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Sprawy organizacyjne

@ 15 godz. konwersatorium = wyktad + dyskusje + problemy
(dwugodzinne bloki, co dwa tygodnie wg harmonogramu)

o Website
@ Konsultacje — wg potrzeb, prosze sie umawiaé przez maila:

mariusz.tarnopolski@umk.pl
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http://www.home.umk.pl/~mariusz.tarnopolski/home/students/dataviz/
https://arxiv.org/

Sprawy organizacyjne

@ 15 godz. konwersatorium = wyktad + dyskusje + problemy
(dwugodzinne bloki, co dwa tygodnie wg harmonogramu)
o Website
@ Konsultacje — wg potrzeb, prosze sie umawiaé przez maila:
mariusz.tarnopolski@umk.pl

Zaliczenie (warunki inkrementalne)

@ uczestnictwo w zajeciach (maks. 1 nieob. nieuspr. = 3.0)

@ aktywnos¢ (= 4.0)

e oméwienie® jednego wykresu/diagramu /ilustracji/itp. z artykutéw jakie
pojawia sie w czasie semestru na https://arxiv.org/ (= 5.0):

*(1) Cos wiecej niz ,za mata czcionka” lub "to jest wykres kotowy”. (2) W formie
pisemnej elektronicznej, przestanej mailem: w tresci maila lub w zataczonym pliku.
Réwnowaznos¢ 5 min. prezentacji, czyli ok. 0.5 strony A4. Poda¢ link do artykutu

(identyfikator arXiv) oraz numer omawianego wykresu.
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http://www.home.umk.pl/~mariusz.tarnopolski/home/students/dataviz/
https://arxiv.org/
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arX is a free distribution service and an open-access archive for 2,257 602 scholarly articles in the fields of physics, mathematics,
mputer science, quantitative biology, quantative finance, statistcs, electrical engineering and systems science, and economics.
Materials on this site are not peer-reviewed by arxiv.

Subject search and browse:
(Physics ] [Search | Form interface | Catchup

News
Read about recent news and updates on arXiv's blog. (View the former "what

pages here).

Physics

+ Astrophysic astro-ph now. rcent, search )

Iehuios copysks of olenes; Cemalogy aed Kengeectc Askophysics; Eait and ; High hysical Phenomena;
+ Condonsed Mate (cond-mat now, recent &

includes Disordered Systems and Neural Networks: Materals Scince; Mesoscaleand Nanoscale Physics; Othr Condensed Matter Guantm Gases; SoftCondensed Mettr;Statistical Mechaics;Stongly Correlted Electons; Superconducty
* General Rolsmity end Queniun Cosmology (4o ew, recart, seerch )
* Hioh Energy Physis - Exparinan thep-eX oW, econ, so
* Hioh Eneroy Physics - Latico (hepl Ial o recan s ich)
« High Energy Physics Phenomenn\ ep-ph new, re:em search)

ry (hey h)

‘and Methods for Astrophysics; Solar and Stellar Astrophysics

« Mathematical Physics (math. ot recem Seartn)

h)
incudes: Adsplation and Sl-Orgenzi o Syslems Collular Automata and Lattice Gases, Chaotic Dynamics, Exactly Solvable and Integrable Systems Patiern Formation and Solitons
« Nuclear Experiment (nucl-ex new. recent, search )
* Nuclear Thoory (nuckth now, recot searcn)
« Physics (physics new,
nclades. Ackaeretor Physcs. Apphed Physics, Amospheric and Oceanic Physics; Aomic and Moecular Clsters; Aomic Physics Biologcal Physics; Ghemical Physis; Cassical Physics: Compuiational Physics, Deta Analyss, Statistics and Probabily; Fluid
Dynamics; General Physics, Geophysics; History and Philosophy of Physics; Instrumentation and Detectors; Medical Physics; Optics; Physics and Society; Physics Education; Plasma Physics, Popular Physics; Space Physics
+ Quantum Physics (quant-ph new, recent, search )

Mathematics

« Mathematics (math new, recent. search )
includes (se0 delaled descrfon): Agobra Geomelry, Agabric Topology: Anaysis of PDE; Cafegory Theory, C\ass\ca\Ana\vs\s o ODES Combinatorics; Commutative Algebra; Complex Variables; Differential Geometry. Dynamical Systems; Functional
i

