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Pourquoi faire des graphiques ?

Anscombe’s Quartet: Raw Data

1 2 3 4

X Y X Y X Y X Y
10,0 8.04 | 100 9.14| 10.0 7.46 8.0 6.58
80 6.95 80 8.14 80 6.77 80 5.76
130 758 13.0 8.74| 13.0 12.74 80 7.71
9.0 8.81 90 8.77 90 7.11 80 8.84
11.0 833 11.0 9.26| 11.0 7.81 8.0 847
140 996 | 140 8.10, 14.0 8.84 80 7.04
6.0 7.24 6.0 6.13 6.0 6.08 80 5.25
40 4.26 40 3.10 40 539 19.0 12.50
120 10.84 | 120 9.13| 120 8.15 8.0 5.56
7.0 482 70 7.26 70 642 80 7.91
50 5.68 50 4.74 50 5.73 80 6.89

Mean 90 75 90 75 90 7.5 90 7.5
Variance | 100 3.75| 10.0 3.75| 10.0 3.75| 10.0 3.75

Correlation 0.816 0.816 0.816 0.816




I
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https://fr.wikipedia.org/wiki/Quartet_d%27Anscombe
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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 augmentée par des flots
« graphics reveals data » (Tufte)



Le fondateur ? W. Playfair (1800)

Playfair, Elémens de statistique, Economie, EO,
Mathematiques, Etats.Unis, les premiers dagranmes !
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Manuscrit du Xeme s.
chronogramme des latitudes des planetes et du soleil

http://www.e-codices.unifr.ch/de/list/one/bbb/0347

exemple donné dans [Tufte] sans la couleur...



Aujourd'hui : cybergéographie

Lumeta (revue Nature)



Clueless Mailers' Spamdemic Research Center: The Spamdemic(TM) Map

‘7 A htp: / fwww.cluelessmailers.org/spamdemic/mapfullsizegifiow. html
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propagation d'un virus informatique



Génétique :

T3 Heer archical Clustering Exg

spinal_control_vs_sev - [Dendrogram View ]
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cartographie de la connaissance
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livre magnifique (gd format) et pas trop cher (30€) 7\ Yol lace S

i jandscan. ¢

http://geography.sdsu.edu/People/Pages/skupin/



Autre exemple : piloter un processus complexe
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cockpit airbus A380 (wikipedia)



Traders

f_‘!

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, 8200 FPGA, 180 KW



Salle de controle
en 2010-11

Java+Corba (avant 2000 !)

débit de capture : 1 Go/s
débit 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 ?? A VOIR PLUS TARD



2. Définition du sujet

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

e possibly extracted from far larger datasets

Enables users to make

e discoveries,

e decisions, or Visual representations of the semantics, or

e explanations meaning, of information. In contrast to

about scientific visualization, information

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

e groups of items, or
e individual items.
[Plaisant, 2001]

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.
"using vision to think" (Card et al.)
http://www.infovis-wiki.net/index.php/Information_Visualization



[Spence] p.26




Un schéma pour 1888 nombres

[Tufte, Visual display ... p.30]



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

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



Autre exemple avec la météo
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Représenter |’ abstrait ? une usabilité a évaluer...

http://www.infovis-wiki.net/index.php?title=lmage:Boom.gif
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Weilcome
Call for Particpation

Papers

VAST - InfoVis - SciVis
Posters

Contests & Challenge
SciVis - VAST
Tutorials

Workshops

Panels

Figapigetion n
Doctoral Colloguium
Arts Program (VISAP)

BuRRRAisH a~
Co-located Events
1EEE LDAV 2015
IEEE VizSec 2015

VDS 2015

Committees
LEEART
SR
LELmag e
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Previous Years

B“ « 2013 - 2012 -
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Welcome

TEEE VIS 2015 & the premier forum for advances in scientfic
and nformation visualzation. This weakiong evest convenes an
nternational commundty of researchers and practRioners from
academia, government, and ndostry to axplore ther shared
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and Yechnology (VAST), [EEE Information Visualization
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a la croisée de plusieurs autres (info, psycho, ergo, design, ...



