
DATA 
VISUALIZATION



Hello!
I am Luz Calvo
UX Researcher 
Visualization department
BSC – CASE
luz.calvo@bsc.es



UX



1.
Basic Concepts
Why and what?

Main fields of Visualization



Data Visualization

What is Data Visualization for you?



Data Visualization

“Mapping values to visuals…

“Turning numbers into pictures and 
into stories...

“An A-ha moment of understanding...



Scientific 
Visualization

The purpose of 
scientific 
visualization is to 
graphically illustrate 
scientific data to 
enable scientists to 
understand, 
illustrate, and glean 
insight from their 
data.

http://www.atnf.csiro.
au/research/WALLABY/images/HIPASS-3D-Cube.

jpg



Information 
Visualization
Is the study of (interactive) 
visual representations of 
abstract data to reinforce 
human cognition. 

https://upload.wikimedia.org/wikipedia/commons/9/9b/Social_Network_Analysis_Visualization.png



Some domain 
specific 
Visualization
Applications

▪ Medical Imaging
▪ Maths
▪ Business Intelligence
▪ Educational Visualization
▪ Geographical
▪ Information Systems
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The way we show information 
Lists vs. graphics



“Graphics are tools to 
reason  about data
Eduard Tufte



Exploratory Analysis vs.
Explanatory Analysis

1. What might be 
interesting about it?

2. Explain it to somebody 
specific

Exploratory Explanatory



The data science process
Steps

Computer Science Statistics & Data 
Mining Graphic Design Info Visualization 

& HCI

Acquire parse filter mine represent refine interact

Data 
Wrangling

EDA

How to 
represent data UX

Data Visualization

Exploratory 
data analysis



Exploratory Analysis vs.
Explanatory Analysis

Exploratory Explanatory

Tableau
Datawrapper
Excel
CartoDB
Google Charts

D3.js
Three.js
WebGL



Modes of Visualization

Interactive Visualization

Used for discovery
Single investigator o collaborator
User input

Presentation Visualization

Used for communication
Large group – mass audience
Does not support User input

Interactive Storytelling
Presentations via interactive 



Interactive Storytelling

http://www.bsc.es/viz/campanian_ignimbrite/

http://www.bsc.es/viz/campanian_ignimbrite/
http://www.bsc.es/viz/campanian_ignimbrite/


Interactive Storytelling

http://www.bsc.es/viz/campanian_ignimbrite/

http://www.bsc.es/viz/campanian_ignimbrite/
http://www.bsc.es/viz/campanian_ignimbrite/


2.
About human perception &
attention



Rules of Perception
Gestalt Principles

▪ Proximity
▪ Similarity
▪ Closure
▪ Continuity
▪ Figure/Group

You audience will listen to you or read the content, but won’t 
do both. 



Designing with the 
mind in mind
Jeff Johnson



We perceive what we expect
perception biased by experience

Building map or word?



We perceive what 
we expect
perception biased 
by experience

What do you see?



We perceive what we expect
perception biased by context



Our vision is optimized to se Structure
Gestalt Principle: Proximity

Lines or columns?



Our vision is optimized to se Structure
Gestalt Principle: Similarity



Our vision is optimized to se Structure
Gestalt Principle: Continuity



Our vision is optimized to se Structure
Gestalt Principle: Continuity



Our vision is optimized to se Structure
Gestalt Principle: Continuity



Our vision is optimized to se Structure
Gestalt Principle: Closure



Our vision is optimized to se Structure
Gestalt Principle: Symmetry



Our vision is optimized to se Structure
Gestalt Principle: Figure / Ground



Our vision is optimized to se 
Structure
Gestalt Principle: Figure / 
Ground



Our vision is 
optimized to se 
Structure
Gestalt 
Principle: 
Figure / Ground



Our vision is optimized to 
see Patterns
Common fate



Shape Constancy

We perceive the form of familiar objects as constant even our retinal images 
of the, change.
You can see how the doors are changing as they are being opened.



Attention

http://www.youtube.com/watch?v=ubNF9QNEQLA


Attention

http://www.youtube.com/watch?v=Ahg6qcgoay4


3.
About Design
Designing to understanding



Design Rules
Good design



Design

Dieter Rams changed industrial  design  by creating beautiful products for Braun.  The 
most successful companies of today, including Apple, use his designs.



