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1. Exemples

choisir dans une grande
masse d'informations

Pub dans Metro, nov 2007




Nelly Furtado

Loose (ITunes Version)

« cover flow » Apple Ipod Touch



Autre exemple : comprendre un phénomene
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Edward R. Tufte (1992). The Visual Display of Quantitative Information

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




Le fondateur ? W. Playfair (1800)

Playfair, Elémens de statistique, Economie, EO,

Mathématiques, Etats-Unis, les premiers diagrammes !

Etat de l'objet : =
Vente terminée : 24 sept. 2013 21:16:30 Paris

Meilleure enchére : 755,00 EUR [21 enchéres ]
[ Aouer3iaiste ]|

Livraison : 10,00 EUR Standard | Détalls

Lleu ol s trouve I'ohiet ¢ Paris. France métronolita



Un exemple au Xeme siecle !
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[Tufte, Visual display ... p. 28, d’apres H. Gray Funkhouser, Osiris, Jan 1936, 260-2]

le temps qui passe sur le papier



Aujourd’nui : cybergéographie

Lumeta (revue Nature)
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propagation d'un virus informatique



Geénétique :

X Hierarchical Clustering Explorer - spinal_control_vs_sey - [Dendrogram Yiew] =181 X
ﬂFie Edit Clustering Tool Yiew Window Help =[] ]

sH| Y EMAR B8 2

- 1 I 12/22

spinal_control_vs_sev
Row-by-Row normalization by Standardization (Mean and Stdev)
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
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cartographie de la connaissance
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http://geography.sdsu.edu/People/Pages/skupin/



Autre exemple : piloter un processus complexe

ookout - boilerl_Ikp - [Filter Plant Control Panel] [_ =] x]
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Traders

o~

http://www.stocktradingtogo.com/2007/09/25/are-20-
monitors-enough-for-one-trader-you-decide/



Grands instruments scientifiques : exemple d'ALMA
Chili (Atacama, 5000m)

ex de freq : 714 GHz !

corrélateur : 170 TFlops, 800 FPGA,80 KW



Salle de contrdle
en 2010-11

Java+Corba (avant 2000 !)

débit de capture : 1 Go/s
deébit d'archivage : 180 To/an

http://www.eso.org/public/images/max_a129560s/



Probleme du passage a I'échelle des interfaces
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Exemple d'écran du VLA (Arizona) : 6 antennes => 6*5/2 lignes de base

Comment faire avec 2145 ?? AVOIR PLUS TARD



2. 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

 discoveries,

. decisions, or Visual representations of the semantics, or
- explanations meaning, of information. In contrast to
about scientific visualization, information

* patterns (trend, cluster, gap, outlier...), visualization typically deals with

* groups of items, or nonnumeric, nonspatial, and high-

* individual items.

[Plaisant, 2001] 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. _ o _
"using vision to think" (Card et al.)
http://www.infovis-wiki.net/index.php/
Information_Visualization



[Spence] p.26



Un schéma pour 1888 nombres

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



Si + de données, une interaction indispensable (zoom, etc.)
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versions de l'article "evolution" sur Wikipedia
http://www.research.ibm.com/visual/projects/history flow/



Autre exemple avec la méteo
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Représenter I'abstrait ? une usabilité a évaluer...

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



VAST + INFOVIS* SCIVIS

[0 J'aime REEI321S
Welcome

Call for Participation

Papers

VAST - InfoVis - SciVis
Posters

Contests & Challe
SciVis - VAST nee
Tutorials

Workshops

Panels
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Doctoral Colloquium
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Co-located Events
1EEE LDAV 2015
1EEE VizSec 2015
VDS 2015

Committees
1S Conference
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ommi
1S Executive
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XGTC ecutive
ommittee

Welcome

1EEE VIS 2015 is the premier forum for advances in scientific
and information ion. This ki event ¢ an
international community of researchers and practitioners from
academia, government, and industry to explore their shared
interests in tools, techniques, and technology.

