Digital humanities

Uvod: Digitalni metody, digitalni nastroje
a jejich role v humanitnich védach

Jindrich Marek



Moodle

 https://dll.cuni.cz/course/view.php?id=5734



https://dl1.cuni.cz/course/view.php?id=5734

Jak by vypadalo badani Frantiska Palackeého,
kdyby mél k dispozici digitalni metody?




Témata hodiny

e digitalni metody - digitalni data
» priklady specifickych metod

* digitalni nastroje a vizualizace dat



Digital humanities

* klasické metody (pristupy) humanitnich véd
* nove moznosti vyvhodnoceni dat

 pridana hodnota digitalnich studii?

* interaktivita



Piiklad: ISBN Visualization il

* https://phiresky.github.io/isbn-visualization/ P L

* blog: https://phiresky.github.io/blog/2025 /visualizing-all-books-
in-isbn-space/



https://phiresky.github.io/isbn-visualization/
https://phiresky.github.io/blog/2025/visualizing-all-books-in-isbn-space/
https://phiresky.github.io/blog/2025/visualizing-all-books-in-isbn-space/
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ISBN Visualization

Publication Date

Is of an

Drag/Zoom like a map. Tap to show deta
ISBN! Right-click-drag to show stats.
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ISBN Visualization Showing 97 380 212 books

& Preset Publlc:mon Date

Drag/Zoom like a map. Tap to show details of an
ISBN! Right-click-drag to show stats.

Show publisher details:

Search for a book via Google Books or ISBN:

Bila nemoc

Bila nemoc

Book: Bila nemoc
by Karel Capek

SBN: 978-80
Group 978-80
Publisher 7642: Dobrov
(no holding data)

» Details

Look up book on
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Rozvoj DH v poslednich desetiletich

* digitalni sbirky online
e primarni pramenny material pro vyzkum historie, d€jin literatury,
jazykovédy, klasickych studii, hudebni a filmové veédy a dalSich disciplin

* nové webove digitalni nastroje a pristupy
 vytvareni, analyza a sdileni digitalniho vyzkumu
* interaktivita, kultura sdileni (participatory culture)

* spoluprace humanitnich a technickych (pripadné prirodnich) ved



Digital humanities: teorie

* je treba zvladnout zaplavu digitalnich dat

* epistemologicka a metodicka inovace z technickych a prirodovédnych
disciplin

* nékteri badatelé se domnivaji, zZe teorie neni treba a postacuji data
 ,teorie spojena s vytvarenim pocitaCovych systému je implicitni”
 ,nastala doba post-teoreticka“



Digitalni metody

* ruzné pristupy
* ,methodological commons” (McCarty)
 ,humanities+“ (Liu)
* ,digital methods” (Rogers)
» ,metody digital humanities”

RICHARD ROGERS

* typicky cyklus vyzkumnych Cinnosti




McCarty: Methodological Commons (I)

* technickeé metody z oblasti mimo oblast humanitni védy
* napr. technické védy a informatika
* pro vizualizaci a modelovani digitalniho obsahu

* nové zpusoby spoluprace mezi disciplinami a komunitami
 partnerstvi s prirodovédnymi, technickymi obory

* kombinace datovych typu, technickych metod a technologii

* napr. textova, databazova, obrazova data (také videa nebo zvuk) a
geografické informacni systémy (GIS)



McCarty: Methodological Commons (II)

 formalni metody analyzy a navrhu zdrojovych dat
* modelovani moZnych technickych pristupti

* metody prace s rozsahlymi datovymi zdroji
 agregace materialu z vice sbirek nebo zdroju



Typicky cyklus vyzkumnych Cinnosti

1 Zachyceni
konverze

rozpoznavani dat

objevovani
shromazdovani
zobrazovani
zaznamenavani
prepis

2 Vytvoreni
navrhovani
programovani
Vyvoj webu
psani

3 Obohaceni

anotovani
cisténi
editovani

4 Analyza

obsahova analyza
sitova analyza
relacni analyza
prostorova analyza
strukturni analyza
stylisticka analyza
vizualizace

5 Interpretace
kontextualizace
modelovani
vytvoreni teorie

6 Ukladani
archivace
identifikace
organizovani
uchovavani

7 Sireni

spoluprace
komentovani
komunikace
crowdsourcing
publikovani
sdileni

(proj. DARIAH-DE)



