Show, don’t tell

Creating visuals about your research

Koen Van den Eeckhout - Baryon
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https://baryon.be/visuals-resources

Why visual communication?

ATTRACTIVE

better at catching
the reader’s

attention

INFORMATION
DENSITY
better at summarizing

large amounts of
information

EASIERTO
UNDERSTAND

thanks to dual
coding and better
knowledge retention
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CLEAR

requires
communication
skills

misleading CORRECT
» @ visuals requires
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skills

BEAUTIFUL

requires
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complicated
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Communication principles
1. Identify your message
2. Adapt to your audience

3. Improve the signal-to-noise ratio
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similarity

symmetry

Design principles

emphasis

asymmetry

alignment

=

flow

hierarchy



bitmap image
ipg, 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,...

vector image
svg, pdf, eps, ai,...

* built from shapes

« illustrations made digitally
« (large-scale) printing

« easlierto edit, recolor,...

« tools: Illustrator, Inkscape,...
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Exercise: advanced shape manipulation

Recreate the following icon as good as possible:
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Manipulate the anchors
and handles using the
Node tool
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Exercise: shapes, text and alignment

Recreate the following flowchart as good as possible
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Some troubles you might run into:

- Inkscape doesn’t always 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
- orsave the .ppt file as a .pdf
file and open it in Inkscape


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

Step 1: set the desired
canvas / document size
under ‘Document Properties’
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Saving your file

Step 1: set the desired
canvas / document size
under ‘Document Properties’

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

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

WORLD

ORGAN DONATION DAY

13™ AUGUST

P - 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


https://freepik.com/

Exercise:
complex layouts

Let’s recreate the following This is the first part 02
. . . of the infographic,
infographic as good as possible: describing the BioSB

project. — G a I axy

PROJECT

This is the second
part of the
infographic,
describing the
Galaxy project.

This is the third part

of the infographic, 03
describing the VIB

Bioinformatics Core.

VIB
BIOINFORMATICS
CORE
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Homework: your own graphical abstract

Present your concept sketch to your group members.
Explain your choices concerning key message, layout, hierarchy and flow.

Explain what you like and don’t like about your visual, and describe
the challenges you encountered.

As a group, try to evaluate:

» Isthere aclear message?

» Isthere aclear starting point and flow?

« Isthere aclear hierarchy — separation between main and side

messages?




lunch break

Session 1

Introduction

Elements of powerful visuals

Visual communication
principles

Graphical abstracts/posters
Design principles

Icons and illustrations

Editing vector images

HOMEWORK
Create a
graphical
abstract

Session 2

Homework feedback

Colours and text

in your visuals

Editing bitmap images

Creating layouts

Graphs

Legal and ethical aspects

Recap and Q&A



Colours
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US per capita consumption of poultry and livestock
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Data: National Chicken Council

Americans are eating more chicken than ever before
U.S. per capita consumption of chicken has more than doubled since 1965.
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40 Pork
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0
1970 1980 1990 2000 2010 2020

Data: National Chicken Council




Without 20 years of plant breeding in the EU
22 million hectares of additional land would be needed

Additional global land use without plant breeding in the EU

\ | * Without 20 years of plant
’ = Wheat breeding scarce global resources
m Corn would additionally be exploited:

® Other cereals > N. Am.: 2.4 million ha

21.6 million m OSR — S. Am.: 1.8 million ha

hectares = Sunflower seeds - Asia: 2.9 million ha

m Other oilseeds - MENA: 3.6 million ha

® Raw sugar - SSA: 2.3 million ha

Potatoes —> Oceania: 2.7 million ha

- CIS: 5.3 million ha

— RoW: 0.5 million ha

Online event “How innovation in plant breeding boosts sustainable farming in the EU?”

8/20
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harmful pesticides are

banned or being phased out

in the European Union
only 37 p

in the United States .J

4
in China

background

color \

n
in Brazil

accent
color

thematic
color

harmful pesticides are banned
in all four major economic regions

Europe leads the way
in banning harmful pesticides

A #MakeoverMonday visualization

— by Koen Van den Eeckhout (@koen vde)
Source: Donley, M. The USA lags behind other

agricultural nations in banning harmful pesticides. Inspired by David McCandless’ Reasons for Being
Environ Health 18, 44 (2019) doi:10.1186/512940-019-0488-0 visualization: infarmationisbeautiful.net




Immigration in Flanders

Source: Agentschap Integratie & Inburgering

2018 Q1
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‘Because of the pandemic, the number of
immigrants dropped to an all-time low in

2020 and 2021/

Immigration in Flanders

Source: Agentschap Integratie & Inburgering
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‘In the final months of 2019, we saw an
unusually high number of immigrants.’

