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State of the Art: Cooninsted & Multiple Views in Explrator

Viaizaton. Jonathan <. Roberts. Poc. Conferece on Comdinaied &
Malile Views in Exporstory Viualzation (CMV) 2007

“The cognive coprocssor arhitctur for inersciv user ntrfaces

George Robertson, Stuart K. Cord, and Jock D. Mackilay, Proc. UIST
9. p 10-16.

Excentric Labeling: Dynamic Neighborhood Labeling for Dsta

Visualzaton. Jean Dariel Fekete and Catherine Plasant. Proc. CHI,
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Ware Interaction: Data Manipulation

' low-level control loops

B depends on distance, trge size
a path tracing
' depends o widh
= learning: power aw of practice
sk subtask chunking

Ware Interaction

& low-level control loops
+handed interaction: Guiard's theory
rse s, fine conrol €5 papervs pen posioning

Two-Handed Interaction Example

u toolgl
semi-transparent
click-through tool

magic lens: see-through
tool

Tolgiss and mic enses: the se-though ntrfce. Eic A Bir
Maureen C Stone, Ken Pir, Wiliam Buston, and Tony D, Defose
Proc. SIGGRAPH93, pp. 7376
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Ware Interaction

& low-level control ooy
‘two-handed interaction: Guiard’s theory
= coare v, fine control 5. paper vs_ pen posiioning
= vigiance
ifcal,erodes with atgue
u contrl compatabilty
= learmingrasfer:. adaption time depends
oot ook
B faster than explc click

Small Multiples

& several small windows with

[Edward Tote. The Visul Display of Quantitativ Infermaton, p 172]

Coordinated Multiple Views (CMV)

= more general than small multiples
= multiple views
multiform
diferent visua encodings of same data
= overviewdetail
= iffernt esoutons of same encoding)dita
= mal ki
e vl xcodigsof e s
 pover of kg
¢ nkd Hghlghing (shing)
= linked navgat
= ked paramter changes

CMV Example: Visual Search Engine

VSE from Boukhelfa, Robert, and Rodgers Figure 3 of Stateof th
At Cotfnated & Ml View n Exprstry isolzaton. Robers
Proc. IV 2007]

CMV Example: cdv

e from Dykes, Figure 2 of Stae ofthe Ar: Coardinated & Matipl
Bl Jzaton. Ropere Proc CMY 2007)

CMV Example: CommonGIS

[CammonGIS from Andrisnka and Ancrienk, Figure 4 of State of th
Vi Cootdinaied & Malkile iews i Explastoy Vissalzaton. Robets,
Proc. IV 2007]

Replace, Replicate, Overlay

& when to do which
& design tradeoffs

 shays replace: too much reliance on memory

= Sivay repliate: t00 many windows

= ahways overlay: to0 much clutte in single window

Architectural Issues

' must play nicely with other views.
= rendering, preprocessing, responding to commands
' most issues also true for scalabilty of single view
= guarantesd response time independent of dataset sze

= loose confederation
= multthreaded, each component can weork n background
= tighter confederaton: et contrl 1o mstr gy
(TJH3)

= divide work into pieces, enque
= Cominue s aueos whn conol s etumed

Animated Transitions

= animated transitions vs. jump cuts
= object constancy
= guarantesd frame rate avoids siowdoun with lrge data
' early PARC architectural solution: Cognitive Co-Processor

= split work o small chunks
= snimation vs. dle states
= governor controls frame rate
[The cognitive coprocesso architectue for iteractive user nerfaces.
George Robertson, Stuart K. Card. and Jock D. Mackilay, Proc. UIST
. b 10-18]

Improvise

= tightly integrated coordination approach
' components with many externl control capabilties
& lve properties
u value slots, ports
= change in respanse to use action
= naive approaches fall into cycles
' coordinated queries
u fiters, projectons




