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1. Introducti

Un exemple :

choisir dans une grande
masse d'informations
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Autre exemple : comprendre un phénomene
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Edward R. Tufte (1992). The Visual Display of Quantitative Information

Minard (1869) : carte augmentée par des flots
« graphics reveals data » (Tufte)
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cybergéographie

Lumeta (revue Nature)
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Un exemple au Xe siecle
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[Tufte, Visual display ... p. 28, d’aprés H. Gray Funkhouser, Osiris, Jan 1936, 260-2]

le temps qui passe sur le papier



Un schéma pour 1888 nombres

The graphics (...) tells a story [Tufte, Visual display ... p.30]



S1 + de données, une interaction indispensable (zoom, etc.)

“Evoluti ] r R SPACING
from wil »

ent.of evolutionary theories

versions de l'article "evolution" sur Wikipedia
http://www research.ibm.com/visual/projects/history_flow/



Représenter I’abstrait ? => une usabilité souvent a évaluer

http://www .infovis-wiki.net/index.php?title=Image:Boom.gif



définition du sujet

Compact graphical presentation and user interface for
* manipulating large numbers of items

* possibly extracted from far larger datasets
Enables users to make

e discoveries,

e decisions, or

e explanations

about

e patterns (trend, cluster, gap, outlier...),

e groups of items, or

e individual items.

[Plaisant, 2001 ]

Visual representations of the semantics, or meaning, of
information. In contrast to scientific visualization,
information visualization typically deals with nonnumeric,
nonspatial, and high-dimensional data.

[Chen, 2005]

Information visualization (InfoVis) produces (interactive) visual
representations of abstract data to reinforce human cognition and
perception; thus enabling the viewer to gain knowledge about the internal
structure of the data and causal relationships in it.

http://www .infovis-wiki.net/index.php/Information_Visualization

READINGS IN
INFORMATION
VISUALIZATION

USING VISION

TO THINK

"using vision to think" (Card et al.)




WHAT ARE INFOVIS AND DATAVIS ABOUT ?

statistical
analysis
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[Spence] p.26
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+ un excellent tutoriel

Too much data for a

too little

MOBILEHCI09

Living in & world as colorfuls you

TUTORIAL.:

Information Visualization and

Visual Interfaces for
Mobile Devices

Luca Chittaro

O
HCI Lab QO
Dept. of Math and Computer Science
University of Udine
ITALY LAB

http://hcilab.uniud.it

COPYRIGHT INFORMATION: You are free to use this tutorial for personal or classroom use under the
following conditions:

Attribution — You must attribute the tutorial to the author specified above (but not in any way that
suggests that he endorse you or your use of the tutorial)

Noncommercial and Non-profit — You must not use this tutorial for commercial or profit purposes
No Editing — You must not alter or transform this tutorial without the author's permission

[

display area

© 2009 - Luca Chittaro - Tutorial at Mobile HCI 2009

http:/heilab.uniud.it 22

http://lucachittaro.noval00.ilsole24ore.com/2009/09/mobile-hci-tutorials-files-from-the-presentations.html




2. Représentation de l'information

Taxonomie de [Spence]

~___»valeurs
donner des

type
/ \ relations exemples !

information

\ <x>

complexité ___, <x y>
<X,y,z>
N dim : multivarié

Cas d’une photo ? d’un texte ? => prochain cours



2.1 Codage des valeurs (dim < 3)

Eviter I’aveuglement au changement ?



Les « variables
rétiniennes » de

J. Bertin (1962)

Taille
Valeur
Grain
Couleur
Orientation
Forme




Un schéma rat€.... [Tufte, Visual p.108]
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CALORIES
PROTEIN
FAT
SODIUM
FIBER
CARBO

o Azuoy saneayni,
S3REIYAN

uelg uISEY |Ejo]
Sa)e|4 W0 |E}OL
10 BN 4 A3 QMENS

SiEIYMN PRPPAIYS
1,3e3Yi0 pRPPRIYS
1YL PRPPRIYS
S3NAAY Y

weyn eary
SIIENDS UISEY
uelg InN uaEy
UBIg uIREY
|E3WIED IANEND)
UENDS JEQ I33END
1E2yan paynd =
201y papng

6l Jonpoid

ig waey jEN }s0d
AJ WAEY |EIWIEQ
JE3YAR UIBIDAIINN
puowW|y UIBIHANN
Jouni) ARUOHRINN
oUBBY] UIBIH RN
13|18 Aaa1]) ¥|sany
134 ISuIREY ||Sanpy
1B Q suaey ||sanpy
0aNEWY

