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Crash course
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What is visualisation?



The visual representation of complex information 
in ways that lead to insight

Limited capacity to extract information from 
abstract representations

Elecciones generales 2016 - Pablo Medina, El Mundo

Cognitive mechanisms specific for patern detection



http://graphics.wsj.com/infectious-diseases-and-vaccines/



ComunicationExploration

Explore the data / Raise questions

Why visualise at all?

Bar charts 

Pie charts 

Scatter plots

Traces

Global flow of people- Wittgenstein Centre 

Convey results / Explain

Posters 

Papers 

Slides

John Grimmwade



www.vizlib.com



Human Connectome ProjectSource: TMB

Information Visualisation Scientific VizData Viz

A display of any kind of data A display of other types of information The visual presentation of 
scientific data 


(medical, GIS, physics, etc)

Visualisation 



Data Viz



Info Viz



• Medical Imaging
• Math
• Simulations of physical phonemena
• Geographical Information Systems

Scientific Viz



Data everywhere, visualisations everywhere



Infographics

John Grimwade

Multi-section visual representation of information intended 
to communicate one or more specific messages



Data physicalisation Data food



Who cares? 



WTF Visualization

Defaults don’t work in all cases, and software don’t fit all data
A wrong choice of chart or design decisions can lead to mistakes  



Even to distort the message



Hudson, R. D., Andrade, M. F., Follette, M. B., and Frolov, A. D.: 
The total ozone field separated into meteorological regimes – Part II: Northern Hemisphere mid-latitude total ozone trends, 
Atmos. Chem. Phys., 6, 5183-5191, https://doi.org/10.5194/acp-6-5183-2006, 2006.

Even to distort the message



Cognitive tool to enable analysis, exploration, and discovery
Focused on user/task
Mixture of other disciplines (cartography, statistics, graphic design,
neuroscience, computer science)

data
maybe some 
processing


(transformation not 
aggregation)

Visual

encoding

a human

(user)specific 

task

(T.Munzner)

What is 

visualisation?



Summary
Data, charts and visual encoding

Visual Honesty

Graphic design

Storytelling with data



Data types by structure
Chart types by function

Encoding: Visually represent data

Data, charts and visual encoding



 Data types
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 Data types by structure

Tables

Attributes (columns)

Items 
(rows)

Cell containing value

Networks

Link

Node 
(item)

Trees

Fields (Continuous)

Attributes (columns)

Value in cell

Cell

Multidimensional Table

Value in cell

Grid of positions

Geometry (Spatial)

Position

Dataset Types
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 Visual Encoding
Represent data through visual channels 

Draw 37 and 73



Magnitude Channels: Ordered Attributes Identity Channels: Categorical Attributes

Spatial region

Color hue

Motion

Shape

Position on common scale

Position on unaligned scale

Length (1D size)

Tilt/angle

Area (2D size)

Depth (3D position)

Color luminance

Color saturation

Curvature

Volume (3D size)

Channels: Expressiveness Types And Effectiveness Ranks

Magnitude Channels: Ordered Attributes Identity Channels: Categorical Attributes

Spatial region

Color hue

Motion

Shape

Position on common scale

Position on unaligned scale

Length (1D size)

Tilt/angle

Area (2D size)

Depth (3D position)

Color luminance

Color saturation

Curvature

Volume (3D size)

Channels: Expressiveness Types And Effectiveness Ranks

Visual Channels

from The Truthful Art. Cairo, A.



Visual Channels

Progressive variation in data = in colorCompare categorical values

Unrelated categories = different colours 

The visual channel that we choose must permit the desired analysis and comparisons 



  Charts



 Types of charts
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David TerrGapminder

Scatter plot - Bubble chart - histogram

Bars - Grouped bars - Bullet plot



3/21/2014 bl.ocks.org/mbostock/raw/3886394/

http://bl.ocks.org/mbostock/raw/3886394/ 1/1
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Line chart - Difference chart - Fan chart

Pie chart - stacked bars - Stream graph

 Types of charts



Choropleths- cartograms - contour maps

 Types of charts

http://bl.ocks.org/mbostock/4060606 NOAA Central Library, Silver Spring, Marylandfrom: www.pthbb.org/natural/footprint/

http://bl.ocks.org/mbostock/4060606


ptg999

the numbers in the graphics rather than focusing on the size of their segments. 
And if you need to read all of the numbers in a chart to understand it, why 
do you need the chart in the first place?

