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3D-Modellierung manuell und digital

» Blockpraktikum 4SWS in den Ferien

» Gemeinsam mit der Kunstpadagogik (Dr. Guminski)
= Wunsch-Voraussetzungen: 3D-Graphik 1+2 (Hoppe)
= Dauer: 2 Wochen, 18.-22. und 25.-29. September

= 1. Woche: modellieren mit Ton
 Danach 3D-scan der Ergebnisse

= 2. Woche: animieren mit 3DSmax
« auf Basis der handmodellierten Objekte

= Nur 7+7 Platze (6 schon vergeben)
= Bel Interesse email an butz@ifi.Imu.de
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Workshop Digitalphotographie

= Kein Schein, freiwilliges Angebot
= Dauer: 1 Woche: 4.-8. September

= Morgens ca.l/2 - 1 Stunde Folien
* Technische Grundlagen (Optik, Kamera

 Bildgestaltung durch
- Bildaufbau & Perspektive
- Zeit, Blende
- Licht

» Tagsuber praktisches Photographieren
 Vermutlich Architektur + Natur
* Bendtigt: eigene Kamera + Stativ

= Abends Bildbesprechungen am Rechner
= Bel Interesse email an butz@ifi.Imu.de
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Chapter 2: Information Visualization

Table of Content

= Motivation & examples

* Information & representation

= What is information visualization

= Perception basics

= Standard technigues

= Principles and Taxonomy

= Options for visualization & more examples
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“Graphical excellence is that which
gives to the viewer the greatest
number of ideas in the shortest time
with the least ink in the smallest
space.”

-- Edward R. Tufte
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Representation

» What is a good visual Representation?
» Capture and present the essential
* Deliberately hide irrelevant parts
» Appropriate for the recipient and his/her abilities
 To understand and interpret by the recipient
o Appropriate for the task

= “Solving a problem simply means representing it so as to
make the solution transparent” (Simon, 1981)

= Allow people to look at the presentation and draw the
“right” conclusions!
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Representations

Phwsikalischer Speicher (KB s gures / numbers
Insgesamt 214544
verfligbar 177396
Swstemcache 204792

CPI-Auslaskung

= Numbers in bar graph

= Plot with history
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How to read representations

» Read the plain facts

= Compare representations (visual
calculations)

* |dentify patterns
* Make Iinterpretations

= Can be enhanced by active diagrams
 Allow interactive manipulation
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External aids for thinking

The power of the unaided mind is highly overrated. Without external
aids, memory, thought, and reasoning are all constrained. But
human Intelligence is highly flexible and adaptive, superb at
iInventing procedures and objects that overcome its own limits. The
real powers come from devising external aids that enhance cognitive
abilities. How have we increased memory, thought, and reasoning?

By the inventions of external aids: It is things that make us smart.
(Norman, 1993)

= External cognition

* Internal and external representation and processing weave together in
thought

= External cognitive aids can enhance cognition

= An important class of external cognitive aids that make us smart are
graphical inventions
» Charts for navigation
» Diagrams
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Use of visual representations

» Pictures and diagrams are used to
communicate existing ideas and thoughts

» Graphical representations can help In
developing and formulating ideas and

thoughts
» Using visual representations “to think”

Q \ﬂﬂﬂ — Q
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Information — to visualize

= \What Is “Information”?

» Entities, concepts, things, items that may not have a direct
physical correspondence

e Information is often abstract

» Large sets of data and information
o Great amount of data
 Information is generated in many processes

* visualize: to form a mental image or vision of ...

» visualize: to Imagine or remember as Iif actually

seeing.
(American Heritage dictionary, Concise Oxford dictionary)
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What i1s Information Visualization

= The use of computer-supported, interactive visual representations of
data to amplify cognition. (Card, Mackinlay, Shneiderman ’98)

= Transformation of the symbolic into the geometric"
(McCormick et al., 1987)

= ...augmenting ... natural intelligence in the best
possible way, ... finding the artificial memory that best
supports our natural means of perception."” (Bertin,
1983)

= “The depiction of information using spatial or graphical
representations, to facilitate comparison, pattern
recognition, change detection, and other cognitive skills
that make use of the visual system.” (Hearst, 2003, CHI-
Tutorial)
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Information Visualization

* The basic idea
* Finding for information items an appropriate and meaningful
mapping into a 2-D or 3-D physical space.
» Creating a visual representation that helps to understand data
and is useful for analysis and decision-making

» Visual representations are helpful
» External cognition
« frame of reference
» “temp storage” for thinking

= “The purpose of visualization is insight, not pictures”
* Insight — understanding, discovery, decision making, explanation
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Definition by Shneiderman

= Compact graphical presentation and
 user interface for
* manipulating large numbers of items (102 - 109),
» possibly extracted from far larger datasets.

