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Who am I

● Bludau, M. J., Dörk, M., Bruckner, S., & Tominski, C. (2025). Fluidly Revealing Information: A Survey of Un/foldable Data Visualizations. In Computer Graphics Forum
● Bludau, M. J., Dörk, M., & Tominski, C. (2023). Unfolding Edges: Adding Context to Edges in Multivariate Graph Visualization. In Computer Graphics Forum (Vol. 42, No. 3)
● Brüggemann, V., Bludau, M. J., & Dörk, M. (2020). The fold: Rethinking interactivity in data visualization. DHQ, 14(3).
● Braunschweiger, D., Pütz, M., Heidmann, F., & Bludau, M. J. (2018). Mapping governance of adaptation to climate change in Switzerland. Regional Studies, Regional 

Science, 5(1), 398-401.
● … markjanbludau.de



UCLAB (Urban Complexity Lab)

https://uclab.fh-potsdam.de



https://uclab.fh-potsdam.de/coins 
Flavio Gortana, Daniela Guhlmann, Franziska von Tenspolde

https://uclab.fh-potsdam.de/ff 
Mark-Jan Bludau, Viktoria Brüggemann, Marian Dörk

https://uclab.fh-potsdam.de/closeupcloud
Pauline Junginger, Dennis Ostendorf, Anastasia Voloshina, Barbara  
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Information Visualization?



»The use of computer-supported, interactive, visual 
representations of abstract data to amplify cognition.«

no inherent spatial dimension make connections and decisions

utilize human 
visual perception

explore patterns and 
relationships in data

Card, S. et al. (1999). Readings in Information Visualization: Using Vision to Think. Morgan Kaufmann.

Definition für »Information Visualization«



Warm-up



Aufgabe:
Finden Sie in 7 Minuten möglichst viele Wege, den 

folgenden Datensatz zu visualisieren.

Warm-up
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37

Warm-up



Santiago Ortiz 2012, http://blog.visual.ly/45-ways-to-communicate-two-quantities 

»45 ways to communicate 2 quantities«

http://blog.visual.ly/45-ways-to-communicate-two-quantities


75?
ca. 37

Warm-up: Was wäre wenn…?



- Es gibt viele Möglichkeiten, selbst sehr kleine Datensätze zu 
visualisieren.

- Es gibt keine »beste» Art, einen Datensatz zu visualisieren

- Semantik und Kontext sind wichtig

- Die Größe des Datensatzes spielt eine Rolle

- Das Publikum, das die Daten liest und interpretiert, ist zu 
berücksichtigen

- Es ist wichtig, verschiedene Gestaltungsalternativen zu kennen        (und 
zu erkunden) und darauf aufbauend Entscheidungen zu treffen

Übungsreflektion



Grundlagen der 
Datenvisualisierung



Raw
data

Prepared
data

Focus
data

Geometric
data

Image
data

Data
Analysis

Filtering Mapping Rendering

Visualisierungspipeline

Adaptiert von dos Santos, S. and Brodlie, K. Gaining understanding of multivariate and multidimensional 
data through visualization. Computers & Graphics, 28(3):311–325. 2004.
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Visualisierungspipeline



Categorical/Nominal

+
Bob    Jane    Alice    Greg

Ordinal

Temporal/Sequential (Geo)Spatial

Quantitative

Relational/Hierarchical

Datenattribute

Visualization Analysis and Design. Tamara Munzner, with illustrations by 
Eamonn Maguire. A K Peters Visualization Series, CRC Press, 2014.



Size

Value

Texture

Color

Orientation

Shape

Position

Adaptiert von Sémiologie graphique – Jacques Bertin (1967)

+ Motion

Visuelle Variablen



Visualization Analysis and Design. Tamara Munzner, with illustrations by 
Eamonn Maguire. A K Peters Visualization Series, CRC Press, 2014.

Quantitative/Ordnungs- Attribute Kategorische Attribute

 

 

Effektivitäts-Ranking



Tour durch den 
Visualisierungs-Zoo



Zeit

Horizon Graph/Altair.com; William Playfair (1786); 50-jahre-hitparade.ch; Flickr Flow by Martin Wattenberg & Fernanda Viégas; Joseph Priestley (1765); 
Drought's Footprint/NYTimes; Ebb and Flow of Box Office Receipts Over Past 20 Years/NYTimes; Simulated Dendrochronology of U.S. Immigration/Pedro 

Cruz, John Wihbey, Avni Ghael, and Felipe Shibuya; The Museum of the World/British Museum;  spiral.ross.org; 



Davis, S.B. (2012): History on the Line: Time as Dimension



Joseph Priestley (1765)