!e reason why pie charts are still so widespread despite their obvious shortcom-
ings escapes me. I think that people keep using them because they are fun and 
aesthetically pleasing. Also, as kids we got used to representing part-to-whole 
relationships using this kind of graphic, even if it is inefficient when you have 
more than two or three segments.

Now read Figure 2.7, in which I display exactly the same data as a slope chart. 
Isn’t answering the questions I posed before much easier now? You don’t even 
need to read the labels on the vertical axis to identify what went up and what 
went down. !e purpose (or function) of my graphic is to display change, so I 
show change in a way that our brains can grasp: what grows bigger goes up, and 
what becomes smaller goes down.

!is is what functional visualization means: choose graphic forms according to 
the tasks you wish to enable. !e purpose of your graphics should somehow 
guide your decision of how to shape the information.

How Music Preferences
Have Changed in Two Decades
Music styles preferred by University of Miami students.
Survey based on interviews with 1,000 students.
SOURCE: WishfulThinkingData Inc.
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Figure 2.7 A slope chart is 
much better to represent change 
between two points in time.

2  · the five qualities of great visualizations 51

From the Library of Fernando Cucchietti

Slope graph - Chord diagram - Parallel coordinates - treemap

d3.js
from: ncva.itn.liu.se/education-geovisual-analytics

 Types of charts



Visual Honesty



Some tips to make good graphs

• Pay attention to the axis

• Add annotations

• Show your data

• Avoid chart junk



• Pay attention to the axis

• Add annotations

• Show your data

• Avoid chart junk

Tips to make good graphs



• Manipulate the axis

• Don’t show all the data

• Use the wrong graph

• Go against conventions

• Avoid chart junk

Tips to make good graphs

http://www.metro.tokyo.jp



Tips to make good graphs

• Pay attention to the axis

• Add annotations

• Show your data

• Avoid chart junk





The Washington Post



BSC Viz Team

Energy production of a wind farm in kW.  We are comparing values to each other, don’t need to start at 0



• Pay attention to the axis

• Add annotations

• Show your data

• Avoid chart junk

Tips to make good graphs

Be careful with default plot settings:
Put clear marks on the axis, understandable 
text/data points, meaningful titles



• Pay attention to the axis

• Add annotations

• Show your data

• Avoid chart junk

Tips to make good graphs

Don’t assume your audience knows your data 
They don’t!
State axis clearly, put titles and legends, color 
scale, highlight important events, etc.



• Pay attention to the axis

• Add annotations

• Show your data

• Avoid chart junk

Tips to make good graphs

from Wikipedia

Anscombe’s quartet, different distributions 
with identical mean, median, and other 
summary statistics
The shape of the distribution can reveal 
more about the data





Tips to make good graphs

• Pay attention to the axis

• Add annotations

• Show your data

• Avoid chart junk

Avoid over-charging your charts: 
Less colours, transparent/neutral background, 
meaningful dimensions and annotations, 
unobtrusive legends, etc.



For the objective of comparing trends, split in multiple linecharts work better than one



Visual precision

  Honestidad visual



Choice of axes: highlight trend or variation



http://news.nationalgeographic.com/2015/06/150619-data-points-five-ways-to-lie-with-charts/

Don’t cut the Y-axis in percentages



ptg999

of science too literally13 or a#ended Journalistic Reporting 101 in college and got 
convinced of these two ideas: (a) that the “Truth” is never fully available to us, as 
we’re prone to making reasoning mistakes, and (b) that we can’t strive to prevent 
and overcome those mistakes. (a) makes sense; (b) doesn’t.

Creating truthful graphics also involves making the right design choices. Here’s 
the first hint that the five qualities of great visualizations aren’t independent 
from each other but are tightly interrelated: to make a truthful graphic, you 
also need to pay a#ention to its functions or purposes. 

