Digital humanities

Vizualizace védeckych dat

Jindrich Marek
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INTERESTINGNESS
relevant
meaningful
new
INTEGRITY . .
aécuroicy information
consistenc'
honest; (dﬂtﬂ)
information
the art of journalism

structuring & harmonising information

David McCandless
InformationisBeautiful.net
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el )
story

2
1

e Y
(" A 5
~ (concept)

*» proof of concept

* prototype template

outline

* scamp / storyboard
= detailed sketch
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» eye candy
= data art

+ pure data viz

taken from new book
Knowledge is Beautiful

explicit (implicit)
USEFULNESS
useable
fitting
efficient
visualform &,
(me’tdphor) :gz:g:;nce
visualization
the art of design

structuring & harmonising visuals

find out more
bit.ly/KIB_Books
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Vizualizace: vizualni zobrazeni dat

* intuitivni (vice/ménée, casova osa, ...)
e pristupna (relevantni, srozumitelna)
 presna (ale pripadné i shrnujici)

* jednoducha (abstrakce)

* elegantni (neodvadéjici pozornost)



Grammar of graphics

* https://cfss.uchicago.edu/note
s/grammar-of-graphics/

* implementace: ggplot2

* https://r-graph-
gallery.com/ggplot2-
package.html

Facets
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ggplot2

0000

geplot2 is a r package
dedicated to data
visualization. It can greatly
improve the quality and
aesthetics of your graphics,
and will make you much
more efficient in creating
them.

geplot2 allows to build
almost any type of chart
The R graph

gallery focuses on it so
almost every section there
starts with ggplot2
examples

This page is dedicated fo
general ggplotz tips that
you can apply to any chart,
like customizing a ftitle,
adding annotation, or using
faceting

If you love ggplotz, you
will love my productive r
waorkflow project where |
show how it interacts with
Quarto, Git and Github! @

genlot2 builds charts through layers using geom  functions Here is a list of the different available geoms_ Click ane to

see an example using it

[geom_bar‘] {geom_bir‘] [geom_boxplot] [geom_density} {gecn_err‘or‘] {geom_hex] [geom_hist} {geom_hline] [georr_jitter‘]

[ggomilabel] {gemi;iﬂe} [ggomipcint] [geo'mipolygoﬂ] {geonil‘eit] [geomir‘ibboﬁ] [gemir‘ug] [gemisegmeﬁt] [geomismoo‘m]

[geom_text] [geo‘n_tile] [georr_'-,-iolin] {geoﬂ_'-,-line]

Basics

ggplot2 is based on the grammar of graphics, the idea
that you can build every graph from the same
components: a data set, a coordinate system,

and geoms—visual marks that represent data points.

data geom coordinate plot
Xx=F y=A system

To display values, map variables in the data to visual
properties of the geom (aesthetics) like size, color, and x
and y locations.

ann
m - N,
=—e — .
e
e
data ,com coordinate plot
=F y=A stem
color ! F ¥
size=A

Complete the template below to build a graph.

geplot (data = TITD) + | i
<GEOM_FUNCTION> (NEVNIERTH <MAPPINGS> R
stat =E37169, position QL D) + Not

required,
<COORDINATE_FUNCTION> 23 phat
<FACET_FUNCT 10N> 23 defaults
supplied
<SCALE_FUNCTION> 24
<THEME_FUNCTION>
ggplot(data = mpg, aes(x = cty, y = hwy)) Begins a plot

that you finish by adding layers to. Add one geom
function per layer.

last_plot() Returns the last plot.
ggsave("plot.png”, width = 5, height = 5) Saves last plot

as 5'x 5’ file named "plot.png” in working directory.
Matches file type to file extension.



CATEGORIC RELAT[IONAL MAP TIME SERIES

from Data
To V'Lz

‘From Data to Viz' is a class ﬂ(an of chart types
based o |p du!rrna willh elp you
perfect chart in three simple steps :

@ Identify what type of data you have.
and

and muc o re, V|s

data-to-viz.com

0780 Yon Holtr & Conor Healyfor wwm.data-to-viz.com



‘What kind of data do you have? Pick the main type using the buttons below. Then let the
decision tree guide you toward your graphic possibilities.

‘ Numeric H Categoric “ Maps H Network H Time series

ONE CAT SEVERAL
SEVERAL CAT.
NUM ONE NUM.

ADJACENC

H ) (I

BOXPLOT BOXPLOT

BOXPLOT

STACEED
AREA

LOLLIPOP VIOLIN VIOLIN
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(3 Magnitude Channels: Ordered Attributes

Position on common scale '_°_'| = ,
Position on unaligned scale : i
Length (1D size) SR —
Tilt/angle | //_

Area (2D size) - = ml
Depth (3D position) e —e
Color luminance i 1
Color saturation HE |
Curvature | ) ) D

Volume (3D size) v w iy

1 1 Same 1

Same

Most »

Effectiveness

4 Least

(3 Identity Channels: Categorical Attributes

Spatial region
Color hue
Motion

Shape



Napoleonovo tazeni do Ruska 1812

* Charles Joseph Minard, 1869
* mnoZzstvi vojakil, mista, reky,
teplota
* re-vize
https://www.datavis.ca/gallery/
re-minard.php
 také mapa k Hannibalovu tazent:

https://www.edwardtufte.com /t
ufte/minard-hannibal
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Minarduv graf v ggplotZ2

> install.packages(HistData)

e viz soubor v Moodlu
* minard.R



Napoleon's March on Moscow
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Cholera v Londyne, 1854

John Snow
* mapa:
https://www.ph.ucla.edu/epi/snow/s
nowmapl 1854 Ige.htm
* Wikipedie:
https://en.wikipedia.org/wiki/1854
Broad Street cholera outbreak

* nova reprezentace dat:

https://www.leahmeisterlin.com/remap

pingsnow

e https://www.r-
bloggers.com/2013/03/john-snows-
cholera-data-in-more- formats/
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Snowova mapa v ggplot2

* viz soubory v Moodlu
* snow_map1l.R
* snow_map2.R



Snow's Cholera Map of London (sp)
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Tidyverse a vizualizace dat

The tidyverse is o powerful collection of R packages that are actually data
tools for transforming and visualizing data. All packages of the tidyverse share

an underlying philosophy and commaon APls.