Analysis; General Mathematics; General Topology, Geometric Topology; Group Theory; History and Overview; Information T and Homology; Logic; Mathematical Physics: Metric Geometry; Number Theory; Numerical Analysis: Operator Algebras:
Gptimization and Contro, Probabily, Guantum Aigebra Represemtaton Theary, Rings and Algebras, Spectal Ty Sateics Tneovy‘ S rplecic Geometny

Computer Science

« Computing Research Repository (CoRR new, recent, search )
includes (see detailed description) Aificil Intelligence; Computation and Language; Computational Complexity; Computational Engineering, Finance, and Science; Computational Geometry; Computer Science and Game Theory; Computer Vision and Pattern
Recognition, Computers and Society, Cryplography and Security, Data Structures and Algorithms, Databases, Digital Libraries; Discreto Mathematics, Distributed, Paralll, and Gluster Computing, Emeraing Tochnologies, Formal Languages and Automata Theory,
General Literature, Graphics, Hardware Architecture, Human-Computer Interaction; Information Retrieval, Information Theory, Logic in Computer Science, Machine Learning, Mathematical Software, Mulliagent Systems, Mullimedia, Netw nd Internet

a rking
Avchicturs; Neurl and Evolatonary Computing; Nimencal Analyss, Oprating Systms; Ot Compuir Science; Performance; Programming Languages; Robotic; Sacia and Informaton Networks;Sofare Engineeting; Sound S ymboie Compuiation
Systems and Control

Quantitative Biology

+ Quantiative Biology (q-bio new, recent, search )
includes (see detalled description): Biomolecules; Cell Behavior; Genomics; Molecular Networks; Neurons and Cognition; Other Quantiative Biology: Populations and Evolution; Quantitative Metnods; Subcelular Processes; Tissues and Organs

Quantitative Finance

+ Quanttative Finance (q-fin new, recent, search )
includes (see detailed description): Computational Finance; Economics; General Finance; Mathematical Finance; Portfolio Management; Pricing of Securities; Risk Management; Statistical Finance; Trading and Market Microstructure
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https://arxiv.org/

Plan ramowy kursu

@ Historia, cele i przyktady DataViz; cele kursu

@ Podstawowe rodzaje wykresow

© Fundamentalne zasady projektowania graficznego
Q@ Typografia

© Teoria koloru

@ Aspekty kognitywne (w tym ztudzenia optyczne)
@ Przeglad dobrych & ztych wykreséw naukowych
O Przeglad (gtéwnie ztych) wykreséw z mediéw

© Wykresy specjalne

@ Wizualizacje 3D

@ Schematy blokowe (flowcharts)

@ Dane wielowymiarowe*: redukcja wymiaru, wspétrzedne réwnolegte
® Tabele*

*Tylko jesli czas pozwoli.
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Literatura

podstawowa

Graphical Perception: Theory, Experimentation,
and Application fo the Development of
Graphical Methods

Applying Color Theory to

Digital Media

Visualization
Theresa-Marie Rhyne

link

link
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P. Biecek

y o)
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SECOND EDITION

The Visual Display
of Quantitative Information

EDWARD R. TUFTE

link
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https://statsclass.com/dsci310/Notes/Cleveland_McGill_EPT.pdf
https://statsclass.com/dsci310/Notes/Cleveland_McGill_EPT.pdf
https://libgen.is/book/index.php?md5=05DB27E0532A273E23671D3C17A7162A
https://libgen.is/book/index.php?md5=05DB27E0532A273E23671D3C17A7162A
https://betaandbit.github.io/Wykresy/
https://betaandbit.github.io/Wykresy/
https://kyl.neocities.org/books/%5BTEC%20TUF%5D%20the%20visual%20display%20of%20quantitative%20information.pdf
https://kyl.neocities.org/books/%5BTEC%20TUF%5D%20the%20visual%20display%20of%20quantitative%20information.pdf

Literatura

dodatkowa

- Jedna 2 nawazniejszych ksigzek.jaky przeczytalem. To iezbedny przewodik |
Dlaczego

Swiat

jest lepszy,

niz myslimy,

czyli jak

stereotypy
Hans Roslmg R oo

“"P. Biecek

realng

zastapic¢
wiedza
Anna Rosling Ronnlund

link

oraz dodatkowe materiaty podane w trakcie zajec.
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- Maps and I
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https://doi.org/10.1016/j.jhsa.2011.12.041
https://doi.org/10.1016/j.jhsa.2011.12.041
http://biecek.pl/Eseje/
http://biecek.pl/Eseje/
.
https://libgen.is/book/index.php?md5=932515DCE9FA32DF1B27EAE024465ECE
https://libgen.is/book/index.php?md5=932515DCE9FA32DF1B27EAE024465ECE

Oprogramowanie

(o tym ten kurs nie jest)

python Matlab Excel Impress

@ 4

matplotlib, seaborn,

plotnine, bokeh, ...

