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Course Design

' readingintensive course
= reading frontloaded i frst 9 weeks

Course Structure

= lcursresdogs
weeks 1-9 (no clsses week 8)
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Course Mark Breakdown Required Readings Prerequisites Participation
u class pariciption: 25% = Munzner u o courses required u 6% discussons in class
= cuestons 5%, discussion 25% = Infomation Visualzaton: Prinips, Methods,and u HO very useul = both lctures andsudent prsentatons
Practice = 19%: questions for each required reading

 presentation: 25%
= datails later
u project: 50%
= proposal 10%
= interim update presentation 10%
10%

B project content 50%

u pre-publicaton draft
' chapters posted one week bafore reading i due
= oy pavers
color PDF domnloads from ps
= Some are DL ik e vy E2orony
10 required textbook to buy.
u optional reaing: Ware, Tufte

' computer graphics useful
o graphics background: constraint on project choices
' grads from other departments welcome
' if 10 programming background: do analyss/survey
project

& attendance expected
- tell me in advance i you know you'll miss class
= question credit sil posible f submitted n advance
' tell me when you recover if you were il

Questions

= questions or comments
& fine to be less formal than written report
1 conect gramma nd spling epcced el
b ot o snteces g, o praranh mast
= shold b thovghtfl, show yo've red snd reflecte
' poor o ask something trvial to look u
B 0k to ask forclarification of genuinely confusing section
' book vs paper comments
a best: substantive comments on mteris
s o o, e verd
dicn't
ot v s (s o o )
' grading into buckets
P

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
there 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
‘zo0m-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

= secod half of s

by Oct 2
= e (e mambers TBD, depending on evlient)
1 paper from my suggested s

=2 papers your choice
= talk

1 sides reuired

mmary important, but also have your own thoughts
il pointsof pape
ompaion nd e

 per-paper: summary 70% citiue 30%

 synthesi: citique synthesis 100%

= general: presentation syle 50% content prep 50%

' balance between 3 pieces depends on num papers
assigned

Presentation Topics

Fittp: /wwne.cs.ube.ca/-tmmcourses /533-
11 /presentations htri

Projects

= choie 1 peganming
= Tl ey considr panisingstaets v do
gramming project
& choice 2: analysis

= parclary st fo no-CS stdents
& choice 3: survey

= very detaied domain survey

= particulary suitable for non-CS students




Projects: More

u stages
¢ mesingswith e for sl by O 121 (¢ )
= proposal due Fri Oct
= e oo Nov 14/16/21
= final presentations Mon Dec 12 2.5
= final report Wed Dec 14 noon.

Fittp:/ /vwne.cs.ube.ca/-tmmcourses [533-11 resources htmi

Course Goals and Feedback

 twofold goal
et you ol
& generics teach t0'be a better researcher

= detailed written comments on writing and presenting.
= bothcomntan e
¢ el of ppe v oryour il it
= ot within 3 week or
- ore bt o ety presnains
 fst graing o s cutions
= great 100%, good 89%, ok 78%, poor 67%, zero 0%
o i by o
o wee 3t most

Office Hours

5.6 Wed after class, or by appointment
= ofice in X661, 1CICS /C5 X-Wing

Reserve Books

' Information Visualzation: Perception for Design, Colin
Ware (2nd ed)

& Envisioning Information, Edward R. Tufte, Graphics Press
1000

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

& Visual Explanations, Edward R. Tufte, Graphics Press
1007

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

' The Visualization Toolkit, 3 edition; Schroeder, Martin
and Lorensen; Kitware Inc. 2

Information Visualization

= visual representation of abstract data
u computer-generated, often interactive

Interactivity

a static images

0000 ye
u art, graphic design
' moving images
cinematography
' interactive graphics
30 years
= computer graphics, human-computer interaction

Information Visualization

1 visual representation of abstract data
= computer-generated, often interactive
= help human perform some task mere effectivly

