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Visualization for Data Science
DS-4630 / CS-5630

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

'l|'
= Share Data: All/Subset/None
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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




Browse
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VisBricks: Multiform Visualization of Large, Inhomogeneous Data
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code_swarm - A Design
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by michaelogawa

190 views
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il Commercial

by caleydotugraz
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

* 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

* 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

* 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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A variety of
options...

@) Partition into Side-by-Side Views

e
SHa 0 | $ 0




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)

 partition attribute(s)
* typically categorical
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TRELLISED VIEWS

* panel variables: attributes encoded in individual views

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

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

CPU utilization over time

st et SRl Pt SA et b U P e e L WY A A STt L S

Total CPU udlization

o N - : — —

05 0000 051000 06 0000 06 1000 070000 071000
Time

|o0c

Totl CPU vnlization

CPU utilization over time

CPU utilization over time

o r————— — R ——— L S e y—p—————
80 ) 4 0 ‘ 1
- |
-
a |
&0 " 1 L_‘
A g
i 2
«© ) | ! ') v
| . | ;
| N ‘ L -
\ I'¢ {l | .r\ " | ‘\
e I ’ 1 v | |
20 K JV { \ J | /e
1y | A ; \ J | | ! 3 W
| W e B i ! ey & e (T T 2
Iy AL ; A%/ P k/ o A = :
| '\ l_ '.\_ wr A‘_‘.j_,_,..'.\ .\,r AN Y | e .' ',_\( el
o D e e e s | o et
05 0000 053000 06 0000 053000 07 0000 073000 08000 05 0000 053000 06 0000 04 J000 070000 0r 000 08 0000
Time Time




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
mu = -
Autoglyph and box glyph Face glyphs Arrows and Weathervanes
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Inputs and

Process -

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

* build a taxonomy
e propose several categorization schemes -

* develop visual design

e determine order of visual channels e
* propose optional mappings e
* identify metaphoric abstractions -

* implement a glyph-based system
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ITEM-LEVEL STACKING
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streamgraph

Byron 2008
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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
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elision

(® Embed
3 Elide Dt * means “suppression”

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

i




Spacelree

2002 spacetree

Catherine Plaisant

87 views

Add to Share eees More 0 10
]



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

DO

* degree of interest

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

* 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 DOI

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

se-of -Interest Tree with extras

Degree-of-Interest Tree with extras
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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

= Superimpose Layer




Toolglass & Magic Lenses

Toolglass & Magic Lenses: The See-Through Interface

tabletopresearch201

4 179



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

85:52 AM

yping demo +
\ MaoLi(gingo
ﬁé'gﬁfging Glass
=4 S

maghnification

highlight | suppress
J ¥

\

{ /]



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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@ 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
e (use gridlines, shading, etc.)




distortion concerns (cont.)

e 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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