Digitalni data

* kultura
* socialni chovani a normy v lidskych spoleCnostech

* materialni kultura = fyzicka vyjadreni kultury (technologie, architektura,
umenti)

e kulturni data” (Lev Manovich)
* uplna, reprezentativni
* proti zakladani teorii na malych (a/nebo vybérovych) datasetech (napr.
[talska renesance apod.)
* nevyslovena otazka ,co je kanon?“



Digitalni kulturni data

 napr. Europeana (Collections)
* https://www.europeana.eu/cs

 kulturni dédictvi (nejen
dokumentarni)

Poskytujeme vam pristup k miliontm pfedmétli kulturniho dédictvi z instituci napfic
Evropou. Objevte umélecka dila, knihy, hudbu a videa o uméni, novinach, archeologii,
maode, védé, sportu a mnoho dalsiho.
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Sbirky
Prozkoumejte nasi sbirku podle tématu, tématu, stoleti a
organizace.

« SDILEJTE

Témata

Zobrazit vice témata

Tématy

Barokni hudba - Biological specimen @ Black-and-white negatives Budova
o e -

]
Zobrazit dalii tématy

Funkce

Prozkoumejte vybér nejlepsich redakénich prispévki a skvosti sbirek

e |

Zeny v d&jinich Hrdinové s postiZzenim Making Culture Knihy omalovanek

Objevte vyznamné zeny minulosti a jejich dilo

e pribéhy zdravotné postizenych lidi z He

Zobrazit vice funkce


https://www.europeana.eu/cs

Hands-on ve skupinkach

Otevrete Europeanu a béhem nékolika minut najdéte artefakt
souvisejicl s vasim oborem nebo predmétem vaseho zajmu.

https://www.europeana.eu/cs i

Prozkoumejte nasi sbirku podle tématu, tématu, stoleti a
organizace.
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srationem mean
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Benedscamuf dom o Deogras

Pramyslové dédictvi Prvni svétova valka Rukopisy Sport
Prozkoumejte historii technologif a pramyslu, Prozkoumeijte udalosti let 1914-1918 Prozkoumejte ruéné vytvorené psané Prozkoumejte historii sportu a sportovci
od primyslové revoluce po piibéhy prostrednictvim oficialnich historii, politiky a materialy od papyru po papir. Objevte texty, pomoci fotografii, filmG, zvukovych nahravek
pramysinikd, ekonomd a bézného propagandy aZ po nevypravéné osobni iluminace a lidi za nimi od starovéku az po a textl dokumentujicich v3e od kazdodennich
pracovniho Zivota. pribéhy z frontové linie a domaci fronty. ranou éru tisku. zazitkd az po vrcholy olympijské slavy.
Zobrazit vice témata

Tématy
Barokni hudba Biological specimen Black-and-white negatives Budova

Zobrazit dal3i tématy


https://www.europeana.eu/cs

Vyuziti a (re)prezentace digitalnich dat

* prostor a cas

e vizualizace informaci

* propojena data (linked data) a ontologické metody
* vytvareni a vyvoj digitalnich sbirek pro vyzkum

* vyuzivani velkych sbirek textu

e vytvareni digitalnich edic



Konkrétni metody (priklady)

 kulturni analytika (Manovich)
 analyza socialnich siti

* vzdalene Cteni (Moretti)

* korespondencni analyza



kulturni analytika (Manovich)

 kvantitativni a vizualni analyza rozsahlych kulturnich objektt (obrazy,
fotografie, videa, digitalni artefakty): agregovana vizualizovana data

 snazi se objevit vzorce, které jsou lidskym okem obtizné postrehnutelné.

* Selfiecity (2014-2015)
* selfie z rliznych svétovych mést, hledani rozdilt v postojich, barvach, formatech,
https://lab.culturalanalytics.info/2014 /08 /selfiecity-investigates-style-of.html

* Mondrian vs. Rothko (2011)

 srovnavaci analyza vytvarnych dél dvou umélct
 https://lab.culturalanalytics.info/2016/04 /mondrian-vs-rothko.html



https://lab.culturalanalytics.info/2014/08/selfiecity-investigates-style-of.html
https://lab.culturalanalytics.info/2016/04/mondrian-vs-rothko.html

Cultural
Analytics
Lab

Selfiecity investigates the Instagram self-
representations in six cities around the world

News

SELFIEXPLORATORY art of SELFIECITY

About
Projects
Publications

People

N4 Mailing List
W Twitter
e Flickr

N RSS

A screenshot of Selfiexploratory, an interactive app we built for exploring the dataset of 3840 selfie photos. Access the app online
to explore the Selfiecity dataset.