In Figure 2.4, I’m presenting the production cost of two products. $ey clearly 
co-vary, don’t they? Maybe not. Notice that the chart has two Y-axes and, as 
economist Gary Smith once said, “If you double the axes, you can double the 
mischief. Using two vertical axes and omi#ing zero from either or both opens 
a statistical beauty parlor with many cosmetic possibilities.”14

As we’ll soon see, not all charts need a zero baseline, but being careless with 
scales and axes is always dangerous. $e data look quite different if we plot the 
lines on the same scale (Figure 2.5).

13 Here’s a quote from popular philosopher Bruno Latour: “‘Reason’ is applied to the work of 
allocating agreement and disagreement between words. It is a ma#er of taste and feeling, know-
how and connoisseurship, class and status. We insult, pout, clench our fists, enthuse, spit, sigh, 
and dream. Who reasons?” I tend to think the best of people, so I’ll assume that Latour’s ideas 
are much more nuanced than what those words, and many others in his oeuvre, suggest. I can’t 
be sure, though, as he is a notoriously ironic, obscure, and contradictory author.
14 In his book Standard Deviations (2014)
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Figure 2.4 Dual-axis charts can be easily 
misinterpreted.

Figure 2.5 The same data, plotted on the same 
scale. As a general rule, avoid dual-axis charts.
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From the Library of Fernando Cucchietti

Be careful with double axes - False perception of equivalence



Uncertainty visualisation

Error bars considered harmful. Correll M., Gleicher M.



exceloffthegrid.com

Nikki Marinsek

Uncertainty visualisation



Graphic Design

Choose the right plot and avoid distorting the data

Now what?



A quick word on design



Not just about aesthetics



Not just about aesthetics
It has to work!



Not just about aesthetics
It has to work!



Active Vision

• Graphic designs are cognitive tools that facilitate 
insight 

• Vision and cognition are tightly related

• Puts human perception at the center of design: 
Design with the mind in mind



How many passes does the team in white make?

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


Visual perception Encuentra el punto rojo

• We don’t see the world as it is, our mind processes the information

• Some mechanisms occur in a “pre-conscious” way

• Some actions are learnt, some others not



• Pop-out effect 

• Gestalt principles

• Salience/Contrast

Visual Perception
The mind tricks



Pop-out
Low level of visual perception = Early stage of processing = Very fast processing



Pop-out

Speed detection in some channels is independent of distractor count
In other channels, speed depends on the amount of distractors

In mixed channels speed depends on both channel and amount of distractors.
Primary visual cortex can be tuned for circles or red things, not both



Pop-out
Form

Color Position Motion

Colin Ware



Gestalt principles
Proximity Similarity Continuity

SimmetryClosure

Figure and ground

EnclosureConnection



Gestalt principles
Proximity Similarity Continuity

SimmetryClosure

Figure and ground

Connection Enclosure



Gestalt principles

1234  56789 1234

1234  56789 1234
123 2567 8912341

1234 6789 12 234

From http://www.informationisbeautiful.net/

Proximity Similarity Connectedness

Closure

Continuity



Grouping

1234  56789 1234

1234  56789 1234
123 2567 8912341

1234 6789 12 234

Proximity ContainmentSimilarity

Visual attributes which serve to arrange elements, and create categories and relations



1234  56789 1234

1234  56789 1234
123 2567 8912341

1234 6789 12 234

Proximity ContainmentSimilarity

Proximity reinforced 
by shape similarity
Second level by color



Easy

Difficult

Contrast is as important as other visual attributes



 If something has to be easy to find, make it different!



Magnitude Channels: Ordered Attributes Identity Channels: Categorical Attributes

Spatial region

Color hue

Motion

Shape

Position on common scale

Position on unaligned scale

Length (1D size)

Tilt/angle

Area (2D size)

Depth (3D position)

Color luminance

Color saturation

Curvature

Volume (3D size)

Channels: Expressiveness Types And Effectiveness Ranks



from The Truthful Art, Cairo, A.