A full complement of research presentations, tutorials,
workshops, panels, demonstrations, posters, and exhibitions
make this conference one of the largest and most important
gatherings of researchers and professionals who specialize in
the visual analysis of data.

We invite you to participate in IEEE Visual Analytics Science
and Technology (VAST), IEEE Inf tion Visualizati

Infovis : une discipline scientifique

25-30 October 2015
CHICAGO, ILLNOIS, USA

Important Dates
Thursday April 30th
Tutorials Submission

line
Thursday April 30th
Workshops Submission
Deadline
Sunday May 10th
Doctoral Colloquium
Deadline
Monday June 15th
Panels Submission
Deadline
Friday June 26th
Posters Submission
Deadline

Friday July 3rd

(InfoVis), and IEEE Scientific Visualization (SciVis), by
sharing your research, insights, experience, and enthusiasm.

The conference venue, the Palmer House Hilton, is 2 historic
hotel located in the heart of downtown Chicago, the third
largest city in the United States and home to world-class
architecture, museums, parks, and restaurants.

VIS 2015 General Chairs

Michael E. Papka, Argonne National Laboratory and Northern
Ilinois University

Maxine Brown, University of Iinois at Chicago

Follow @i is to keep up with conference activities and

Program C i
Vx?f - InfoVis - SciVis
Steering Committees
VAST - InfoVis - SciVis

Previous Years
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announcements.
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conférence VIS
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Posters

Supporters (Become

One)

Bronze

plotly

a la croisée de plusieurs autres (

S

IEEE TRANSACTIONS ON

VISUALIZATION AND
COMPUTER GRAPHICS

A publication of the IEEE Computer Society
Indexed in IS

(ISSN 1077-2626)

2006 VOLUME 12 NUMBER 6 ITVGEA

SPECIAL SECTION o~ VISUAL ANALYTICS

Guest Editorial: Special Section on Visual Analytics

D.A. Keim, G.G. Robertson, J.J. Thomas, J.J. van Wijk 4 s . 1361
High-Dimensional Visual Analytics: Interactive Exploration Guided by Pairwise Views of Point Distributions

L. Wilkinson, A. Anand, and R. Grossman 1363
Interactive Visual Analysis of Families of Function Graphs

Z. Konyha, K. Matkovic, D. Gracanin, M. Jelovic, and H. Hauser 1373

(Contents continued on back cover)

IEEE
oy PIEEE

wuew.computer.org
tveg@computer.org

revue TVCG

info, psycho, ergo, design, ...



A voir : une chronologie des 25 ans de la conference
sur la visualisation

NADS ® s

2000

Salt Lake City, UT San Diego, CA

+ Add Visualization + Add Visualization

http://www.aviz.fr/~bbach/vis25timeline/



3. Travaux de Bertin et Tufte

J. Bertin
Sémiologie graphique
Mouton & Gauthier-Villars, 1967

proprietés des "variables
retiennes" => cours #2
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4. Edward Tufte

=
T U EilFEs BE__AU~Tl-UL EVIDE&SE\;‘\\

ﬁ The Visual Display of Quantitative Information sscone ro)

4 livres : cone oo
£ Envisioning Information ’ ). ] & / ;

\J
Sl.r e
—

LUETE VISUAL EXPLANATIONS {i

http://www.edwardtufte.com/tufte/

» concept du data/ink ratio
"maximize data density (within reason)"

densité= dim matrice données / surface du graphique

« "The graphics (...) tells a story"




Critique du style PowerPoint (PP)

Applying the PowerPoint templates for statistical graphics to this nice
straightforward table yields the analytical disasters on the facing page.
These PP default-designs cause the data to explode into 6 separate
chaotic slides, consuming 2.9 times the area of the table. Everything is
wrong with these smarmy, incoherent graphs: uncomparative, thin
data-density, chartjunk, encoded legends, meaningless color, logotype
branding, indifference to content and evidence. Chartjunk is a clear
sign of statistical stupidity; use these designs in your presentation, and
your audience will quickly and correctly conclude that you don’t
know much about data and evidence.?® Poking a finger into the eye of
thought, these data graphics would turn into a nasty travesty if used for

