
Better data visualizations
Turning complex data into powerful visual stories

Koen Van den Eeckhout - Baryon



baryon.be/dataviz-resources

All the slides and all the links:

https://baryon.be/dataviz-resources


Introductions
2004 - 09
Engineering physics

2009 - 13
PhD in physics

2013 - 15
Post-doctoral researcher

2015 - 18
Consultant grants & incentives
Founded Baryon

2019 - now
Full-time information designer
at Baryon

koen@baryon.be

https://www.baryon.be/


The importance of data visualizationIntroduction

Designing charts

Signal-to-noise ratio

Chart types

Workflow and tools

Improving chartsCase studies

Data visualization
principles

Telling a story

Encoding

Components

Visualizing uncertainty



autodeskresearch.com/publications/samestats

https://autodeskresearch.com/publications/samestats
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DUAL CODING THEORY
a combination of

visual stimuli (pictures) and verbal stimuli (words)
stimulates the brain to make connections



SKETCHNOTING
combining simple illustrations
with small amounts of text
= a great way of note-taking



Why visual data communication?

INFORMATION
DENSITY
better at summarizing
large amounts of
information

DUAL
CODING
better at keeping
the reader
engaged

ATTRACTIVE
better at catching

the reader’s
attention

KNOWLEDGE
RETENTION

easier to memorize
the information









A good chart shows the data,
a great chart tells a story.
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https://baryon.be/nobelprize

https://baryon.be/nobelprize








What is a good data visualization?
Group exercise (20 minutes)

You will be divided into 4 break-out groups

Each group receives 8 data visuals to discuss

As a group, choose your most and least favorite data visual and explain why

baryon.be/breakout

https://www.baryon.be/breakout


What is a good data visualization?
Group discussion

Whimsical board

https://whimsical.com/6TbJKD8io2uRWwgDgvLBEA


Clear, correct, and attractive



“Excellence in statistical graphics
consists of complex ideas
communicated with
clarity, precision, and efficiency.”
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ATTRACTIVE

a great
data
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CLEAR

CORRECT

ATTRACTIVE

Good, but
boring

beautiful,
but wrong

complicated 
data art









Data visualization
principles



Signal-to-noise ratio







“Maximize the data-ink ratio”



Jean-Luc Doumont, Optics & Photonics Focus 2010







Feedback
Is my chart easy
to understand?





Encoding



The 7 visual
variables



Size



Value



Colour



Position



Orientation



Shape



http://www.stefanieposavec.com/airtransformed

http://www.stefanieposavec.com/airtransformed


Texture



Individual exercise

Using visual variables, think of as many ways as possible
to visualize the following two-number dataset:

75

Visual variable brainstorming

37 Visual variables 
size
value
shape
orientation
colour
position
texture



Santiago Ortiz 2012, from the post: http://blog.visual.ly/45-ways-to-communicate-two-quantities



Santiago Ortiz 2012, from the post: http://blog.visual.ly/45-ways-to-communicate-two-quantities



Designing charts



Graphic representation categories
distribution correlation

hierarchy evolution

comparison

spatial



Chart types



Common chart types
Bar charts: comparison using size





Pitfall
Bar chart not starting from zero



Alternative solution
Use a dot plot



Common chart types
Line charts: evolution using position and orientation



Pitfall
Line chart spaghetti

https://itsmecevi.github.io/dataviz/caveat/spaghetti.html

https://itsmecevi.github.io/dataviz/caveat/spaghetti.html


Alternative solution
Make one line stand out





Common chart types
Pie charts: distribution using size



Pitfall
It doesn’t add up



Alternative solution
Use a bar chart



Pitfall
Too many categories



Alternative solution
Group categories together



Pitfall
Difficult to compare



Alternative solution
Use a bar chart



Pitfall
3D pie charts



Alternative solution
Use a bar chart



Common chart types
Scatter plots: correlation and distribution using position



Hans Rosling, Factfulness





www.datavizcatalogue.com

http://www.datavizcatalogue.com/




http://chartmaker.visualisingdata.com

http://chartmaker.visualisingdata.com/


https://chart.guide/

https://chart.guide/


economist.com

Less common chart types
Waffle charts



Less common chart types
Strip charts



Less common chart types
Slopegraphs



Do I really need a chart?



