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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-basedzisus
designed to hel®

ation systems provide visual representations o
£arry out tasks more effectively.

Visuaizé io is suitable h'n't>he isa ed to auget human capahiltiesv
I rather than replace people with computational decision-making methods.

* 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 v bf datasets

designed to help people carry out tasks more €T

en ttgo

* 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 effective

* summaries lose information, details matter
—confirm expected and find unexpected patterns

—assess validity of statistical model 12 R -
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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

idiom

* how is it shown?
* visual encoding idiom: how to draw
* interaction idiom: how to manipulate

algorithm
— efficient computation

[A Nested Model of Visualization Design and Validation.
Munzner. IEEETVCG 15(6):921-928, 2009 (Proc. InfoVis 2009). ]

domain

abstraction

idiom

[A Multi-Level Typology of Abstract Visualization Tasks
Brehmer and Munzner. IEEETVCG 19(12):2376-2385, 2013 (Proc. InfoVis 2013).]

How?

6

Why is validation difficult?

« different ways to get it wrong at each level

A Domain situation
You misunderstood their needs

Q Data/task abstraction
You're showing them the wrong thing

@ Visual encoding/interaction idiom
The way you show it doesn’t work

Algorithm
Your code is too slow

Why is validation difficult?

« solution: use methods from different fields at each level

A Domain situation problem-driven

anthropology/ Observe target users using existing tools work
ethnography
Q Data/task abstraction
. Visual encoding/interaction idiom

design Justify design with respect to alternatives

computer Algorithm e

scienpce Measure system time/memory teChmque driven

Analyze computational complexity work

cognitive Analyze results qualitatively

psychology Measure human time with lab experiment (lab study)

anthropology/ Observe target users after deployment (field study)

ethnography

Measure adoption

[A Nested Model of Visualization Design and Validation. Munzner. IEEETVCG 15(6):921-928, 2009 (Proc. InfoVis 2009).]
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How to encode: Arrange space, map channels

Encoding visually

Definitions: Marks and channels
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