SELFIECITY Introduction Imageplots Selfiexploratory Dataset

A young people's sport? Indeed.

Most people in our photos are pretty young (23.7 estimated median
age). Bangkok is the youngest city (21.0), whereas NYC is the oldest
(25.3). Men's average age is higher than that of women in every city.
Surprisingly, more older men (30-) post selfies on Instagram than
women.

MEDIAN AGES 20 30
BANGKOK PAORC I I 227

BERLIN 237 I I 26.3

MOSCOW Q 233 I 257 C)Z
NEW YORK 243 I I 267

SAO PAULO 22.3 I I 25.0

Findings Theory Credits & contact Explore further

Bangkok, Sao Paulo are all smiles

Our mood analysis revealed that you can find lots of smiling faces in
Bangkok (0.68 average smile score) and Sao Paulo (0.64). People
taking selfies in Moscow smile the least (only 0.53 on the smile score
scale).

AVERAGE SMILE SCORES

0.6

0.5

)

BANGKOK BERLIN MOSCOW NEW YORK SAO PAULO



Cultural
Analytics
Lab

News

About
Projects
Publications

People

N4 Mailing List
W Twitter
ee® Flickr

M Rss

Mondrian vs Rothko: Revealing the
Comparative "Footprints" of the Modern
Painters

Data: 128 paintings by Piet Mondrian (1905 - 1917) and 151 paintings by Mark Rothko (1944 - 1957). Mapping: X-axis: brightness
mean, Y-axis: saturation mean. This visualization demonstrates how image plots can be used to compare multiple data sets. In
this case, the goal is to compare similar number of paintings by Piet Mondrian and Mark Rothko (produced over comparable time
periods of 13 years) along particular visual dimensions. See the full size image on Flickr.






kulturni analytika: kritika

 redukuje kulturni objekty na Cisté formalni a kvantifikovatelné
rysy (nebere v potaz vyznam, kontext, interpretaci)

* nereSi hlubsi hermeneutické otazky



analyza socialnich siti

* struktura socialnich a kulturnich vazeb mezi aktéry (lidé¢, instituce,
postavy v romanech)

 sociogram (grafické vyjadreni vztahi osoby): uzly (nodes) a hrany (edges)
 hleda klicové postavy, silné a slabé vazby, komunity, periferie

* vztahy mezi tématy (spoleCny vyskyt)
* v Cclankové bibliografii o Ceskych stredovékych déjinach



bibliografie retrospektivni

bitva u krescaku 1501-1800
1346/ ) @ © regiminaisanitatis
) . Janzarrasu o ,
theodorik o prvotisky plsn:d%chovm
a3 B
@ reswam pas v S )

© kazani pglhusnska
J? kapistransky

archite ra'

rekonstru
ziicghi
@

5
@

e -
‘ : ﬁl’. [ polemiky mysleni teologické 1369-1415
7 ® @ ~ fehalnici @ jan z jesenice ® luthergmartin
) L © driba p by X ‘ »
lichtenburkové (rod) | konci tnicky falamiats
renta feu EVlf ® Y
ronovci (rod) dni TelgAds
berne qoﬁwy L %race“ou n&’
statuta synodaini
<<z >>ku‘tat8(rod’ feﬂa y @ de ’n“. Y
f (] 1411
- a‘%/ Pa“ veIiWojenﬁl’
® © regesty
vitkovei (rod) . falza .tmn!” q;);t matin
'.Qn jlndl’lch ¢ 1360-1424
re.ta
136851437

panovnigynémecti

soud dyorsky

& VOSviewer



[}%5 VOSviewer

€ malby nasténné
umeéni vytvarn
oltare 354 . .
1'354|Ium|nace

rad, domini RO0RS . unive
ky kOSter uméni dvorské i rUkoplsy 7
y stiredovék 1400-1500 jazyk némecky knihy
gee'c hrady epigrafika

kroniky
osidleni méstské

né opevnéni

zam

1300-1500 Karel historiografie

ssady zaniklé hornictvi 4504 1500 pohiby  historiografie eska hodnostafi cirkevni

1400-1700 ol ot praz=t
i ; ~ klaster prévo ar ové praziti
obce Mince nélezy M &stq y .
i anovnici cesti
1400 MINCE heraldika R - -
hospodafske history méStané  mikuias dvorané
urbare Vladislav prameny pisemné
zemkova . f
Sain Slechta diplomatika

panstvi privilegia sprava cirk

y listiny politika zahrani¢ni
rody a rodin b/

sprava statni




analyza socialnich siti: kritika

* sit’ je redukcni model (nepostihuje kvalitu a obsah vztahu, jen
propojeni)

