
Dataset Types

Tables

Attributes (columns)

Items 
(rows)

Cell containing value

Networks

Link

Node 
(item)

Trees

Fields (Continuous)

Attributes (columns)

Value in cell

Cell

Multidimensional Table

Value in cell

Grid of positions

Geometry (Spatial)

Position

Dataset Types



Marques pour items
Elements géométriques basiques 

Marques 3D: Volume (rarement utilisé)

Marks for Items
Basic geometric elements

3D mark: Volume, but rarely used

0D 2D1D



Marks for Links

Containment Connection

Marques pour liens



Magnitude Channels: Ordered Attributes Identity Channels: Categorical Attributes

Spatial region

Color hue

Motion

Shape

Position on common scale

Position on unaligned scale

Length (1D size)

Tilt/angle

Area (2D size)

Depth (3D position)

Color luminance

Color saturation

Curvature

Volume (3D size)

Channels: Expressiveness Types and Effectiveness Ranks



https://www.lemonde.fr/les-decodeurs/article/2019/11/15/loyers-a-paris-et-en-ile-de-france-ou-pouvez-vous-habiter-selon-votre-budget_6019321_4355770.html


Good bar chart?

Rule: Use channel proportional to data!



Que pensez-vous de ce bar-chart ?

Utiliser des canaux proportionnels  
aux données

0

20

40

60

80

Before January 23 After January 23

Good bar chart?

Rule: Use channel proportional to data!



Position

Variable visuelle la plus puissante 
Tous types de données  
Problèmes: 
parfois non disponible  
(données spatiales) 
encombrement

Position

Strongest visual variable
Suitable for all data types
Problems:

Sometimes not available 
(spatial data)
Cluttering

Selective: yes
Associative: yes
Quantitative: yes
Order: yes
Length: fairly big



Example: ScatterplotExemple: Nuage de points (scatterplot)



Longueur et tailleLength & Size

Good for 1D, OK for 2D, Bad for 3D
Easy to see whether one is bigger
Aligned bars use position redundantly
For 1D length:
Selective: yes
Associative: yes
Quantitative: yes
Order: yes
Length: high

Bien pour 1D, OK pour 2D, 
mauvais pour 3D 

Facile de voir si 1 est plus grand 

Aligner les barres pour utiliser la 
position



Example 2D Size: Bubbles
Taille en 2D: buble-plot

http://www.nytimes.com/interactive/2012/02/13/us/politics/2013-budget-proposal-graphic.html


Luminosité/saturation
OK pour données quantitatives 
quand longueur et taille utilisées 

pas beaucoup de variations 
reconnaissables

Value/Luminance/Saturation

OK for quantitative data when length & size are used.
Not very many shades recognizable

Selective: yes
Associative: yes
Quantitative: somewhat (with problems)
Order: yes
Length: limited



Example: Diverging Value-Scale
Exemple: echelle de saturation divergente



Couleur
Bien pour variables qualitatives 

7-10 classes max 

Pas bon pour variables 
quantitatives 

Attention, beaucoup de 
problèmes possibles 

Color

Good for qualitative data (identity channel)
Limited number of classes/length (~7-10!)
Does not work for quantitative data!
Lots of pitfalls! Be careful!
My rule: 

minimize color use for encoding data
use for brushing

Selective: yes
Associative: yes
Quantitative: no
Order: no
Length: limited

< <
?????



A éviter

Cliff Mass

Color: Bad Example



Forme

Très bien pour reconnaître 
de nombreuses classes 

Pas de groupage 

Pas d’ordre

Shape

Great to recognize many classes.
No grouping, ordering.

Selective: yes
Associative: limited
Quantitative: no
Order: no
Length: vast

< <
?????



Les canaux ne sont pas égauxWhy are quantitative channels different?

S = sensation
I = intensity



Combien de fois plus long ?How much longer?

A

B

2x



Combien de fois plus long ?How much longer?

A

B

2x



Combien de fois plus long ?
How much longer?

A

B

4x



Combien de fois plus long ?
How much longer?

A

B

4x



Combien de fois plus 
incliné ?How much steeper?

A B

~4x



How much steeper?

A B

~4x

Combien de fois plus 
incliné ?



Combien de fois plus 
grand ? (aire)

•  

How much larger (area)?

A B

5x



Combien de fois plus 
grand ? (aire)How much larger (area)?

A B

5x



How much larger (area)?

A B

3x

Combien de fois plus 
grand ? (aire)



How much larger (area)?

A B

3x

Combien de fois plus 
grand ? (aire)



Combien de fois plus 
sombre ?How much darker?

A B

2x



Combien de fois plus 
sombre ?How much darker?

A B

2x



Erreurs communes



Voyez-vous les différences ?
Can you spot the differences?



Et maintenant ?
Can you spot the differences?



Death to Pie Charts

Cole Nussbaumerwww.storytellingwithdata.com/2011/07/death-to-pie-charts.html

“I hate pie charts. 
I mean, really hate them.”

