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C O U R S E  O B J E C T I V E S

After following this course, you will be able to: 

• know the scientific foundation of Infovis; 
• analyze data sets using visualization techniques; 
• build visualizations that convey information and ideas.
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C R E D I T

• Scientific research paper presentation — 40% 

• Project — 60% 
• implementation and demo : 40% (mid-term 

evaluation is worth 10 of the 40%) 
• project report (1-4 pages) and presentation: 20%
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P L A N N I N G

Foreword

W E E K  1 W E L C O M E  -  I N T R O D U C T I O N

W E E K  2 V I S U A L  P E R C E P T I O N ,  D ATA  M O D E L S  /  P R O S P E C T I V E  P R O J E C T S

W E E K  3 N E T W O R K S  /  M U LT I D I M E N S I O N A L  D ATA

W E E K  4 I N T E R A C T I O N  /  A N I M AT I O N

W E E K  5 ~ H O L I D AY  ~

W E E K  6 G U E S T  S P E A K E R  :  C H R I S  C O L L I N S  —  T E X T  V I S U A L I S AT I O N

W E E K  7 M I D - T E R M  R E V I E W

W E E K  8 G U E S T  S P E A K E R  :  R I C H A R D  B R AT H  —  V I S U A L I Z AT I O N  I N  I N D U S T R Y  

W E E K  9 S T U D E N T S  PA P E R  P R E S E N TAT I O N

W E E K  1 0 G U E S T  S P E A K E R  :  J U S T I N  M AT E J K A  —  V I S U A L I Z AT I O N  A E S T H E T I C S  

W E E K  1 1 G U E S T  S P E A K E R  :  I S A B E L  M E R E I L L E S  —  D E S I G N

W E E K  1 2 S T U D E N T S  PA P E R  P R E S E N TAT I O N

W E E K  1 3 F I N A L  P R E S E N TAT I O N S  +  W R A P  U P

Introduction Foundation of Information Visualization Wrap up



G U E S T  S P E A K E R S

Foreword

Christopher 
COLLINS

Richard 
BRATH

Isabel 
MEREILLES

Justin 
MATEJKA

Introduction Foundation of Information Visualization Wrap up



Foreword Introduction

W H Y  V I S U A L I Z AT I O N ?
I N T R O D U C T I O N

Foundation of Information Visualization Wrap up



Foreword Introduction

Image by Jihyun Ham 
Slide adapted from Petra Isenberg’s course on Visual Analytics

Foundation of Information Visualization Wrap up



Foreword Introduction

S L O A N  D I G I TA L  S K Y  S U R V E Y
• started in 2000 
• in first weeks, collected more data than entire 

history of astronomy before

http://www.sdss.org/

Images: http://www.sdss.org/press-releases/the-sdss-expands-its-reach/ 
Slide adapted from Petra Isenberg’s course on Visual Analytics
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W A L M A R T
• 1 million customer transactions per hour 
• likely has information on >145 million Americans [1]

[1] http://centerformediajustice.org/wp-content/uploads/2014/06/WALMART_PRIVACY_.pdf
Image: http://saultonline.com/2016/06/walmart-canada-to-stop-accepting-visa/

Slide adapted from Petra Isenberg’s course on Visual Analytics
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• Youtube users upload more than 100 hours of new 
video every minute 

• Facebook has currently on average 1.13 billion 
active users daily 

• the Library of Congress adds 12,000 items to their 
collection every day

A N D  M U C H  M O R E …

https://youtube.googleblog.com/2013/05/heres-to-eight-great-years.html

http://newsroom.fb.com/company-info/

https://www.loc.gov/about/fascinating-facts/

Slide adapted from Petra Isenberg’s course on Visual Analytics
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Foreword Introduction

C H A L L E N G E S

• data != useful information 
• you want insights

Analysis is needed

Slide adapted from Petra Isenberg’s course on Visual Analytics
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Foreword Introduction

M A K I N G  S E N S E  O F  D ATA  

How can we … 

• effectively access to the information? 
• understand the data structure? 
• make comparisons? 
• make decisions? 
• discover new insights? 
• communicate to others? 
• convince? 
• …
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Anascombe’s Quartet