* je sit adekvatni metaforou pro kulturni a socialni vztahy?



vzdalene Cteni (Moretti)

* textova analyza ve velkéem meéritku

» statisticky souhrn, vizualizace Zanrt, vyvoje slovni zasoby, mapovani
vztahu, prace s korpusovymi daty (misto Cteni jednotlivych dél)

* cil: odhalit systémové jevy v literature, které by jinak zustaly skryteé

* vztahy mezi osobami v Hamletovi (2011)
* na zakladé interakce
 https://litlab.stanford.edu/LiteraryLabPamphlet2.pdf



https://litlab.stanford.edu/LiteraryLabPamphlet2.pdf
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vzdalené cteni: kritika

e vytrzeni literarniho dila z jeho estetické a filozofické dimenze
(pouze kvantitativni znaky)

 Cteni bez Cteni": ztrata detailu, nuance, ironie, metafor



korespondencni analyza

» statisticka metoda pro vizualizaci vztahu mezi kategoriemi v
kontingencnich tabulkach
* slozita vicerozmeérna data ve 2D (pripadné 3D) mapé

e cil: odhalit latentni struktury v datech

* témata a jazyky v prazské barokni tiskové produkci (2024)



dim 2 (17.9 %)

Barokni knihtisk v Praze: témata a jazyky

Korespondencni analyza

O kramarske tisky

filozofie
o

poezie
o]

O o
(500‘09‘0 liturgika
filologie

homiletika
slavnosti
astrologie o
0o
astronomie
naboZenstvi
divadlo
O
O .
personalia
o}
hudba
[¢]
uzemni sprava
-2 -1 0 1

dim 1(82.1%)

(e}

language_cs

topic



korespondencni analyza: kritika

* vyzaduje peclivou pripravu dat
* Cisténi, kategorizace, standardizace

* je to silné kvantitativni redukce kvalitativniho textového Ci
kulturniho obsahu; zavisi na rozhodnuti, co pocitat jako kategorii



Digitalni nastroje a vizualizace dat



Se kterymi digitalnimi nastroji
nebo databazemi jste se uz setkali?




Vizualizace dat

e vytvareni a studium vizualni reprezentace dat

e cil: jasné a efektivni sdeélovani informaci
* rtizné druhy grafu a infografiky
* nejen akademicka sféra

» Siroka nabidka uzce specializovanych i komplexnich nastroju pro
analyzu a vizualizaci dat, ruzné licence (svobodné i proprietarni)



Vizualni elementy

* fyzické objekty (jako priklady)
* modely (napr. skeletu)
* grafy
* jejich soucasti dalsi prvky >>
* tabulky
* fotografie
* kresby a diagramy



Gramatika grafiky ve vrstvach

* grafické tema
* souradnice
Statistics e statistické souhrny
Facets e panely (fasety)
‘ es e geometrické objekty
* estetické mapovani
* data




Vizualizace vedeckych dat

» grafické vyjadreni védeckych dat
e vyjadreni deju v prostoru
 analyza socialnich siti
 kvantitativni analyza textu



Typy vztahu v kvantitat

ivnich datech (Few)

Type/Description

Encoding Methods

Example

Neominal Comparison

= Bars only (horizontal or vertical)

Q12003 Calls by Region

A simple comparison of )
the categorical 5,000
subdivisions of one or
more measures in no o
particular order 3000
2,000
1,000
a
et East Sauth st
Time Series 2003 Salns

Multiple instances of one
or more measures taken at
equidistant points in time

* Lines fo emphasize overall pattem
= Bars to emphasize individual values

= Points connected by lines to slightly
emphasize individual values while
still highlighting the overall pattern

+ Always place time on the horizontal
axis

4000

3,500

3000 /\/ /m_/'/
25001 //\"’

20001

1,500

1.000
500

Jan Feb Mar Apr May Jun Jul Aug Sep Ot Nov Dec

Deviation

Categorical subdivisions of
a measure compared to a
reference measure,
expressed as the
differences between them

Lines to emphasize the overall
pattem only when displaying
deviation and time-series
relationships together

Points connected by lines to slighthy
emphasize individual data points
while also highlighting the overall
pattern when displaying deviation
and time-series relationships
together

Actual ta Plan Variance

Ranking

Categorical subdivisions of
a measure ordered by size
(either descending or
ascending)