» Enables users to make
» discoveries,
e decisions, or
» explanations

= about
e patterns (trend, cluster, gap, outlier...),
e groups of items, or
 individual items.
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InfoVis Is applicable to:

» Text, documents, text archives

» Databases

= Statistics

» Financial data, business data

» Geographic data

» Network information, internet information
= Software
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What tasks are supported by
Information Visualization?

= Search
* Finding a specific information in a data set
= Browse
e survey, inspect, look for interesting information
= Analysis
« Comparison-Difference, find outliers and extremes, spot patterns

= Many more...
o (Categorize, Associate
* Locate, Rank
* ldentify, Reveal
* Monitor, Maintain awareness
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Reserve Coffee aet's Ble

Reserve Coffee 2et's Ble

The —Lark—
Africa and Pac&ﬁc Rnlast

Arabia ‘

Decaf’feihated

Decaf Mocca-.Java

ThE kmeric;s Complex and full-bodied. A blend of

I Jawva and Ethiopian hocca.

$13.95 per Ib.
(Click now for more options)

The !ﬂ\meric%s

http://www.peets.com/selector coffee/coffee selector.as
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ImproViz Snydal & Hearst

ALL BLUES

Written by Miles Davis; Recorded April 6, 1959 (Take 1), on the Columbia release "Kind of Blue"
Improvisations by Miles Davis (trumpet), Julian "Cannonball' Adderley (alto sax) and John Coltrane (tenor sax)
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ImproViz [Snydal & Hearst, CHI 2005]
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Goal of Information Visualization

» Use human perceptual capabilities to gain insights into
large data sets that are difficult to extract using standard
guery languages

= Exploratory Visualization, look for

e Structure

e Patterns
 Trends
 Anomalies

* relationships

= Provide a qualitative overview of large, complex data sets

= Help to find regions of interest and appropriate parameters
for more focused quantitative analysis
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Knowledge crystallization

= Knowledge crystallization involves getting insight
about data relative to some task

(Storey, 2004)

= Steps required in a Knowledge Crystallization task:

Information foraging/browsing (from repositories, people...)

Search for/build a schema (representation) —need to know what to
include/omit

Instantiate schema with data
Problem solve to trade-off features
May have to search for a new schema..

Package the patterns found in some output product (i.e. a concise
briefing of results)

= A visualization tool has to support or automate some of these steps,
it is a cognitive aid during our process of schematization

= S0 we need data, a task and a schema
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Knowledge crystallization (2)

W task Oﬂ;m@
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DEH“].H—"“' far dam .-'1'_',;- —F. dec'-,de, Cﬂmpﬂﬁﬂ
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Reorder . ‘\ \ Read fact
Cluster search an - > Read companison
Class for problem-solve,/ Read patiern
Average schema ; Manipulate
Promote ™~ ’ Create
Detect pattern Dl
Abstract instantiate D) ee
schema
Instantiate

"\;@-

FIGUuRE 1.15

Knowledge crystallization.

(Storey, 2004)
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Example — Air fare (1)

Boston, MA. United States (BOS-Logan Intl.} to Victoria, BC (YYJ-Victoria)
Expsdiia Piakis il i ot Wip 3 sl b a0l
Tap B pida it Falazka

