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a brief history of

Data Visualization

Jeffrey Heer Stanford University

What was the first
data visualization?

0 BC

~6200 BC Town Map of Catal Hyük, Konya Plain, Turkey 0 BC 6200 BC Geographica, Ptolemy 150 AD
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Graphing theoretical functions, Oresme ~1350 Sunspots over time, Scheiner 1626

Longitudinal distance between Toledo and Rome, van Langren 1644

The Golden Age of    
Data Visualization

1786 1900
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The Commercial and Political Atlas, William Playfair 1786 Statistical Breviary, William Playfair 1801

1786 1822 Price of Wheat and Wages of Labor, William Playfair 1786 1856 “Coxcomb” of Crimean War Deaths, Florence Nightingale

“to affect thro’ the Eyes 
what we fail to convey to 
the public through their 
word-proof ears”
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1786 1864 British Coal Exports, Charles Minard

1786 1884 Rail Passengers and Freight from Paris

The Dark Ages?

1786 1900 1950
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Rise of formal methods in statistics and 
social science — Fisher, Pearson, …

Little innovation in graphical methods

A period of application and popularization

Graphical methods enter textbooks, 
curricula, and mainstream use

1786 1900 1950

The Modern Era
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1786 Sémiologie Graphique 1967 1983 English Trans.

Bertin’s Semiology of Graphics

1. A, B, C are distinguishable 
2. B is between A and C. 
3.BC is twice as long as AB. 

∴ Encode quantitative variables
A

B

C

"Resemblance, order and proportion are the three 
signifieds in graphics.” - Bertin

1786 Sémiologie Graphique 1967 1983 English Trans.

1786 Sémiologie Graphique 1967 1983 English Trans.

Compare area of circles
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Steven’s Power Law

p < 1 : underestimate
p > 1 : overestimate

[graph from Wilkinson 99, based on Stevens 61] 1786 Cleveland & McGill, Graphical Perception 1984

[Cleveland and McGill 84]

Most accurate Position (common) scale
Position (non-aligned) scale

Length

Slope

Angle

Area

Volume

Least accurate Color hue-saturation-density

1786 Cleveland & McGill, Graphical Perception 1984
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1786 The Future of Data Analysis, Tukey 1962 1786 PRIM-9, Tukey, Fisherkeller, Friedman 1972
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Brushing Scatterplots

1786 Brushing Scatterplots, Becker & Cleveland 1982 1786 Information Visualizer, Xerox PARC 1991

1786 HomeFinder, Williamson & Shneiderman 1993 1786 Map of the Market, Wattenberg 1999
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1786 Google Maps 2005 1786 Casualties of War, New York Times 2006
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Pac-Man
Vernacular vis

http://www.boingboing.net/2006/11/02/hilarious-piechartvi.html

The Rise of Graphical Literacy 
and Expression

Chart Typology
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Raw Data
Data 

Tables
Visual 

Structures
Views       

Data Visual Form

Data 
Transformations

Visual 
Encodings

View 
Transformations

Task

Today's first task is not to invent wholly new 
[graphical] techniques, though these are needed. 
Rather we need most vitally to recognize and 
reorganize the essential of old techniques, to make 
easy their assembly in new ways, and to modify their 
external appearances to fit the new opportunities.

J. W. Tukey, The Future of Data Analysis, 1962.
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Protovis:  A Declarative Language for Visualization
http://protovis.org/

Area Bar Dot Image

Line Label Rule Wedge

Protovis
Create customized visualizations using a 
declarative specification language.

Protovis (protovis.org) – JavaScript Visualization Tools 

var vis = new pv.Panel();
vis.add(pv.Bar)
.data([1, 1.2, 1.7, 1.5, .7])
.bottom(10).width(20)
.height(function(d) d * 70)
.left(function()  this.index * 25 + 20);

vis.render();

vis.add(pv.Rule).data([0,-10,-20,-30])
.top(function(d) 300 - 2*d - 0.5).left(200).right(150)
.lineWidth(1).strokeStyle("#ccc")
.anchor("right").add(pv.Label)
.font("italic 10px Georgia")
.text(function(d) d+"°").textBaseline("center");

vis.add(pv.Line).data(napoleon.temp)
.left(lon).top(tmp) .strokeStyle("#0")
.add(pv.Label)
.top(function(d) 5 + tmp(d))
.text(function(d) d.temp+"° "+d.date.substr(0,6))
.textBaseline("top").font("italic 10px Georgia");

var army = pv.nest(napoleon.army, "dir", "group“);
var vis = new pv.Panel();

var lines = vis.add(pv.Panel).data(army);
lines.add(pv.Line)
.data(function() army[this.idx])
.left(lon).top(lat).size(function(d) d.size/8000)
.strokeStyle(function() color[army[paneIndex][0].dir]);

vis.add(pv.Label).data(napoleon.cities)
.left(lon).top(lat)
.text(function(d) d.city).font("italic 10px Georgia")
.textAlign("center").textBaseline("middle");
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Bullet Charts | Clint Ivy Climate Graph | Robert Kosara

Bach’s Prelude #1 in C Major | Jieun Oh FlickrSeason | Ken-Ichi Ueda
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Dymaxion Maps | Vadim Ogievetsky

The Reconciliation of Formal 
and Graphical Methods

vizster

The Data Life-Cycle
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While it is often most helpful to “plot the data,” this 
is rarely enough. We need also to “plot the results 
of analysis” as a routine matter. There is often more 
analysis than there was data.

J. W. Tukey, The Future of Data Analysis, 1962.

Acquisition

Cleaning

Integration

Analysis

Visualization

Presentation

Dissemination
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Voyagers and Voyeurs
Complementary faces of analysis

Voyager – focus on visualized data
Active engagement with the data
Serendipitous comment discovery

Voyeur – focus on comment listings
Investigate others’ explorations
Find people and topics of interest
Catalyze new explorations

Acquisition

Cleaning

Integration

Analysis

Visualization

Presentation

Dissemination

The ability to take data—to be able to understand it, to 
process it, to extract value from it, to visualize it, to 
communicate it—that’s going to be a hugely important 
skill in the next decades, not only at the professional 
level but even at the educational level for elementary 
school kids, for high school kids, for college kids. 
Because now we really do have essentially free and 
ubiquitous data. So the complimentary scarce factor is 
the ability to understand that data and extract value 
from it.

Hal Varian, The McKinsey Quarterly, Jan 2009
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Jeffrey Heer Stanford University
http://hci.stanford.edu/jheer


