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Time Series area chart
William Playfair, c1786



Lifespan chart
Joseph Priestly, c1765
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Cholera map
John Snow, 1854
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Figurative Map of the successive losses in men of the French Army in the Russian campaign 1812-1813.

Drawn by Charles Minard, Inspector General of Bridges and Roads (retired). Paris, November 20, 1869.



What is visualisation?

■ Charts & statistical visualisations

■ Typography & typesetting

■ Diagrams

■ Illustrations and drawings

■ Infographics

■ Symbols

■ Marks









A Humument
Tom Phillips, 1960s

“It is a forgotten Victorian novel found by 
chance ... plundered, mined, and 
undermined its text to make it yield the 
ghosts of other possible stories, scenes, 
poems and replaced the text [he'd] stripped 
away with visual images of all kinds.”







Gestalt principles of visual perception



Bertin, J. (1967). Semiologie
graphique. Paris: Editions 
Gauthier-Villars. English 
translation by WJ. Berg 
(1983)as Semiology of 
graphics, Madison, WI: 
University of Wisconsin Press

Blackwell, A.F. and Engelhardt, 
Y. (2002). A meta-taxonomy for 
diagram research. In M. 
Anderson&B. Meyer&P. Olivier 
(Eds.), Diagrammatic 
Representation and Reasoning, 
London: Springer-Verlag, pp. 
47-64.

Engelhardt, Y. (2002). The 
Language of Graphics. A 
framework for the analysis of 
syntax and meaning in 
maps,charts and diagrams. 
PhD Thesis, University of 
Amsterdam.

MacEachren, A.M. (1995). How 
maps work: Representation, 
visualization, and design. 
Guilford.



Jacques Bertin, Semiology of Graphics, 1967



Cleveland, W. S.,&McGill, R. (1984). Graphical Perception: Theory, 
Experimentation, and Application to the Development of Graphical 
Methods.Journal of the American Statistical Association,79(387), 
531–554. https://doi.org/10.2307/2288400

Heer, J.,&Bostock, M. (2010). Crowdsourcing graphical perception: 
using {Mechanical Turk} to assess visualisation design.ACM Human 
Factors in Computing Systems (CHI), 203–212.



Leland Wilkinson, The Grammar of Graphics, 1999
Later extended by Hadley Wickham



Excel chart picker

Tableau chart designer



Clarifying hypotheses by sketching data
Mariana Mărășoiu, Alan F. Blackwell, Advait 
Sarkar, Martin Spott
18th Eurographics/IEEE VGTC Conference 
on Visualization, 2016 (EuroVis 2016)



Principles of visualisation

■ Structural: e.g., Bertin, Wilkinson/Wickham

■ Perceptual/cognitive: e.g., Bertin, Cleveland & McGill

■ Aesthetic/designerly: e.g., Tufte



Interaction and visualisation

■ Shneiderman’s mantra: Overview, zoom, filter, detail-on-demand

■ Yi et al (2007)



LATENT SEMANTIC 
ANALYSIS







Overview + detail, Semantic zooming, Graphical interaction histories
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