IV. Cancer Survival Rates I. Cancer Survival Rates

70
O Colon
60
e E Non-Hodgkin's O Melanomas
M Testis
30 [ Oral cavity, O Thyroid
20 pharynx e || %
10 Ovary Yy i
. o 0 20 40 60 80 100




Exemple du grapheur d'Excel :

1,2

0,8

0,6

M Sériel

0,4

0,2

0

1 7 13 19 25 31 37 43 49 55 61 67 73 79 85 91 97

100 valeurs aléatoire entre 0 et 1, graphe par défaut



Apres application des principes de Tufte (et Bertin)

Passage a I'échelle ?




4. Spence et Ware

Video #12

Robert Spence

Information Visualization
Design for Interaction

2 o=

Bifocal display
(Spence et al., 1980-2)




C. WARE

Cartographie océans

Compléte Bertin

INFORMATION (animation, textures)
VISUALIZATION

Evaluations expérimentales
- sur |'utilisation des couleurs
- sur l'utilisation de la 3D
Pas bcp d'interaction ...

=> cours #2




5. Le Xerox PARC : S. Card, J. Maclinlay, R. Robertson

07
Ladodd s W2 -

Baae 31

2
=

: = ERETEES
pyF FP PW]: . : Y ~“ :’L:‘
- E 4 F i o<1 . . E"ﬁ‘ -
.E - - - -
EEEEE FEEEES - 1 ﬂ— =
- - = - > ! % A E ; ;E
3 3 ok .- '~ = )
REE FESERE: - o BE
Ry Seindes A0S0 s el
MU 1 ey - Eer
17 re St LS 1 2 v
H i | 1 =4 n:
pally Soale o vl | | ™\
4 5 El’ CEREET] I S niSeEL
EEERE | dAd2n= M-8 =
:'?L‘:r: :»:F R ey 45 '
"bs:' 3 ' 'y o
3 A3 Y et o
333 Py Es o
w:m XY
e T S L] ol
illy findie S |
7 Taiibt =750 i Wl
Sarnell Enlen NIkeTA 1 Fel
X “rebr 3 L) - - - . —
r.‘-l-. S Ll'} - 2 - e ——
x "Et»» 4 S I i b e
- i She e
=V B E == Y —
— -l —d . |

o PN Rl Sdllany, telow N O oA u o

e . e

Table lens = =

JVen Wl

‘ffz'?ﬂ ':-'Pifniu’[ A O

Cone Tree



‘ ."Oovlm,

e

L L1

AW S

Legnn

Data lens

Perspective Wall

READINGS IN

INFORMATION
VISUALIZATION

USING VISION

TO T HINK

WRITTEN AND EDITED BY
STuarT K. CARD
Jock D. MACKINLAY
BEN SHNEIDERMAN

(niveau recherche)



http://www.tableausoftware.com/learning/gallery

:] @ . n . . o http:/ /www.tableausoftware.com/learning/gallery

~ Q- Tableau McKinlay

Intr@cnam mailCNAM  AnnuaireCNAM  Deptinfo CNUMDEV Stats-abu //campagne//

[Antares] Apple Amazon eBay Abebooks.fr pierrev

+ 0 b I e o U Product Tour | FreeTrial | Buy |

Contact

enter text
product center learning center community center about us
TRAINING CUSTOMER APPLICATIONS | ABOUT VISUALIZATION | WEB SEMINARS AND EVENTS
visual examples | entire gallery
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6. Le HCI lab, univ. Maryland

Dynamic queries (1993)