SWEYD PN

2

A

NN N4 Y6y ysnr
Ayounid Jyoiy 3snp
qWo2-A3U0H
oua3Y NN AFUOH
Yy WEYEISH ABUOH
E234 SUIEIS JE3ID
SNN-2AEIS

SaNE|4 SINN 2ARIS
SAUFYFISH UBP|0SH
aqg uap|od
s319qad Apniy
uelg |npnI 4

| 'S3}EQ 2Iq14 pni4
EIYAAUGY PRS0 4
S3NE|4 PR}l
50007 J0014

X3yJ 2qnog

AEY ‘JEIYAN AU
Xaq1g

D) IEIYAN $O WEID
uEIg }EQ MIREID
E|n20Yys Junon
sQ04 wog

SaNE|4 W0

Xayg wo)

Synd F0209
183N

0 }SE0] UOWEUUIY
souaay)
yauniju,aeg
S3NE|4 UEIg

Xayn ueig

uelg |BIMEN %001
uelg %00k

umd.edu/trs/2005-20/2005-20.html

//hcil.cs.

http

D P.21-P22

A\

;

w

Ll g™

N

P.14-P18
Bl

o

F X

P.10-P.14

of

M

-

640

“.

i
it

520

Hsu & Cubaud, HCI’2009

|
| ‘ [l
W

I
||‘
|
480

mmdi' wwil
-
- I

:

320

720 760 800 840 880 920 960

680

600

560

400 440

360

80 120 160 200 240 280

40



2.2 Dimensions > 3
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(parallel) coordinate plot :
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Diagramme en €étoile (star plot)

-, " (N Images — Recherche avancée
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Résultats 1 - 20 sur un total d'environ 2 280 000 pour star plot (0,28 secondes)

Essayez avec cette orthographe : starpot

« Afficher tous les résultats de recherche pour star plot
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2.3 Encodage des relations
Une relation = une droite

copyright ©@2005 UC Regents. all rights reserved.
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CAIDA : routage dans I’internet



4 “BGETSTARTED - TUTORIALS DownLoaD

 circos

.

/ GUIDE NEWS IMAGES INLITERATURE SOFTWARE DOCUMENTATION PRESENTATIONS SUPPORT CIRCOS ONLINE

Circos is back for 3rd year at 2012 Bioinformatics and Comparative Genome Analysis course by the Pasteur Institute—May 9

CIRCOS, LUNG CANCER AND SMOKING

Imielinski et al. visualize mutations in the exome and genome
sequences of 183 lung adenocarcinomas to reveal recurrent somatic
mutations in the splicing factor gene U2AF1 and RBMIO and ARIDIA, as
well as EGFR and SIK2. Grouping the data revealed clusters that
correlated with smoking history.

Imielinski M, Berger AH, Hammerman PS et al. (2612) Mapping the hallmarks of lung
adenocarcinoma with massively parallel sequencing Ce//158:167-1126.

DATAVISUALIZATION FEATURES CIRCULARAPPROACH GENOMICDATA GENERALDATA TABULAR VISUALIZATION

WHAT IS CIRCOS?
CIRCULAR VISUALIZATION

Circos is a software package for visualizing data and information. It visualizes data in a circular layout — this makes Circos ideal for exploring relationships
between objects or positions. There are other reasons why a circular layout is advantageous, not the least being the fact that it is attractive.

Circos is ideal for creating publication-quality infographics and illustrations with a high data-to-ink ratio, richly layered data and pleasant symmetries. You
have fine control each element in the figure to tailor its focus points and detail to your audience.

A

Circular genome and data visualizat
Circos (950 x 234)

4 Images created with Circos, illustrating links, ribbons, tiles and a variety of 2D data tracks. If it's round, Circos can probably do it (more images).

Circos is flexible. Although originally designed for visualizing genomic data, it can create figures from data in any field. If you have data that describes
relationships or multi-layered annotations of one or more scales, Circos is for you.