William Playfair (1786)



https://altair-viz.github.io/gallery/us_employment.html



https://archive.nytimes.com/www.nytimes.com/interactive/2012/07/20/us/drought-footprint.html



Small multiples: 1984 Meteorological Almanac by The Meteorology Agency and Japan Meteorology Association



Simulated Dendrochronology of U.S. Immigration: 
https://web.northeastern.edu/naturalizing-immigration-dataviz/



Emma Willard’s Temple of Time (1846)



Ebb and Flow of Box Office Receipts Over Past 20 Years
by The New York Times (2008) 



Netzwerke & Hierarchien

Charting culture/Nature Video; 150 years of Nature/Nature; Nadieh Bremer; Stefanie 
Posavec; Marian Dörk; Shirley Wu; tudoaarnetworks.net; Mike Bostock



Mike Bostock

https://docs.google.com/file/d/1awvUa9w6Q4eRRzKcqXEeSinT4uj1ofvd/preview


Mike Bostock



tudornetworks.net/



tudornetworks.net/

http://www.youtube.com/watch?v=Ze5IBlkIBDA


Karten und Geodaten

https://shifted-maps.com/ ; https://trailsofwind.figures.cc/ ; Botanical Tapestry by Vanessa Barragão ; https://truth-and-beauty.net/projects/peakspotting   
https://www.theguardian.com/us-news/ng-interactive/2017/dec/20/bussed-out-america-moves-homeless-people-country-study ;

Map of Vesuvius showing the direction of the streams of Lava in the Eruptions from 1631 AD. to 1831 AD. / John Auldjo

https://shifted-maps.com/
https://trailsofwind.figures.cc/
https://truth-and-beauty.net/projects/peakspotting
https://www.theguardian.com/us-news/ng-interactive/2017/dec/20/bussed-out-america-moves-homeless-people-country-study


https://www.thetruesize.com/ 

https://www.thetruesize.com/


D3 Map Projections, Mike Bostock: https://gist.github.com/mbostock a

https://gist.github.com/mbostock


Cholera map – John Snow (1854)



Cholera map – John Snow (1854)



https://www.youtube.com/watch?v=4gIhRkCcD4U

http://www.youtube.com/watch?v=4gIhRkCcD4U
https://www.youtube.com/watch?v=4gIhRkCcD4U


Text

http://metoomentum.com/ ; https://metoo.kimalbrecht.com/ ; https://uclab.fh-potsdam.de/NCM/index.de.html 
https://de.wikipedia.org/wiki/Datei:V_wordcloud_skill.png ; https://dhq.digitalhumanities.org/vol/13/3/000414/000414.html 

http://metoomentum.com/
https://de.wikipedia.org/wiki/Datei:V_wordcloud_skill.png


Writing Without Words 
(Stefanie Posavec)



Multivariate Daten

https://shirleywu.studio/filmflowers/ ; Dear Data / Giorgia Lupi & Stefanie Posavec; Federica Fragapane; 
https://giorgialupi.com/giorgia-lupi-otherstories ; https://www.domesticstreamers.com/work/data-strings/ 



Film Flowers – Shirley Wu
https://shirleywu.studio/filmflowers/ 

https://shirleywu.studio/filmflowers/


Ähnlichkeitsbasierte Darstellungen

https://truth-and-beauty.net/projects/multiplicity
https://artsexperiments.withgoogle.com/xdegrees/8gHu5Z5RF4BsNg/BgHD_Fxb-V_K3A

https://christian-parsons.com/mapamundi-wdvp/
https://uclab.fh-potsdam.de/ff https://visualisierung.smb.museum/ ; 

https://uclab.fh-potsdam.de/ff
https://visualisierung.smb.museum/


Narrative und Storytelling

https://www.zeit.de/politik/deutschland/2019-05/east-west-exodus-migration-east-germany-demography ; 
https://connections.spectrumnews.org; http://www.r2d3.us/visual-intro-to-machine-learning-part-2; 

https://www.zeit.de/feature/mauerfall-das-geteilte-land; 
https://www.theguardian.com/us-news/ng-interactive/2015/oct/19/homan-square-chicago-police-detainees; https://alhadaqa.com/pompeii/  

https://www.zeit.de/politik/deutschland/2019-05/east-west-exodus-migration-east-germany-demography
https://connections.spectrumnews.org
http://www.r2d3.us/visual-intro-to-machine-learning-part-2
https://www.zeit.de/feature/mauerfall-das-geteilte-land
https://www.theguardian.com/us-news/ng-interactive/2015/oct/19/homan-square-chicago-police-detainees
https://alhadaqa.com/pompeii/


Segel, E., & Heer, J. (2010). Narrative visualization: Telling stories with data. IEEE transactions on visualization and computer graphics, 16(6), 1139-1148.