Graphic design: Color



Color scales 
Match color to data 

Human Connectome Project BSC Viz Team



Match color to data

DivergentSequential

Categorical



Sequential
3/21/2014 bl.ocks.org/mbostock/raw/3886394/
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http://bl.ocks.org/mbostock/4060606


Divergent



Categorical
No more than 12 colors



Categorical
Beware of continuous gradients, can be confused with ordinal
Better use big differences in hue, sat, and/or luminosity 



nytimes.com

Grouped
Grouped color scheme of 4 categories (4 hues) with 4 steps of saturation and lightness each

http://nytimes.com


The rainbow color scale



Not made for humans

Don’t use it

The rainbow color scale

• We see some colours brighter than others

• Interpolations are not perceptually linear

• No continuous variation in lightness

• No inherent meaning



Sean Davis, NOAA

The wrong color scale can show effects that are not present in the data



Perceptually linear scales

Simmon, 2013

Use scales with an even variation.

Scales that show contrast and change when there is change in the data and not because of optic distortions



Perceptually linear scales
A good color scale should vary consistently across the range of values 

https://cran.r-project.org/web/packages/viridis/vignettes/intro-to-viridis.html



Color deficiency



Deuteranope

Protanope Tritanope

mycarta.wordpress.com

www.color-blindness.com/coblis-color-blindness-simulator/

https://www.color-blindness.com/coblis-color-blindness-simulator/


Color scales
https://cran.r-project.org/web/packages/viridis/vignettes/intro-to-viridis.html



Designing for color deficiency: Check with simulator

Deuteranope Protanope TritanopeNormal vision
[Seriously Colorful:  Advanced Color Principles & Practices. Stone.Tableau Customer Conference 2014.] 

www.color-blindness.com/coblis-color-blindness-simulator/

https://www.color-blindness.com/coblis-color-blindness-simulator/


Semantics of color



• Contrast is necessary to show detail


• Use perceptually linear scales


• Don’t use a rainbow color scale


• Match data type with the correct scale


• Colour deficiency and people who print papers 


• Never use a rainbow color scale


• Make missing data recognisable 


• Connect colour to meaning

Some advices

Robert Simmon, 2013



Typography







Typefaces

Bodoni  

is a beautiful, classic serif typeface 

Helvetica 
The most popular

Serif Sans serif

is a sans-serif specially designed for screen reading 
Georgia 
is a serif designed for screen design 



Typefaces are voices

Shit!
Naturalmente

Shhhhh…

SmoothSeriously



Make sure they don’t send the wrong message

Data visualisation

Data visualisation

Data visualisation



No more than two fonts

Better if they are different 
Try to mix a serif with a sans



Align left
Lorem ipsum dolor sit amet, consectetur adipiscing 
elit. Nunc sit amet laoreet quam, ut pellentesque 
nulla. Etiam pellentesque, magna ut laoreet facilisis, 
tellus metus consequat purus, quis vulputate lectus 
dolor sit amet massa. Suspendisse sollicitudin 
interdum pharetra. Aliquam erat volutpat. Sed 
sodales ullamcorper lobortis. Fusce tellus nibh, 
feugiat ac posuere a, sodales eleifend ligula. Ut ac 
dignissim felis, fermentum commodo velit. Maecenas 
tincidunt dapibus egestas. Curabitur malesuada 
semper nulla, non facilisis velit tristique ultrices. 
Ut ultricies nunc in felis ultrices, vitae pharetra mi 
feugiat. Praesent ut turpis ac nibh dictum vulputate. 
Phasellus malesuada erat purus, et dapibus nunc 
congue dignissim. Orci varius natoque penatibus et 
magnis dis parturient montes, nascetur ridiculus mus. 
Integer tempus ornare ipsum, id ornare mauris iaculis 
quis. Nulla facilisi. Sed in venenatis tellus. Duis 
placerat finibus odio, et mollis est aliquam aliquet. 
Suspendisse consequat sollicitudin eros sed euismod. 
Suspendisse potenti.