Circos can be automated. It is controlled by plain-text configuration files, which makes it easily incorporated into data acquisition, analysis and reporting
pipelines (a data pipeline is a multi-step process in which data is analyzed by multiple and typically independent tools, each passing their output as the input
to the next step).

un logiciel http://circos.ca



Dendogrammes
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application en génétique :

X Hierarchical Clustering Explorer - spinal_control_vs_sey - [Dendrogram Yiew] o =18] X
ﬂ File Edit Clustering Tool View Window Help =[] ]
sd (MEDAGS 2R S|

- 1 I 12/22 iEEiEs

spinal_control_vs_sev

Row-by-Row normalization by Standardization (Mean and Stdew)
Average Linkage

Pearson's r: Centered, Unabsolute

4846 ltems

10 Variables

# of ltems Left = 4846
Minimum Similarity = 0.628 # of Clusters = 14 # of Alones = 0

spinal_control_vs_sev
Row-by-Row normalization by Standardization (Mean and Stdev)
Average Linkage
Pearson's r: Centered, Unabsolute
4846 ltems
12 Variables

# of ltems Left = 4846

Minimum Similarity = 0.610 # of Clusters = 15 # of Alones =0

x| [

Order by : Scores Overview Drdered List Make Wiews | Y
[CIustev Similarity Z] Rank | X asis I Y anis Score |z|
- 1} Row Cluster 3 Col Cluster 0
Compare two clustering results
= 2 Row Cluster 0 Col Cluster 11
s=(IC1 cap C2I/IC1] + IC1 cap C2I/IC2]). 3 Fow Clter 0 Col Cluster 5
4 Row Cluster 0 Col Cluster 8
5 Row Cluster 3 Col Cluster 7
I~ Use Original Values [ Fow Cluster 0 Col Cluster 2
7 Now Cluster 3 Col Cluster 14
8 Row Cluster 2 Col Cluster 11
9 Row Cluster 3 Col Cluster 9
10 Row Cluster 3 Col Cluster 6
1 Row Cluster 12 Col Cluster 0 Column (
12 Row Cluster 0 Col Cluster 13
13 Row Cluster 3 Col Cluster 8
14 Row Cluster 3 Col Cluster 11
Fow Cluster § 15 Row Cluster 0 Col Cluster 1
- 16 Row Cluster 0 Col Cluster 3
Col Cluster 0 17 Flow Cluster 10 Col Cluster 8 Row (left) Cluster 0 -
13 Honlhee ) [Dofhoed Fiaw Cluster
| Color Mosaic . Table View E Histogram Ordering E Scatterplot Ordering | . Profile Search | |G| Gene Ontology l K| K-means l
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Tree-maps (Johnson & Schneiderman, 1991)

[Spence p. 86]



Exemple : newsmap
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librairie treemap de Ben Fry sous processing
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Arbres hyperboliques (Lamping & Rao, 1995)

Inspiré d’Escher

i‘éﬂ{; 3

http://www.mcescher.com/Gallery/recogn-bmp/LW436.jpg

http://www infovis-wiki.net/index.php?title=Image:Hyptree_original.jpg

1004 sommets, distrib. Poissonienne du nbre de fils
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3. Techniques de présentation

Scrolling
-contraintes spatiales » Overview/detail
Distorsion
Suppression
Zoom/pan

. RSVP

-contraintes temporelles
Eye-gaze




Un exemple : classer les
especes vivantes sur Terre

Panneau 1.50x1m env.
Noms illisibles




Qui a inventé le scroll de fenétre ?

Memex

Sinwila Reactive Engine NLS Skeichpad
\ Ahc/ / \//
W \

Modular ;
Programming or  Markup  Press
System (SRI}
Masa Pygmation
Interpress
Tajo =
(XDE) 3
w
Ll
Cedar Augment
e Defuxe Paint
Infariaal Postscript
bataphor
Workstation
Cagnition
MCAE
Mac VigwPoint 2.0 System

Sur les brevets US a ce sujet :

Umakant Mishra

10 Inventions on scrolling and scrollbars in Graphical User
Interface. A TRIZ based analysis
http://ssrn.com/abstract=949243




Overview/detail
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http://www .oclc.org/americalatina/es/contentdm/about/displaying/seattlemap2.gif



Exercice
Citer 5 logiciels qui emploient cette technique :

#1 : acrobat reader (page courante + miniatures sur le coté)
#2
#3
#4

#5 :



Distorsion

Video
#12

Dl o= EXE
Bifocal display (Spence et al., 1980-2)



ey

Perspective wall (Mackinlay et al. 1991)

=> focus + context
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Lien avec les anamorphoses (gé€ographiques ou autres) ?
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B.B. Bederson et al., “DateLens: A Fisheye Calendar Interface for PDAs,” ACM Transactions on Computer-
Human Interaction, vol. 11, no.1, 2004, pp. 90-119