+ Bars only (horizontal or vertical)

+ To highlight high values, sort in
descending order

+ To highlight low values, sort in
ascending order

Haadsount
Manurecurng I
Sk I
Engineering I
Operators I
Finance I
Ik Systeme I
Loge!
Marsating Il

o 50 100 180 200 250

-0
Bars to emphasize individual R TEWON) G TR e
values, but limit to vertical bars
when a time-series relationship is
included
Always include a reference line to
compare the measures of deviation
against
Frequency Distribution Vertical bars to emphasize P frder ComnLiy dmer Szt
Counts of something per individual values (called a
categorical subdivisions histogram) S
(intervals) of a quantitative Lines to emphasize the overall 40m
range pattern (called a frequency polygon) | o
2000

- B
H -

<510 x=§10 =330 =330 e 54D
& ) & &
< 8§20 =830 < §a0 =450

Part-to-Whole

Measures of individual
categorical subdivisions as
ratios to the whole

+ Bars only (horizontal or vertical)

+ Use stacked bars only when you
must display measures of the whole
as well as the parts

Regional % of Tatal Expenses.

o

=%

o

5%

- I
West East Horth Sauth

2

Correlation

Comparisons of two paired
sets of measures to
determine if as one set
goes up the other set goes
either up or down in a
corresponding manner,
and if so, how strongly

Points and a trend line in the form of
a scatter plot

Bars may be used, arranged as a
paired bar graph or a correlation bar
graph, if scatter plots are unfamiliar
(Note: For descriptions of these

graphs, see my book Show Me the
Numbers.)

Correlaion of Employee Heights and Salaries.

2

-

o MO0 ADOOO  EOOOD  EDOG0 100000




Nastroje pro vizualizaci dat (typologie)

* bézné kancelarske programy
* tabulkové procesory apod., také online

e vizualizaCni nastroje s grafickym rozhranim (Casto i dalsi funkce)
 pro jeden typ vizualizace (napr. sitova analyza)
* komplexni

* programovaci jazyky a jejich baliCcky/knihovny (= rozsireni)
* nejrozsirenéjsi: Python, R



Bézne kancelarske programy

 MS Excel

 https://support.microsoft.com/en-us/office/create-a-chart-from-start-to-
finish-Obaf399e-dd61-4e18-8a73-b3fd5d5680c2



https://support.microsoft.com/en-us/office/create-a-chart-from-start-to-finish-0baf399e-dd61-4e18-8a73-b3fd5d5680c2
https://support.microsoft.com/en-us/office/create-a-chart-from-start-to-finish-0baf399e-dd61-4e18-8a73-b3fd5d5680c2

Get started with Excel

Get started

What is Excel?

Use Excel as your calculator
Add a watermark in Excel
Merge and unmerge cells

Insert or delete rows and
columns

Collaborate on Excel
workbooks at the same
time with co-authoring

Move or copy worksheets
or worksheet data

Hide or show rows or
columns

Select cell contents in Excel

Insert or delete a
worksheet

Change the format of a cell
Create and format tables

Save your workbook to
OneDrive in Excel

Copy cell formatting

Create a chart from start
to finish

Available number formats
in Excel

Create a chart from start to finish

» Applies To

Charts help you visualize your data in a way that creates maximum impact on your audience. Learn to
create a chart and add a trendline. You can start your document from a recommended chart or choose one
from our collection of pre-built chart templates.

Windows macOS Web

Fle  Home Insert Pagelayout Formulas Data  Review View Help Acrobat ChartDesign  Format 1% Share [ Comments

& % — I o B Ej
Add Chart Quick | Change ||||||||| il ||| ‘ HH ullll““ iilﬁﬂwﬂ |l|l||||| |||l|||1i < SwichRow/ Select | Change = Move
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Nastroje s grafickym rozhranim
* jednoucelove (priklady)

* https://gephi.org
e tutorial: https://www.youtube.com /watch?v=GXtbL.8avpik

 https://www.vosviewer.com



https://gephi.org/
https://www.youtube.com/watch?v=GXtbL8avpik
https://www.vosviewer.com/

Gepho Download Blog Wiki Askaquestion Support Bug tracker

makes graphs handy Features Learn Develop Plugins

The Open Graph Viz Platform [*=

Gephi is the leading visualization and
exploration software for all kinds of graphs and
networks. Gephi is open-source and free.

Runs on Windows, Mac OS X and Linux.