Source: Anascombe’s Quartet, Wikipedia
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STATISTICAL ANALYSIS
suggests that all datasets are equivalent w.r.t. some metrics 

Mean of x                                9 
Sample variance of x                 11 
Mean of y                                7.50  
Sample variance of y                4.12 
Correlation between x and y 0.816 
Linear regression line                y = 3.00 + 0.500x

Source: Anascombe’s Quartet, Wikipedia
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VISUALIZATION
the visual representations tell a complete different story…

Source: Anascombe’s Quartet, Wikipedia

Foundation of Information Visualization Wrap up
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AUTOMATIC ABSTRACTION CAPABILITY

Hertzsprung Russell Diagram and its interpretation 

[Source: J.D. Fekete et al. “The Value of Information Visualization”, 2008]  
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WHY VISUAL REPRESENTATIONS?

• Vision is the sense with the highest bandwidth  
  (≈ 100MB/s, then ears <100b/s);  

• Vision extends memory and cognition  

• people think visually

Foundation of Information Visualization Wrap up



Foreword Introduction

HUMAN IN THE LOOP

• it is sometimes dangerous to rely on purely 
automated analyses  

• human judgment and intervention often needed  

• for: background information, flexible analysis 
(unintended directions), creativity  

• because: data can be incomplete, inconsistent, 
or deceptive 

Foundation of Information Visualization Wrap up
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Foreword Introduction

The eye, which is called the 
window of the soul, is the 

principal means by which the 
central sense can most 

completely and abundantly 
appreciate the infinite works of 

nature.

Leonardo Da Vinci 
(1452—1519)

Foundation of Information Visualization Wrap up
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“A PICTURE IS WORTH A THOUSAND WORDS"

Napoleon Bonaparte (18xx) 
“Un petit dessin vaut mieux qu’un long discours”

(Anonymous, 1911) 
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D E F I N I T I O N  &  H I S T O R I C A L  
E X A M P L E S

F O U N D A T I O N  O F  I N F O R M A T I O N  V I S U A L I S A T I O N

Wrap up



Foreword Foundation of Information VisualizationIntroduction

WHAT IS VISUALIZATION?

1. The representation of an object, situation, or set of 
information as a chart or other image. 

2. The formation of a mental image of something.

Wrap up



Foreword Foundation of Information VisualizationIntroduction

INFORMATION VISUALIZATION : Infovis
• Design visual representations 
• Concerns abstract data 
• Includes interaction

Official definition: 

The use of computer-supported, interactive, visual  
representations of abstract data to amplify cognition. 
[Card Mackinlay & Shneiderman, 1998] 

Involves many fields: 
• graphics (millenuiums of history) 
• cognitive psychology (centuries of history) 
• Human-computer interaction (decades of history)

Wrap up



Foreword Foundation of Information VisualizationIntroduction

SCIENTIFIC VISUALIZATION  : SciViz

Visualization of data sets captured from real world, 
having a given spatialization.  

Key differences with Information Visualization: 
• concern data with a physical existence in the world 
• limited set of application domains 
• smaller design space

Wrap up
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VISUAL ANALYTICS

Visual Analytics combines automated analysis 
techniques with interactive visualizations for an 
effective understanding, reasoning and decision making 
on the basis of very large and complex data sets.

Key differences with Information Visualization: 
• involves automated data mining, information 
retrieval, data retrieval 

Wrap up
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WHY VISUAL REPRESENTATIONS?

• Vision is the sense with the highest bandwidth  
  (≈ 100MB/s, then ears <100b/s);  

• Vision extends memory and cognition  

• people think visually
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VISUAL THINKING: NAPOLEON’S MOSCOW MARCH

More about this: The Visual Display of Quantitative Information (Tufte) 

Qualified by Edward Tufte as the best statistical representation ever. 

