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Données multivariées : > 3 facteurs

Exemple : automobile = (prix, places, consomation, vitesse ...)

Si 1 ou 2 facteurs : utiliser un tableur+grapheur
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Je mets les graphes dans cette catégorie
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1. Représentation des tables

Matrices ordonnables (Bertin, 70 )
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(cf cours #1)
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Parallel coordinate plot
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Nombreuses variantes de rendu
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https://www.vis.uni-stuttgart.de/forschung/infovis-
visualanalytics/parallel-coordinates.html



Diagramme en étoile

(ou : star plot, radar, diagramme de Kiviat ...)
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2. Petits multiples
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[Tufte — Envisioning ...]




Conclusion

Well-designed small multiples are
* inevitably comparative
* deftly multivariate [Tufte _ Envisioning ]
* shrunken, high-density graphics
* usually based on a large data matrix
* drawn almost entirely with data-ink

 efficient in interpretation

* often narrative in content, showing shifts in the relationship
between variables as the index variable changes (thereby
revealing interaction or multiplicative effects).

Small multiples reflect much of the theory of data graphics: ¢The two aphorisms on the meaning of
“less” are, respectively, credited to Lud-
For non-data-ink, less is more. wig Mies van der Rohe and to Robert
Venturi, Complexity and Contradiction in
For data-ink, less is a bore.6 Architecture (New York, second edition,

1977), p. 17.



PM avec les nuages de points
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PM avec les radars
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Exemple dans [Bertin]

N. Non-arrondies

A, Arrondies
Hautes
Mi-hautes
Médianes hautes
Médianes
Médianes basses
Mi-basses

Basses

ANTERIEURES . . POSTERIEURES .

BULGARIE sora

CHY0E TRAVAIL S 1 Strophe R Refrain

Cercle indiquant les seuls sons utilisés

1** phrase

"
2* phrase

Son trés prolongé

A

3' phrase

/ 4** phrase

Méme son répété plusieurs fois de suite
— an = 2 fois le méme son
as = 3 fois le méme son, etc..

-{ Le parallélisme entre plusieurs lignes indique

qu'elles vont d'un méme son & un autre méme
son.
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au passage : les visages de H. Chernoff (1973)
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http://en.wikipedia.org/wiki/Chernoff face



3. Les graphes
e cf cours

Définitions

de graphe

Un graphe est défini par un couple G = (V,E) tel que :

= V (pour I'anglais vertices) est un ensemble fini de sommets

» E (pour I'anglais edges) est un ensemble fini de arétes

Un graphe peut étre orienté, ou non :

= si oui, les couples (v,-,vJ-) € E sont ordonnés, v; est le sommet initial, s; est le

sur la fouille

sommet terminal.
T e

= on appelle alors le couple (v;,v;) un arc, représenté gr Terminologie

= si non, les couples ne sont pas orientés et (v;,v;) est ¢

I'appelle aréte, représenté par v; — v; » l'ordre d'un graphe, c’est son nombre de sommets (souvent désigné par n).
. l J

» une boucle est un arc/une aréte reliant un sommet a lui-méme

= un graphe dépourvu de boucle est dit élémentaire

sommets

15/6

= un graphe simple ne comporte pas de boucle et au plus une aréte entre deux

» un graphe partiel est le graphe obtenu en supprimant certains arcs ou arétes

= un sous-graphe est le graphe obtenu en supprimant certains sommets et tous les

arcs/arétes incidents aux sommets supprimés,

= un graphe est dit complet s'il comporte une aréte (v;,v;) pour toute paire de

sommets (v;,v;) € E2.

= un sommet v; est dit adjacent (familiérement on parle de voisins) a un autre s'il

existe une aréte entre eux.

» le degré d'un sommet est le nombre de d'arétes incidentes 3 ce sommet.

cocnam




Un magnifique livre (de plus ;-) )
trad. francaise chez Pyramid

3D W=
Agemien S
Algorithmus =

Afradiores

Vlsuallslerun;

Zeichnen ===
Zufall und Rauschen

tous les codes du livre : http://www.art-generatif.com/
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Les relations

a ‘ . b

@ .
e

Connectedness is a powerful grouping principle that is stronger than (a) proximity, (b) color, (c) size, or
(d) shape.

[Ware]
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W/ \/

The pattern on the left (a) is perceived as a curved line overlapping a rectangle (b) rather than as the
more angular components shown in (c).

[Ware]

O OO
O OlIDYO
_O

In (a), smooth continuous contours are used to connect the elements, whereas in (b), lines with abrupt
changes in direction are used. It is much easier to perceive connections when contours connect
smoothly.



