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Visualization (vis) defined & motivated

Computer-based visualization systems provide visual representations of datasets
designed to help people carry out tasks more effectively.

Visualization is suitable when there is a need to augment human capabilities
rather than replace people with computational decision-making methods.

* human in the loop needs the details
—doesn't know exactly what questions to ask in advance

Visualization
Analysis & Design

—longterm exploratory analysis

TreeJuxtaposer

Why analyze?

SpaceTree

* imposes a structure on huge
design space
—scaffold to help you think
systematically about choices
—analyzing existing as stepping
stone to designing new

[SpaceTree: Supporting Exploration in Large
Node Link Tree, Design Evolution and Empirical
Evaluation. Grosjean, Plaisant, and Bederson.

[TreeJuxtaposer: Scalable Tree Comparison Using Focus
+Context With Guaranteed Visibiity. ACM Trans. on
Graphics (Proc. SIGGRAPH) 22:453~ 462,2003]

Analysis framework: Four levels, three questions

* domain situation

—who are the target users?

* abstraction

—translate from specifics of domain to vocabulary of vis

* what is shown? data abstraction
« often don’t just draw what you're given: transform to new form

* why is the user looking at it? task abstraction

[A Nested Model of Visualization Design and Validation.
Munzner. IEEETVCG 15(6):921-928, 2009 (Proc. InfoVis 2009). ]
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* solution: use methods from different fields at each level
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How to encode: Arrange space, map channels

Encode
® Arrange ® Map
> Express 2 Separate from categorical and ordered
- attributes
N "m
\& = Color
= Hue = Saturation = Luminance
> Order > Align HEm . Ll
- - Size, Angle, Curvature, ...
sl - 1))D
> Use
= Shape
R +tema
= Motion

Direction, Rate, Frequency, ...
9 .
O o ®
° @

Definitions: Marks and channels

o marks 3 points ® Lines ® Areas
—geometric primitives . ° ]
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Encoding visually with marks and channels

* analyze idiom structure

—as combination of marks and channels
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Channels: Matching Types
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* expressiveness principle
—match channel and data characteristics
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Channels: Rankings
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How to handle complexity: 3 more strategies + | previous

Manipulate Facet Reduce > Derive
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® Aggregate

R ==

* facet across multiple

views
® Navigate ® Superimpose @ Embed * reduce items/attributes
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* derive new data to
show within view

How to handle complexity: 3 more strategies + | previous
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How to handle complexity: 3 more strategies + | previous

Manipulate Facet Reduce > Derive
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System: Google Maps

AL

Idiom: bird’s-eye maps

* encoding: same

* data: subset shared

* navigation: shared
—bidirectional linking
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[A Review of Overview+Detail, Zooming, and Focus+Context Interfaces.
Cockburn, Karlson, and Bederson. ACM Computing Surveys 41:1 (2008),
1-31]

* overview-detail

System: Cerebral

LPSLL37_1 =2

Idiom: Small multiples

R CY: P lor—)
>

"B o §lLPs-l g

encoding: same

data: none shared

—different attributes
for node colors

LPS_2 ‘:_ LPSLL37.2 &0 |
—(same network

layout)

navigation: shared

[Cerebral:Visualizing Multiple Experimental Col ntext. Barsky, Munzner, Gardy, and Kincaid. IEEE Trans.
Visualization and Computer Graphics (Proc. InfoVis 2008) 14:6 (2008), 1253—1260.]
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Idiom: Linked highlighting

* see how regions contiguous in one view are
distributed within another

—powerful and pervasive interaction idiom

* encoding: different
* data: all shared

Position

LU000R000os

[Visual Exploration of Large Structured Datasets. Wills. Proc. New Techniques
and Trends in Statistics (NTTS), pp. 237-246.10S Press, 1995.]

Coordinate views: Design choice interaction
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* why juxtapose views?
—benefits: eyes vs memory
* lower cognitive load to move eyes between 2 views than remembering previous state with
single changing view
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—costs: display area, 2 views side by side each have only half the area of one view

Idiom: Animation (change over time)
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How to handle complexity: 3 more strategies + | previous
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Reduce items and attributes

* reduce/increase: inverses

* filter
—pro: straightforward and intuitive
* to understand and compute
—con: out of sight, out of mind
* aggregation
—pro: inform about whole set
—con: difficult to avoid losing signal

not mutually exclusive

—combine filter; aggregate

Reducing Items and Attributes Reduce
® Filter ® Filter
> Items

> Attributes

¥3 Aggregate

> Items

® Aggregate

Idiom: boxplot

* static item aggregation
* task: find distribution .
* data: table

* derived data
—5 quant attribs o
* median: central line

* lower and upper quartile: boxes LI o

* lower upper fences: whiskers

—values beyond which items are outliers

—outliers beyond fence cutoffs explicitly shown

[40 years of boxplots. Wickham and Stryjewski. 201 2. had.co.nz]

Idiom: Dimensionality reduction for documents

» attribute aggregation
—derive low-dimensional target space from high-dimensional measured space
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The Shape of Space Outside In —20% promo code for book+ebook combo:
Geomview HVNI17
Charlie Gunn Stuart Levy Mark Phillips Delle Maxwell — http://www.crcpress.com/product/isbn/9781466508910
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—illustrations: Eamonn Maguire

* papers, videos, software, talks, courses
http://www.cs.ubc.ca/groupl/infovis
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