The core packages are:

» goplat?, which implerments the grommar of grophics.
YWou com wse it to wisualize your doto.

e dplyr is a grammaor of dato manipulation, You coan use it 1o sobve the
maost comman data manipulation chollenges.

= tidyr helps you to create tidy data or data where each variabls is ina
column, esch obsereotion is o row end each volue is a cell.

« regdr = o fast and friendly way to read rectongulor dotao.

SDO®

®O0OC

= purrr enhances R's functional programming (FP) toclkit by providing a
complete ond consistent set of tools for working with functions and  wectors,

# tibbda is o modearmn re-imaginging of the dota frome,

= stringr provices a cohesive set of functions designed
te make working with strings as easy as posssibe

= forcats provide a suite of usaful tools
thot solve common problems  with foctors.



dplyr

Filter Summarize
filter() ollows you to select o subset of rows in a data frame. sumparize() allows you to turn many observations into a single data point.
= iris %% #S5elect irds doto of species “wirginico® » iris %=% #Summorize to find the medion sepal length
filter{Species="virginica") sunmarize (medianSL=median(Sepal.Length])
» iris %% #Select iris doto of species “virginico" and sepal length greater thon &. » iris %% #Filter for virginico then suvmmorize the medion sepol Llength
filter({Species="virginica", filter(Species="virginica") %%
Sepal.Length = &) sunmarize (medianSL=median(Sapal.Lengthl)
You can olso summarize multiple variobles ot once:
Arrange > iris %%
filter(Species="virginica") %=%
arrange() sorts the observations in o dataset in ascending or descending erder based on one of its variables. sunmarize(medianil=median(Sepal.Length],

. . . maxSL=max{Sepal.Length))
> iris %% #Sort in pscending order of sepel length

arrange(Sepal.Length] group_by () allews you to summarize within groups instead of summarizing the entire dataset:
= iris ¥=% #Sort in descending order af sepol length

arrangeldesolSepal. Length) ) » iris %¥»% #Find wedion ond mox sepol length of eoch species

group_by{Species] %%
Combine multiple dplyr verbs in a row with the pipe cperator 52% sunmarize (medianSL=median(Sepal.Lengthl,
» iris %=X #Filter For species "virginico" then arronge in descending order of sepol Tength “axSan%(SEpaliLem‘tzj} ; _—
filter(Species—"virginica") %% » irls %% #Find median ond mox petel length of eoch species with sepol Tength > &
filter(Sepal.Length=6) %=%
group_by(Species) %%
summarize(medianPFL=median({Petal.Length],

M utate naxPL=max(Petal.Length))

arrange(desc{Sepal.Length))

mutate() allows you to update or create new columns of a data frarme.

= iris %% #Change Sepol.length to be in milliwmeters
mutate(Sepal,Length=Sepal. Lengthw1d)

» irls %% #Creote a new coluwn colled SLMw
nutate(SLHm=5epal,Length=18)

Caombine the verbs filter(). arrange(), and mutatel):

= iris =%
filter(Speciss="Virginica") %%
nutate(SLHm=5epal.Length+18]) %%
arrangeldesc{SLAn) )



goplot?2

Scatter plot

Sootter plots allow you to compare two variables within your dato. To do this with ggplot2, you use geol_point[}l

= iris_snall « iris %%
filter(5epal.Length = 5)

» ggplot(iris_small, aes(x=Petal.Length, #Compare petal width and length
y=Petal.Width)) + geam_point()

Additional Aesthetics

Color

> goplot(irds_small, aes(x=Petal.Length,

y=Petal.Width,
colar=5pecies))
geon_point()

Size

+

= gogplot{iris_small, ses(x=PFetal.Length,

geon_paint()

Faceting

y=Petal.Width,
color=Species
size=Sepal.Length)) =

» ggplot(iris_small, ses(x=Petal.Length,

gean_point 1+
Facet_wrap(~Species)

y=Petal.Width)} +

<L

- Ehlh

Line Plots

= hy_year «— gapminder %=%
group_by(year) %=%
sunmarize (medianGdpPerCap=median({gdpPercapl }
» ggplot(by_year, aes(x=year
y=nedianbdpPerCap) )+

geom_Line()+
expand_Limits(y=0)

Bar Plots

» by_species = iris %=%
filter(Sepal.Length=4) B>k
group_by(Species] =%
summarize (medianPL=median({Petal.Length])

> ggplot(by_specles, aes(x=Species,

y=medianPL]) +
geam_col(]

Histograms

> gaplot(iris_small, aes(x=Petal.Length)l+
geom_histogran(]

Box Plots

> ggplot({iris_small, aes(x=Species,
y=Sepal. Width})+
geam_boxplot()



Exkurs: dataset ggplotZmovies

Length and Rating

Action Animation Comedy

9.
6.
3.
genre
Documentary Drama Mixed - Action
=== Animation
9- L T
©%0 ~ === Comedy
[ X @ L4 ® e
v === Documentary
6- ° ®
°o °0.O ° === Drama
L]
3. e’ - Mixed
ge °
® =+ None
L]
~ Romance
None Romance Short — Short
A -
9 ?Q@
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. %
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