Maybe a table is sufficient?

More info: fivethirtyeight.com

https://projects.fivethirtyeight.com/soccer-predictions/premier-league/






More info: The Ultimate Guide to Designing Data Tables

https://medium.com/design-with-figma/the-ultimate-guide-to-designing-data-tables-7db29713a85a


https://baryon.be/dataviz-resources

All the slides and all the links:

Break

https://baryon.be/dataviz-resources
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Workflow and tools



Workflow

create the chart
improve the design

clean up your data



https://datasetsearch.research.google.com/

https://datasetsearch.research.google.com/






Workflow

create the chart
improve the design

clean up your data



Available tools
Excel



Canva
canva.com

Infogram
infogram.com

Piktochart
piktochart.com

Available tools
Online

Visme
visme.co

https://www.canva.com/
https://infogram.com/
https://piktochart.com/
https://www.visme.co/


Canva
lots of templates, fonts, images,… - also in free version

very limited chart options

Infogram
better for charts, even real-time/interactive

no downloads in free version

Piktochart
pretty complete for starters, good chart options

limited number of visuals in free version

easy to use – drag and drop

Visme
not too expensive, similar options to Piktochart

limited number of visuals in free version



https://app.rawgraphs.io/

https://app.rawgraphs.io/


Available tools
Python, R, d3.js,…



Datawrapper
datawrapper.de

LocalFocus
localfocus.nl

Flourish
flourish.studio

https://baryon.be/files/MM/2020/W04/

Interactivity

https://baryon.be/data-visualization-tools-datawrapper/

https://baryon.be/files/MM/2020/W04/
https://baryon.be/data-visualization-tools-datawrapper/


Mona Chalabi



dear-data.com



National Geographic Magazine, 2010



Jan Schwochow





Workflow

create the chart
improve the design

clean up your data



Adobe Illustrator
“industry standard”
extremely powerful
steep learning curve

expensive subscription





Alternative: Affinity Designer
nearly as powerful as Adobe Illustrator

still a steep learning curve
one-off payment (approx. €55)



Alternative: Inkscape https://inkscape.org/release/inkscape-1.0.1/

https://inkscape.org/release/inkscape-1.0.1/


Alternative: Paint.NET or similar https://www.getpaint.net/

https://www.getpaint.net/




Alternative: PowerPoint or similar





1975 1980 1985 1990 1995 2000 2005 2010 2015

The rise and fall of

CD sales

CD

Vinyl

Streaming



Components





coolors.co

http://coolors.co/


trust,
stability

energy,
passion

friendly,
natural

happiness,
warmth

sensitive,
love

rich,
mystery

history,
intelligence

neutral,
calm



Accent colours



https://academy.datawrapper.de/article/140-what-to-consider-
when-choosing-colors-for-data-visualization

https://academy.datawrapper.de/article/140-what-to-consider-when-choosing-colors-for-data-visualization


use consistent colors



use logical colors



don’t use gradient colors for categories



rainbow gradients can confuse readers



thenounproject.com

https://thenounproject.com/




freepik.com

https://www.freepik.com/




perfect for body text

Serif
perfect for titles

Sans serif





dafont.com fonts.google.com

http://www.dafont.com/
http://www.dafont.com/
http://fonts.google.com/


Individual exercise (10 minutes)

Pick a tool or resource you like and try it out

If there’s a burning question or something you are struggling with,
drop it in the chat

Tool try-out
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Case studies



Improving charts















How would
you do it?





Objective versus subjective
data visuals



Which chart do you want?

A COMPLETELY
OBJECTIVE CHART

objective subjective



*(number of cash
withdrawals from ATMs)

Source: De Standaard,
22 December 2020

https://www.standaard.be/cnt/dmf20201221_98018740








Which chart do you want?