Information Visualization

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

= bridging many fields
= graphics: crawing i resltime
ot pch: fning syt ersentation
' HC: using task to guide design and evaluaior

Information Visualization

= visual representation of abstract data
= computergenerated, can be interactive
= help human perform some task more effctively

= bridging many fields
= graphics: drawing in realime
= cogritive psych: finding appropriae representation
' HC: using task 1o guide design and evaluation

= external representation

= reduces load on working memory

= offoad cogrition

= familiar example: multidigic multplication

External Representation: multiplication

paper | mental buffer

External Representation: multiplication

paper | mental buffer

External Representation: multiplication

paper | mental buffer

w48 | [ 7¢8-56]

External Representation: multiplication

paper | mental buffer

External Representation: multiplication

paper | mental buffer

x48 | [5%8-40 + 5 = 45)

External Representation: multiplication

paper | mental buffer

External Representation: multiplication

paper | mental buffer

%48 | [1%4-25]




External Representation: multiplication

External Representation: multiplication

External Representation: multiplication

External Representation: multiplication

paper | mental buffer

paper | mental buffer

= visual representation of abstract data
= computergenerated, can be interactive
= help human perform some task more effctively

= bridging many fields

raphics: draving in reatime

= cognitive psych: finding appropriae representation
' HCI using task to guide design and evaluation

= external representation

= familiar example: multidigit multplication
= infovis example: topic graphs

paper | mental bufer paper | mental bufer paper | mental buffer paper | mental buffer
2 2 2
57 57 57 57
a8 | [704=25] w8 w8 | [5%4-20+2-22] g
156 156 156 156
8 8 28 28
External Representation: multiplication External Representation: multiplication External Representation: multiplication External Representation: multiplication
paper | menta buffer paper | menta buffer paper | menta buffer paper | mental buffer
57 57 57 57
48 48 48 48
1 1 1
456 456 456 456
28 28 28 28
6 36| [3+5-13 B 736 | (4241=7)
External Representation: multiplication External i i i i External Representation: Topic Graphs

[Godel, Escher, Bach. Hofstadter 1979]

Turing -

Halting problem Halting problem - Decision

Halting problem - Infinty  procedures
1

Lews G

Paradoes Tarski - Truth vs. provability
Paradaxes - Infnity Tarski - Epimenides
Infinity - Lewis Carroll Tarski - Undecidability
Infinity - Recursion Paradoes - Self.ref
Infinity

Infinity - Paradoxes

Lews Carroll -

Lewis Carroll - Wordplay

External Representation: Topic Graphs

= offload cognition to visual systems
& minimal attention to read answer

(),
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External Rep: Automatic Layout

automatic: secongs

manual: hours, days

Lecture Topics

Design

Studies




Visualization Design

Data Principles

Visual Encoding Principles

Interaction Principles

= infovis: how to represent
= choosing, doing, evluat
= huge space of possibities: random wal ineffctive
= need design guidelines
= broad range of application domains.
= discrete math: stats, graph theory, combinatorics,

' scivi: heavy algorithms focus
 small s of app domains
= volume rendeing (medicalimaging)
= flow (i dynamics)
= continuous math: signal processing, flow topology.
meshing,

° ° ° °
o L) o L)
o"n u®me
e e : = eon :
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e, "e0, o "e0)
View Composition Methods Data Reduction Methods Dimension Reduction Methods Tabular Data
Graphs/Trees Spatial Fields / SciVis InfoVis vs. SciVis Evaluation

= s spatalzation given (i) orchosn (fois)

Reading For Next Time

' Visualization. Munzner. Chapter 27, Fundamentals of
Graphics
= overview to show you spirt/content o this course
& Visual Exploration and Analysis of Historic Hotel Visits
Weaver et al
= MizBee: A Multiscale Synteny Browser. Meyer, Munzner,
ter

= reading questions due 11am Monday by email

= no RTF/DOC etc.

= http/ /i cs.ubc.ca/ tmim /courses/533-11/ #today




