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1. Roots and Aims of visualization

Statistical graphics (roots in statistics community)
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Exploration
Generality
For you (often)

Tool to evaluate models
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Data Story Telling

Exploration
Generality
For you (often)

Tool to evaluate models

Communication of a message
To engage

Unique

For a particular audience



1. Roots and Aims of visualization

Visualization is from all times
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2. Visualization: not just engineering

CyberX Advanced Reporting Dashboard
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visualization that are no intrinsic

features?
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2. Visualization:

Position on
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2. Visualization: not just engineering
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2. Visualization: not just engineering
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2. Visualization: not just engineering

IncomesHistLocKDE.mpg
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visualization that are no intrinsic
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2. Visualization: not just engineering

IncomesHistLocKDE.mpg
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Do not summarize too fast
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R: ggplot2 (Hadley Wickham)

Python: plotnine
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All Grammatical Elements
Element Description
Data The dataset being plotted.
Aesthetics The scales onto which we map our data.
Geometries The visual elements used for our data.
Facets Plotting small multiples.
Statistics Representations of our data to aid understanding.
Coordinates The space on which the data will be plotted.
Themes All non-data ink.

ggplot2 Layers - Themes

Coordinates
Statistics
Facets
Geometries
Aesthetics
Data
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R: ggplot2 (Hadley Wickham)
Python: plotnine
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Geometries | The visual elements used for our data. Facets
Facets Plotting small multiples. GEO metries
Statistics Representations of our data to aid understanding. Aesthetics
Coordinates | The space on which the data will be plotted. Data

Themes All non-data ink.




3. Visualization: a guided walk
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d<-data.frame("varl"=x, "var2"=y)

ggplot(data=d, aes(x=varl, y=var2)) + geom_point()



3. Visualization: a guided walk

vare

0.5
0.0
-0.5
-1.0

d<-data.frame("varl"=x, "var2"=y)

ggplot2 Layers - Themes

Coordinates
Statistics
Facets
Geometries

Aesthetics
".-]_.'j': |

ggplot(data=d,aes(x=varl, y=var2, colour=var2)) + geom_point() + geom_smooth()
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3. Visualization: a guided walk
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3. Visualization: a guided walk
Up to higher dimensions:

abstraction/marginalize specification/conditionalize

[\ sqet weli bl
104 S gm, e, P oae . o b, o
5= "3 . -"v - é s
= :A'- - :*'. 'n\ F.. -
a00- e A A Lk
0- - .‘...'- o .‘.’:' EF I
10 - . .
150 - 'J'.., 2 'ﬂ.. &t aw, i
I r:.;’:n | -.:-‘"'”- ::#n.
® 30 - at - oy .
B -, - o ' . 0.‘
g0- ¢ - $.%3°° e, e
rl .:{:...c. :n’ '..:~ ;. }. ;
L'L . ..‘ 'y .:. s :..z'o . g
LE ...: I :. . .- T
.
30 o a v o - . .8 o
5- & *Be w % p .%o, _:
20 ..?.. :"'. -..iaa .{ H 2‘.. o.: . i
1a “I. .".‘ L. .."... .I A 00,009,009
5 5010 I'E-IE 0o 60 70 80 90 1N52M2530354045
X

Pairsplots Trellisplots



3. Visualization: a guided walk

Up to higher dimensions:

Can we do better?
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Dimension reduction techniques:

principal component analysis
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Informative directions (max variance)
Least approximation error
Distance preserving transformation
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Up to higher dimensions:

Dimension reduction techniques:

@ seold o o » asmsses sendeldp o
I 1 T T I T I

-3 -2 -1 0 1 2 3

principal component analysis

Informative directions (max variance) (ICA, PP) take care : suitable? Optimal?
Least approximation error
Distance preserving transformation

(CDS, KernelPCA, T-SNE, ISOMAP, SOM, ...)
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Up to higher dimensions:

Can we do better?

Dimension reduction techniques:

think a lot to decide how to proceed
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Up to higher dimensions:

Can we do better?

Dimension reduction techniques:

Make a random walk <> think a lot to decide how to proceed



3. Visualization: a guided walk

Up to higher dimensions:

Example (Diana Cook)

Adélie Gentoo Chinstrap

&
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Make a random walk - '-'-"% %
9

challenging rendering problem
nice mathematical results

https://www.dicook.org/files/visec2020/slides_tourr#l
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Up to higher dimensions:

Next step: combine

ggobi



4. Visualization: in practice

Increasing popularity of Galleries
Python/R

https://www.r-graph-gallery.com/

C @ hitpsi//www.r-graph-galiery.com w (B w2
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ot

Dashboards: Dash (Python/R),
Shiny (R)

For working with prototypes:  Flourish*

https://flourish.studio/

Plotly R Open Source Graphing Library

atiy's R graphing libeary makes Ireeracive, puslicarion.cuainy graphs Bxamgirs of now i make lne piors, scaner pioes, aren chares, bar
charms, enor bars, box pioes, hisograms, hestmags, sl multipie-awes, and 30 (WebGL based) chans.
Piathy A b5 free and nen source and you can yiew the s
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4. Visualization: in practice

DATA
VISUALIZATION
A PRACTICAL INTRODUCTION . Hadley Wickham

KIERAN HEALY ggplOtz

2 ; x Second Edition
——
H ¢ : 1 ;
@ * g
SR
Aidi
https://socviz.co/ https://ggplot2-book.org/

Good practices (michiel Dullaert)
https://chart.guide/
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