Lorem ipsum dolor sit amet, consectetur adipiscing 
elit. Nunc sit amet laoreet quam, ut pellentesque 
nulla. Etiam pellentesque, magna ut laoreet facilisis, 
tellus metus consequat purus, quis vulputate lectus 
dolor sit amet massa. Suspendisse sollicitudin 
interdum pharetra. Aliquam erat volutpat. Sed 
sodales ullamcorper lobortis. Fusce tellus nibh, 
feugiat ac posuere a, sodales eleifend ligula. Ut ac 
dignissim felis, fermentum commodo velit. Maecenas 
tincidunt dapibus egestas. Curabitur malesuada 
semper nulla, non facilisis velit tristique ultrices. 
Ut ultricies nunc in felis ultrices, vitae pharetra mi 
feugiat. Praesent ut turpis ac nibh dictum vulputate. 
Phasellus malesuada erat purus, et dapibus nunc 
congue dignissim. Orci varius natoque penatibus et 
magnis dis parturient montes, nascetur ridiculus mus. 
Integer tempus ornare ipsum, id ornare mauris iaculis 
quis. Nulla facilisi. Sed in venenatis tellus. Duis 
placerat finibus odio, et mollis est aliquam aliquet. 
Suspendisse consequat sollicitudin eros sed euismod. 
Suspendisse potenti.



Mind the gaps

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc sit amet 
laoreet quam, ut pellentesque nulla. Etiam pellentesque, magna ut 
laoreet facilisis, tellus metus consequat purus, quis vulputate lectus 
dolor sit amet massa. Suspendisse sollicitudin interdum pharetra. 
Aliquam erat volutpat. Sed sodales ullamcorper lobortis. Fusce tellus 
nibh, feugiat ac posuere a, sodales eleifend ligula. Ut ac dignissim felis, 
fermentum commodo velit. Maecenas tincidunt dapibus egestas. 
Curabitur malesuada semper nulla, non facilisis velit tristique ultrices. 

It is better not to justify the text, it modifies the kerning between words 
and characters, and affects readability.





Save other alignments 
For titles, for example. Lorem ipsum dolor sit amet, consectetur adipiscing elit. 



Line length

Lorem ipsum dolor sit amet, 
consectetur adipiscing elit. 
Nunc sit amet laoreet quam, 
ut pellentesque nulla. Etiam 
pellentesque, magna ut 
laoreet facilisis, tellus metus 
consequat purus, quis 
vulputate lectus dolor sit 
amet massa. Suspendisse 
sollicitudin interdum 
pharetra. Aliquam erat 
volutpat. Sed sodales 
ullamcorper lobortis. Fusce 
tellus nibh, feugiat ac 
posuere a, sodales eleifend 
ligula. Ut ac dignissim felis, 
fermentum commodo velit. 
Maecenas tincidunt dapibus 
egestas. Curabitur 
malesuada semper nulla, 
non facilisis velit tristique 
ultrices.

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc sit amet laoreet 
quam, ut pellentesque nulla. Etiam pellentesque, magna ut laoreet facilisis, 
tellus metus consequat purus, quis vulputate lectus dolor sit amet massa. 
Suspendisse sollicitudin interdum pharetra. Aliquam erat volutpat. Sed 
sodales ullamcorper lobortis. Fusce tellus nibh, feugiat ac posuere a, sodales 
eleifend ligula. Ut ac dignissim felis, fermentum commodo velit. Maecenas 
tincidunt dapibus egestas. Curabitur malesuada semper nulla, non facilisis 
velit tristique ultrices.

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nunc sit amet laoreet quam, ut pellentesque nulla. Etiam pellentesque, 
magna ut laoreet facilisis, tellus metus consequat purus, quis vulputate lectus dolor sit amet massa. Suspendisse sollicitudin 
interdum pharetra. Aliquam erat volutpat. Sed sodales ullamcorper lobortis. Fusce tellus nibh, feugiat ac posuere a, sodales 
eleifend ligula. Ut ac dignissim felis, fermentum commodo velit. Maecenas tincidunt dapibus egestas. Curabitur malesuada 
semper nulla, non facilisis velit tristique ultrices.

~28 spaces ~75 spaces (including blank)

Too long



Line spacing



Hierarchy



Style

Bold 

Use bold to emphasize 
Bold helps creating hierarchy 
Use, don’t abuse 

Italic 

Save italics for: 

• Quote text 

• Words in other languages 

• Not normative words 

ALL CAPS 

Save all caps for specific cases: 
YOU DON’T WANT TO 
SHOUT TO THE READER! 