Design
Sketches



How can we use it? 
Affordance



Design
Concepts

Arrangement

Contrast
Flow
Alignment
Hierarchy
Unity
Proximity
Empty space

Movement

Timing
Pace
Distance
Direction
Eye-flow

Visual Elements

Background
Perspective
Color
Text
Images



Design
Flow



Design
Flow

We look at 
where people 
look



Design
Flow

Diagonal



Design
Flow



Rule of  thirds 
Composition



Rule of  thirds 
Composition



We Seek and Use Visual 
Structure
Text



We Seek and Use 
Visual Structure
Text



We Seek and Use 
Visual Structure
Text



Visual Hierarchy
Text



Perspective
Point of view

You can tell where the point of view is coming from by 
seeing all the lines.



Relative size
Point of view

The smaller image is perceived as being farther away.



4.
About Color
Color in Visualization



Color 
Concepts 

● Hue is color (blue, green, red, etc.).
● Chroma is the purity of a color (a high chroma has no added black, white or gray).
● Saturation refers to how strong or weak a color is (high saturation being strong).
● Value refers to how light or dark a color is (light having a high value).
● Tones are created by adding gray to a color, making it duller than the original.
● Shades are created by adding black to a color, making it darker than the original.
● Tints are created by adding white to a color, making it lighter than the original.



Color 
Concepts 

Se
ns

iti
vi

ty

Wavelenght

Low frequency

Medium  frequency

High  frequency



Color 
Concepts 



Color 
Rainbow Scale problems I 



Color 
Our vision is optimized for contrast

The circles appear as different shades because their backgrounds are different, but they are the same.



Color 
Our vision is optimized for contrast

The squares marked A and B are the same gray. We see B as white because it is “shaded.”



Color 
Ability to discriminate colors depends on how colors 
are presented

Factors affecting the ability to distinguish colors: (A) paleness, (B) size, (C) separation.



Color 
Ability to discriminate colors 

Tiny color patches in this chart legend…  are hard to distinguish?



Color 
Ability to discriminate colors 

Large color patches make it easier to distinguish the colors.



Color 
Color-Blindness

Graph uses colors some users can’t distinguish./ graph rendered in grayscale.



Color 
Rainbow Scale problems I 

The spectral order of hues has no inherent meaning.



Color 
Rainbow Scale problems I 

http://geog.uoregon.edu/datagraphics/EOS/Light-and-Bartlein_EOS2004.pdf



Color 
Opponent colors

Opponent colors, placed on or directly next to each other, clash.



Color Tools
I want hue 

http://tools.medialab.sciences-po.fr/iwanthue/



Color Tools
HCL Editor 

http://vis4.net/labs/colorvis/embed.html?m=hcl&gradients=6



Color Tools
Kuler

https://color.adobe.com/create/color-wheel/



Color Tools
Spectrum

http://vis4.net/labs/colorvis/embed.html?m=hcl&gradients=6



Color Tools
xScope

http://xscopeapp.com/



Color 
Concepts 



Color 
Concepts 

monochrome analogous complementary



Color 
Concepts 

triadic tetradicsplit
complementary



Color 
Summary 

● Our vision is optimized to detect contrasts (edges), not 
absolute brightness.

● Our ability to distinguish colors depends on how colors are 
presented.

● Some people have color-blindness.
● The user’s display and the viewing conditions affect color 

perception.
● Don’t use the rainbow color scale



5.
Bad practices
in Visualization



Designing information
Joel Katz



In two or three 
columns

Information
Is what you must 
communicate.

Uninformation
It isn’t necessarily 
important
It (probably) isn’t untrue

Designer’s paradise

if it’s appearing to be 
information… this is… 
noninformation

Misinformation
Something presented as 
information to distort, 
confuse, and mislead.

Not necessarily deliberate… 
this is... disinformation



Information

second

Uninformation

Noninformation

Misinformation

Disinformation

Vitally important

Probably ( Not untrue / Not important)
Possibly interesting

Probably ( Not important)
Possibly (true/not true/confusing)

Definitely no true

Deliberately no true



Could be true, could be false, 
probably incomplete

Propaganda

Politicians love small children, don’t they?
(from a 1940 pro-Hitler propaganda booklet)



Viz 
problems 

Business

Finance

Leader Economy

Risk

Profit

Rise

Idea

Example text.

