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Introduction to Visualization



Why Study Visualization?



INDUSTRIAL REVOLUTION OF DATA
Joe Hellerstein,UC Berkley,2008



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...

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.

Google’s Chief Economist, Hal Varian, 2009



“The purpose of visualization is insight, not pictures.”
— Ben Shneiderman

“The greatest value of a picture is when it forces us to notice what 
we never expected to see.”

— John Tukey

“A computer should make both calculations and graphs. Both sorts 
of output should be studied; each will contribute to understanding.”

— Francis Anscombe





VISUALIZATION GOALS
record information

analyze data to support reasoning
confirm hypotheses

communicate ideas to others



Record Information

http://citrinitas.com/history_of_viscom

http://citrinitas.com/history_of_viscom


Record Information

http://citrinitas.com/history_of_viscom

http://citrinitas.com/history_of_viscom


Visual Thinking Collection, Dave Grey

Record Information



Record Information

Leonardo da Vinci 1485



Record 
Information

Galileo 1610



E. J. Muybridge 1878



ANALYSIS TO SUPPORT REASONING



ANALYSIS TO SUPPORT 
REASONING

Source: New York Times http://www.nytimes.com/2014/08/16/upshot/mapping-migration-in-the-united-states-since-1900.html?_r=0



THE CHALLENGER 
DISASTER, 1986

Confirm 
Hypotheses

source:  Wikipedia





source: E. Tufte



source: E. Tufte



CONFIRM HYPOTHESES

London Cholera 

Outbreak

John Snow 1854



Florence Nightingale 1856

COMMUNICATE IDEAS



Joseph Minard 1861

COMMUNICATE IDEAS



why does visualization work?



why does visualization 
work?

cognition is limited

https://www.youtube.com/watch?v=FWSxSQsspiQ


Visualization uses perception to point 
out interesting things



MTHIVLWYADCEQGHKILKMTWYN 

ARDCAIREQGHLVKMFPSTWYARN 

GFPSVCEILQGKMFPSNVRCEQDI

PSGHLMFHKMVPSTWYACEQTWRN



MTHIVLWYADCEQGHKILKMTWYN 

ARDCAIREQGHLVKMFPSTWYARN 

GFPSVCEILQGKMFPSNVRCEQDI

PSGHLMFHKMVPSTWYACEQTWRN



MTHIVLWYADCEQGHKILKMTWYN 

ARDCAIREQGHLVKMFPSTWYARN 

GFPSVCEILQGKMFPSNVRCEQDI

PSGHLMFHKMVPSTWYACEQTWRN
(but can also deceive you)



why does visualization work?

memory is limited



34

calculation exercise . . .   x 28

952
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1264
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calculation exercise . . .   x 28

952



Visualization
uses pictures to enhance working 

memory



15 19 60

33 11 75
57 34 79

18 51 92

73 22 13

71 60 22
17 10 68

73 18 55

65 46 29

60 73 22

46 92 97
10 58 46

57 17 83

26 99 33

88 92 60
91 29 57

96 12 47

given these numbers . . .
. . . what number 

appears most often?



60

40

20

0

100

80

given these numbers . . .
. . . what number 
appears most often?



TRIGLYCERIDE LEVEL

query exercise . . .

QUESTION: Which gender and income level shows a 
different effect of age on triglyceride levels?



TRIGLYCERIDE LEVEL

QUESTION: Which gender and income level shows 
a different effect of age on triglyceride levels?



The goal of this course is to introduce students to the principles, 

methods, and techniques for effective visual analysis of data

We will discuss visualization techniques for a broad range of data 

types.

You will gain experience in developing your own interactive 

visualization tools.

This course requires independent knowledge in (or learning of) HTML, 

CSS, and JavaScript. We will cover these topics but move quickly.
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