Immigration in Flanders

Source: Agentschap Integratie & Inburgering
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2019 Q1
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2020 Q1
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2021 Q1
Q2
Q3
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2022 Q1

0 3000 6 000 9000 12000

‘Each year, the number of immigrants is

lowest during spring.’




Clever color use

The digital divide

In most countries, men have better access to the internet than women

Pakistan L
/_ has the largest gender gap The indicator shows the
- 07 gap between female and
: male access to the internet.

s ‘@ e
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C d to oth host material S negative values indicate
Ompare 00 er common oSt materia S, L female access is greater.,
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and hence well suited for in vivo applications. In Nigeria, a country with o4 % Maleaccess.

nearly 200 million people,
| only 7,5% of households
I has internet access

0.3

o 0.2 In China, the world's largest
'52A country, women have better
access to the internet than men
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Finding a
color scheme
What do colours represent?




Jul 10, 2018 Thoughts & How To's
by Lisa Charlotte

«« An alternative to pink &
blue: Colors for gender data

JeongMee Yoon's “The Pink & Blue Project”

blog.datawrapper.de/gendercolor



https://blog.datawrapper.de/gendercolor/

2 Many newsrooms stay away from
pink & blue

Economist, 2018

B8ce.3% Morgenpost 2017
The Guardian 12.1%
I ITN18.2%
|I |IIIIIII'II | Guardian, 2018
-, ; —| Lo N %l
~ = = o T i Financial Times, 2018

teller, and office maching 1
repairers: man earn $§20.8 #93Mama
4 an hour, women $18.02

- . (S VAV L]
fen earn Women ‘ ‘ | For computer, autonmbed
more earn more | |

I

M Telegraph, 2018
e @ =

TR (I ! !

Information is beautiful,
2014

Washington Post, 2017
Here's the good news: While some still use it, pink & blue isn't the norm
anymore, at least not in big news organizations. When the gender pay gap Bloomberg, 2018

data came out in the UK this year, graphics reporters used a very diverse

color palette. | had assumed they would still use blue for men and just a BBC, 2017
rather warm color for women. But | was surprised: The Economist, Guardian,
Telegraph, Washington Post, and others used a cooler color for women than Wormar BBC, 2018

for men. Respect! You can't go further away from the norm. Here are some
examples (not exclusively from this year's gender pay gap data).

https://blog.datawrapper.de/gendercolor/



The Telegraph | Women Mean Business ENGLISH HERITAGE BLUE PLAQUES ESICIE]
Of the 884 English
Heritage blue plaques The fight for gender
parity in the UK is set
against a cultural
history of inequality.
English Heritage's

Blue Plaques are an
example of this; the
vast majority
commemorate men.
While many
deserving women are
undoubtedly missing
out, positions of more
obvious influence
have traditionally
belonged
overwhelmingly to
men.

Men | Women
757|127

5| 14%




Finding a

trust, happiness,
color scheme stability warmth
What do colours represent?
energy, sensitivity,
passion love
friendliness, wealth,
nature mystery
history, neutrality,
Intelligence calmness




. #2E4600
'. b & ; \ { 14 T 5 forest
w N
o 3
N Great Things 5 Al #486B0O0
%_%*4‘;' Come in Small Packages el "
¥ D fﬁ:"; mmmmmm fosp—
’ WARM HA2C523
: = #DF744A
W.r e T lime
Forget endiess browsing. greeting-cord. hunting and _m- g POt offue hanrs Grewtobl a the tot of gfteg

FEDeTHOCe MOSe $OTy

#7D4427

earth

FRESH
#FTEFBA

#2F496E

5€ea

#F4EADE

plaster

CLEAN .« #ED8C72
#DFDCE3 e ; coral

canva.com/learn/100-color-combinations



https://www.canva.com/learn/100-color-combinations/
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EF8354 EE4B6GA DF3B57 OF7173

Mandarin
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https://coolors.co/
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Het kleurenwiel (of de afbeelding op het
tabblad Thema extraheren) kan worden
gebruikt om een kleurenpalet te
genereren dat kan worden opgeslagen
nadat je je hebt aangemeld bij Creative
Cloud.