Narrative visualization: Telling stories with data



I Want a Better Catastrophe – Jona Pomerance, Marian Dörk, Andrew Boyd
https://flowchart.bettercatastrophe.com/  

https://flowchart.bettercatastrophe.com/


https://connections.spectrumnews.org

https://connections.spectrumnews.org


ReFa Reader – Giacomo Nanni, Sabine de Günther, Linda Freyberg, Ilias Kyriazis, Marian Dörk
https://refareader.fh-potsdam.de 

https://refareader.fh-potsdam.de


Viégas, F. B., & Wattenberg, M. (2007). Artistic data visualization: Beyond visual analytics. In Online Communities and Social Computing: Second International 
Conference, OCSC 2007, Held as Part of HCI International 2007, Beijing, China, July 22-27, 2007. Proceedings 2 (pp. 182-191). Springer Berlin Heidelberg.

Künstlerische Datenvisualisierung



Flickr Flow: Fernanda Viégas



Interaktivität

Barnes, C., Goldman, D. B., Shechtman, E., & Finkelstein, A. (2010). Video tapestries with continuous temporal zoom. In ACM SIGGRAPH 2010 papers
https://www.on-broadway.nyc/ ; https://mariandoerk.de/fluidviews/ ; https://refareader.fh-potsdam.de/ ; https://div-lab.github.io/dendromap ;     

https://www.nytimes.com/newsgraphics/2013/09/13/fashion-week-editors-picks  ; https://imld.de/research/research-projects/auroravis/   ; 
Ruangrotsakun, A., Oh, D., Nguyen, T. V., Lee, K., Ser, M., Hiew, A., ... & Kahng, M. (2023). Viva: Visual exploration and analysis of videos with interactive 

annotation. In Companion Proceedings of the 28th International Conference on Intelligent User Interfaces (pp. 162-165). 

https://www.on-broadway.nyc/
https://mariandoerk.de/fluidviews/
https://refareader.fh-potsdam.de/
https://div-lab.github.io/dendromap
https://www.nytimes.com/newsgraphics/2013/09/13/fashion-week-editors-picks
https://imld.de/research/research-projects/auroravis/


(Kritische) Datenpraktiken



Visualisierung als Superkraft

Willett, W., Aseniero, B. A., Carpendale, S., Dragicevic, P., Jansen, Y., Oehlberg, L., & Isenberg, P. (2021). Perception! immersion! empowerment! superpowers as 
inspiration for visualization. IEEE transactions on visualization and computer graphics, 28(1), 22-32.



Visualisierung als Superkraft

Willett, W., Aseniero, B. A., Carpendale, S., Dragicevic, P., Jansen, Y., Oehlberg, L., & Isenberg, P. (2021). Perception! immersion! empowerment! superpowers as 
inspiration for visualization. IEEE transactions on visualization and computer graphics, 28(1), 22-32.



Visualisierung genutzt von Superschurken

Willett, W., Aseniero, B. A., Carpendale, S., Dragicevic, P., Jansen, Y., Oehlberg, L., & Isenberg, P. (2021). Perception! immersion! empowerment! superpowers as 
inspiration for visualization. IEEE transactions on visualization and computer graphics, 28(1), 22-32.



Können Daten objektiv sein?

Drucker, J. (2015). Graphical approaches to the digital humanities. A New Companion to digital humanities, 238-250.
Drucker, J. (2011). Humanities approaches to graphical display. Digital Humanities Quarterly, 5(1), 1-21.

»Visualizations are interpretative translations, but they 
pass themselves off as images of data.« 

»Data are capta, taken not given, constructed as an 
interpretation of the phenomenal world, not inherent in it.«

- Johanna Drucker



Die Überzeugungsmacht von Datenvisualisierungen

Pandey, A. V., Manivannan, A., Nov, O., Satterthwaite, M., & Bertini, E. (2014). The persuasive power of data 
visualization. IEEE transactions on visualization and computer graphics, 20(12), 2211-2220.



Daten sind persönlich

Peck, E. M., Ayuso, S. E., & El-Etr, O. (2019, May). Data is personal: Attitudes and perceptions of data visualization in 
rural pennsylvania. In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems (pp. 1-12).



Title
Author

Creation date
Material

Measurement
ID

Provenience
Keywords

...

ca. 1931
around 1930

after 1918
[probably 1921]

13.06.1931
undated

20th century
early 20th century

1900–1920

Meta data
Unpräzise, unvollständige, unstrukturierte und fehlerhafte Daten



Perspektive und Situiertheit



Perspektive und Situiertheit



Was sieht man?



