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Defining visualization (vis)

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

Why?!...

Why have a human in the loop?

Computer-based, ation systems provide visual representations o
designed to hel farry out tasks more effectively.

“ a' étio is sune h'n't>he isa ned to auget hma cép

* don’t need vis when fully automatic solution exists and is trusted
* many analysis problems ill-specified

—don’t know exactly what questions to ask in advance
* possibilities
—long-term use for end users (e.g. exploratory analysis of scientific data)
—presentation of known results
—stepping stone to better understanding of requirements before developing models
—help developers of automatic solution refine/debug, determine parameters
—help end users of automatic solutions verify, build trust

Why use an external representation?

Computer-based visualization systems provid
designed to help people carry out tasks more €

bf datasets

* external representation: replace cognition with perception
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Why represent all the data?

Computer-based visualization systems provide visua
designed to help people carry out tasks more effecti

Analysis framework: Four levels, three questions

¢ domain situation

Validation methods from different fields for each level

anthropology/ A Domain situation

Why analyze? SpaceTree TreeJuxtaposer
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* imposes a structure on huge =)
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How to encode: Arrange space, map channels
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Manipulate Reduce
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How?
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How to handle complexity: 3 more strategies + | previous

Manipulate Facet Reduce > Derive

® Change ® Juxtapose ® Filter ¥V
e @ ey .t : = e

® Select ® Partition ® Aggregate * change view over time
.. ,BB * facet across multiple

views

® Navigate ® Superimpose ® Embed * reduce items/attributes

< qam within single view

T -{M

¢ derive new data to
show within view

% ® Change

How to handle complexity: 3 more strategies + | previous

Facet Reduce

Manipulate

= Derive

# O Juxtapose ® Filter

® Partition
L Em

® Navigate

A
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* change over time

- most obvious & flexible
of the 4 strategies

3 Aggregate

® Embed
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Idiom: Animated transitions

* smooth transition from one state to another
—alternative to jump cuts
—support for item tracking when amount of change is limited
* example: multilevel matrix views
—scope of what is shown narrows down

*» middle block stretches to fill space, additional structure appears within
* other blocks sqmsh down to increasingly aggregated representations

[Using Muttilevel Call Matrices in Large Software Projects. van Ham. Proc. IEEE Symp. Information Visualization (InfoVis), pp. 227-232, 2003.]

Facet

® Juxtapose 3 Coordinate Multiple Side By Side Views

: = Linked Highlighting
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® Partition II .

,DD = Share Data: All/Subset/None

= Share Encoding: Same/Different
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How to handle complexity: 3 more strategies + | previous

Manipulate Facet Reduce > Derive
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Idiom: Linked highlighting System: EDV

see how regions
contiguous in one view
are distributed within
another
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[Visual Exploration of Large Structured Datasets. Wills. Proc. New Techniques
and Trends in Statistics (NTTS), pp. 237-246.10S Press, 1995.]

data: all shared

Idiom: bird’s-eye maps System: Google Maps

] National Park | ViZkai 1NSIsoTT

Idiom: Small multiples System: Cerebral
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Coordinate views: Design choice interaction

Partition into views

* encoding: same ! . * encoding: same L Data * how to divide data between views (3 Partition into Side-by-Side Views
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* single bar chart with grouped bars * small-multiple bar charts < <

— split by age into regions
* one chart per region

— split by state into regions
» complex glyph within each region showing all ages

— compare: easy within age, harder
across states

— compare: easy within state, hard across ages
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* split by type
* then by neighborhood
* then time

—years as rows
—months as columns

[Configuring Hierarchical Layouts to Address Research Questions. Slingsby, Dykes, and Wood IEEE Transamons on Vrsuuhzatmn and Computer Graph:cs
(Proc. InfoVis 2009) 15:6 (2009), 977-984.]

* switch order of splits
—neighborhood then type
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[Configuring Hierarchical Layouts to Address Research Questions. Slingsby, Dykes, and Wood. IEEE Transamons on Vrsualization and Computer Graphics
(Proc. InfoVis 2009) 15:6 (2009), 977-984.]

« different encoding for
second-level regions

Rarnet

—choropleth maps

avering

[Configuring Hierarchical Layouts to Address Research Questions. Slingsby, Dykes, and Wood. IEEE Transactions on Visualization and Computer Graphics
(Proc. InfoVis 2009) 15:6 (2009), 977-984.]




How to handle complexity: 3 more strategies + | previous

Manipulate Facet Reduce

= Derive

® Change ® Juxtapose
ot L L

® Select @ Partition , 3+ reduce what is shown
~ ,DB ' within single view

® Navigate ® Superimpose
" M

Reduce items and attributes Reducing Items and Attributes Reduce
. . ® Filter ® Filter
* reduce/increase: inverses
> Items

filter

—pro: straightforward and intuitive

® Aggregate

> Attributes
* to understand and compute

—con: out of sight, out of mind

aggregation b Aggregate
—pro: inform about whole set E

. 3 X ) > Items
—con: difficult to avoid losing signal

not mutually exclusive
—combine filter, aggregate

—combine reduce, facet, change, derive §

Idiom: boxplot

* static item aggregation

« task: find distribution
* data: table

* derived data

—5 quant attribs
* median: central line

* lower and upper quartile: boxes
* 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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® DataTypes abstraction )
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