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The representation and  

presentation of data that exploits 

our visual perception abilities in 

order to amplify cognition 

What is data visualization? 











 

The tools and skills required for 

effective data visualization 

information are always  

not intuitive  

and rely largely on  

principles that must be learned. 

 
Stephen Few, ‘Show Me the Numbers’, 2004 

What’s required? 





the 

is 

powerful 

human 
brain 



especially at 
recognizing 
 

shapes   
and 

patterns 



the 

connection 
between 

the eye 
and brain ... 

fast 



 appears in a 1911 newspaper article quoting newspaper editor Tess Flanders discussing journalism and publicity 
Daily newspaper, NY, USA 

https://en.wikipedia.org/w/index.php?title=Tess_Flanders&action=edit&redlink=1
https://en.wikipedia.org/wiki/Newspaper


Mb/s 

the brain 
receives 
10 megabits 
per image 
from the eye 
every second 

First Study: invasive  
Speed of seeing an image  

Koch, K.,  et al.. (2006). How Much the Eye Tells the Brain. Current Biology, 16(14), 1428-1434 
Retrieved from http:// www.sciencedirect.com/science/article/pii/S0960982206016393 
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the average 
person 

comprehends 

300  words 
per minute 
reading 

Speed of reading a text 



that is 
equivalent to 
160 bits 
per word 
every second b /s 



   = 

62500 
  words 

1 
  image 

Speed of seeing an image = 10 Mb/s 
Speed of reading a word   = 160 b/s 

First Study: invasive  



Mb/s 

the brain 
receives 
1.5 megabits 
per image 
from the eye 
every second 

Second Study: non-invasive  
Speed of seeing an image  

Potter, Mary C., et al. "Detecting meaning in RSVP at 13 ms per picture." Attention, Perception, & 
Psychophysics 76.2 (2014): 270-279. 



   = 

10000 
  words 

1 
  image 

Second Study: non-invasive  



1911 2017 

One Look is 
Worth 

More than 10 
Thousand 

Words 



we are not 
wired to read 

fast 



we are wired 
to visualize fast 



can be 
Awesome 
Tools  
when used 

effectively 

data visualizations 



there are four 
fundamental ways 
to use 
data visualizations 

effectively 



To analyze 



charts 
Bar    Bullet 

graphs 

graphs 
maps 

Chart 

plots 

plots 
scatter 

maps 
Tree 

Heat 

Line Pie 
Box 



these tools help us 

see  

          trends 
patterns 



and help us  

         

     to make 

decisions 





To discover 



if you need to find 
       
Something 
 
    buried inside 
 
          different 
 
               data sets 



interactiv

e 

Lines Interactive Data Visualization From Initial State 
Retrieved from https:// initialstate.com/Tools/Lines 



To tell a story 



the data visualization  

            always tells a 

        story 
           …………..  a story without sentences 



August 03, 2016  



          To teach 



our brains perform 
more efficiently 

and 
more information 
is retained 

when we learn from visuals 





1 to analyze 
2 to discover 
3 to tell a story 
4 to teach 

the fundamental ways we use 
data visualization are: 



The common 
ground is to      
   
visually quantify        
 
      differences  



there are seven 
fundamental 
attributes to 
articulate  
 
relative  
 
differences 



Color 
1/attribute: 

A B 



A B 

Volume 
2/attribute: 



Area 

A 
B 

3/attribute: 



Slope 
A 

B 

4/attribute: 



Angle 

A 
B 

5/attribute: 



Length 
6/attribute: 

A 

B 



Position 
7/attribute: 

A 

B 



Ranking of 

     attributes 1. Position 

2. Length 

3. Angle 

4. Slope 

5. Area 

6. Volume 

7. Color 



How to     

      choose a 

chart? 



Andrew Abela, 2009 



How to     

      present 
a chart? 



Single Value CHART 





Nearly 31% of deaths in the US* each year 
is caused by heart disease and stroke 

*Population of US is 325 million in 2016  















Bar CHART 
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Boxplot 
CHART 
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Pie CHART 
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RIM 
39% 

other 
21% 

Apple 
20% 

Palm 
10% 

Motoroloa 
7% 

Nokia 
3% 



https://youtu.be/-rbyhj8uTT8 
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2014 
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Line CHART 
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Scatter CHART 
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Bubble CHART 
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Words 
CHART 





there are eight 
hats to wear to 
produce an  
 
optimal  
 
visualization 
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Purpose & 

parameters 

Prepare & 

explore data 

Formulate 

conclusion 

Concept 

Design 

Construct & 

launch 

PI(s) 

Graphic 

Designer 

Data  

Scientist 

Communication 

specialist 

Project 

Manager 

Facilitator 

Finance 

Manager 

Marketing 

Specialist 



Summary 

• We use data visualization to analyze, to 
discover, to tell a story, and to teach. 

• There are 7 fundamental attributes to 
articulate relative differences 

    (Positioning and length are optimal attributes) 

• When you choose your chart, make it clear as 
much as you can!  

 

 

 



Remarks 

25 10 
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3 

1 

Article Organization 

Author 

Reviewer 

Editor 

315 

Researchers 





Workshop – Part II 

• Programs to use 

• Hands on examples 

• Realtime visualization development 

 





Let’s keep in 
touch! 

 mohamed.elgendi@cw.bc.ca 
moe.elgendi@gmail.com 
 

mailto:mohamed.elgendi@cw.bc.ca
mailto:moe.elgendi@gmail.com

