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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
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financial institutions

researchers

marketing agencies

organisations

governments

technical start-ups

food producers

mobile health apps

…

clients

general public

platform users

members

consumers

patients

students

management

…

complex insights

large amounts of data

technical information

journalists readers











Euclid’s Elements
around 300 BC



Christoph Scheiner
1626



Joseph Priestley
1765



William Playfair
1781

William Playfair
1786

The inventor of the bar, line and pie chart



John Snow
1854



Florence Nightingale
1858



Watson & Crick
1953





Group exercise

Each group receives a set of visuals to discuss.

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

What is a good visual?



Ben Shneiderman

Overview first,
zoom and filter,
then details-on-demand.

Nigel Holmes

Move away from complexity
and remove irrelevant detail

until only what is essential remains.

Hierarchy

Simplicity

What is a good visual?

Kat Downs Mulder

Aside from being clear and well-designed,
visuals must also forge
an emotional connection with readers.

Story
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The basic model of communication



Communication principles

2. Adapt to your _ _ _ _ _ _ _ _
1. Identify your message

3. Improve the _ _ _ _ _ _ - _ _ - _ _ _ _ _ ratio



A good visual shows the data,
a great visual tells a story.



data story



data story

what so what



list available data and illustrations

explore, refine, combine, complete

separate main and side issues

define key message(s)

look for outliers & surprises

limit yourself

Identify your message



Always With Honor



list the available data and illustrations

explore, refine, combine, complete

separate main and side issues

define key message(s)

look for outliers & surprises

limit yourself

Identify your message



Alain Aspect John F. Clauser Anton Zeilinger



full name
year of award
date of birth
place of birth
date of death
prize share
picture
--
gender



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

https://datasetsearch.research.google.com/
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https://baryon.be/nobelprize

https://baryon.be/nobelprize




Communication principles

2. Adapt to your _ _ _ _ _ _ _ _
1. Identify your message

3. Improve the _ _ _ _ _ _ - _ _ - _ _ _ _ _ ratio



my most challenging
presentation ever





Communication principles

2. Adapt to your audience
1. Identify your message

3. Improve the _ _ _ _ _ _ - _ _ - _ _ _ _ _ ratio



The basic model of communication



Who is my audience?

What do they want to know?

What do they need to do?

How much time do they have?

How far away are they?

How frequently will they look at this?



when you don’t adapt
to your audience…



Communication principles

2. Adapt to your audience
1. Identify your message

3. Improve the _ _ _ _ _ _ - _ _ - _ _ _ _ _ ratio



The basic model of communication







Communication principles

2. Adapt to your audience
1. Identify your message

3. Improve the signal-to-noise ratio



Maximize the
signal-to-noise ratio

your message everything that can
distract your audience
from your message





Jean-Luc Doumont, Optics & Photonics Focus 2010



Noise = physical noise

+ mental noise

elements which are on the visual
but are not helpful

thinking work required
from your audience







Feedback
Is my chart easy
to understand?





Quick tip
Direct labeling



Quick tip
Direct labeling



Quick tip
Direct labeling



Communication principles

2. Adapt to your audience
1. Identify your message

3. Improve the signal-to-noise ratio



Identify a key message about your research or domain.

Turn it into a short, memorable sentence.

Share your key message with your partner, discuss and improve.

What’s your story?
Exercise in pairs

Can you break it up into shorter, more elemental key messages?

Can you make it less vague, more specific?

Does it answer the ‘what’ question, or the ‘so what’ question?



Lunch break
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Graphical abstracts





information

images

minimal text

+

story

represented by

arranged in a
structure

to tell a

to educate/engage
an audience





Common pitfalls
Too much text



Common pitfalls
Too little text



Common pitfalls
No clear flow



Common pitfalls
Not adapted to the
medium (e.g., size)



Common pitfalls
Hierarchy – e.g., 
photographs can take up 
a lot of space, without 
much added value



Common pitfalls
No room to breathe, make sure
to leave some white space!
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Design principles
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Francesco Franchi



Francesco Franchi





Design principles
similarity

emphasis

(a)symmetry

alignment

flow

hierarchy

simplicity



Dieter Rams



Good design is innovative
is aesthetic
is unobtrusive
is honest
is long-lasting
is thorough down to the last detail
is environmentally friendly
makes a product useful
makes a product understandable
is as little design as possible





The Guardian



https://www.youtube.com/watch?v=HlcBh7kDrRk

https://www.youtube.com/watch?v=HlcBh7kDrRk


Write down what you don’t like 
about this visual

What would you change
to improve it?

Improving a visual
Group exercise





identify your story

sketch your concept

Workflow

check the requirements

design





identify your story

sketch your concept

Workflow

check the requirements

design











Make sure to add strong labels, annotations and captions to 
make the graphical abstract easy to read.

Revisit the key message(s) you wrote down during the previous exercise. 
If you prefer, you can use someone else’s article to start from.

Think of visual elements you can use: graphs, photographs, 
icons, shapes, arrows, colors,…

Use pen and paper to produce a sketch for a graphical abstract. 

We’ll share some ideas and resources 
in the upcoming sections of the course

We’ll talk more about these textual 
elements in the next session

Send your concept sketch to koen@baryon.be.