© 2009 - Luca Chittaro - Tutorial at Mobile HCI 2009 http:/hcilab.uniud.it 33



LAB
« Fisheye views.
« Example:
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‘F Focus+Context on Mobile Devices
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Buring T., Gerken J., Reiterer H. “User Interaction with Scatterplots on Small Screens — A Comparative

Evaluation of Geometric-Semantic Zoom and Fisheye Distortion”, IEEE Transactions on Visualization and
Computer Graphics, Vol. 12, No. 5, 2006, pp. 147-156

© 2009 - Luca Chittaro - Tutorial at Mobile HCI 2009
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Suppression (filtrage)

Furnas : generalized
fish-eye views (CHI’86)

Degree of interest (DOI) = R
Fonction de
- a prior1 importance (API) fssrs
- distance au focus courant (D) = . !

Saul STEINBERG

View of the World from 9th Avenue, 1976.
Ink, pencil, colored pencil, and watercolor on paper, 28 x 19". s
Cover drawing for The New Yorker, March 29, 1976.

http://www .saulsteinbergfoundation.org/
gallery_24_viewofworld.html
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Exemple sur un arbre
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Rapid Serial Visual Presentation (RSVP)

Remplacer
I’espace par le
temps

Video#21 Spence
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: : http://ivtk.sourceforge .net/
InfoVis Toolk :
The InfoVis Toolkit 13 "p ete (INRIA. 2003-5)
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prefuse | interactive information visualization toolkit —

m mg. n @ . ehttp //prefuse.org/ “(Q~ prefuse
I!CNAM AnnuaireCNAM Deptinfo CNUMDEV Stats-abu //campagne// [Antares] Apple Amazon eBay Abebooks.f?: @

~

IS IR ¥ I~ \»— Home | Download | Gallery | Documentation | FAQ
INFORMATION VISUALIZATION TOOLKIT
Download - =T 2 == it e

prefuse beta 38394041 424344 = ° 0\& E
release 2007.10.2 - - - -
cource 2 (41) 4.1mb the prefuse visualization toolkit

Prefuse is a set of software tools for creating rich interactive data visualizations. The original prefuse toolkit provides a visualization
Gallery framework for the Java programming language. The prefuse flare toolkit provides visualization and animation tools for ActionScript
and the Adobe Flash Player.

. Prefuse supports a rich set of features for data modeling, visualization, and interaction. It provides optimized data structures for tables,
=l graphs, and trees, a host of layout and visual encoding techniques, and support for animation, dynamic queries, integrated search, and
/ v database connectivity. Prefuse is written in Java, using the Java 2D graphics library, and is easily integrated into Java Swing applications
or web applets. Prefuse is licensed under the terms of a BSD license, and can be freely used for both commercial and non-commercial

purposes.

The visualization gallery and demonstration video provide numerous examples of the types of applications that can be built with
the prefuse toolkit.

To learn more about prefuse, take a look at the user's manual or the frequently asked questions. For users of the alpha version of
the toolkit, there is also a porting guide for migrating to the beta version.

Need help? Visit the Help Forum on SourceForge.net (You'll need a SourceForge login to post). Please be sure to include detailed
information (e.g., stack traces, source code, etc) if you need debugging help.

If you are interested in tools for ActionScript and Flash, see the prefuse flare project instead.

announcements

2007.10.22: We're happy to announce the first alpha release of prefuse flare, a new prefuse-based visualization library written in
ActionScript 3! Flare brings the visualization capabilities of prefuse to the web and runs in the Adobe Flash Player.

2007.06.11: The Toronto Star, Canada's most highly circulated daily, just ran a story on the prefuse-based DocuBurst
visualization! Congrats to Chris, the author of DocuBurst! Check out the prefuse gallery for DocuBurst and other great visualization
projects.

2007.02.11: A number of new projects have been added to the prefuse gallery. Check them out!

2006.05.18: The prefuse.org website has moved to a new server, with better performance and new features. For example, you can
now add comments to pages of the user manual. Apologies to any visitors who have encountered 404 errors by using outdated
prefuse.sourceforge.net URLs. )

Flow Map Layout

2006.04.16: Prefuse has now surpassed 10,000 downloads! Thanks to everyone who has contributed to the toolkit along the way.

2006.03.03: The prefuse-based Vizster visualization appeared on the CBS crime drama Numb3rs! Watch the video clip (WMV,

2006.02.09: The new prefuse.org website launched.

releases s

Prefuse (UC Berkeley)




Sites Web, conférences
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Information Visualization
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How to enter news?

