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Course Home Page

» main source
» readings, lecture sides, al information
» reload frequentl, updates common!
» permanent URL.
- w5 ube ca tmmicourses/cpscS33c 06 fal
» shorteut
» w05 ube ca tmmicourses/S33

Course Design

» readingintensive course
» reading front-ioaded infirst 7 weeks
» oral presentations
» major presentatior
~ Pt vpdate, rjet iral
» writing
» questions, proposal,final report
» programming
project course (unless do analysis option)
+ time management critcal: staged development
» o problem sets or exams ;)
» schedule
» one week during term with o classes (Oct 31, Nov 2)

Course Structure Summary

* clss partcpaton: 25%
s 75%, discussion 25%

. Dvesenlaﬂon 25%

» project: 50%

» most grading by buckets:
- greal 100%, good 89%, ok 78%, poor 67%, 2610 0%

Course Structure

» lecturesireadings
+ weeks 17
; s ecrs.
~ all do core read
. Submitquestons o each ecure (19%)
~ discussion (6%)
» presentations (25%)
- weeks 9-12
student presentatir
~ ony prosenter oo opc readings
» discussion (6%)
- proect 607%)

" ropost 1%, update 10% repor 20%prosenaion
10%, content 50%

Required Readings

> Ware
 Information Visualization: Perception for Design
edition

» Envisioning Information
» many papers
» most are color PDF downloads from page.
+ a fow handed out in class as hardcopy

Participation

» 6%: discussions in class
+ bolh lectures and student presentations
» 19%: 5 questions on required readings.
ue at 9am Tue/Thu for day's reading
» atendance expected
» if you can't attend: no credit i email after Sam

Questions

» questions or comments.
» fine to be less formal than written report

+ (cormect grammar and speling expected nevertheless)
» should be thoughtiul, show you've read and reflected

» poor to ask something trival o look

+ okcto ask for clarfcation of genuinaly confusing

» grading into buckets:
» great 100%, good 89%, ok 78%, poor 67%, 2610 0%

Question Examples: Poor

> el st sy Pades 571 . pogaerning
loraryor asetof APl o  pogramming language?
an we use itin our syslems for xample may be
Dmgvammmg in TCL or OpenGL
» Ilearned some from this paper and got some ideas of
my project.

Question Examples: OK

» This seems like something fun to play around with,

there any real implementations of this? Has a
good application for this type of zoomi

ing been found

3

fsthar il veal need for this now that scroll wheels
ome

have
et st e anym
- P\aymg with the applet, g ke bt of e

at the overview, | fell back in 1o the closeup. | think

they need to significantly dampen their curve.

allentand mostpeople dori even

Question Examples: Good

» ok b inkeresing o compere the sprosch n
this paper to
loseimathematicaly mougm out zoom and pan
solutions to see it s really better. Sometimes "faking
it"is perceived to be just as good (or better) by users
* Tne space-scle dagramsprovided a ear nion
of why zooming out, panning then zo

clic:
for objects with zoom-dependent representations.
(Figure 11

Question Examples: Great

» i curious 3 o what wou hav happoned o athors
had simply preselected the values of the free parameters.
o o papants i ha s sy v o ot h
their technique to the standard
magification ools present in a normal”application (much
e psca-cal ks i) Couk e it e uaes
facturing’a arge standard deviaton in the free
parmetr specihations vy et o values e erly
produce a local improvement in their abilly to maripulate
e rterfce stesd facthelyseaching for an ol
valuation schern
narasavan e speed-dependent automatic zooming
met with mixed success on some applications. lsnt this
stcess rlted o how compressie” some foraton
o. bex ing must necessarly thiow out some.
irmaton et ooss whin inomaton o eep
around 1o preserve the navigable structur

Presentations

» second half of class.
» sign up by Oct 20
* ateril (ecac mmbors TBD, depending on
i
- XX Dapers fom my suggestons
~ XX paper found on your owr
> talk
-~ sides required
» not justoutine!
= ciicalpoits of papers.
» comparison and criaue
» grading
~ per-paper: summary 70%, crilque
* genera: prsentaion s 0% Coment reareon

Projects

» choice 1 : programming
~ com

~Teiiony cuns\aer " suprishg tdents o o

- o oxsing 00 o st
- detalled domain sury
~ G o o G5 sudents

» stages.
> mestings win e 0ot 1720
+ proposal due Oct 2
» update plsssmanons o 1410
~ final presentatior
-+ final report Dec

Reserve Books

» Information Visualization: Perception for Design,

Colin Ware (2nd ed)

* Tne Viual Display of Quaniatve normaten
Edward R. Tufte, Graphics Press

*» Envisioningiformatio, Edrd . m«a Graphics

» Vs Exp\anaﬁons Edward R. Tufte, Graphics
Pres:

- Raadmgs in Information Visualization: Using Vision
To Think; Card, Mackinlay, and Shneiderman, eds;
Morgan Kaufmann 1999.

