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Visualization for Data Science
DS-4630 / CS-5630 / CS-6630

SINGLE VIEW, MULTIVIEW, &
FOCUS+CONTEXT




Single vs Multiple views

* eyes over memory—trade-off of display space and working memory

* similar situation with partitioning vs layering




A variety of
options...

(@ Juxtapose and Coordinate Multiple Side-by-Side Views

< Share Encoding: Same/Different
= Linked Highlighting
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= Share Data: All/Subset/None

= Share Navigation

) |  l I l l)
Data
All Subset None
v s o
o Same Redundant ’ Overwgu/ .
C ' I Detail _
© Al Small Multiples
O
c I g l Multiform
Wl Y l I . s - _ I 1 Uit ¥ N :
Different : ' Overview/ No Linkage

Multiform o e Detail




LINKED VIEWS

* multiple views that are simultaneously visible and linked together
such that actions in one view affect the others




* What to show
* encoding: same or multiform




MULTIFORM

e different visual encodings are used between the views

* rational: single, monolithic view has strong limits on the number of attributes
that can be shown simultaneously
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VisBricks: Multiform Visualization of Large, Inhomogeneous Data
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VisBricks: Multiform Visualization of Large,
Inhomogeneous Data
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& Like 143 views
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Uploaded by calkeydotugraz on Jul 12, 2011

Large volumes of real-world data often exhibit inhomogeneities: vertically in 1508, 0 (nikes

the form of correlated or independent dimensions, honzontally in the form of
clustered or scattered data items. In essence, these inhomogeneities form

ANALYTICS
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e | "
=/
y 52\

£ 1:44

IISNNSSS. The Caleydo Jukebox

Put Text Into Usable Data
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Information Visualization
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183 views

code_swarm - A Design
Study in Organic

by michaelogawa

190 views

Caleydo Matchmaker

"\ Commercial
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172 views

Model-Driven Design for
the Visual Analysis of ...
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109 views


https://www.youtube.com/watch?v=_5J80uDTxD8

e What to show

e dataset: share all, subset, or none




SHARED DATA

* showing all data in each view, but with different encoding schemes
* rational: different views support different tasks
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OVERVIEW + DETAIL

e one view shows (often summarized) information about the entire
dataset, while additional view(s) shows more detailed information
about a subset of the data

* rational: for large or complex data, a single view of the entire dataset cannot
capture fine details
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SMALL MULTIPLES

e each view uses the same visual encoding but shows a different subset
of the data

* rational: quickly compare different parts of a data set, relying on eyes instead
of memory
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* How to interact
* highlighting: to link, or not
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* How to interact

* navigation: to share, or not



LINKED NAVIGATION
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http://www.historyshots.com/rockmusic/

A variety of
options...

@) Partition into Side-by-Side Views

. e
=
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PARTITIONING

* action on the dataset that separates the data into groups

* main design choices

* how to divide data up between views, given a hierarchy of attributes
* how many splits, and order of splits how many views (usually data driven)

e partition attribute(s)
* typically categorical
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SCATTERPLOT PEE S
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TRELLISED VIEWS

* panel variables: attributes encoded in individual views

e partitioning variables: partitioning attributes assigned to columns,
rows, and pages




trellising this visualization based on
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HIVE: Hierarchical Visual Expression

* partitioning: transform data attributes into a hierarchy

* reconfigure hierarchies to explore data space

* treemaps used as spacefilling layouts

Slingsby 2009



TREEMAP
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A variety of
options...

3) Superimpose Layers




LAYERING

* combining multiple views on top of one another to form a composite
view
* rational: supports a larger, more detailed view than using multiple views

* trade-off: layering imposes constraints on visual encoding choice as well as
number of layers that can be shown
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overlays
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edge bundling

Holton 2006



multiple encodings




GLYPHS

* a graphical object with internal structure that arises from multiple
marks

* ambiguity: little distinct line between glyph and view!




