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More Data Types: Stevens

» subdivide quantitative further:

» interval: 0 location arbitrary
+ time: seconds, minutes.

» ratio: 0 fixed
+ physical measurements: Kelvin temp
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Channel Ranking Varies by Data Type

» spatial position best for all types
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Mackinlay, Card

» data variables
- 10,20, 30, 4D, 5D, otc
» data types
" nominal, ordered, quantiative
» marks
 point, lne, area, surface, volume
geometric primives.
 retinal properties
ize, brightness, color, texture, orientaton,
shape..
+ parameters that control the appearance of
geomatric prmives.
- separabie channals of information flowing from
retina to brain

> closest thing to central dogma we've got

Shneiderman’s Data+Tasks
Taxonomy

» data
- 1D, 2D, 3D, tempora, nD, rees, networks
 text and documents (Hanrahan

> tasks
* ovenvin:zoom. et Gt o domand
- relate, history, ox

» data alone not enough
» what do you need to do?

» mantra: overview first, zoom and fitter,

details on demand

[Shnoiderman, The Eyes Have I A Task by Data Type Taxonomy for
Informaion Visualzatins]



Tasks, Amar/Eagan/Stasko Taxonomy

> low-level tasks

Control Room Example
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Data Models vs. Conceptual Models

» data model: mathematical abstraction

Models Example

» from data model

- 17,254,286
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» standardized set for better comparison - includes semantics, support data
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+ classifying showers.
+ finding anamolies in local weather patterns
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Polaris

» infovis spreadsheet
> table cell

ot just numbers: graphical clements.

- wide range of reinal variables and marks
> tabl algebra & interaciive intriace

mal language
+ infuenced by Wikinson
rammar of Graphics, Springer-Verlag 1999

» commercialized as Tableau
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Fields Create Tables and Graphs

» Ordinal fields: interpret field as sequence
that paritions table into rows and columns:
- Quarter = (Qr1),(Qr2)(Q1r3).(Q1r4)

> Quantitative fields: treat field as single
element sequence and encode as axes:
- Profit = (Prof) <>

atbases Covs Sl Dare Tang nd Pat Hareahan. IEEE. TV (1 20021

Combinatorics of Encodings

» challenge
- pick the best encoding from exponenial
umber of possibilies (n + 1
> Principle of Consistency
-+ properties of the image should malch
properties of dafa
» Principle of Importance Orderin
- encode most important inormation in most
way

{Harsahan,

Automatic Design

> Mackinlay, APT

» Roth et al, Sage/Visage

» select visualization automatically given data
» vs. Polaris: user drag and drop exporation

~ limited set of data, encodings
- scalterplots, bar charts, elc
> holy grail
-+ entire parameer space




Mackinlay’s Criteria

» Expressiveness
Set of facts expressible in visual language il
sentences (visualizations) in language express
allfacts in data, and only facts in data,

» consider the failure cases.

Cannot Express the Facts

» A1 N relation cannot be expressed in a
single horizontal dot plot because multiple
tuples are mapped to the same position

Expresses Facts Not in the Data

> Length interpreted as quantitative value
» Thus length says something untrue about
nominal data

Mackinlay’s Criteria

» Expressiveness
+ Seof facts expressibl in visual language it
‘sentences (visualizations) in language express
alfacts in data, and oniy facts in data
» Effectiveness
- Avisualization is more effctive than anolher
visuaizaton i information conveyed by one
visualization is more readily perceived than

» formal approach to picture specification
eclare the picture you want fo see
~ compile query, analysis, and rendering
ommands needed lo make the picures
-+ automaically generate presentafions by
earching over the space of designs
» Bert'sviion st ot complete
 formalize data modk
" formalzs he spactcaions
~ experimentaly test perceptual assumptions
» much more research to be done.
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+ G/(Sy)  intial development costs
+ C,(y) iniial per-user costs
» (S : inital per-session costs
+ C, : perception and exploration costs
» benefit
- G = nmW(AK)
> profit
- F
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“a great visualization method is used by many people,
who use it routinely to obtain highly valuable knowledge,
without having to spend time and money on hardware,
software, and effort. Indeed, quite obvious.

information in other
(Hanraan,
T -+ subject of the next lecture
[Hanrahan, R -
[Mackinlay, APT]
Summary Value of Vis Cost Model Arguments
- I(t) = V(D.S. 1 » costs

» new methods not better by definition
» vis not good by definition
» must show why automated extraction
insuficent
e.g. automation not foolproof

if no clear patterns
+ method limitation?
~ wrong parameters?
+ ortruly not there in data?

» inspire new hypotheses vs. verify final truth

Arguments

» “avoid interaction” dictum controversial
ower of computer-based methods
+ but can degenerate into human-powered
search

» presentation/exposition vs. exploration

> artvs. science vs. technology

Credits

» Pat Hanrahan
- graphics.stanford.edu/courses/cs448b-04-
winterflectures/encoding

» Torsten Moller, Melanie Tory
+ discussions.