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

+ Add Visuaization

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



3. Travaux de Bertin et Tufte

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

propriétés des "variables
rétiennes" => cours #2



2éme livre : 1977

Matrices de permutation
et systeme "Domino”
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Edward Tufte

-

T Y E T nnnBadtiain vV & Y.LO Skt

4 livres : = :
ﬁ The Visual Display of Quantitative Information secone con

d . . . . -' { ” ﬁ
£ Envisioning Information ; ~ &

¢
)
Mool il

LI ET E VISUAL EXPLANATIONS
http://www.edwardtufte.com/tufte/

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

densité= dim matrice données / surface du graphique

e "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

¥ V. Cancer Survival Rates

O Colon

B Non-Hodgkin's

0 Oral cavity,
pharynx

1 7 Ovary 8 Ovary

7 Colon




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 O et 1, graphe par défaut



Apres application des principes de Tufte (et Bertin)
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4. Le Xerox PARC : S. Card, J. Mackinlay, R. Robertson
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Le HCI lab, univ. Maryland

Dynamic queries (1993)

£
Popularity
e - - - - s
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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
reaching 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 opportunilies 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, zoom and filter, then details-on-demand
Overview first, zoom and filter, then details-on-demand

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

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

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

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

Overview first, zoom and filter, 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

. . - ] a o0

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



5. Aujourd'hui : "Information is beautifull"

D. McCandess
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Aaron Koblin "Flight patterns"” 2009
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http://processing.org

Exploving and Explaining Data with
the Processing Environment

Visualizing

O'REILLY"

C. REAS & B. FRY
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D3 http://d3js.org/
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+ vega (sur github)

Vega - A Visualization Grammar
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Vega & a visualzabion grammar, a declarative language 'or creating, saving, and sharing i
visuakzation desgns. With Vega, you can describe the visual appearance and interactive be
visuakization in a JSON format, and generate web-based views using Canvas or SVG

Voga providos basic bulding bocks or 3 wioe variety of visualaaton designs: data
Dadng and Iransiormation, Cales, Ao CroRcton, aanl, lecends. and orach oy Ttk Vaesion 5.1



AETUDIER EN TP ?

About Blog Learning Gallery Sponsors Supportus Documentation

RAWG apns

e missing link between spreadsheets and data visualization.

USE IT NOWI

https://rawgraphs.io



Un comparatif a étudier

Charting Libraries. Gosh, there are so many out there. On Wikipedia and other a
websites, one can find a comparison of ca. 50 libraries - and these are only
JavaScript libraries; not mentioning languages like Processing and libraries for

Pvthon and R. In the following blog post. I will trv to get to know a few ones out

https://lisacharlottemuth.com/2016/05/17/one-chart-code/



Un exemple d’avant le COVID : élections USA

) g|e election americaine % Q

@ The Associated Press has not called this race - Learn more

Joe Biden Donald Trump

’ 264 270 t:o win 214 !

zlo <
<= =

mE Won Leads

Candidates Electoral votes Vote % Vote count

qui gagne ? rouge ou bleu ?



niveau de détail accru => permet une analyse plus fine

Preliminary election results by county

(wikipedia)



Prise en compte de la densité de population
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idem par anamorphose => dernier cours

e Nionde A  ACTUALITES - ECONOMIE -  VIDEOS -  OPINIONS -  CULTURE -

Les aires urbaines de plus de 2 millions d’habitants votent Joe Biden

Chague combé & vne urface
preportonnede & s populatior

Résultats par comté a I'élection présidentielle américaine,
selon le poids de la population, décompte partiel
au 5 novembre (11 h 30, heure de Paris)

Pour la démocrate Joe Biden Pour le républicain Donald Trump
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