Homework: your own graphical abstract

mailto:koen@baryon.be


Scientific posters



create a
structured
layout

use design principles
to your advantage!





when in doubt,
start from

a grid





create a
consistent
theme



Make it readable:
few details, 
sufficiently large font size



remove the unnecessary
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Icons





thenounproject.com

https://thenounproject.com/


icons8.com

https://icons8.com/


iconfinder.com

https://iconfinder.com/




freepik.com

https://www.freepik.com/


reshot.com

https://www.reshot.com/


fiverr.com

https://www.fiverr.com/


flat style isometric style

3D/photorealistic style
handdrawn style

3D render



figshare.com

https://www.figshare.com/


smart.servier.com

https://smart.servier.com/


bitmap image vector image
svg, pdf, eps, ai,…jpg, png, bmp, tiff, gif, psd,…



bitmap image vector image
svg, pdf, eps, ai,…jpg, png, bmp, tiff, gif, psd,…

• built from pixels
• photographs
• illustrated made by hand
• illustrations with lots of 

textures, brush strokes,…

• tools: Photoshop, GIMP, 
Paint.NET,…

• built from shapes
• illustrations made digitally
• (large-scale) printing
• easier to edit, recolor,…

• tools: Illustrator, Inkscape,…
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Editing vector images



Adobe Illustrator

“industry standard”

steep learning curve

expensive subscription

very powerful

adobe.com/illustrator

https://www.adobe.com/products/illustrator.html


Affinity Designer

nearly as powerful
as Adobe Illustrator

still a steep learning curve

one-off payment
(currently € 49)

affinity.serif.com

https://affinity.serif.com/en-gb/designer/


Inkscape

free alternative
all the features you need
can be a bit finicky

inkscape.org/en/release

https://inkscape.org/en/release


Tool intro: Inkscape

inkscape.org

https://inkscape.org/


inkscape.org/release/

https://inkscape.org/release/


Canvas
Toolbox

Panels

Snapping
settings

Color
panel



Moving around

- Scroll wheel
= up and down

- Scroll wheel + shift
= left and right

- Scroll wheel + control
= zoom in / out

- Drag + spacebar
= pan around



Creating
rectangles

Circles

Polygons

Click + drag
Holding Ctrl
= square

Holding Shift
=> starting point 
= center



Using the little
dots, you can

change certain
shape properties

(e.g. rounded
corners)



With the selection
tool selected, you

can change the
size and position

of the shape



Click a second 
time on the shape
to change rotation

and skew



With the shape selected, 
click a color to set the FILL

Shift + click to set 
the STROKE



In the fill and stroke
panel, you can change 
the colors and style of 
stroke and fill

Transparency of the entire
shape (stroke + fill)

Transparency of 
the fill only



Exercise: shapes
Recreate the following visual as good as possible:



In the objects panel, 
you get an overview of 
all the shapes in your
picture



Select objects and
group them to keep 
them together
(Shift + G)

(Ungroup: 
Ctrl + Shift + G)



You can hide or lock
objects or groups using
these buttons



Move items up or down 
in the stack by
dragging them

Or by using the
lower/raise buttons



Nicely align objects
relative to the page or 
each other using the
Align and Distribute
panel



Create complex shapes
by combining simple
shapes in different 
ways:
- union
- difference
- intersection
- …



Exercise: advanced shape manipulation
Recreate the following icon as good as possible:



Draw your own paths
using the Bezier path
drawing tools:

- click for a corner 
point
(consists of only an
anchor)

- click and drag for a 
bending point
(consists of an
anchor with
handles)



Manipulate the anchors
and handles using the

Node tool



Add text using 
the text tool

Change settings 
in the ‘Text and 
Font’ panel or
the tool controls 
bar

Hit ‘Apply’ to 
update the text



Exercise: shapes, text and alignment
Recreate the following flowchart as good as possible



Edit an existing vector 
image (e.g. one you
downloaded from
Freepik) using
File > Import



Some troubles you might run into:

- Inkscape doesn’t support .eps files
- if you have an .eps file, use

these steps to get it into
Inkscape, or an online tool to
convert it into an .svg file

- Some downloads come in .ppt
format (e.g. from smart.servier)

- open the .ppt file and copy-
paste the image into Inkscape

- or save the .ppt file as a .pdf 
file and open it in Inkscape

https://inkscape.org/learn/faq/#how-open-eps-files-windows


Saving your file

Step 1: set the desired
canvas / document size



Saving your file

Step 1: set the desired
canvas / document size

Step 2: if you want to
save as a bitmap image, 
choose File > Export 
PNG image



Saving your file

Step 1: set the desired
canvas / document size

Step 2: if you want to
save as a bitmap image, 
choose File > Export 
PNG image

Step 3: if you want to
save as a vector image, 
choose File > Save



- Remove everything which is not the liver or gallbladder
- Reduce the liver transparancy to make it lighter
- Give the gallbladder a stroke to make it stand out more
- Save the image as gallbladder.png 

with a transparent background

Exercise: editing vector images
Find the following image on freepik.com
(search for ‘liver’):

https://freepik.com/


Exercise: 
complex layouts
Let’s recreate the following 
infographic as good as possible:
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https://baryon.be/visuals-resources
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