Kulturelle Unterschiede der visuellen Wahrnehmung

Kroupin, I., Davis, H. E., Lopes, A. J. P., Konkle, T., & Muthukrishna, M. (2025, February 13). Visual 
illusions reveal wide range of cross-cultural differences in visual perception. 

https://doi.org/10.31234/osf.io/gxzcp_v2



Zugänglichkeit und Barrierefreiheit

»Color blindness (color vision deficiency, or CVD) affects 
approximately 1 in 12 men (8%) and 1 in 200 women (0.5%).«

https://www.colourblindawareness.org



Zugänglichkeit und Barrierefreiheit

»According to recent research in 2017, around
36 million people were estimated to be blind (∼0.4% of the global 

population), while approximately 217 million people had moderate
to severe visual impairment (∼3%). The numbers are growing with

the growth and aging of the world’s population. The increasing 
barriers to access visualizations can widen the information gap for 

the blind and visually impaired.«

Kim, N. W., Joyner, S. C., Riegelhuth, A., & Kim, Y. (2021, June). Accessible visualization: Design space, 
opportunities, and challenges. In Computer graphics forum (Vol. 40, No. 3, pp. 173-188).



Bateman, S., Mandryk, R. L., Gutwin, C., Genest, A., McDine, D., & Brooks, C. (2010, April). Useful junk? The effects of visual embellishment on 
comprehension and memorability of charts. In Proceedings of the SIGCHI conference on human factors in computing systems (pp. 2573-2582).

Visuelle Verzierungen und »Chartjunk«



Lücken zwischen den Zahlen

»What are we making inherently 
unknowable by making the world 
more measurable, familiar, and 
predictable?« – Romi Morrison

Morrison, Romi Ron ”Gaps Between the Digits: On the Fleshy Unknowns of The HUMAN”, Information 
Visualization, Information Design Journal (25:1). Fall 2019



Dörk, M., Müller, B., Stange, J.-E., Herseni, J., and Dittrich, K. (2020). Co-designing visualizations for information seeking and 
knowledge management. Open Information Science, 4:217–235. https://dx.doi.org/10.1515/opis-2020-0102 

Co-design

https://dx.doi.org/10.1515/opis-2020-0102


Datenfeminismus

Data Feminism infographics by Catherine D’Ignazio, Lauren Klein and Marcia Diaz. 2020.
https://data-feminism.mitpress.mit.edu/  



Datenhumanismus

Giorgia Lupi



Dear Data (Giorgia Lupi & Stefanie Posavec) 
http://www.dear-data.com/theproject

Data humanism, Giorgia Lupi :
 https://vimeo.com/241617101

Dear Data

http://www.dear-data.com/theproject
https://vimeo.com/241617101


Daten, Ressourcen & Tools



CSV (Comma-Separated Values)



JSON (JavaScript Object Notation)



https://rawgraphs.io/

Raw Graphs

https://rawgraphs.io/


https://app.datawrapper.de/
https://app.datawrapper.de/select/map 

DataWrapper

https://app.datawrapper.de/chart/gaHH5/upload
https://app.datawrapper.de/select/map


flourish.studio

Flourish Studio



https://gephi.org
https://lite.gephi.org   

Gephi

https://gephi.org
https://lite.gephi.org/


https://d3js.org

D3.js

https://d3js.org/


https://observablehq.com 

Observable

https://observablehq.com


www.Datavizproject.com  www.Datavizcatalogue.com      

Visualization Technique Catalog

http://www.datavizproject.com
http://www.datavizcatalogue.com


https://vistools.net 

Vis Tools

https://vistools.net


https://colorbrewer2.org
https://projects.susielu.com/viz-palette
https://medialab.github.io/iwanthue/
https://artsexperiments.withgoogle.com/artpalette

Colors

https://colorbrewer2.org/#type=sequential&scheme=BuGn&n=3
https://projects.susielu.com/viz-palette
https://medialab.github.io/iwanthue/
https://artsexperiments.withgoogle.com/artpalette


vispubs.com 

VIS Pubs (with publications from IEEE Vis, ACM CHI & Eurovis) 

http://vispubs.com


https://www.informationisbeautifulawards.com 

Information is Beautiful Awards

https://www.informationisbeautifulawards.com


https://markjanbludau.de/datavis-resources 

Kuratierte Ressourcen Liste

https://markjanbludau.de/datavis-resources/


Daten: 
tinyurl.com/y6szw4wa

DataWrapper: 
app.datawrapper.de/create/map 

RawGraphs: 
rawgraphs.io 

http://tinyurl.com/y6szw4wa
https://app.datawrapper.de/create/map
http://rawgraphs.io
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