Change your =earch

Ceparture airport:
| BOS (Boston) =

Desztination airport:
| v v pwictoria) |

Departing: (D OMA )
|5ﬂ1 2001

| hdarning j

Feturning: (0O )
[1311/2001

I Erening

Alrlire:;
| il girines

r Monstop flights only

Start adain m

g

Tao build your own trip, first pick any departing figlt

Sant by Flowesl prica © shotdest fights  departuns fime T arnval ime

fram CHTE3

745 AN Depan Bostan (EOS) Tue -

Arive Wictona (YY) 12:35 PM Thr 50mn

fram C3753

T-45 AR Depard Boston (EOS)
Sniea Wictona [¥A) 1235 PR

fram C$TE3

4=k PW Diepan Boston (EOS) Tua G Mow
Ariva ickona (YY) 1020 P Ak Aren

frarm C$7E3

44l FW Degart Boaton CEOS) Tua tiHoy
Agrbia Wictona [¥F) 030 P Ak Fean

from CHTER

T:00 AW Depan Boston (EO0S) Tug & Now
Ao Wictona [YJ) 1235 PR Bhr 35min

fram CW’BB

3220 PM Diepar Boston (EO03) Tue G-How

Aniea Victona [¥FJ) 100501 P Shr 41 mn

salect 10 536 pricas

Tz45 AW Depan Boston (EOS) Tue G-How

Auiriva Wickona [¥7J) 240 PR Shi S5min

salect 10 sae pricas

(%) Chosee and continug
@ Alr Canada 763 /2357
Correct i WencouyEr e
(=) Chooss and continue
@ Afr Canada 7E3 7 1613
onnecl in Wanoouver VYR
@ Choosa and continua
Gir Canada 587 A 120 71631

Conrect inromeal (v,
WanEouvaEr VYR

(=) Chooss and coninne
Adr Canada =07 £ 128 1635
Corract in Maordresl [(YLLY,
“Yancouver (YD

(%) Choss and continus
Al Canada 207 £ 133 /1513
Correct N Tarero (7L,
Wanoouver OV RD

(=) Chooss and continue
Al Canada Z805 £ 3553
Correct in Toronke (VI

{5:] Choosa and continus
Air Canada 763 71853

Conrect in Wancouser VR

(=) Chaoss and continng

T:45 AM Depart Boston (EO0S) Tue G-Hosw
Adriva Wictona [F.J) 3005 FK 10hr 200

Air Canada 763 F 1519
Cerrect in Janeougar CveRs

(Storey, 2004)
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Example — Air fare (2)

Time

11:00am

$745.00

L Z:45am > Approx.

Distance

Vancouver
Boston Montreal Victoria

(Storey, 2004)
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1885 French train schedule by E.J. Marey
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Mapping Problem

* A lot of information does not imply any obvious
spatial mapping!

= Basic Question: | o
How to map non-spatial abstractions into
effective visual representation?

= Approach:
Use interactive technigues and visual
representations to augment or amplify the user’s
cognition
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How Information Visualization can
Amplify Cognition
Different ways in which visualizations could help amplify cognition:

1. By increasing memory and processing resources available
» Parallel perceptual processing
« Offload work from cognitive to perceptual system
2. By reducing the amount of time to search
 High data density
« Greater access speed

3. Enhancing the detections of patterns and enabling perceptual
Inference operations

» Abstraction and Aggregation
4. Aid perceptual monitoring
» Color or motion coding to create pop out effect
5. By encoding information in an Interactive Medium
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Information Visualization
Basic Key Principles

= Abstraction

= Overview = Zoom+Filter = Detalls-on-demand
= Direct Manipulation

= Dynamic Queries

* |[mmediate Feedback

* Linked Displays

» Linking + Brushing

= Provide Focus + Context

= Animate Transitions and Change of Focus
= QOutput is Input

* |ncrease Information Density
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MINndS PACE (Brad Paley, http:/www.didi.com/brad/)

* Interaktive Visualisierung
einer Hierarchie

= Verschiedene
synchonisierte
Darstellungen

* Gruppenbildung durch
aneinanderrticken von
Objekten

» Spielerisches Ordnen
und Klassifizieren

Live demo
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http://www.didi.com/brad/

TextArc (srad Paley, http://www.textarc.org/)

* [nteraktive
Textvisualisierung

= Wo0rter eines Textes
werden in einer Ellipse
geschrieben

= Verbindungslinien
zwischen allen
Vorkommen eines
Wortes halten das
Wort wie Gummifaden

| = Spielerische Analyse
Live demo der Textstruktur

02/06/06 LMU Minchen ... Mensch-Maschine-Interaktion 2 ... SoSe06 ... Schmidt/Butz 38


http://www.textarc.org/
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