A COMPLETELY
OBJECTIVE CHART

AS NEUTRAL
AS POSSIBLE

objective subjective





Which chart do you want?

A COMPLETELY
OBJECTIVE CHART

AS NEUTRAL
AS POSSIBLE

A PERSUASIVE
CALL-TO-ACTION

objective subjective





Which chart do you want?

A COMPLETELY
OBJECTIVE CHART

AS NEUTRAL
AS POSSIBLE

A PERSUASIVE
CALL-TO-ACTION

AN INTERESTING
STORY

objective subjective



makeovermonday.co.uk

data story





Telling a story

look for interesting outliers
be selective

make careful color choices

use helpful annotations

provide context



Visualizing uncertainty



https://clauswilke.com/dataviz/visualizing-uncertainty.html

https://clauswilke.com/dataviz/visualizing-uncertainty.html


“dynamite” plot

http://biostat.mc.vanderbilt.edu/wiki/Main/DynamitePlots

http://biostat.mc.vanderbilt.edu/wiki/Main/DynamitePlots


https://clauswilke.com/dataviz/visualizing-uncertainty.html

https://clauswilke.com/dataviz/visualizing-uncertainty.html


https://clauswilke.com/dataviz/visualizing-uncertainty.html

https://clauswilke.com/dataviz/visualizing-uncertainty.html


https://flowingdata.com/2018/01/08/visualizing-the-uncertainty-in-data/

https://flowingdata.com/2018/01/08/visualizing-the-uncertainty-in-data/


https://flowingdata.com/2018/01/08/visualizing-the-uncertainty-in-data/

https://flowingdata.com/2018/01/08/visualizing-the-uncertainty-in-data/


Inspiration



Twitter

Full Dataviz World Leaders list at: twitter.com/Koen_VdE/lists

https://twitter.com/Koen_VdE/lists


Books
Information graphics
Taschen

Infographic designers’
sketchbooks

Steven Heller, Rick Landers

Data visualisation
Andy Kirk

The visual display of
quantitative information

Edward R. Tufte

Trees, maps and
theorems

Jean-Luc Doumont

Visual journalism
Gestalten

Visual thinking
Willemien Brand

Storytelling
with data

Cole Nussbaumer
Knaflic

Dear data
Stefanie Posavec,
Giorgia Lupi



Visualising Data

Flowing Data
Chartable

Blogs

Baryon blogNightingale

Visme blog

https://www.visualisingdata.com/
https://flowingdata.com/
https://blog.datawrapper.de/
https://baryon.be/blog/
https://medium.com/nightingale
https://visme.co/blog/category/mastering-infographics/


The beauty of data visualization
David McCandless

Journalism in the age of data
Geoff McGhee

datajournalism.stanford.eduhttps://youtu.be/5Zg-C8AAIGg

Videos

Datafest online 2020
23 different talks

https://www.youtube.com/playlist?list=PL
ad95_ux5CXnpkUTzXNhz1b8GCgbi_J9L

http://datajournalism.stanford.edu/
https://youtu.be/5Zg-C8AAIGg
https://www.youtube.com/playlist?list=PLad95_ux5CXnpkUTzXNhz1b8GCgbi_J9L


Podcasts

Data Stories

Explore Explain

Datasaurus Rex

Storytelling with data

https://open.spotify.com/show/0aIvhK1ANin1kSOKRhWG1M?si=tRpD_unkQtiK6hPAncFNWw
https://open.spotify.com/show/7khS5ikdwhW9kyE7GIcfdw?si=JDHMfgI3R4O2i-ZjesAtXA
https://open.spotify.com/show/3Sozu5IMGJEuIUVyVPCFmD?si=WexvNlj4R9inl6gP2Ba3tA
https://open.spotify.com/show/7kdwnSAfzxHt4Xg9K8gy5n?si=kTckGzppR-aaWJJ449BFXg


https://baryon.be/dataviz-resources

All the slides and all the links:

Q&A

Koen Van den Eeckhout – koen@baryon.be - @koen_vde

https://baryon.be/dataviz-resources
mailto:koen@baryon.be
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