Font size

•6-8 for footnotes 

•9-12 for text 

•Depends on the typeface, intended use, and intention



Storytelling with data



Step by step process
How to tell a data story

Never about the data! Story Arc

Fig. 1. Steroids Or Not, the Pursuit is On. New York Times.

Sized prominently and placed in the upper left corner of the page, the
image of Bonds grabs the eye and points the viewer towards the title,
establishing the topic for the rest of the graphic. A legend consisting of
photos and text introduce Hank Aaron and Babe Ruth, previous home
run leaders whose careers provide points of comparison for Bonds’
career. A line-chart of accumulated home runs shows the three hitters’
careers in alignment, with Bonds’ home runs accelerating at a time
when the other hitters slow down. A shaded annotation notes that the
acceleration coincides with the first reports of steroid use in Bonds’
14th season, accompanied by a second annotation just two years later
when Bond takes the lead over Ruth and Aaron. The shaded path then
flows to a similarly-colored inset to the right containing a comparison
of each player’s home run pace after age 34, emphasizing the suspi-
cious acceleration in Bonds’ hitting so late in his career.

The viewer may then move to other sections. On the right, the eye
is invited by a large image of a swinging Alex Rodriguez and a bold
caption noting “Others Taking Aim.” Here we see the other current
players who are chasing the career home run record. The bottom sec-
tion (“Differing Paths to the Top of the Charts”), devoid of color and
consisting of smaller plots, is given minimum visual priority but com-
pletes the story. Small multiples show the home runs per season for
top players on the career home run list, each captioned by a factoid.

The visualization resembles a poster one might see at a science fair,
with the space subdivided into smaller sections, each telling its own
sub-story with charts, pictures, and text. The three sections are linked
together graphically through the use of color, shape, and text. For ex-
ample, the largest section introduces the hitters according to their order
on the career home run list: Hank Aaron (black line), Babe Ruth (green
line), and Barry Bonds (red line). Subtly matching on content, the in-
set in this section maintains this same scheme, presenting the players
in the same order with their associated colors. This allows the viewer
to immediately discern the reference to the larger image. The sec-
tion below also begins in the same order (Aaron, Ruth, Bonds) before
proceeding to the other players. This order not only carries informa-
tional content (i.e., who has the most home runs) but also prevents the
viewer from having to reorient while switching between sections. Fi-
nally, the section to the right charts the performance of current players
over a shadow of the initial chart, a shape we immediately identify as
belonging to Aaron, Ruth, and Bonds.

While these elements provide seamless transitions between sec-
tions, they do not dictate the order in which the viewer explores the
visualization. Rather, a path is accomplished through the use of visual
highlighting (color, size, boldness) and connecting elements such as
arrows and shaded trails. When looking at the visualization, the viewer
begins with the largest image, in part because of its size, central posi-
tioning, and coloring, but also because it is capped with a large head-
line and a picture of Bonds himself telling the viewer where to look.

Fig. 2. Budget Forecasts, Compared With Reality. New York Times.

3.2 Budget Forecasts, Compared With Reality
When deteriorating economic conditions forced a downward revision
in the 2010 White House budget forecast, the New York Times pub-
lished this visualization [A53] to explore the accuracy of past budgets’
predictions. A large headline is followed by a brief prompt introduc-
ing the visualization. Below are two panels side by side. The left
panel contains another bold headline accompanied by a short para-
graph of text, while the right panel contains a line chart showing bud-
get surpluses and deficits between 1980-2020, with the estimates dis-
tinguished from actual data using annotations and coloring. Just above
these panels is a progress bar indicating the length of the visualization
and providing the user with a mechanism to navigate between slides.

As the user steps through the presentation, the visualization main-
tains a consistent visual platform, changing only the content within
each panel while leaving the general layout of the visual elements in-
tact. Each new slide alters the text in the left panel, while updating the
chart in the right panel with animated transitions. A narrative is com-
municated clearly through the interaction of the text in the left panel
with the annotations and graphic elements in the right panel, each en-
riching the narrative through multi-messaging, providing related but
different information [20]. In this way, the presentation guides the
viewer through historical budget forecasts, explaining patterns in the
data (80% of deficit forecasts have been too optimistic) and highlight-
ing key events (surpluses under Clinton were generated in part by
a stock market bubble). Users can discover additional statistics by
mousing-over the chart, revealing details-on-demand with the years
and estimates of past forecasts. Halfway through the presentation, a
timeline slider appears above the dates on the horizontal axis, with the
slider position updating along with the chart above. Text on the fifth
slide explicitly encourages the user to interact with this slider to iso-
late forecasts for a single year. The presentation ends with the current
budget forecasts for 2012, letting the user see how these predictions
change under different economic assumptions.

