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Readings Covered

Ware, Ghap 10: Interacting with Visualizatons. st haf, p 317-32¢
Tutt, Ghap 4: Small Multles

Further Readings

Stateof
Visuslzaton. Jonathan C. Foberts. Proc. Corlarence on
Coardinated & Mulipl Views n Exporatory Visualization (CMV)

Buiding Highy-Coordinated Visualizations I Improvise. Chiis

Weaver. Proc. InoVis 2004

Exploring HighD Spaces wih Mulform Matrices and Smal

Muitples. Alan MacEaciven, Xiping Dai, Frark Hardisty, Diansheng
0, and Gene Lengerich. Foc Inovis 2003.

Eric A Bier.
Mauroan . ton ken P Wi Buron, and Toy . Do
Proc. $\GGRAPH91
o Labeing: Dmmuewnma Labeling for Data
Urlzaton. ouh DinilFoke and Cathor Psant. Prc.
HISS, pages 512:510.

Ware Interaction

» lowieel conooops,dsta maipuiaton
- choice reactio

b o o f s
+ selection fime: Fifts’ Law.
+ doponds on distance, target ize
» path tracing
-~ daps n
~ learning: power law of practice:
also sublask chunking

Ware Interaction

» low-level control loops.
~ two-handed interaction: Guiard's theory.
vs. fne contol .. paper vs. pan positoring

Two-Handed Interaction Example

> toolglass:
semi-transparent
click-through tool

» magic lens: see-through
tool

( -
[Toolglass and magic lenses: the sse-vough nteiace. Erc A Bier,

Mauraen C. Sion, Ken Pier, Wiliam Burton, and Ty D. Deflos
Proc. SIGGRAPHS, pp. 7576
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Ware Interaction

» lowlevel control loops.
ded interaction: Guiard's theory
~ coarse vs. fine control .9. paper vs. pen positoring
» vigiance
+ difficut erodes wit fatigue
» control compatabiity
» loaringivansior: adaption tmo doponds.
+ hoverimouseovertoolp
- fastorthan explict clck

Small Multiples

» several small windows with
+ same visual encoding
+ diforent data
+ shown sido by side

A s o e
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[Edward Tute The VisualDisplayof Quanitative Information,p 172]

Coordinated Muliple Views (CMV)

» more general than small muliples
» muliple views
» mutorm: iferent visual encodings of same data
diferent resolutions of sar ing
- overviewsdetal
» power of linking
- Inked ighigning rusting
~ linked navigaor
~ nked parameter changes

CMV Example: Visual Search Engine

CMV Example: cdv

e ———
[VSE from Boukhelfa, Roberts, and Rodgers, Fgure 3 of Siate f he

e from

CMV Example: CommOnGIS

Views in Exploratory Visualizaton. Aaborts, Pros, CHV 2007)

At Coordinated & Mulipl uaizaton

Replace, Replicate, Overlay

» when to do which
» design problem
- always roplace: 100 much rellance on memory
+ always roplicate: 100 many windows
~ always overlay: 100 much clutter in single window

Architectural Issues

» must play nicely with other views

» rendering, preprocessing, responding to commands
» most issues also true for scalabilly of single view

» guaranteed response time independent of dataset

» loose confederation
- mulithreaded, each component can work in
background
» tighter confedsrato: etum coirlt master
regularly (TJ.H3)
+ Givide work into pieces, enquer
~ Coningssaring Gueus when coniol i reurned

Animated Transitions

» animated uammuns vs. jump cuts
» obiect const
- garsnosd oo rato avoids slowdown it lrge

» early ARG arhitcura oo Cognitive
o-Processor

+ spit work into small chunks
~ animation vs. idle states
+ governor control frame rate
» video: 3D Rooms
[The cogniive coprocessor arch
George Robertson. St
UIST 89, pp 10-18]

Heciuro forintaraciv user nferiaces.
Jrt K. Card, and Jogk D. Mackinlay. P

Improvise

» tightly integrated coordination approach
many external control capabilfes

+ change in response to user acto
» naive approaches fall nto cycles.
» coordinated queries.
» fiers, projections




Coordinating Axes

» scatterplot from components

K (Do)

[Buling Highly-Coordinated Visualizations In Improvis. Chvis:
Woaver. Proc. Infos 2004]

Coordinating Multiple Scatterplots

» sync horizontal but not vertical scrolling

|Bukdng ity Coordated Vinlzatonsn Inprvis. i
or. Proc. InfoVis 2004]

Example: Complex Application

{Buiing Higy- Coordnated Vialzalons I mprovso.Cris
Weaver. Proc. InfVis 2004]

Selection

» selection decoupled from data.

» selection-dependent loading, ftering, projection

» highlighting: user-customizeable differentiation of
selected vs. unselected items

» video

Critique

» sophisticated and powerful approach to coordination
» but very large learning curve 1o build new apps

Multiform Matrices and Small Multiples

» matrices for bivariate exploration (SPLOM and other)
mall multples for univariate:
» uniform vs. multform multiples

manipulation
linking multiple bivarate views
[ Exporing High-D Spaces with Multform Malrcos and Small
fples. Alan MacEachren, Xiping Dai, Frank Hardisy, Diansheng

» sorlinglordering

s ighy Coordnated Vialealons I mprovso.Cris
Jeaver. Proc. Infis 2004]
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Multiform Bivariate Small Multiple

» common variable: per capita income
» per-column variables: type of cancer mortality
» per-row forms: scatterplot,

Multiform Bivariate Matrix

» scaterplotsimaps, istograms along diagonal
’ /s: mortalty, early detection, recent.
Scroening

» left bright green: high income, low cervical cancer

» right dark green: low income, high breast cancer
~ hypoth: late chidbearing

i var: screening facilly availability

M P 1ioVis 20031
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Spacefill Form

» linked highlight of low doctor ratio counties from
atterplot

» spacefillshows it's roughly half the items

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

Sorting and Linking

» sorting

- manual drect anipulaton o user

~ automatic: conditional ric

" Stamate;eratcvalcosoig 1 d nresing

» linking
» highiighting
~ many others
+ background colo,subspca, conditoring,
» conditioning: fiter inout of given range on anther var
» video

Excentric Labels

» show labels around mouseover region
» domo

[Excentic Labeling: Dynaic Neghborhood Labeiing for Data
Visualzaton. Joan Daniel Fekete and Catherine Plaisant, Poc.

HIS3, pages 512:510.] (tp:wwnw.cs.umd eduhcligrcontric]
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Critique

» great previous work taxonomy

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

» careful use of color




