background color,subspce, condiloning,
» conditioning: fiter infout of given range on anther var
» video

Critique

» great previous work taxonomy

» great explanation of how vis techniques used with
specific data can lead to hypothesis generation

» careful use of color

Mullip\es: Readmgs

Tutte, Ghap 4: Small Multles
oo A Conrated s Mgl Viows 1 Exprsory
Visalzaton, lnaten G Fobers

s 8 Wi Vews i Epeaony vosaeaion W)

kg ol Cooinatd Visuazatonsn Inprovin, s
Weaver, Proc. InfoVis 2004
Exploring High-D Spaces with Mutform Malrices and Sma

ies, Al Macescean: X, Fark Hirsy, Danshera
Guo, and Gene Lengerch. Proc nioVis 2003

Mini-Course Outline
» P : Monday moring

" Do Stuies
» Models
Perception and Memory.
» Part2: Monday afternoon
Color
i, Loyers and Ordorng
- Statistical Grap!

Focus.Context

» Part 4: Friday morni
» High Dimensional Data
. Tiees.

- User Studies

What Kind of Motion?

» rigid
- rotatelpan/zoom
-+ easy 1o understand
~ objoct shape static, ositons change
» morph/change/distort
tevolves.
aating heart, thunderstor, walking person
» mscaloZU
object appoarance changos by viewpoint
+ focuseconton
- caretuly chosen distorion

Spatial Navigation

» real navigation only partially understood
d to low-level perception, JNDs
» spatial memory / environmental cognition
+ city: landmark/pathiwhole
» implicit logic
volved to deal with reali
» 5o wellear from synthetic worlds
+ butwe can't flyin 3D.
» how much applies to synthetic environments?
‘oven porcopion not ahways the same!

Macro/Micro

» classic example: map
+ arms-length vs. uwose
» paper ve. compuer
00600 v, 726 foalybin)
~ finall changing
[Tutte, Envisoning Informaton. Chagter 2 MacroMicro)



Pad++

» “infnitely" zoomable user interface (ZUI) [video]

[Pac+: A Zoorming Graphical Ineriace for Explorng Afierate
Inteface Physics Baderson and Hollan, Proc UIST 94)

Space-Scale Diagrams

» reasoning about navigation and trajectories

o 5 e

—

‘Space s Digrams: Undrstining sl s
g Fanas s Bdarn, Fio SOCHI 55

Viewing Window

oz

Foving Windows

\,
s
>

SopesseDemn g i s

1D Version

‘Space St igrans: Unrstaning Wil iacss
ey Fense s oo, 1o SOCHI 55

Pan-Zoom Trajectories

Space st Digrans: Uncrstancing Wizl s
e s 313 oo, 1o SGCHI 55

Joint Pan-Zoom Problem

oDy Yo S —

Shortest Path?

=

S e D s Wi s

Shortest Path

S e D s Wi s

Shortest Path, Details

Semantic Zooming

Multiscale Display

OrthoZoom

» scalelzoom ratio target: 32 bits, 138
~ index of dificuly: ID = log(1 + D/ W)
= target distance, W = target size
» control area larger than graphical representation
‘200m factor is orthogonal cursor-sider distance
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OrthoZoom Navigation: Readings Nav: Further Reading Mini-Course Outline

» muli-scale table of contents (video)

o P SGCH 08, po 21 0]

Enisionng formaton.Chaper 2 McroMir. Edvard Tt
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» Part 1: Monday morning
-+ nir

o
+ Dosign Studios
+ Modols
~ Percaption and Memory.
» Part 2: Monday afternoon
* Color
pace, Layers, and Ordering
* Statstcal Graphics
» Part 3: Thursday afternoon
- Muliples and Interacton
. Zooming
» Foous+Context
» Part 4: Friday mornit
» High Dimensional Data
. Tees.

- User Studies




Avoiding Disorientation

» problem
2 maisin s rnaton uhenshovig il
- hard for big datasel
» example: trees Eanarma\ in depth
» node count, space needed
global overview _ local detail

<
(s

<
D

Overview and Detail

» one approach: use two windows for linked overview
~ cognitive load to correlate?

» another approach:
» merge overview, detail
+context

Focus+Context Intuition

» move part of surface closer to eye

A

» stretchable rubber sheet

» borders tacked down

» merge overview and detailinto combined view
» geometic distortion: often, but not ahways

Bifocal Display

transformation magnification

Perspective Wall

_ranstormation magnification

Polyfocal: Continuous Magnification

transformation magnification

Fisheye Views: Continuous Mag

transformation magnification

—~ |

10 2Drect  polar  norm polar

2D Hyperbolic Trees

» fisheye effect from hyperbolic geometry
» demo http://ucieps.berkeley.eduimap2 htmi

[Lamping and Rao The Hyperboic Browser: A Focus + Cortest
Technique fr Visualzing Large Hierarchies. Proc SIGCHI 95
hipcioseor n nec comampingdst

SpaceTree

» focuscontext tree: filtering, not geometric distortion
» animated transitons.

» semantic zooming

» demo

F+C: Readings

Aton ooy of0ston Ot roseton T Lo

F+C: Further Reading
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Treed uxtaposer

T P KSR o0 58472

« side by side comparison of evolutionary trees

oot o, Soua ZoR D ©

Common Dataset Size Today

oot o, Sowa BoTR D 0

Future Goal: 10M node Tree of Life
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Paper Comparison: Multiple Trees

focus

context

Accordion Drawing
* rubber-sheet navigation =

+ guaranteed visibility
~ marks always visible
important for scalabilty
— now dea
 Moranae el 03]

Guaranteed Visibility

+ marks are always visible
+ easy with small datasets

Guaranteed Visibility Challenges

« hard with larger datasets El

« reasons a mark could be invisible

Guaranteed Visibility Challenges

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

~outside the vindow
" AD scluton:conssineragaton

Guaranteed Visibility Challenges

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

~outside the vindow
" AD scluton:conssinedrgaton

- underneath other marks
"0 souton: a0 30

Guaranteed Visibility Challenges

+ hard with larger datasets
reasons a mark could be invisible

~outside the vindow
- AD scuton:conssinedravgaton

- underneath other marks
"0 souton: a0 30

- smallerthan a pixl
D scluton:smat uing

Guaranteed Visibility: Small Items

+ Naive culling may not draw all marked items

"

Guaranteed visibiity  No guaranteod visibilty
of marks

Guaranteed Visibility: Small Items

+ Naive culling may not draw all marked tems

Guaranteed visibility o guaranteed visibilty
of marks .

TreeJuxtaposer

+ video, software from olduvai. sourceforge.nettj
e
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