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Course Home Page

= readings,lecture sides, 3l information
= reload frequently, updates common!

& permanent URL
g v c.ube.ca/ s

urses 53309

Course Design

' readingintensive course
= reading front-loaded in frst 7 weeks
- o prratons
 major
¥ eletupae, et ol
u writing
= questions, proposal fina report
= programming.
= project course (unless do analysis option)
= time management critca. staged development
= 10 problem sets or exams
u schedule
= no classes week of Thanksgiving (Oct 12,14)

Course Grading Summary

a class participation: 25%

= questions 75%, discusson 25%
' presentation: 25%
u project: 50%

' many subitems graded by buckets
= great 100%, good 89%, ok 78%, poor 67%, zero 0%

Course Structure

& lectures/readings
 weeks 18 (no classes week 7)
professor lectures
readings required, further readings optional
submit question for each lecture (19%)
& discusson (5°
= resnttions (25%)
eehs 9.1
u student presentatior

= oy pesener doce topic rendings
%)

 prosos 0% upiate 10%, spont 0%, et
Yo conent 50

Required Readings

n Ware
= Information Visuslization: Perception for Design
= 2nd edition
a Tufte
= Envisioning Information
= many papers
= most are color PDF dovnlaads from page
= 5 few handed out in class 3= hardopy

Prerequisites

' o courses required
' HCI very useful
' computer graphics useful
o graphics background could constrain your project
choices

Participation

= 6%: discussions in class
th lectures and student presentations
' 19%: one question for each required reading
= due 3t 10am Mon/Wed fo day's resing
= attendance expected, tell me in advance if you'l miss
class

= question credit sl posible f submitted in advance

Questions

= questions or comments.
= fine to be less formal than written report
= correct grammar and spelling expected neverthelss
be concise: a few sentences good, one paragraph max!
= shld b thougfl, e yu've resd s et
= poor o ask something trval to look uj
= Otk for drfcation ofgeninly confsing secon
= gading no bucke
et 104, go0d 854, K 8%, p 7%, 210 0

Question Examples: Poor

= Well, what exactly Pad--+ is? Is it a progarmming library
¢ of AP or a programming language? h
use it in our systems, for xample may be programming in
TCL or OpenGL may be 7
= | learned some from this paper and got some ideas of my
project

Question Examples: OK

= This seems like something fun to play around with, are
here any real implementations of this? Has a good
application for this type of zooming been found? s there
sill a eal need for this now that scroll wheels have.
become prevailent and most people don't even use the
scroll bar anymore?

' Playing with the applet, | find | like haf of their
approach. It's nice to zoom out as my scroll speed
increases, but then | don't ke the automatic zoom in
when | stop scrolling. Searching the overview | found the

he closeup. | think they need
to significantly dampen their curve

Question Examples: Good

= It would be interesting to compare the approach in this
paper to some other less-mathematically-thought-out
200m and pan solutions to see if it is really better.
‘Sometimes "faking it" s perceived to be just as good (or
better) by users.

' The space-scale diagrams provided a clear intution of
why z00ming out, panning then zooming in is a superior
navigation technique. However, | found the diagram too
‘cumbersome for practical use, especially for objects with
‘zoom-dependent representations (Figure 11).

Question Examples: Great

= I'm curious a5 to what would have happened if the authors

i formaton 1 kep round
o pesee the navigable seuctre

Presentations

' second half of class
= sign up by Oct 23
& material (exact numbers TED, depending on enrollment)
= 1 paper from my suggested it
= 2 papers your choice
u talk
u sldes required
= Summary important, but also have your own thoughts
i s ofppes
paison nd crtque
u gradg.
= per-paper: summary 70% citiaue 30%
= general: presentation syle 50%, content prep 50%

= balance depends on num papers,often 25-33% general

Projects

= choie 1 pegranming
= Tl ey consider stpeis s who do
rogramming project
u chice 2. nsyis

= detailed domain
= pariclary st o no-CS stdents
u stages
= meetings with me for spproval by Oct 23 (st very latest)
= proposal due Fri Oct 30
= update presentations Nov 16, 18
= final presentations Mon Dec 14
u fina report Wed De

Reserve Books

& Information Visualization: Perception for Design, Colin
Ware (20d ed)

' Envisioning Information, Edward R Tufte, Grapics Press
1090

' The Visual Display of Quantitative Information, Edward
R Tufte, Graphics Press 1983

= Visual Explanations, Edward R. Tufte, Graphics Press
1997

= Readings in Information Visualization: Using Vision To
Think; Card, Mackinlay, and Shneiderman, eds; Morgan
Kaufmann 1999,

' The Visualization Toolkit, 31 edition; Schroeder, Martin
and Lorensen; Kitware Inc. 2004




Information Visualization

= visual representation of abstract data
= computer-generated, often nteractive

Interactivity

u static images
10000
= art, graphic design
' moving images
u 150 years
= cinematography.
u interactive graphics.
= computer graphics, human-computer interaction

Information Visualization

= visual representation of abstract data
= computer-generated, often interactive
e task more effctively