R Mathematica Photoshop gimp
ggplot2, ...
Java Script gnuplot [llustrator inkscape
Js MY X e.
// v \ - .
d3.js, ...
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https://www.python.org/
https://www.python.org/
https://www.mathworks.com/products/matlab.html
https://www.mathworks.com/products/matlab.html
https://pl.wikipedia.org/wiki/Microsoft_Excel
https://pl.wikipedia.org/wiki/Microsoft_Excel
https://pl.libreoffice.org/poznaj/impress/
https://pl.libreoffice.org/poznaj/impress/
https://www.r-project.org/
https://www.r-project.org/
https://www.wolfram.com/mathematica/
https://www.wolfram.com/mathematica/
https://pl.wikipedia.org/wiki/Adobe_Photoshop
https://pl.wikipedia.org/wiki/Adobe_Photoshop
https://www.gimp.org/
https://www.gimp.org/
https://pl.wikipedia.org/wiki/JavaScript
https://pl.wikipedia.org/wiki/JavaScript
http://www.gnuplot.info/
http://www.gnuplot.info/
https://pl.wikipedia.org/wiki/Adobe_Illustrator
https://pl.wikipedia.org/wiki/Adobe_Illustrator
https://inkscape.org/
https://inkscape.org/

Formaty plikéw

o

L L
-1.0 -0.5 0.5 1.0

Wektorowe (.eps, .pdf, .svg): Rastrowe (.jpeg, .png, -tiff):
@ Nieskonczona rozdzielczos¢ @ Zdjecia

@ Sposéb na zmniejszenie
wielkosci plikéw
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Cele DataViz

© Funkgja ilustracyjna:
wykres jest wart wiecej niz tysiac stéw, tj. opisanie
przebiegu wielkosci w czasie, ztozona zaleznos¢ jednej
wielkosci od drugiej, rozktad catosci na sktadowe, itd.
@ Funkcja eksploratywna:
walidacja; poszukiwanie wzorcéw, np. okresowosci
w czasie/przestrzeni, nadreprezentacja pewnej
subpopulacji, grupowanie, itd.
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Some of these points are illustrated by four fictitious
data sets, each consisting of eleven (z,y) pairs, shown
in the table. For the first three data sets the z-values
are the same, and they are listed only once.

Data set 1-3 1 2 3 4 4
Variable x Y ¥ v X v
Obs. no. 1 : 10.0 8.04 9.1y 7.46 8.0 6.58
2 8.0 6.95 8.14 6.77 8.0 5.76
3 : 18.0 7.58 8.74 12.74 : 8.0 7.71
L 9.0 8.81 8.77 7.11 = 8.0 8.84
5 : 11.0 8.33 9.26 7.81 : 8.0 8.u7
6 : 14.0 9.96 8.10 8.84 1 8.0 7.04
7 6.0 7.24 6.13 6.08 : 8.0 5.25
8 & 4.0 4.26 3.10 5.39 : 19.0 12.50
9 : 12.0 10.84 9.13 8.15 : 8.0 5.56
10 : 7.0 4.82 7.26 6.42 ¢ 8.0 7.91
11 5.0 5.68 4.74 5.73 : 8.0 6.89
TABLE. Four data sets, each comprising 11 (x, y) pairs.

https://www.jstor.org/stable /2682899

Mariusz Tarnopolski (IA UMK)

Each of the four data sets yields the same standard
output from a typical regression program, namely

Number of observations (n) = 11

Mean of the z’s (£) = 9.0

Mean of the y’s (§) = 7.5

Regression coefficient (b;) of y on z = 0.5
Equation of regression line:y = 3 4+ 0.5z
Sum of squares of z — £ = 110.0

Regression sum of squares = 27.50 (1 d.f.)
Residual sum of squares of y = 13.75 (9 d.f.)
Estimated standard error of by = 0.118
Multiple R? = 0.667

DataViz Wyktad 1 (2024/25) 10 /27


https://www.jstor.org/stable/2682899
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https://www.research.autodesk.com/publications/same-stats-different-graphs/
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DataViz
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https://www.research.autodesk.com/publications/same-stats-different-graphs/