Example text. 

Example text. 

Example text.

Example text. 

Example text. 

Diagram featured by https://wpengine.
com/wp-content/uploads/2014/03/Baby-
Boomers.pnghttps://wpengine.com/wp-
content/uploads/2014/03/Baby-Boomers.
png

Wrong maths. 

https://wpengine.com/wp-content/uploads/2014/03/Baby-Boomers.png
https://wpengine.com/wp-content/uploads/2014/03/Baby-Boomers.png
https://wpengine.com/wp-content/uploads/2014/03/Baby-Boomers.png
https://wpengine.com/wp-content/uploads/2014/03/Baby-Boomers.png
https://wpengine.com/wp-content/uploads/2014/03/Baby-Boomers.png
https://wpengine.com/wp-content/uploads/2014/03/Baby-Boomers.png


Economy

Example text.

Example text. 

Example text. 

Diagram featured by https://wpengine.com/wp-
content/uploads/2014/03/Anatomy-of-a-winning-TED-Talk.jpg

Complex representation

Viz 
problems 



Economy

Example text.

Example text. 

Example text. 

Diagram featured by https://wpengine.com/wp-
content/uploads/2014/03/Anatomy-of-a-winning-
TED-Talk.jpg

Complex representation

Viz 
problems 



Economy

Example text.

Example text. 

Example text. 

Viz
problems 

Diagram featured by https://wpengine.
com/wp-
content/uploads/2014/03/Afghanistan-
Stability-COIN-Dynamics.jpg

Too much information



Economy

Viz 
problems 

Cognitive Dissonance

Time spent per Adult with Digital 
Media (User per day)



Economy

Visual 
problems 

Not enough information



Graphs to deceive
Visual tricks 



Graphs to deceive
Visual tricks 



Graphs to deceive
Visual tricks 



Graphs to deceive
Visual tricks 



Graphs to deceive
Visual tricks 



Graphs to deceive
Visual tricks 





“ The ugly side of Visualization
https://wpengine.com/blog/ugly-side-data-
visualization/



“ Integrity summary



6.
Some conclusions
Designing to understanding



Cole Nussbander
Storytelling with data

▪ Focus attention 
▪ Tell a story



KNOW YOUR 
AUDIENCE



Exploratory Analysis vs.
Explanatory Analysis

How do I explain it to my audience? 

… Who is my audience?



IMPROVE YOUR 
AUDIENCE 
CAPABILITIES



Types of memory

Iconic memory 

SUPER-short term



Our Attention is 
limited,
Our memory is 
imperfect
Jeff Johnson



15672902365283
61028456782838
48129002813456
12864327814560



15672902365283
61028456782838
48129002813456
12864327814560

Use Intensity



15672902365283
61028456782838
48129002813456
12864327814560

Contrast



15672902365283
61028456782838
48129002813456
12864327814560

Enclosure



15672902365283
61028456782838
48129002813456
12864327814560

Sustraction



Filtering Information

http://www.r2d3.us/visual-intro-to-machine-learning-part-1/

http://www.r2d3.us/visual-intro-to-machine-learning-part-1/
http://www.r2d3.us/visual-intro-to-machine-learning-part-1/


LET THE USER 
EXPLORE… AND 
INTERACT





TELL A STORY





http://edition.cnn.com/SPECIALS/war.casualties/

http://edition.cnn.com/SPECIALS/war.casualties/
http://edition.cnn.com/SPECIALS/war.casualties/


http://edition.cnn.com/SPECIALS/war.casualties/

http://edition.cnn.com/SPECIALS/war.casualties/
http://edition.cnn.com/SPECIALS/war.casualties/


http://edition.cnn.com/SPECIALS/war.casualties/

http://edition.cnn.com/SPECIALS/war.casualties/
http://edition.cnn.com/SPECIALS/war.casualties/


https://immersion.media.mit.edu/

https://immersion.media.mit.edu/
https://immersion.media.mit.edu/






IMPROVE 
YOURSELF



Why Visualization?
Effort vs Luck



Some references



Thanks!!
Twitter: @moresimplicis
luz.calvo@bsc.es



7.
An exercise?
Designing to understanding