» The Visualization Toolkt, 2nd edition; Schroeder,
Martin and Lorensen; Prentice Hall 1998

Information Visualization

» visual representation of abstract data
computer-generated, can be interactive.




Interactivity

» static images
» 10,000 years
- art graphic design
» moving images
-
cinematography
» interactive graphics
- 2

ars
- computer graphics, human-computer nteraction

Information Visualization

» visual representation of abstract data
» computer-generated, can be interactive
> help human perform some task more effectively

Information Visualization

» visual representation of abstract data
puter-generated, can be inferaciive
+ holp human perform some task more effoctively
» bridging many fields
~ graphics: drawing in realtime
e peye i s repesentaion
+ HCI: using task to guide design and evaluation

Information Visualization

» visual representation of abstract data
generated, can be ineracive.
+ help human perform some task more effoctively
» bridging many fields
+ graphics: drawing in realtime
e peye i s repesentaion
+ HCI: using task to quide design and evaluation
» external representation
» 1oduos lad o working mamary
» offoad cogni
e exampl: mtipicatondhision

External Representation: multiplication

paper | mental buffer

57
x48

External Representation: multiplication

paper | mental buffer

57
x48 | [7'8=56]

External Representation: multiplication

paper | mental buffer

5
x48 | [7'8=56]

External Representation: multiplication

paper | mental buffer

5
57
x48

6

External Representation: multiplication

paper | mental buffer

5;
48 | [5'8=40 4 5 = 45]

External Representation: multiplication
paper | mental buffer

57

xag

456

External Representation: multiplication

paper | mental buffer

57
x48 | [7°4-28]

456

External Representation: multiplication

paper | mental buffer
2

57
x48 | [7°4-28]

456
8

External Representation: multiplication

paper | mental buffer

External Representation: multiplication

paper | mental buffer

x48 | [5'4-20+2-22)

456
208

External Representation: multiplication

paper | mental buffer

208

External Representation: multiplication

paper | mental buffer




External Representation: multiplication

paper | mental buffer

57
xag
1
456
228
36| [B+5-13

External Representation: multiplication

‘mental bufer

External Representation: multiplication

‘mental bufer

736 | [44241=7]

External Representation: multiplication

‘mental bufer

External Representation: multiplication

paper | mental buffer

57
x48

456
228

2738

Information Visualization

» visual representation of abstract data
- compute-genarstad can bo rsciv
» holp human perform some task more effectively
» bridging many fields
+ graphics: drawing in realtime
~ cognitive psych: inding appropriate representation
+ HCI:using task to quide design and evaluation
» external representation
» reduces load on working memory
 offoad cognition
» famillar example: multplcation/division
» infovis example: topic graphs.

External Representation: Topic Graphs
[Godel, Escher, Bach. Hofstadter 1979]
Turing - Halting problem Halting problem - Decision
procedures
BlooP and FlooP - Al
Haling prablm - Unprcit

Infinity - Lewis Caroll long se:
Infinity - Unpredictably long Bloob and FooP - Unpredid
searches long searches

Infinity - Recursion BlooP and FlooP - Recursiq
Infinity - Zeno Tarski - Truth vs. provabily
Infinity - Paradoxes Tarski - Epimenides

Lewis Carroll - Zeno Tarski - Undecidability

oll - Zen
Lewis Carroll - Wordplay Paradoxes - Self-ref

External Representation: Topic Graphs

» offioad cognition to visual systems
» minimal atiention to read answer

External Rep: Automatic Layout

automatic: seconds

manual: hours, days

< -]

R ——

InfoVis vs. SciVis

» s spatialization given (scientfc visualization) o
chosen (information visualization)
+ my defintion
» names are unfortunate historical accidents
erated by scientsts

» infovis: how to represent
~ choosing, doing, evaluati
» huge space of possivilies: random walk neffeciive
» need design gudelines

Lecture Topics

Focus+Context

Frameworks/Models

Quantitative Ordinal Nominal
Position Position ———  Position
Length Density Hui
Angle saturation Texture
Siope Hue Connection
Area Texture Containment
Volume Connection nsi
Density Containment saturation
Satwration Length hap
Hue Angle Length

ture Siope Angle

Connection Area Siope.

Volume Area

Shape Volume

Perception
o L] L] L]
ey 1 0%y &
l..::l I...:I
U e - L]
e "e0 o, "o
T, n n

Space/Order




Depth/Occlusion

High Dimensionality

Evaluation

Guest Lecturer: TBD

Comprelensiilly Easeofse Speedaf e Ovenll

Interaction

Graphs/Trees

More Guest Lectures

» stayed tuned, things may shuffle

+ environmental sustainabilty
> techniquesiprojects.
- Focus+Context
- muligimensional scaling
» scalable graph drawing
- evaluation
» 1:30-2:30 Tuesdays or by appointment
+ offce in X661, ICICSICS




