Digital humanities

Vizualizace védeckych dat

Jindrich Marek



every time you make a powerpoint

= %g O *. o
~ il

b
mrow

I e

edward tufte kills a kitten

mmmmmm



Tufte: grafické zobrazeni dat ma

* zZobrazit data * podnécovat oCi k porovnavani

e primét divaka, aby se zamyslel ruznych casti dat
nad podstatou, a ne nad  odhalit data na nékolika urovnich
metodikou, grafickym designem, podrobnosti, od Sirokého
technologii grafické tvorby nebo prehledu az po jemnou strukturu

necim jiym * slouzit jasnému ucelu: popisu,
* vyhnout se zkresleni toho, co data  zkoumani, predstaveni struktury

rikaji dat nebo ozdobé
* prezentovat mnoho Cisel na * byt uzce spojeno se statistickym a
malém prostoru slovnim popisem souboru dat

* scelit velké datové soubory



What Makes a Good Visualization? explicit (mpiici

INTERESTINGNESS USEFULNESS
relevant useable
meaningful fitting
new efficient

* research doc” » proof of concept

INTEGRITY o o » script * prototype template . ST ¢
accuracy lnfOﬂ'nO.tlon ' (mtilcl‘e Vlwalfo"n : Slfjgllvre
ist outiine
cossarey - RN(EcD) (metaphon pzeroerce
= schematic * scamp / storyboard
= wireframe = detailed sketch
successful
visualization
rough sketch «
art*
boring useless
information - eye candy ‘ visualization
the art of jounalism e , the art of design

structuring & harmonising information structuring & harmonising visuals

David McCandless taken Irom.new book find out more
InformationisBeautiful.net Knowledge is Beautiful bit.ly/KIB_Books
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(the data-ink ratio)



Vizualizace: vizualni zobrazeni dat

* intuitivni

* vice/méne, casova o0sa, ...
e pristupna

* relevantni, srozumitelna
* presna

* ale pripadné i shrnujici
* jednoducha

* abstrakce

* elegantni
* neodvadeéjici pozornost



Layered grammar of graphics (Wickham)

 https://vita.had.co.nz/papers/
layered-grammar.pdf

Coordinates «

e ;\E‘"“ j\ e 1
atistics * implementace

* Python: plotnine, pripadné altair,
castecne seaborn

* R: ggplot2

Facets
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from Data
To V'Lz

‘From Data to Viz' is a classi 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.
d

p
@ oowd postb

e chart Iam the set that will suit
y daw and your needs best.

Dataviz is a wo endle: s and this
pro;e((doesnot:lal to be exhausti lowever it

should provide you with a good starting point. For an
interactive version an m i

data-to-viz.com

CATEGORIC

RELAT[IONAL

MAP

TIME SERIES

2078 Yam Holtr & Conor Healyforwww data-to-vie.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
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STACEED
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Napoleonovo tazeni do Ruska 1812

* Charles Joseph Minard, 1869
* mnoZzstvi vojakl
* mista
* feky
* teplota

e 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 Pythonu

* https://github.com /tulsyanp/data-visualization-python-altair-
charles-minards-map



https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map
https://github.com/tulsyanp/data-visualization-python-altair-charles-minards-map

Latitude

57.54

57.0+

56.5+4

56.0

w
el

54.0+

53.5

53.04

40000

Smorgoni

4600

6000
4000

12009
2000g

Mohilow

[ ]

52.5

Moscou

10000,

Longitude

0.0°C 24,0ct

.0°C 9,Nov

-20.0°C 28,Nov -21.0°C 14,Nov

4.0°C 1,Dec
-26.0°C 7,Dec

-30.0°C 6,Dec

0.0°C 18,0

T T T T T T T T T T T T T T T T T T T T T T T 1
24.024.5 25.0 255 26.0 26.5 270 275 28.0 285 29.0 29.5 30.0 30.5 31.0 31.5 32.0 325 33.0 33.5 34.0 345 350 355 36.0 36.5 37.0 37.538.0