Remarque sur les arcs non rectilignes :

utilisation des courbes paramétrées (Bézier, Splines)

3
f(u) = Z B.(u)P, polyndme de degré 3
i=0

= Py(1-u)’ +3Pu(1-u)* + 3P, u” (1-u) + Py’

0 3P3

P3

voir cours NSY116 (chapitre sur les techniques graphiques 2D)



Primitive bezier() de Processing

void setup(){
size(600,600);
noFill();
strokeWeight(3);

}

void draw(){

background(0,0,0);
stroke(255,100,0);

line(255, 260, mouseX, mouseY);
line(mouseX, mouseY, 270, 470);
line(270,470, 45, 440);

stroke(255);
bezier(255,260, mouseX, mouseY, 270, 470, 45, 440);
}

demo



Spline de Catmull-Rom sous Processing :

Name

Examples

Description

curveVertex()

noFill():
beginShape():
curveVertex (84, 91);
curveVertex (84, 91);
curveVertex (68, 19):
curveVertex (21, 17):
curveVertex (32, 100);
curveVertex (32, 100):;
endShape():

Specifies vertex coordinates for curves. This function may only be used between
beginShape() and endShape() and only when there is no MODE parameter specified to
beginShape(). The first and last points in a series of curveVertex() lines will be used to guide
the beginning and end of a the curve. A minimum of four points is required to draw a tiny
curve between the second and third points. Adding a fifth point with curveVertex() will draw
the curve between the second, third, and fourth points. The curveVertex() function is an
implementation of Catmull-Rom splines. Using the 3D version of requires rendering with P3D or
OPENGL (see the Environment reference for more information).



4. Les arbres

>~ THE BOOK OF TREES

TR R Asias. T
3 Visualizing Branches of Knowledge
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Dendogrammes
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Un exemple : classer les
especes vivantes sur Terre

Représentations radiales

Panneau 1.50x1m env.
Noms illisibles => IHM




Chapitre M.5.0 de "Design génératif"

Programme Processing tres complet (M_5 5 01 TOOL)



Tree-maps (Johnson & Schneiderman, 1991)
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Principe de la subdivision

[Spence p. 86]



Treemap avec un million d'items (Fekete, Plaisant — 2002)

:root.xml.gz/a/kronos/raid/

code source et infos : http://www.cs.umd.edu/hcil/millionvis/



Autre exemple : newsmap

[I1 EDINFOVIZ LIVRE3D-EN-FRANCE Deptinfo

newsmap

N3 (v | + | .http‘//marumushi.com/apas/newsmap/newsmap.cfm

seloger monrouteur webmailCNAM  googleBooks AbeBooks Amazon

J

+ about * permalink + SELECT ALL COUNTRIES

E newsmap

(Gaza conflict
complicates

peace

RUSTRALIA RUSTRIA

FRANCE

Black Boxes in

Apple

W

eBay UTILES Y

DEUTSCHLAHD IHOWR

Hand, Full
Obama quest for Story Emerges

ITHUR

No

at

HEW ZEALAKD ESPRHA

When a

breakup Rogk Star

Citigroup Leaves
group th

Bedlam
breaks
out at
Circuit

The Past as a At confirmation, City

Price North Korea Somali  (Qsama 'sreel eyes

- Claims ToHave  |slami ;
details Weaponized :xlgcufgs bin

unclearin Plutonium; "spy" for Laden
murky Threatens 1o ... Ethiopia by MJ
Russia- ns Akbar
Ukl'alne Six Venezuela's 7 killed
deal Guantanamo  Chavez dazens

exanded  (GUICe for

Egyptian

force at Obama’s

Gaza

woder In@ugural
e Address

: wounded in Lawyers raise
Bay detainees urgestear LG tic )l

Pakist released gas against  aracks

protests
World

an gives s
TO% e CONCEInS  Heolzh b
Y mount for [, Oweme

team 10 trapped Sri focketstwes pzme
days Lankans T

Sunday January 18, 2009 21:51

“o= Most see Bush
mm =2 presidency as

= W a failure, poll
. shows

two views of
Holder emerge

New tack  Another
for King decision
Day : (h)dr:chelle
celebration

. Obama's
in SF plate

Choms homowy, (e
Congress — Gotms  mame:

goes 2J0ng  Atiagtan, —
with Obama i chesy "
for now

Corma Y =
c—

youg
watery

+ SELECT ALL CATEGORIES

us :
CP1, Industrial
Production
Tumble

e Stage

US Airways Jet Chrysler
Lifted From Financial

Waka Forsst pals
uzy Yo
Clammon b
reman
undveand

Little Debbie USIC  Wyeths
peanut butter Went Viral Protest

crackers recalled *eepit o

Is,
mom:
Insur
ance

helpis 22
. critical

LESS THAH 10 HINUTES #60 | LORLD :E BUSHESS

MORE THAN 10 NINUTES AGD

MORE THAM 1 HOUR AG)

Officia m e

Before
Existed

LAYOUT: = SOURRFIED

im ‘:E ENTERTARHENT

Once
burned,
twice shy -
why the
Gruden-
Davis maich
can't be relit

¥

L

¢ £

i

:
:
:

v
{

i

)

STRRDARD

HEALTH




'®

E |
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Nombreuses variantes LSS

i

P
593 NE Music/iTunes /iTunes Music/Dark Tranguillity/Charactes /03 Out Of Nothing mp3

http://grandperspectiv.sourceforge.net/

[

http://www.informatik.uni-konstanz.de/deussen/mitarbeiter/oliver-
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pour Processing




Arbres hyperboliques (Lamping & Rao, 1995)

4\5

A/ .“'|l——'ll_‘.’— (T
> TERAR 8 Al
3 1Y ' W , II 'I "l. Uy ,V
< \ N\ "'. | II W ! f ll '/
- 1 ) ""IJI | l.. J
% 2 ' \ I'I
\! 'll | 'u‘.