At its core, this visualization is a typical slide-show presentation
augmented by two important features. First, it allows the user to de-
termine the pace of the presentation by using the provided progress
bar. And second, it allows the user to interact with the presentation by
mousing-over areas of interest and by using the slider to explore dif-
ferent time windows. We call this structure an interactive slideshow
that uses single-frame interactivity, meaning that interaction manip-
ulates items within a single-frame without taking the user to new visual
scenes. These devices encourage the user to explore the data within the
structure of an overarching narrative. The narrative functions in two
ways, both communicating key observations from the data, as well
as cleverly providing a tacit tutorial of the available interactions by
animating each component along with the presentation. By the time
the presentation encourages the user to investigate budget forecasts for
specific years, it is already clear to the user how to do this.

This presentation style can be compared to a narrative pattern called
the martini glass structure [4], following a tight narrative path early
on (the stem of the glass) and then opening up later for free explo-
ration (the body of the glass). Different features of the visualization

Filter Make the right chart Design



• Simulation of the wind to calculate energy 
production in a real wind farm

• Comparison of simulation results (green) vs. on-site 
measurements (red) 

• Annual average of each individual windmill (N=132)

• Dataset has Power (kW), ID, array ID, and location

Original plots



• 3D Simulation of the wind velocity over complex terrain geometry

• Usually shown as 2D cuts at the centre of the blades

Additional Data

https://www.energy.gov/eere Barcelona Supercomputing Center



A basic checklist

Who is the audience?
How will it be used?

What is the goal? 

What is the challenge?

Project partners in energy company

Presentation of results/dissemination poster

Compare results vs. measurements  
Assess the accuracy of the model

Stress the differences between values and 
clarify what is represented on each axis

Original plot



https://flowingdata.com/charttype/difference-chart/

Difference Chart 
A.K.A. Bivariate Area Charts
Displays two lines and the area between them. 
Different colour for positive and negative difference
Mostly used for continuous data, usually time series 



First prototype: Fake difference chart with separated data points

• Hand made in Adobe Illustrator 
• Test different colour schemes, avoid “traffic light” colors
• Break the perceived continuity of the standard line chart



Second prototype: Real data in Tableau Public and export to Illustrator

• Choose your tool
• Re-adjust colours (dots darker than lines)
• Export SVG to design software
• Add annotations, create legend box, tweak 

axes. Any task not conditioned by the 
number of elements



Second prototype: Real data in Tableau Public
What is the challenge?
Stress the differences between values and 
clarify what is represented on each axis

A continuous axis does not work for turbine 
number: associated to continuous data





• Link both plots to get rid of X axis 
• Break continuity while still allowing to 

compare differences  
• Exploring the relation between physical 

location and power generation can give 
further insight



Original from Paraview (Sci-Viz software)

With color scale and orientation from Illustrator
Correct background brightness to make data clearer

Attenuate windmills excluded from the study



V1 V2



V4

V2

•Cut unnecessary space of the map
•make plot narrower for composition 
•remove numbers
•SWITCH group of windmills to match 
reading order in the map

•Legends inside the plots



V4 V7

• Rotate map to put boxes straight
• Put the red brackets where the X axis was
• Mark the first, highest, and lowest-value 

windmills in both charts to mark reading 
order



• Enclose and separate the plots for readability: 
it is not a single plot (difference chart bigger, 
it has more information) 

• Light color background to highlight the plots 

• Two fonts: titles (big and light) and legends 
(small and bold) 

• All data points against light, desaturated 
backgrounds for contrast 

• Unanticipated perk of this plot: Relation 
between turbulence and the accuracy of the 
results. Known effect by researchers but a 
good way to explain it to non-experts

Final image



• Unclear if the windmill order is 
understandable in both charts- User tests 
needed 

• Attenuated windmills excluded from the study 
can be confused with high speed values in 
the scale. New simulation needed  

• More technical details (dates of the 
measurements, simulation method, model 
name, etc) needed for a stand-alone poster

Caveats



There is always a story

Andy Coatgrave 2014



There is always a story
My results somehow correlate to measurements My model is not capturing turbulent wakes accurately Vs.