ervolgens kun je je opgeslagen
kleurtherna's gebruiken in Adobe-
praducten (Photoshop, Illustrator, Fresco
enz.), via het deelvenster met Adobe
Color-thema's of via CC Libraries



https://color.adobe.com/

Captions, titles and annotations



Trapping and detrappi etics

R
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hand, we cam ook at the behaviour of the luminescens invensity, both during and after
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under of the charge
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Figure 4.3: Aficrglow decay in the case of second order kinetics for several
different trap depths. The decay has 4 power-law 'I|k!h-||m
Om longer
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K and B/ = 1/2. The curves are normalized for essy comparison.

Figure 4 i lied,
asaming proeralonder inwti. The decay is ploied on & og-Jog.
scabe. For b= |, an exponential decay is chiaimed.

amore physical interpolation between she first and second order expressions. Far this
purpese, bet ms Inaroduce the and the
recombination probability:

which UT expression:

3
e s

= 0 and eqmati red Girat order case.
For equal probabiives of rerapping asd recombinasion, R = 1 and she second oeder
caseis

igur o and fix) = 1{R- R s x) for
various values of b and . In the case of &rst (b= 1, R = 0) and
secomd (b= 2, R = 1) order kinetica, the asrmes overlap.

i o we can
" 4 case)
ma!l}!] R - R ) (For the w:mmﬂn] This comparisan is mad
in Bgare 4.5. The value traps ju =0l x =1

where all izaps are completel im=NL
and second (b= 2, B = 1) order inetics ihe curves

I this regian, Gitting

or glow peak &0 a curve predicted by general order knetics

of the excitation ntensity

Figut Mhﬂlhlﬂﬂ*"hh‘iﬂ 00 Fu Dy s influenced by the eucite-
The sample was excited by 2 Xe arc lamp for | minute, with intensities
(n-n‘ﬂlnl“lm

“The decay profiles mnmnpmmw bk appruach 3 siaight lne (3 3 dostie-

41
e 7
Wewill and see how iranspon fo the traps occers through the dinduction hand. Hovwever, all the eqmations e st Amlﬂmmu)pdunmmdu possibility of runseling processes. umumnn
THAFFING AND DETRAFFING KINETICS 71 72 Crars § TRAMMNG AND kel 6 Cuarmme 4
derived below are equally valid in the case of hobe transport, and the transgort does mot ~ES .
necessarily have b0 huppen through e condiscrion band. ]
w h: based on the
prohabiliy for each of the processes 1o oceur and the occsgation of each Jevel, The de- .
tails of beyond , bt
inlt)
e carts 1 quasi e | cacen-
rawon in dhw excieed lovel 15 quasi stauonary), we can derve the General Ome Trap
{GOT) 3 pewssion for i emission intensisy: H = = o
E, (N —n) =
.,[_l%g _T}# 1) Rgure 4 o L0, FuDy for
1 minusel.
T this rgusion, iy, is B choss secrion for secombination, and o, that for fetrap- Far increasing eccieasian Innuiln. the light outpt increases peo-
plog. Bt " o portsonally.
of th of filked traps, N th onof Figare 4.2: ay ceder Kinetios for ~ =
ape IhﬂﬁIHMnMMLMJ-‘ inied decay the

avzilable for recombination (hole stases). As asual, 5 is the frequency factor, Fr is the
v depih, & is the Beleemand constant and T is she semperaisiv,
Since n in equation 4.1 depends on the me and semperaare, e GOT expeession
is & rather complex differential equation. At this poimt, it &5 common w0 intreduce
40 make solving manageable.

4.1.2 First and second order kinetics

As earfy a5 1945, Randall and Wilkins [2] made the assumption that the retrapping
peobatility is negligible. In other wonds, every escaper charge carsier will recombime,
an i, = 0. Thiss assumpaion is known as first order kinetics, and greasly simpliSes e
GOT expression to

1 =meev :'.!

an

W SHSU 3 CONSIAI: (ETIPEratUTe, WE GO predlct the shape of the aRerglow
decay, which

nr,.—;,npi_mpg_%|.| [TE")

T practice. a simple exponential decay is rarely ohserved in actsal persistent ussi-
nescess materiaks. In fact, 3 power-law 1ike behaviour is much mose comman [3). This
meat th  ienple one e one et el withont Ferup i s ot e