2) A timeline of global media panic

ptasia
grypa Swinska
ig "rok SARS Vin
S 2000"
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https://www.youtube.com/watch?v=5Zg-C8AAIGg
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https://www.youtube.com/watch?v=5Zg-C8AAIGg

Historia DataViz

https://media.nature.com/original /magazine-assets/d41586-021-01429-6/
d41586-021-01429-6.pdf
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https://media.nature.com/original/magazine-assets/d41586-021-01429-6/d41586-021-01429-6.pdf
https://media.nature.com/original/magazine-assets/d41586-021-01429-6/d41586-021-01429-6.pdf

Historia DataViz

https://media.nature.com/original /magazine-assets/d41586-021-01429-6/
d41586-021-01429-6.pdf
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https://media.nature.com/original/magazine-assets/d41586-021-01429-6/d41586-021-01429-6.pdf
https://media.nature.com/original/magazine-assets/d41586-021-01429-6/d41586-021-01429-6.pdf
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40000 pne.
-of-data-visualization
DataViz

:/ /blog.panoply.io/history

Mariusz Tarnopolski (IA UMK)

https


https://blog.panoply.io/history-of-data-visualization
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https://thinkinsights.net/data/data-visualization- history/
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https://thinkinsights.net/data/data-visualization-history/

Plamy stoneczne

Scheiner, 1611
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Chen, Hardle, Utwin (Eds.), ,Handbook of Data Visualization”, Springer (2008)
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Najdtuzszy zapis astronomiczny

400 Years of Sunspot Observations
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https://en.wikipedia.org/wiki/Sunspot
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https://en.wikipedia.org/wiki/Sunspot
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Réwnie dobrze mozna byto przedstawi¢ tabele wartosci, ale wykres jest
bardziej obrazowy.

https://thinkinsights.net/data/data-visualization- history/
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https://thinkinsights.net/data/data-visualization-history/

Playfair, 1821
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https://thinkinsights.net/data/data-visualization- history/
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https://thinkinsights.net/data/data-visualization-history/

XIX-wieczne epidemie cholery

https://ij-healthgeographics.biomedcentral.com/articles/10.1186/s12942-015-0011-y
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https://ij-healthgeographics.biomedcentral.com/articles/10.1186/s12942-015-0011-y

John Snow, 18
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https://ij-healthgeographics.biomedcentral.com/articles/10.1186/s12942-015-0011-y
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https://ij-healthgeographics.biomedcentral.com/articles/10.1186/s12942-015-0011-y

Naczelna zasada DataViz

Wykres ma by¢ czytelny.
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www.jstor.org/stable/2246327

Naczelna zasada DataViz

Wykres ma by¢ czytelny.

Zeby byto jak najmniej takich
wykreséw:
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www.jstor.org/stable/2246327

BINNED FREQUENGY DATA - D45139
A CHINESE, JAPANESE, KOREAN & VIETNAMESE

Naczelna zasada DataViz

Wykres ma by¢ czytelny.

2 4 6 8 1 ©2 W W 18 20 33 24 36 2 30

Clcw EEsap EEkor HEviE

BINNED FREQUENCY DATA - D10S28
B CHINESE, JAPANESE, KOREAN, VIETNAMESE

Zeby byto jak najmniej takich e "
wykreséw: b -

).,

T 4 8 8 %0t w4 w1 20 22 84 28 28 20
e Wl Elron BEviE

Fic. 4. Fixed bin distribution (iauﬁq,mm)far two loci and four
Asian snbpopu!mmns fuaad with p:rmrs:m from John Ha.—l

mann): the he 30 b ical axis)

by the FBI, these bins are not of equal length. Sample sizes (num-

bers of individuals) for Chinese, Japanese, Korean and Vietnamese
are 103, 125, 93 and 216 for D45139 and 120, 137, 100 and 193
for D10828, The horizontal axis is the bin number; bins are not of

www.jstor.org/stable/2246327 cqual length
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www.jstor.org/stable/2246327

Walory estetyczne/artystyczne sa subiektywne...

Bekon
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..dlatego nalezy dazy¢ do tego:

https://en.wikipedia.org/wiki/Scientific_ visualization
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https://en.wikipedia.org/wiki/Scientific_visualization

...ale to tez jest w porzadku™:

*jesli spetnia swoj cel
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...zas to* wykracza poza ramy niniejszego kursu

*Tj. infografiki.
Building science graphics, Jen Christiansen
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