Information Visualization

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

= bridging many fields
= graphics: drawing i realtime
= cognitive psych: finding appropriae representation
' HCI: using task to guide design and evaluation

Information Visualization

= visual representation of abstract data
= computer-generated, can be interactive
= help human perform some task mare effectivly
= bridging many fields
= graphics: crawing i resltime
= cognitive psych: fnding appropeiae representation
' HC: using task to guide design and evaluation
& external representation
a reduces load on working memory.
& offosd cognition
u fomillar example: multiigit multplication

External Representation: multiplication

paper | mental buffer

External Representation: multiplication

paper | mental buffer

%48 | [ 7%8=56]

External Representation: multiplication

paper | mental buffer

%48 | [ 7%8=56]

External Representation: multiplication

paper | mental buffer

External Representation: multiplication

paper | mental buffer

%48 | [5%8-40 + 5 = 45]

External Representation: multiplication

paper | mental buffer

External Representation: multiplication

paper | mental buffer

x4 | [7%4-28]

456

External Representation: multiplication

paper | mental buffer

x48 | [7%4=28)

External Representation: multiplication

paper | mental buffer

External Representation: multiplication

paper | mental buffer

%48 | [5%4-20+2-22]

External Representation: multiplication

paper | mental buffer




External Representation: multiplication

paper | mental buffer

External Representatio

paper | mental buffer

multiplication

External Representation: multiplication

paper | mental buffer

External Representation: multiplication

paper | mental buffer

57 57
48 48
55 55
2 B
. 30|45 =13l
External Representation: multiplication External i iplicati ion Visualizati External Representation: Topic Graphs

paper | mental buffer
57
x48

456
28

paper | mental buffer
57
x48
456

28

= visual representation of abstract data
= computer-generated, can be interactive
= help human perform some task mere effectivly
& bridging many fields
phics: draving in realtm
= gt pepe. g spmopriate resention
' HC: using task to guide design and evaluai
' external representation
a reduces load on working memory.
& offosd cognition
il rample, it mlipicaton
infovis example: topic graphs

[Godel, Escher, Bach. Hofstadter 1979]

Turing - Halting problem Halting problem - Decision
Halting problem - Infinty  procedures

Paradoes - Lewis Carroll  BlooP and FlooP - Al
Paradoes - Infnity Halting problem - Unpredictably

Infinity - Lewis Carroll long searches
Infinity - Unpredictably long  BlooP and Fl

searches. Unpredictably long searches
Infinty - Recursion * Recursion
Infinity - Zeno Tarski - Truth vs. provabilty

Infinity - Paradoxes
Lews Carroll - Zeno

Lews Carroll - Wordplay Paradoes - Self-ref

External Representation: Topic Graphs

= offioad cogition to visual systems
' minimal attention to read answer

External Rep: Automatic Layout

[N re——

InfoVis vs. SciVis

= s spatialization given (scientific visualization) or chosen
(information visualizati
' names are unfortunate historical accidents
 not scvis iff data generated by scientsts
infovi not unscientifc
= scivs not uninformative
= but - 100 late to change

 infovis: how to represent
= choosing, doing, evalusting
= huge space of possibities random walk ineffctive
= need design guidelnes

Lecture Topics

Fundamentals

Quantitative Ordinal
Position Position ———
Length Density
Angle Saturation
Siope Hue
‘Area i
Volume Connection
n Containment
Satration engt
Angle
Texture Siope
Connection Area
Containment Volume
‘Shape ‘Shape

Nominal

Position

Volume

Perception

Color




Statistical Graphics

Multiples/Interaction

Space/Layers/Order

Navigation/Zooming

D
DEED
Focus+Context High Dimensionality User Studies

Guest Lectures

= 11/4: Text - Keith Andrews, Univ. Graz
= 11/9: Scientifc Visualization - Stefan Bruckner, SFU

Office Hours

= 2:3 Wed after class, or by appointment
= ofice in X661, ICICS/CS X-Wing

My Own Current Research Interests

= problem-driven work
= technique-driven vork
 user studies

Problem-driven work =

+ evolutionary tree comparison i
~ Treeduxiaposer

« protein-gene interaction networks
robral

+ linguistic graphs.
— Constellation

Problem-driven work

« web logs
- Session\Viewer

+ large-scale
system monitoring

Technique-driven work
- 3D hyperboic graphs
e
« dimensionalty reduction
ey
J——
+ gensral muievelgrapns
iy
p—
e s

Studies: different flavors

+ head to head
system comparison
(o)
= 4 ve. 20 e browser

+ psychophysical
characterizalion

(cog psych)

~ impact ofdtotion on visual

~ on vaual memory

Studies: different flavors 1

« characterize
technique applicability,

derive design guidelines
~ siretch and sauish . -
panizoom navigation

=

~ separale vs. ntegraled views.

- 20 poins vs. 3D landscapes B . %




Studies: different flavors

+ requirements analysis
(before starting)
 aeh wnat hy dobeore new o noduced:
Guent worlow anaivss

+ field study of deployed system -
(atter prototype refined)
=t e use oo

Craracianze what ey can co now