Charles Minard, 1869

Wrap up
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VISUAL THINKING: BROAD STREET CHOLERA OUTBREAK (1854)

“The most terrible outbreak of cholera which ever 
occurred in the kingdom” 

                 – John Snow

Major cholera outbreak in London in 1854  
• 127 deaths within 3 days, close to Broad Street 
• 616 deaths within 30 days 

Dr. John Snow was the first to make the link between 
contaminated water pumps and the disease propagation 

How did he do? 
• Talked to local residents 
• Hypothesized water pumps as potential source 
• Used annotated maps to illustrate his theory 
• Convinced authorities to condemn pumps

More about this: The Visual Display of Quantitative Information (Tufte) 

Wrap up
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More about this: The Visual Display of Quantitative Information (Tufte) 

VISUAL THINKING: BROAD STREET CHOLERA OUTBREAK (1854)

Wrap up
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VISUAL THINKING: CHALLENGER SPACE SHUTTLE (1986)

Source: Space Shuttle Challenger Disaster, Wikipedia 

Wrap up
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VISUAL THINKING: CHALLENGER SPACE SHUTTLE (1986)

7 crew members died during the explosion 

The disaster could have been avoided 

•  Weather forecast for Jan. 28th announced 
exceptionally cold morning, with 
temperatures close to -0.5°C 

•  Morton Thiokol engineers, in charge of 
the  solid rocket booster (SRB), were 
concerned about low temperatures 

•  Engineers feared the effect of low 
temperature on the joint resistance 

ice on the launch tower, hours before 
Challenger launch

VISUAL THINKING: CHALLENGER SPACE SHUTTLE (1986)

Wrap up
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Solid rocket booster provides 
thrust during the first two minutes of 
flight space shuttle

Wrap up
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VISUAL THINKING: CHALLENGER SPACE SHUTTLE (1986)VISUAL THINKING: CHALLENGER SPACE SHUTTLE (1986)
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VISUAL THINKING: CHALLENGER SPACE SHUTTLE (1986)

Wrap up
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Numbers become evidence when 
being in relation to, and 

presented in context.

Edward Tufte (1997)

Wrap up
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CHALLENGES

data 

• quantity (e.g. large and streaming data) 

•  quality of data is often low  

•  dealing with uncertainty in the data  
 

Wrap up
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CHALLENGES

human perception and reasoning 

• understanding and supporting how humans 
perceive and reason about data 

• create representations that are fair to the data 

• create interfaces that are meaningful, clear, 
effective, and efficient 

Wrap up
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CHALLENGES

evaluation 

• develop methods to compare novel techniques / 
tools to existing ones  

• assess how good (effective, efficient, etc.) a 
technique / tool is 
      very difficult for measures other than time & error, e.g. how many  
        insights a technique / tool generates  

Wrap up



Foreword Foundation of Information VisualizationIntroduction Wrap up

W R A P  U P
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AGENDA

• We will pick a theme every week and go over 
representative papers in the area. 

• Potential papers and themes and a schedule is on 
the course webpage. 

• Students will present one or two such papers at one 
such session (decided by the second week). 

• Students should also define groups and pick a 
project in consultation with the instructor. (decided 
by the third week).
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RESOURCES

Books

Tufte’s collection
Blogs

http://flowingdata.com/ 
http://fellinlovewithdata.com/ 
http://eagereyes.org/ 
http://infosthetics.com/ 

http://flowingdata.com/
http://fellinlovewithdata.com/
http://eagereyes.org/
http://infosthetics.com/
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B R A I N  B U G S
" I  O N LY  B E L I E V E  I N  W H A T  I  S E E  W I T H  M Y  O W N  E Y E S "
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Perception des couleurs
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SIMULTANEOUS CONTRAST
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BEZOLD EFFECT
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B A D  V I S U A L I S AT I O N S
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V I S U A L I Z AT I O N  R U L E S



Foreword Foundation of Information VisualizationIntroduction Wrap up



Foreword Foundation of Information VisualizationIntroduction Wrap up



Foreword Foundation of Information VisualizationIntroduction Wrap up



Foreword Foundation of Information VisualizationIntroduction Wrap up