BSC Data Analytics and Visualization Group

Hyper-realistic
data visualisation



www.bsc.es/viz

High-quality images under film industry standards



Why?

Over Produced 
data visualisation



High-end renders 
of data visualisation

Why?
➡ Highest possible impact 
➡ Memorability



https://youtu.be/s6hDjPkhrPo https://youtu.be/72OP03QOpXw



What do we do?

Scientists General public

BSC Viz Team

Scientific Reports 6, Article number: 21220 (2016) La Vanguardia (Spanish newspaper) 17/02/2016



Photo realistic 
data visualisation

How?

To achieve it, we need  
artist level of control over 
camera, light, animation, 
textures, and render quality



How?

Film industry tools are amazing 

Film industry people too

Super nice 
data visualisation

https://youtu.be/VooETfsDErM



➡ Have scientists and artists work together 
➡ Convert data from scientific software/

format into animation industry standards

Beautiful AND accurate



➡ Data conversion Tools and plugins 
➡ Leverage standard formats: netcdf, vtk, ensi, geo 
➡ Convert into: 

‣ volumetric data: Maya cache, OpenVDB 
‣ point/vector data: Maya cache, Partio 
‣ surface data: STL, OBJ, FBX, Alembic

Hyper cool 
data visualisation



Typical pipeline

Load data in  
Sci-Viz software

Data forensics  
if necessary

Data  
Conversion

Fun in Maya,  
Blender, etc



Script

Data Casting

Data Analysis & 
Conversion Documentation Production Post production

Production pipeline



Example CFD 



BOLUND - Paraview



Bolund - Maya https://youtu.be/6qjG6tnjlXw



https://youtu.be/RIboJn8N130





Software

Data analysis 
/ generation 

DataViz Diseño

R 
Matlab 
SPSS 

etc

Adobe Illustrator 
Adobe Suite 

Inkscape 
Gimp 

Blender

Tableau 
Ncview 
VMD 

Paraview 
R 

Matlab 
D3.js





Readings

• Visual Strategies. Felice C. Frankel & Angela H. DePace, 2012
• Visual Explanations. Edward Tufte, 1997
• The Functional Art . Alberto Cairo, 2012
• The truthful art. Alberto Cairo, 2016
• Designing with the Mind in Mind. Jeff Johnson, 2010
• Visual Thinking for Design. Colin Ware, 2008
• Information Visualization. Colin Ware, 2013
• Visualization Analysis & Design. Tamara Munzner, 2014

Books Websites
Color
• http://www.visualisingdata.com
• Subtleties of color
• https://visual.ly/blog/rainbow-color-scales
• The right color palettes

Inspiration
• http://www.thefunctionalart.com/
• https://eagereyes.org/
• http://www.informationisbeautiful.net/
• http://coolinfographics.com/
• http://flowingdata.com/
• http://fivethirtyeight.com/
• http://truth-and-beauty.net/
• http://www.gapminder.org/videos/

Examples of bad visualisations
• http://viz.wtf/

Some articles
• https://kosara.net/publications.html
• http://ccom.unh.edu/vislab/colin_ware_pubs.html

http://www.visualisingdata.com
https://earthobservatory.nasa.gov/blogs/elegantfigures/2013/08/05/subtleties-of-color-part-1-of-6/
https://visual.ly/blog/rainbow-color-scales
https://www.invisionapp.com/blog/finding-the-right-color-palettes-for-data-visualizations/
http://www.thefunctionalart.com/
https://eagereyes.org/
http://www.informationisbeautiful.net/
http://coolinfographics.com/
http://flowingdata.com/
http://fivethirtyeight.com/
http://truth-and-beauty.net/
http://www.gapminder.org/videos/
http://viz.wtf/