Jd |
Popularity
8 -
— - = T —
- -
— ABCOFGHMNPRS T W2
. — = = Actor : ALL
- A —
6 —, -— AB C DFCHJUM PRS TW2
- = Actress : Pfeiffer, Michelle
- - | =i
5 — AUCDIGHELM PAS TWT
* Witches of Eastwick, The Director: Miler, George
Director: Year. 1987 ]| =
Country: USA Language: English il e
4 | Actors: Actresses: 105 Length 231
[ T P
Nicholson, Jack Cher 0 450
3 Jenkins, Richard Sarandon, Susan Ratings G JPG
Joakum, Keith 1 PG-13 W R
Struycker, Carel Cartvrright, Vero: Films Shown: 210
2 ! " '
1960 1965 1970 1975 1980 1985 1995
H_Ial Year of Productlon Coppight {C) 1390 HCIL

the FilmFinder comprised 1,838 film titles, 5,468 actors and 1,463 directors.

Shneiderman and Ahlberg (CHI, 1994)




Treemaps (1991)
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Infovis mantra (1996)

Overall, the bandwidth of information presentation is
potentially higher in the visual domain than for media
rcaching any of the other senses. Humans have remarkable
perceptual abilities that are greatly under-utilized in current
designs. Users can scan, recognize, and recall images
rapidly, and can detect changes in size, color, shape,
movement, or texture. They can point to a single pixel,
even in a megapixel display, and can drag one object to
another to perform an action. User interfaces have been
largely text-oriented, so as visual approaches are explored,
appealing new opportunities are emerging.

There are many visual design guidelines but the basic
principle might be summarized as the Visual Information
Seeking Mantra:

Overview first, zoom and filter, then details-on-demand

Overview first, zoom and filter, then details-on-demand

Overview first,
Overview first,
Overview first,
Overview first,

Overview first

zoom and filter,
zoom and filter,
zoom and filter,
zoom and filter,

, zoom and filter,
Overview first,
Overview first,

zoom and filter,
zoom and filter,

then details-on-demand
then details-on-demand
then details-on-demand
then details-on-demand
then details-on-demand
then details-on-demand
then details-on-demand

Overview first, zoom and filter, then details-on-demand

Each line represents one project in which I found
myself rediscovering this principle and therefore wrote it
down it as a reminder. It proved to be only a starting point

actions that users wish to perform.

The seven tasks are at a high level of abstraction. More
tasks and refinements of these tasks would be natural next
steps in expanding this table. The seven tasks are:

Overview: Gain an overview of the entire collection.

Zoom : Zoom in on items of interest

Filter: filter out uninteresting items.

Details-on-demand: Select an item or group and get
details when needed.

Relate: View relationships among items.

History: Keep a history of actions to support undo,
replay, and progressive refinement.

Extract: Allow extraction of sub-collections and of the
query parameters.

Further discussion of the tasks follows the descriptions
of the seven data types:

1-dimensional: linear data types include textual
documents, program source code, and alphabetical lists of
names which are all organized in a sequential manner.
Each item in the collection is a line of text containing a
string of characters. Additional line attributes might be the
date of last update or author name. Interface design issues
include what fonts, color, size to use and what overview,
scrolling, or selection methods can be used. User problems
might be to find the number of items, see items having

-

Shneiderman "The eyes have it : a task by data type taxonomy for information visualizations"



7. Information is beautifull

{ Knowledge
L s Beautiful
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Aaron Koblin "Flight patterns” 2009
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Explosion de sites
et de logiciels !

& Log In / create account

Page | Discussion | Read | Viewsource | ~ | (Go) (Search)

Main Page Esnee |0 BQESE

(Kl
welcome to the InfoVis:Wiki, the
Main Page Information Visualization

community platform

News [ahhh '

How to enter news?