2008-01-16: Assistant Professor in New Media Technology; MODUL University Vienna, Austria
2008-01-16: Job Offer: PhD Position in Information Vi Vaxjo University, Sweden,
and TU Kaiserslautern, Germany

2007-12-31: CFP:Sy ium on i ization in Bk
2007-12-27: CFP: Computer
Computer

2007-12-21: CFP: VizSEC 2008 Workshop on Vi
2007-12-18: Draft C for InfoVis
2007-12-05: United Nations Office at Geneva: Centre for Advanced a ¥

Informatics
; Special Issue: The Visual

International Confer

for Cyber Security

2007-12-05: flare: A new prefi based vi toolkit for
ActionScript and the Adobe Flash Player =t -
2007-11-22: CFP: of Dy ics, and

Change, Workshop and Special Issue of the Information Vi journal
2007-11-09: Job Offer: Post-Doc Position Available at the University of Calgary

2007-11-09: CFP: and C Special Session to be held at The 2008
i y ium on C ive T and Systems
2007-11-09: Job Offer: PhD position in InfoVis and adaptive eLearning ies, L Y

itzerland

2007-10-31: Job Offer: Research and Teaching Position, Danube University Krems, Austria
2007-10-30: CFP: for Decision Making, Information Sharing, and C:

2 Log in / create account

The InfoVis:Wiki project is intended to provide a community
platform and forum integrating recent developments and
Using editable-by-anyone Wiki technology turned out to be
the only way of keeping the presented information up to date
and knowledge exchange vivid.
Check out our top conributors list
Benefit!

Created and maintained by the InfoVis: Wik team
InfoVis:Wiki is hosted by Department of Information and
Knowledge Engineering & at Danube University Krems &
Contact: infovis (at) donau-uni.ac.at

Upcoming/Recent Events

£ \f : January 22-25, 2008, Funchal -
Madeira, Portugal. International Joint Conference on
Vision and Theory

and Applications.

VizThink '08: January 27-29, 2008. San Francisco, CA,

USA. VizThink Conference '08.

PacificVis 2008: March 5-7, 2008, Kyoto, Japan. 2008

|EEE Pacific Visualization Symposium.

= BIOSTEC 2008: January 28-31, 2008, Funchal -
Madeira, Portugal. Internacional Joint Conference on

and
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2007-10-18: InfoVis:Wiki and VizPatterns Merger
2007-10-08: Job Offer: PhD Position in Information Vi
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System

Vaxjo University, Sweden
Bergen, Norway

Technologies.
= 3DUI 2008: March 8-9, 2008, Reno, Nevada, USA. IEEE
Symposium on 3D User Interface.
VC 2008: March 17-19, 2008, Innsbruck, Austria. 1st

IASTED International Conference on Visual

2007-09-24: Job Offers: Ri rs and PhD C: Info Viz (Information L

2007-08-20: VizPatterns.org Wiki anew for Vi Design Patterns
2005-09-18: IEEE OnAV08 Call for Papers (Intl. Workshop on Ontology Alignment and
Visualization)

IASTED-HCI 2008: March 17-18,2008, Innsbruck,
Austria. The third IASTED International Conference on
Human-Computer Interaction.

= BELIVI08: April 5, 2008, Florence, Italy. CHI 2008
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Infovis-wiki (un peu chargé !)
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VisWeek 2012 CALL FOR PARTICIPATION
Welcome Wednesday March 21st
Conference Registration October 14-19, 2012 Paper (Abstracts) Deadline

Travel and Hotel Seattle, WA, USA Saturday March 31st
http: h | Paper (FULL) Deadline
call for Participation ttp://www.sheratonseattle.com
Monday April 30th
Co-located Symposia BioVis Paper Deadline
Email Us VisWeek 2012 Call for Participation posters can be downloaded here in Monday April 30th
Previous Years different formats: for printing or for website/email. Distribute them and Tutorial Proposals Due
invite people to participate! Wednesday June 20th

Workshop Proposals Due

Wednesday June 20th
Panel Proposals Due

VisWeek 2012 is the premier forum for advances in scientific and information
visualization. The event-packed week brings together researchers and Wednesday June 27th

BioVis Contest Deadline
practitioners from academia, government, and industry to explore their shared
Wednesday June 27th
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IEEE Visualization, IEEE Information Visualization, and IEEE Visual Analytics Deadline
Science and Technology by sharing your research, insights, experience, and Wednesday June 27th
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In 2012, IEEE VisWeek comes to the beautiful city of Seattle, Washington.




