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Small Multiples vs Animation

Required Readings

Chapter 6 Multple View Methods

“The Visual Design and Control of Trelis Display R. A. B
S. Cleveland. and M. J. Shyu (1996). Journal of Computationsl
and Statistica Graphics, 5:123-155.

Further Reading

Cerebral: Visualizing Multiple Experimental Conditons on 3 Graph
with Biological Context. Aaron Bar , Jennifer
L. Gardy, and Robert Kincaid. IEEE Transactions on Visualization
2 Comptr Graphis (. Vi 2008) (812531260,

ara Munaner

ammmg Highly-Coordinated Visualzatons In Improvise. Chrs
Proc. Infovis 2004, p 150-166.
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Configuring Hierarchical Layouts to Address Research Questions

Adrian Slingsby, Jason Dykes, and Jo Wood. IEEE TVCG 15(6)
2009 (Proc. InfoVis 2009).

Multiple View Methods

' linking/coordination choices
= linked highightin
= s contiguous in one vew disributed in another?
= lnked navigation
= view choices
= encading: same or multform
= dataset: same or small muliple
= data: all or subset (overview/detal)
= spatial ordeing of views

= many combinations possible
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CMV Example: Visual Search Engine
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VSE from Boukiel, Roberts, and Rodgers, Figre 3 f State of the
At Coordinted & Multle Views in Exlortory Visualzation. Roberts,
Proc. CIV 2007

CMV Example: cdv

e from Dykes, Figure 2 of State of the Ar: Cordinated & Maliple
o Roverts Proc. UV 2007]

CMV Example: CommonGIS

HHHIE S

b

[CommenGS from Andriena and Andrienko, Fi
At Coordinsted & Mutt
Proc. CIV 2007]

e 4 of State of the
il Views in Explratory Visuazaton. Roberts,

Replace, Replicate, Overlay

= when to do which
= design tradeoffs

= ahways replace: too much refiance on memory
= 3hways replicate: too many windows
= Sars vty 100 much cltter 1 singe indow

Coordinating Multiple Scatterplots

Architectural Issues

= must play nicely with other vi
= rendering, preprocessing, responding to commands
= most issues also true for scalabilty of single vi
= guaranteed response time independent of dataset ize
& loose confederation
' multthreaded, each component can weork in background
= tigher confederaton: retum contrlto mstr gy
(TJH3)
u divide work nto pis
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Improvise
= gty integrated conrdination aprosch

components ithmany etralcontl capbiies
u e properties

= change in response to user action
u naive approaches fal into cycles
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[Fig 1. Wesver. Building Highly-Coordinaed Visulzatons In Improvis
Proc. Infois 2006, p. 159-166]

Coordinating Axes
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' sync horizontal but not vertical scrolling

(6.

Weaver Buiding Highy-Coardinated Visualizations In Improvse.
Proc. Infols 2006, p. 156-166]

Example: Complex Application

[P Wever Euitin Highy-Conrdnated Viatzatons I nprove
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Video

& buiding up coordination
= encoding: same or multiform
& dataset: same or small multile
= data: all o subset (overview/detal)
' background updating of views (upper left dot)
st views for search coupled with other multiform views
' coordination analysis (controls variables)
' selection decoupled from data

[ et /.. o weaver/academic publications weaver 20043-
moviezip

& strengths

= sophistcated and powerful approach to coordination
B weaknesses

= large leaming curve to build new apps

[ Fig2. Weaver. Builing H\:NyCnmdmned\/\su:\-n(mrrs!n Improvise.
Proc. Infovs 2004, p. 156-166]




Multiform Matrices and Small Multiples

= univariate exploration: small multiples
' bivariate exploration: matrices (SPLOM and other)

' encoding: same or multiform
' dataset: same or small multiple

= techniques
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Multiform Bivariate Small Multiple

' common variable: per capita income.
& per-column variables: type of cancer morta
= per o fovme saner, chorometh ematic map
= et briht green: igh ncome, ow canical cancer
ot screened
u i o sree: o e, bigh besst cancer
= hypoth: late childbearing
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Multiform Bivariate Matrix

' scatterplots/maps, histograms alon diagonal
per-col vars: mortaliy, eary detection,recent screening.
= univariate map var: screening faciity availabilty
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Spacefill Form
u lnke highlight of low doctor ratio countie from
scatterlo

= spacefil shows it's roughly half the items.

[ Exploring High-D Spaces with Multiform Matrice and Sl Muliples
MacEschren e o, Proc. nfaVis 2003.

Sorting/Ordering and Linking

 sortingjordering
 manual: direct manipulation from user
= sutomatic: conditionsl entropy
= it e coserng 1o i nersting

a lnking
= highighting
= many others
= background colo,subspace,condicioning,
= conditioning: filter in/out of gven range on another var

u video
= Ifovis 2003 VD

Automatic Dotplot Ordering: Trellis

alphabetica sitevar

—
i
E"_r

k.
.
Ei‘.—.p
!

b Vi D and Conrt f o Dy, e, Gl and Sy JGSG
i o

Trellis Structure

' conditioningtrellsing: choose structure
a pick how to subdiide into panels
= ik x/y s fornd panls
‘xplore space with diffrent choices
 multile conditioning
= ordering
= lrge-scale: betveen panels
smallscale: within pancls

& main-effects: sort by group mecian
derved spce, from categoicl to rdered

Confirming Hypothesis

& dataset error with Morris switched?

& old trels: yield against variety given

= new trells: yield against site and year
given v
= exploration suggsted by previous
main-effects odering.
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Partial Residuals

= fixed dataset, Morris data switched
= explicily shw differences.
u take means into account
= line is 10% trimmed men (toss
outliers)

The Vil Design ad Convo of T Dy, Becr,
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Critique

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

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

HiVE: Conditioning

= reconfigure conditioning hierarchies to explore data space
= treemaps s spacefiling rectangular layou
= each rectangle is conditioned subset of data

= dimensional stacking:
» discretization md recursive mh«!d\n( of dimensions
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HiVE Example: London Property

= top split: house type. next: neighborhood. next: time
' color price variance. size: number of sales
= resulting patterns:
= betueen neighborhood have diffrent house distributions
= within neighborhoods have similr prices

(P 7. Stngso, Db Wood.Contgain Herchi Lot 1 Addrs
Rl Quctan, IEEE TVCG 156). Now Do 200 Frc s 20001

HiVE Example: London Property

= top split: neighborhood. next: house type. next: sale
time (year). next: sale time (month).

= color: average price. size: fxed.

= resulting patten: expensive neighborhoods near center

HiVE Video

B very thoughtful analysis
 prescrptive guidelines
& references backing up arguments.



Reading For Next Time

Chapter 7 Item Reduction Methods

iow o overviewdetail, zooming, and focus context
interfaces. Andy Cockburn, Amy Karlson, and Benjamin B.
Bederson. ACM Computing Surveys 41(1), 2008