Share of coverage 
on TechCrunch



Redesign
Redesign



Ciel

Face ensoleillée  
de la pyramide
Face cachée  
de la pyramide

Le seul pie chart valable



Sunday Star Times, 2012



R. Cunliffe, Stats Chat

Quantity encoded by diameter, not area!
Fixing that: 



R. Cunliffe, Stats Chat

But is this visual encoding appropriate in the first place?Mais le choix de l’encodage était-il approprié initialement ?



Graphical Integrity

Flowing Data



Scale Distortions

Flowing Data



What’s wrong?



Global Warming?

The Daily Mail, UK, Jan 2012



Global Warming?

Mother Jones



Global Warming - Frame the Data

Mother Jones



Tufte’s Integrity Principles

Show data variation, not design variation
Clear, detailed, and thorough labeling and appropriate 
scales 
Size of the graphic effect should be directly proportional 
to the numerical quantities (“lie factor”)



Maximize Data-Ink Ratio

0-$24,999 $25,000+ 0-$24,999 $25,000+



Maximize Data-Ink Ratio

0

175

350

525

700

Males Females

0-$24,999 $25,000+ 0-$24,999 $25,000+



Avoid Chartjunk

ongoing, Tim Brey

Extraneous visual elements that distract from the 
message



Avoid Chartjunk

ongoing, Tim Brey



Avoid Chartjunk

ongoing, Tim Brey



Avoid Chartjunk

ongoing, Tim Brey



Avoid Chartjunk

ongoing, Tim Brey



Avoid Chartjunk

ongoing, Tim Brey



Which is better?

[Bateman et al. 2010]



Which is better?

https://eagereyes.org/criticism/chart-junk-considered-useful-after-all[Bateman et al. 2010]



Don’t

matplotlib gallery

Excel Charts Blog



Choisir le type de 
graph



Comparaisons



Bar Chart



Direction

Nicolas Rapp



attention à la baselineDifferent Baselines

https://eagereyes.org/basics/baselines



Line Charts

matplotlib gallery

Line Chart



Bars vs. Lines

Lines imply connections &  
sampling from continuous 
data. 
Do not use for categorical  
data.

Zacks 1999



Baseline Problem (again)

https://eagereyes.org/basics/baselines

True Baseline Clipped Baseline Plotting Change



Linear vs. Logarithmic Scale
Linear Scale

Log Scale

http://finance.yahoo.com/echarts?s=AAPLApple Stock Price

http://xkcd.com/1162/



Aspect Ratios

Rule of Thumb:
Banking to 45º
(average line  
slope: 45º)

eagereyes.org



Correlations



Scatterplots



Trivariate Data

Do NOT use 3D scatterplots!

fare

age

class



Trivariate Data

Map the third dimension to some other  
visual attribute



Overplotting

alpha = 1/100



Compositions



Pie vs. Bar Charts



Stacked Bar Chart



Stacked Area vs. Line Graphs

leancrew.com &
Practically Efficient



Distributions



Histogram

#bins hard to predict
make interactive!
rule of thumb: #bins = sqrt(n) 10 Bins

20 Bins

age

age

# passengers

# passengers



Density Plots

http://web.stanford.edu/~mwaskom/software/seaborn/tutorial/plotting_distributions.html



Heat Maps

binning of scatterplots

2D Density Plots



Box Plots
aka Box-and-Whisker Plot

Wikipedia



Comparison

Streit & Gehlenborg, PoV, Nature Methods, 2014



Violin Plot
= Box Plot + Probability Density Function 

http://web.stanford.edu/~mwaskom/software/seaborn/tutorial/plotting_distributions.html



Highdimensional Data



Parallel Coordinates (PC)     
Axes represent attributes
Lines connecting axes represent items

Inselberg 1985

A

B

X

Y
X Y

A

B A

B



Parallel Coordinates

Each axis represents 
dimension
Lines connecting axis 
represent records
Suitable for 

all tabular data types

heterogeneous data



Star Plot

Similar to parallel coordinates
Radiate from a common origin

[Coekin1969]

http://www.itl.nist.gov/div898/handbook/eda/section3/starplot.htm

http://start1.jpl.nasa.gov/caseStudies/autoTool.cfm

http://bl.ocks.org/kevinschaul/raw/8833989/



Scatterplot Matrices (SPLOM)

Matrix of size d*d
Each row/column is one 
dimension
Each cell plots a scatterplot of 
two dimensions



Pixel Based Displays

Each cell is a “pixel”, value  
encoded in color / value
Meaning derived from ordering
If no ordering inherent,  
clustering is used
Scalable – 1 px per item
Good for homogeneous data

same scale & type

[Gehlenborg & Wong 2012]



Bad Color Mapping



Good Color Mapping



Color is relative!



http://www.coolinfographics.com/display/ShowImage?imageUrl=/storage/post-images/The-Graphic-Continuum-POSTER.jpg?
__SQUARESPACE_CACHEVERSION=1412357494790

 Job Schwabish and Severino Ribecca. Available as a printed poster for $25 on Mimeo.