Learn More on Gephi Platform =

¥ Download FREE

Release Notes | System Requirements

P Features P Screenshots
P Quick start P Videos

wrant « s

Support us! We are non-profit. Help us to innovate and empower the community by donating only 8€:

Donate

o BN =

APPLICATIONS PAPERS
Like Photoshop™ for graphs.

4 Exploratory Data Analysis: intuition-oriented

analysis by networks manipulations in real time.

& Link Analysis: revealing the underlying structures

of associations between objects. LATESTNEWS
4 Social Network Analysis: easy creation of socia ® Gephi 0.10.0 released
data connectors to map community organizations u Gephi Lite

and small-world networks. ~ ¢ o )
and small-world networks u Gephi Week 2022: debriefing

o

¥ Biological Network analysis: representing u Call for participants: Gephi code sustainability

patterns of biological data.

o Poster creation: scientific work promotion with
hi-quality printable maps.
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HVOSviewer

Visualizing scientific landscapes
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Nastroje s grafickym rozhranim

* komplexni (priklady)

* http://heuristnetwork.org
* https://public.tableau.com

* https://nodegoat.net



http://heuristnetwork.org/
https://public.tableau.com/
https://nodegoat.net/

LACK SCHOOL BENEFI

Home  About v Learn v Community  Events  Developers v ContactUs O

History 1

Digital Harlem

An award-winning component of the Black Metropolis-ARC: Harlem collaborative research
project, whose goal is to “produce an ethnographic study of everyday life in Harlem as it became
the black capital of the world.” Since 2013, the back-end Heurist database is accesible via the
project’s public website, to provide a research tool that gives a customised view of activities,
places, and relationships relating to Harlem from 1915-1930. more...

Stephen Robertson (George Mason University)

Grassroots Activism in Education

GAE is a website that highlights the work of * Community organising in Australian education
policy, 1970s-1980s ', a three-year (2020-2023) research project investigating the phenomenon of
‘grassroots’ organising for education reform during a significant period in Australia’s history. The
project is co-led by Professor Helen Proctor (University of Sydney), Associate Professor Jessica
Gerrard (University of Melbourne) and Professor Susan Goodwin (University of Sydney) and
funded by the Australian Research Council (DP 200102378).

The project has a strong visual identity, which structures their Heurist website. In the underlying
Heurist database, the project are building an archive of documents, people and events that
comprise the history of grassroots activism in Australian education. As the project proceeds, new
modules will be added to their website.

Prof Helen Proctor, Prof Sue Goodwin, Dr Heather Weaver (University of Sydney), and Dr Jessica
Gerrard (University of Melbourne)
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+ableau*!public Create v Learn v Q, Search for vizzes, authors, and hashtags m Sign In

Tableau is bringing the sparkle to Dreamforce # Register now — L 4

Tornado Density - Alternate Hexbins by Matt Chambers
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About

Products

Workshop

Login >

Request an Account >

nodegoat is a web-based research environment for the humanities

Use nodegoat to build your own data model. All of
nodegoat’s functionalities are tailored to your
research questions.

DATA MODELLING >
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Use nodegoat to create new datasets collaboratively
or alone. Explore data by means of spatial and
temporal visualisations. The built-in network analysis
tools reveal patterns and central nodes.

DATA CREATION & EXPLORATION >

Start your first project by following the Guides

Use nodegoat to publish your data in interactive
visualisations, as an API, or export data publications.

DATA PUBLICATION >
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Python + balicky

* knihovny
* numpy
* pandas
* matplotlib / plotly

* prostredi Jupyter (Lab) / editor VS Code (nebo jiny)
* notebook: IPYNB



9_) ANACONDA Products ¥  Solutions ¥  Resources ¥  Company v < Free Download Sign In -

Powered by the Most Recommended and Trusted Open-
Source Packages

Get Started Today >

% Data Exploration and Transformation « Numpy e pandas e Jupyter o Intake « Dask

l_ Visualization « Matplotlib « seaborn e Plotly « Bokey e HoloViews

Al and Machine Learning « scikit-learn  « TensorFlow « Keras « PyTorch « XGBoost
Natural Language Processing « NLTK « Gensim e« Transformers e« SpaCy

< GUI and Front-End Development s Flask s CherryPy s Streamlit s Panel
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Kriticka reflexe

e eticka témata

 zKkresleni v datasetech
* chybovost OCR
 zpracovani osobnich dat

Dokazou digitalni vyzkumné metody nahradit ty tradicni?

Jaky vliv maji digitalni metody na kladeni otazek a workflow
vyzkumu?
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