A
Age TP 4T

Variations on Profile glyphs Stars and Anderson/metroglyphs Sticks and Trees

o, (@ /_
4
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Autoglyph and box glyph Face glyphs Arrows and Weathervanes



EES 554508 N SR WP Pl LM M) A S St S DI PP Y gt
‘;,‘04 1111111 ‘....'.’,"‘_..vl l ‘s s - \ Ve, 7) :.‘_
bed ¢9 Tens\V 1) 'a;p._.,-k“t i S ey . < ' ; e
LEEE. SNV VPSPl ) ‘o § % %
...... ' AN P PP | ¥ | » -
’ s\ VPP rm -2 -
froonnss 1 P AP A '
' VPPN &l - I » NE
...... ’ ””’A". < - g ot . 4
......... PPIII PP "I . ’ 10 vy
lcconsnvrrrrrre PPPPIsa, "'L £%% ¢ $ 2 Y,
Lovvnrnerry Y LA ' 2Tl 3 5 IS 1T S
Lo v v YRR EER RN vr;l,-' ’ ', ‘,/_l, "r A L
| TR R R R R el L LN AP 2 o e o o ‘T
STt Ea 28T el PR SOLL Y TH o 1 A pAd
EEREEEEEEE BB B REEE xtoteicir Dol & 1 1 04 AT RO &7
SEEEEEEEEEREBEEEET et 'RL TLE A RIS ST R ) \ - Eo
CEEERERRRRERRET O st “""Mv A .".-‘\\\. -
SRR RN RRREEE paeceet | RYLTIA LR I AR RYRAR g
PRPERRPRRRPRPRI PRI IR E L T . 11} \ 18 \\ ~ - oge
TEEEEEREEEEE R R ey \ BT IR TR N RN AT TR S
2 ERERRRRRRR000Y \ — '\.\“-t \\.\1'1"*.‘. WM \‘ I :.x - - -~
SRR R R R Ol LA W Y AR LR DA, -
IR R AT ‘\\“-lé‘ 't J LRT R S s i<
LR onl B3 N0 AR A ) e R
L L EEEEER e > W\ | A 5 ¢ % \ o "
L ) \ ' 1A . ‘. \ . | ’ i\ > o
AL R SEEY '\.\‘\,\\\\\,, \ ,,.',.'Y,
\ \ \ \ ) -
ALYy B AT LEREAS \\. O\ ' A N | S
NV N RN RE NN T L\ uWhs

) \ AR ER I AR R YA . RN '

— —

\\

LIC

rerwmas
_.Lm
11
‘ o luang
[ v .

AW

JT

ALTLEARRANARY

ARATIELERRERRS
AL A
ALY )

OSTR

-
/\/
~

AN
AN\ 17

W=
122

o
7

i

LL )//

i

G

& )
ey

o

N2

—
T
_—
-Q

it
—

Za\
/N‘II
:"‘ = //

N
i

: \
t\&\\\\\\\\»\‘}‘iﬁ‘e“\\

LIT

“gve

wih| || g

e
& Fonnas

X

OV Ame -
¥

i T

T

S v
=
U"“. - m
M ‘1'.1

b ST

] [ |
i) '.m““

B

e
° LA T L
AL M YT LA

e

o
R3
.
-
=

M
LR

“
0
]

o,
7, %

2NN O
SRR '

o‘..-‘;\ WY
°.‘.. ® o\ NN\ YY)

Al L I«\\
.Q R .‘. .'.‘\\\\\\

Kindlmann 2006



Process

* gather metadata for obtaining a set of nhames
* or, things you want to represent

* build a taxonomy
* propose several categorization schemes

* develop visual design
* determine order of visual channels
* propose optional mappings
* identify metaphoric abstractions

* implement a glyph-based system

Inputs and
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ITEM-LEVEL STACKING

de hovwdle consommees @ rairon de dewos millomelrer potr un, mdlion. do tonnes

| District de Londees, i, pye sl

Loew covlmre uu/iynm.‘ les capeces e consonunalions, Lar [opyaauu & ardonnder f-\t'lnplw dans une oo

Donneées adrmaver powr, former

Consomumntions. . Sonrces  des Rensed

Eixportations. _ Mincral stalivics 1965 paye

Troduits 4 ks Fonte, I : e
1855 caloulée & raison &\J.‘Jobﬂéﬂ'qu’.; v adin
gueantitds annelles de fonte. du Coal question g
Production du lev _ Mineral, statistics .

WSS olecslie & riron. e J#IE" da houitle.
s for; et adimettant §% de la, fon

Foyers domestiques - £ o
On Lestimade: en. ISF8 & 19

Edaicage au Gaz. — Consnn ation) artimide §
da la) priuckion, totale, .