Coordinating Axes

u scatterplot from components

{ Buiding Highty-Coondinated Visulizaions In Imprvis. Chrs Weaver
Proc. Infis 2006]

Coordinating Multiple Scatterplots

' sync horizontal but not vertical scrolling

[ Buiing Highty-Coordinated Vissalizatons In Improvis. Cheis Weaver
Proc. Infois 2006]

Example: Complex Application

| Buiding Highty-Coordinated Visalzations In Improvise. Chs Weaver
ProcInfovis 2006]

Selection

' selection decoupled from data

' selection-dependent loading, filterng, projection

& highlighting: user-customizeable diffrentiation of selected
vs. unselected ite

u video

Critique

Critique

' sophisticated and powerful approach to coordination
= but very large leaming curve to build new 3pps

[ Buiing Highty-Coordinated Visulzaions In Improise. Chris Weaver
Proc. Infois 2004]

Automatic Dotplot Ordering: Trellis

b Vi D an Conrt f o Dy, e, Gl and oy JGSG
S o

Trellis Structure

' conditioning/trllsing: choose structure
ik o o st o pands
= ik x/y s for s p
s e e shoces
= multile conditioning
= ordering
= lrge-scale: betveen panels
smallscale: within panels

= main-effects: srt by group mecian

a derive space, from categoricl to rdered

Confirming Hypothesis

= dataset error with Morris switched?

u old trels: yield against variety given
yearsite

& new wrells: yield against site and year
given variety
= exploration suggested by previous
in-efects ordering.

[T Vs g 3o Canrol of T iy, Bacar
imetere Sttt ety

Partial Residuals

= fixed dataset, Morris data switched
= explicitly shw differences.
= take means into account
u lineis 10% trimmed mean (toss
outlers)

e Vit O oo Tty it B
B 56 5155 080

Critique

= careful attention to statisics and perception
= finding signals in noisy data
= trends, outliers

= exploratory data analysis (EDA)
= Tukey work fundamental, Cleveland continues

Multiform Matrices and Small Multiples

= matrices for bivaiate exploration (SPLOM and other)
a vs. small multipls for unvariate

& uniform vs. multiform multples

& techniques

& manipultior
= inking ol bivarite views

[ Exploring High-D Spaces with Multiform Matrices and Srmall Muliples

Van MacEachren, Xiping Dai, Frank Hardisy, Diansheng Guo, an

Lengerch. Proc InfoVis 2003, |

Multiform Bivariate Small Multiple

' common variable: per capita income.
' per-column variables: type of cancer mortalty
' per-row forms: scatterplot, choropleth/thematic map
' left bright green: high income, low cervical cancer
i not serent
=gt drk g low incan,igh breast cancer
' hypoth: late childbearing

Multiform Bivariate Matrix

' scatterplots/maps, histograms along diagonal

per-column vars: mertlity, early detection, recent

screening.
' univariate map var: screening facilty availabilty

| i Hi Spuce ith lform Matices nd S s
tcEschren <t a1, Proc. InfoVis 2003 |

Spacefill Form

= linked highlight of low doctor ratio counties from
scatterplot
' spacefil shows it's roughly half the items.

[ Exploring High-D Spaces with Multform Matrice and Sl Muliples
MacEschren et o, Proc. nfois 2003.




Sorting and Linking

a sorting
= manual: direct manipulaton from user
= automatic: conditional entropy metr

= automatic: herarchica clusterng to find interesting

= linking
= ighlghting
a background colo,subspee, conditining
= conditioning: filter in/out of given range on another var
u video

Excentric Labels Critique

' show labels around mouseover region ' great previous work taxonomy
& demo ' great explanation of how vis techniques used with specific
data can lead to hypothesis generation
' careful use of color

[Bxcenric Labeling. Dynamic Neighborhood Labeling for Data
Visushaston. Jean-Darie Fekee and Catheine Plsan. Proc. CHISD,
pages 512519 it/ s cs.omd el excentic/