» News:2015-05-04: 2nd CfP: 4th International
Workshop on Theory and Application of N
Visualizations and Human-centric Aspects in
Processes (TAProViz'15) at BPM 2015
(Deadline: 29 May 2015)

» News: 2015-04-22: Job: Research Assistant . :
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Information Visualization. !
Using editable-by-anyone
Wiki technology turned out |
to be the only way of

News: 2015-03-18: Job: Instructor needed for
Information Visualization, School of
Information, San Jose State University (Fall
2015)

» News: 2015-03-18: Job: PhD position in 1 keeping the presented
Visual Analytics, University of Montpellier, | information up to date and
. knowledge exchange vivid.

France (Deadline 1 May 2015)
News: 2015-03-17: Job: PhD position in
e Visualization of Biokogk

Check out our top
contributors list ...

http://www.infovis-wiki.net/
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Really like this piece of visual journalism by Alex Tribou and Keith Collins of the Bloomberg Visual Team who
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http://d3js.org/

Overview Examples Documentation Source

Data-Driven Documents

D3.js is a JavaScript library for manipulating documents based on data. D3 helps you bring data to See more examples.
life using HTML, SVG, and CSS. D3's emphasis on web standards gives you the full capabilities of

modern browsers without tying yourself to a proprietary framework, combining powerful visualization

components and a data-driven approach to DOM manipulation.

Download the latest version (3.5.5) here:



8. Présentation de Processing

Processing
A Programming
Handbook for
Visual Designers

Exploring and Explaining Data with
the Processing Environment

V1suahzmg

and Artists

Pr gram &
Vls allbgr';

/ J)\'

Aree Michel Cévidan
Mun Notl Latsgwe

Ben Fry

Dantel Shiffman




"we stand by our mission statement :

Processing seek to ruin the careers of talented
designers by tempting them away from their
usual tools and into the world of programming
and computation.

Similarly, the project is designed to

turn engineers and computer scientists to less
gainfull emplyment as artists and designers."

http://processing.org/overview/




 crée en 2001 par Ben Fry (MIT) et Chris
Reas (UCLA)

* basé sur le langage Java - et ses
bibliotheques multimedia

* multiplateforme (windows, macos, linux)
* version 1.0 en 2008

« 2.0 en 2013 : android javascript etc

* une grande communaute



étape #1 : installer le logiciel

http://processing.org

Download Processing. Processing is available for Linux, Mac OS X, and

Download Windows. Select your choice to download the software below. p re I I d re d e
xhik

2.1

R C
Libra . . . 14 r
Windows Linux Mac OS X
E n Windows Linux
Example
By
N The evisions covers the differences between releases in detail. Please read a
Overvie L] -
Peomle gs the changes if you're new to the 2.0 series,
F
» Forum
» GitHub Stable Releases
» Issues
S 21 64/ Linu 32 / Linux 64 / Mac OS X
» 2.0.3 2 L 2 /L I Mac OS
» Facel



étape #2 : écrire un premier programme

souris

void setup(O{
51z2(400,400);
smooth();
background{@);
noCursor{);

}

vold draw(){
int x = mouseXx;
int y = mousey;
ellipse(X,y,20,20);
¥




la méme chose avec Java et Swing :

import java.awt.”,
import java.awt.event.”,
import javax.swing.*;

class GestionEvt implements MouseMotionListener {
public void mouseDragged(MouseEvent e) {

e o dessin souris

Container ¢ = (Container) e.getSource();

Graphics g = c.getGraphics(); .,...\
g.fillOval(e.getX() - 10, e.getY() - 10, 20, 20); ..
}
public void mouseMoved(MouseEvent e){} “
}

class DessinSouris {
public static void main(String[] args) {

JFrame frame = new JFrame("dessin souris");
Container cpane = frame.getContentPane(); o
GestionEvt listener = new GestionEvt(); (
cpane.addMouseMotionListener(listener);
cpane.setPreferredSize(new Dimension(600,600));
frame.pack();
frame.setVisible(true);




éetape #3 : tester quelques exemples

Ici : AsciiVidéo
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Xu Bing - Une histoire sans mot - Grasset, 2013