L7y

JOSEPH MINARD |781-1870



streamgraph




HOME PAGE | TODAY'S PAPER | VIDED | MOST POPULAR | TIMES TOPICS | Log In | Register Mow

» S h All NYTi .
€he New YJork Eimes garc imes.com

Business |20

WORLD | U8, | K.Y /REGION | BUSINESS  TECHNOLOGY SCIENCE = HEALTH @ SPORTS

OPINION | ARTS | STYLE @ TRAVEL @ JOBS REAL ESTATE AUTOS

Search Business Financial Tools More in Business »

| ||@o| | |SelectaFinancial Tool Y|  Giobal Markets
Business

Economy  DealBook  Media & Small Your Energy &
Advertizing Business Money Environment

How Different Groups Spend Their Day

The American Time UTse Survey asks thousands of American residents to recall every minute of a day. Here is how people over age 15 spent their time in
2008. Related article

Everyone

Sleeping, eating, working and watching television take up about two-thirds Employed White Age 15-24 H.S. grads Mo children

of the average day. Men Unemployed Elack Age 25-64 Bachelor's Oine child
Women Mot in lab... Hispanic Age 65+ Advanced Twio+ children

~

7

Household activities

TV and movies Sleeping

Sam

By SHAN CARTER, AMANDA COX, KEVIN QUEALY and AMY SCHOEMWFELD

http://www.nytimes.com/interactive/2009/07/31/business/20080801-n1etrics-graphic.h

Send Feedback



http://www.nytimes.com/interactive/2009/07/31/business/20080801-metrics-graphic.html?_r=0

FOCUS + CONTEXT

* techniques to show detail (focus) and overview (context)
simultaneously

* requires: carefully pick what to show and hinting at what you are not

showing




FOCUS + CONTEXT

* synthesis of visual encoding and interaction
* user selects region of interest (focus) through navigation or selection

* provide context through aggregation, reduction, or layering




focus+context

® Embed
- Elide Data

i

=2 Superimpose Layer
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elision

(® Embed
5 Elide Dats * means “suppression”

e focus items shown in detail,
other items summarized
(suppressed) for context

i




Spacelree

2002 spacetree

Catherine Plaisant

.

+ Add to < Share eees More l‘ 0 ,I 0



https://www.youtube.com/watch?v=-vXRJ_Ry_yE

DO

e degree of interest

* based on observation that humans often represent their own
neighborhood in detail, yet only major landmarks far away

e goal is balance between local detail and global context

Furnas 1986



DOl Tree

. infteractive trees with animated transitions that fit within a bounded region
of space

* layout depends on the user’s estimated DO

* use...
* |ogical filtering based on DOI
* geometric distortion of node size based on DOI
e semantic zooming on content based on node size
e aggregate representations of elided subtrees
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DOl Tree

sg-0of -Interest Tree with extras

Degree-of-Interest Tree with extras

. rekamso
= 301+ views

+ Add to < Share eees More |‘ 0 ,l 0

Heer 2004


https://www.youtube.com/watch?v=RTQ0N4QY0yc

Superimpose

® Embed

 focus layer limited to a local
region of view, instead of
stretching across the entire
view

=2 Superimpose Layer




Toolglass & Magic Lenses

Toolglass & Magic Lenses: The See-Through Interface

tabletopresearch201

477

+ Add to =, Share «ees More i 2 P o



https://www.youtube.com/watch?v=BwIAcczLUUA
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Distort

® Embed

* use geometric distortion of the
contextual regions to make
room for the details in the
focus region(s)

= Distort Geometry
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http://www.cs.umd.edu/class/fall2002/cmsc838s/tichi/fisheye.html



http://www.cs.umd.edu/class/fall2002/cmsc838s/tichi/fisheye.html

@ Unfolding - Fisheye and Zoom lens example


https://vimeo.com/54025047

Fisheye Tree View
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https://www.youtube.com/watch?v=mTf7bPvdeJo

hyperbolic geometry



https://www.youtube.com/watch?v=pwpze3RF55o

distortion concerns

* unsuitable for relative spatial judgments
* overhead of tracking distortion

e visual communication of distortion
 (use gridlines, shading, etc.)




distortion concerns (cont.)

 target acquisition problem
* lens displacing items away from screen location

* mixed results compared to separate views and temporal navigation

* fisheye follow-up: concern with enthusiasm over distortion

* what is being shown: selective filtering
* how it is being shown: distortion as one possibility
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