Inspiré d’ Escher

g e

AR e CRNRFY
"Ilil'..‘\'. - ""-,___ “’1
i L e

3 N )
f] LA G
‘i R e

| Y
|

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

AL ,"',"J'
N ’ S 3 /.]
p - Y

7

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

1004 sommets, distrib. Poissonienne du nbre de fils
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5. Les graphes généraux

[wikipedia — article Ramen] (image Lumeta

vue cours #1)



Dessiner un graphe ?

| @i) D_El £

» O\

N ZTO /\ du dessin

. a
Simplicité de

3
Py
A
e > A\
disposition
2R ; o
i%ﬁ /E\ Ordre significatif
0—0
9 10 11—
Groupements
\ | /LA significatifs
i

Simplicite

TRANSFORMATION

5

[Bertin2]
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Harry Beck et le plan du métro de Londres (1933)

f— L S5 b S . THEN, GmEm Se=m

tonoon || JINIDIE|R|G|R|O|UIN|[D|  mAIwAYs




Dessin automatisé

Méthode semi-manuelle (?) de Bertin

19 20 21 22
A ABCDEFG ADEBGFC &
\ Al A & AA@®
G B B [/ @oee De/rlel® A C
X/y/ oeel [oie | | sl leislcie // \\
De/® [ol® B| |@e@/s/®®
: c E[ @ @t |® G eecle D F
\//\/ F @@ Fl@® F oo re \\ //
L —p GLle| | e®c] ¢ ®c E—iG

Depuis : nombreux algorithmes

pour une revue : http://en.wikipedia.org/wiki/Graph_drawing



Exemple extrait de "Design generatif" (prog. M_6_1 03)

demo



"arc diagrams"

Représentations linéaires
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http://gastonsanchez.com/blog/got-plot/how-
Miserables.html
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Circos is back for Jegd year 2t 20120 g gics a0d € airve Ge © AN yEs conrse by the Pasteur Institute—May §

Imiclings of & vimalize mutations in the exome and genome
sequences of 153 lung adenccarcinomas to reveal recurrent somalic
mutations in the splicing fackor gene U2AF and REMIOD and ARIDWA, as
well as EGFR and SIC. Grouping the data revesled chusters that
correlated with smolkdng history.
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A  PUBUSHID MAGES DATAVISUALIZATION FEATURES OCROLARAPPROACH GCENOMICOATA  GENERAL DATA  TABULAR VISUALZATION

WHAT IS CIRCOS?
CIRCULAR VISUALIZATION

Circos is a sofltware package g data ar g1 1. It visualizes data ina cir tlay this makes Circos ideal for exploring relationships
between objects or positions. Ahcrr are L Ieas 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 Mlustrations with a high data-t k tatio, richly layered data and pleasant symmsetries. You

have fine control each element in the figure to tailor its focus points and detail to your audience.
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4 images created with Circos, lhustrating inks, ribbons, tles and a variety of 20 data tracks. If it's round, Circos can probably do & ( 2

Circos is flexible. Although originally designed for v I 12, it can create figures from data in any feld. If you have data that describes
relationships or multi-layered annotations of one or more ;\alcs Circos is for you.

Circos can be automated, It is controlled by plain-text configuration files, which makes it casily 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
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Adjacency matrix t=53

166 91510817197133180124 1 2 51114

https://twitter.com/stefvandenelzen/status/520147126102556672




Approche mixte (graphe-matrice)

E CMU- Roth et al.
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: Shneiderman et al. % 7N\ D
Plaisant et al.

Equipe AVIZ de I'INRIA
http://www.aviz.fr/wiki/pmwiki.php/Research/Nodetrix



Outils logiciels

Software

Envisioning connections

o Home

o About

o Download

o News

o Gallery

o Documentation
o Theory

o Bug and Issue Tracking
o Mailing List

o License

o Resources

o Credits

» Forums

o FAQ

o All Users

User login
Username: *

(togin)

Graphviz

Forums Contact Us

Active forum topics

e I need a direction is

someone could help

o compilation issue on
slackware 14.1

Welcome to Graphviz o graphviz linking to qt
Available translations: Romanian, Russian, Russian e Curved arrows

(more natural?), Serbo-Croatian, Bulgarian Home and e compiling cdt and

About cgraph on windows as

static libraries

What is Graphviz?

Graphviz is open source graph visualization software. Graph

visualzation is 2 way of repr g structural info L

dagrams of abstract graphs and networks. It has important
applications in networking, bicinformatics, software

we
engineering, database and web design, machine learmning, and in
visual interfaces for other technical domains.
o Curved arrow: = Projet open source démarré par des étudiants 3 UTC
= Outil de visualination et d'analyse
= Ecrit en Java, mai par une é large (Sévelop seuls, entreprises,
universités, etc.)
= http://gephi.org
cnam

et Gephi (cf cours sur la fouille de graphe)