T
o

T
I
-
o

T
I
N
o

T
I
w
o

-40

r T T T T T T T T T T T T T T T T T T T T T T T T T
24.024.5 25.0 25.5 26.0 26.5 27.0 27.5 28.0 28,5 29.0 29.5 30.0 30.5 31.0 31.5 32.0 32,5 33.0 33.5 34.0 345 350 355 36.0 36.5 37.0 37.538.0

Longitude

jeaJlay uo aimedadwal



Cholera v Londyne, 1854

* John Snow a jeho mapa
 https://flowingdata.com/tag/john-
Snow
* Wikipedie:
https://en.wikipedia.org/wiki/1854
Broad Street cholera outbreak

* nova reprezentace dat:

e 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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SCALE 30 INCHES TO A MILE,



Snowova mapa v Pythonu

Python:

https://shivaraj9.github.io /portfolio /projects/cholera.html >>

https://github.com/shukkkur/John-Snows-Ghost-Map

https://github.com/mdamalie /John-Snow-Cholera-Map-

Redesign-1854

* vyuziti syntetického datasetu
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Daywise Deaths
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John Snow's Cholera Story Map

Genderwise Deaths




Snowova mapa v R

* https://friendly.github.io /HistData /reference/SnowMap.html] >>
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Snow's Cholera Map of London (sp)
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Grafy v Pythonu

* ruzneé knihovny
* soustredime se na Plotly Express (interaktivni grafy)

* dale:

VVVVVV

* bokeh (interaktivni, velka data)
» pandas/matplotlib, seaborn, plotnine (neinteraktivni)



General
Install =

pip install plotly

Import

import plotly.express as px

General usage

fig = px.chart_type(
df,
#xchart_specific_parameters,
title="Chart title",

labels={"x_column_name": "X column name"},
width=600,
height=400,

)

fig.show()

Chart types
Scatter @

px.scatter(
df,
x="sepal_width",
y="sepal_length",
color="species",
marginal_y="violin",
marginal_x="box",
trendline="ols",
hover_data=["petal_length", "petal_width"],

—_—— species
—— *  semsa
=} ® versicolor
®  virginica
8
=
£ 7
-EI
E‘ 5
H

Scatter matrix

px.scatter_matrix(
df,
dimensions=[
"sepal_width",
"sepal_length",
"petal_width",
"petal_length",

1,
color="species",
)
] 4 . !" species
] .= - ~
(. / # # * *  semsa
E ? 0 . virginica
| 8 - ' ’
E ﬁ'ﬁb 'u . , H
P o W
= 1 #
T o » oliey Al ” L
2
B os L
§I a4 <
E 7 e wine  gm [ s
2 3 4 4 5678 0 1z 2 4 8
sepl width  sepal length  petal width  petal_length
Histogram (4]
px.histogram(
df,
x="sepal_width",
color="species"”,
marginal="box", # or "rug", "violin"
nbins=30,
)
species
—_—— W sewsa
== W versicolor
W virginica
25
20
E 15

Box

px.box(
df,
x="species",
y="sepal_width",
notched=True,
points="all"

.
»
.
.
-
- -
-
. .
£ 35 ==
- . -
- . -
| = - -
- s -
3 = s -
w * - -
- -
- -
- -
25 - -
-
. .
9 .
2 .
semsa wersicolar virginica
species

Density heatmap (2D Histogram)

px.density_heatmap(
df,
x="sepal_width",
y="sepal_length",
nbinsx=20,
nbinsy=20,
histfunc="count",
marginal_x="rug",
marginal_y="histogram",

# or "sum", "avg

E

sepal_length

sepal_width

2

Bar 24

px.bar(count_df, x="species", y="count")

40

E

2

L,ZD-
o

sebsa versicolor

virginica

species

Pie #

px.pie(count_df,
names="species", values="count")

W virginica
W versicolor
B sewsa
More options
Facet plots &

px.density_heatmap(
df,
x="sepal_width",
y="sepal_length",
facet_row="species",

8
7
[

sepal_length  sepal_length
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sepal_length
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