Calick and Gibson [4] of and re-
mwuunnunew-lnmhmr In mhgnmm they 2ssumed g = D, Now, the
GOT expression becomes

(44
“The e tht the iy i more propetionsl 10 the squate o the densityof lled
Poow,

p depen P decay
speed ia determined by the irap depib. In this figure, 5 < 1017 51
and T= 293 K. The,

the afverglow decay s no longer expossial, but Bas & pewer-Liw like bchavioar:

100 1a[t+ fhsero(-EE )| : s

This mieans that, when ploteed in e afserglow decay
will approach a siraight Line with a slope of - 2. The second mﬂamd!ms:mvm
im figure 4.5 for various rap depths. Upon comparisan with the exponeniial firs «\iﬂ
decay [Ggure 4.2, we can
gradually.

41.3 General order kinetics

T is chear fram che L
mauwmumnmngmﬂwnumw oaummuumnym

[#] ana [F] qus Tand 44:

L Er
tms g exp 1?| iLa)
where b is the arder of kinetics,

This expressica, known as general order kinesics, leads 10 4 smoodh sransivian
besween the decay shapes of firsa (b = 1} and second (k= 2) order kinetics (and beyond)
This Is 4.4 for various 3

I should
imterpalation brtwern the cass of first and second arder Bineiics, and thar a ormain
arder b has no direct phiysical meaning.

orma st suemamen 1)

o, i 1 mimste]. A higher excitation i i

hes,

‘becomes faster.
expecied, the ol ligh i L i ikation ineensity, because
more taps ane Howserer, a secand At

mmunnnnulmﬁlh: llmldd!lllﬂ‘lnldmn also  increases. lnuhn
womnds, the decay of the
Ta imvestigate this mare accurately, the z-nimu of the Ildu outpul versus the
phce

detined 1 the téme between the end of the exciation and the moment the imtensiry
drops below 632 mod/m®, in figuse 4.4

From figure 4.7, we can see that the light outpus is proportional 1o the excitation
Entensizy. In other woeds, the Bumber of Rlled traps Incresses linearly whh Increasing
excitation intensity. However, Iln uerﬂwdnnhm does not follow thas trend. At

wround §40 s, k reschus e u- e (Eigure .8)
g shape of the decay & i inia it
Insensities. ps are being
illed at higher excilation intensities, or that the larger number of Alled traps lesds 02
Easser deirapping.

The first explanation assames ihat multiple trap levels, or even a continuous dis-
eribution of erap levels exist in the maserial. At low insensity, only she deeper levels
mldh!ﬂlhd.vlndlemhmllk!ln-!rdm!dm afverglow. However, mdllv!!r
2 we will s that
are Elled, even i ihe p Of course, it is

positile chs § " i = A v e

Figuen 45 i msrll,ﬂ‘ foe vari ion

(iom inensiien, s atmation vahse nm:ﬁml

#han increasing he excitation inbensiy.

T comclude 1his section, it i interesting o remark shat even for very low excitation
intensities, charge carriers can be trapped. In Sgure 4.9, the emission inensiey s shown
for a (previowsly thermally empiied) CaAl, (0, Fu.hd sample subjected s a very low
excieation mensity. Even hough no emission from ihe sample bs observed during the
excitation phase, Illmnolu—mmnm h“nluﬂwwlk indicating Ilul # least
Alliad by sbtdar .
1 indicates.s n
CaAL 0, Fu N, which will b confirmed i section 8,21,




What is a good caption?



Make your visuals as ‘self-contained’ as possible.



Captions

Well-crafted captions can make a visual ‘self-contained’.

_ 440 nm
normalized 1001
intensity
801
601
50 nm
401
204
0 r r r r r T T .
380 430 480 530 580

emission wavelength (nm)

Figure 5.11: The emission spectrum of CaAl,O,:Eu,Nd consists of a single,
unusually broad Eu2*-based peak in the blue region of the visible
s SPectrum, around a relatively low wavelength of 440 nm.
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Pradicted odds of moderste diabetic retinopatty

Hours of sleep
Fig. 1. Multivariable-adjusted odds

of moderate diabetic retinopathy
according to sleep duration.

what

Fig. 1. A total sleep duration of 6-8 h per
day was associated with the lowest risk of
moderate diabetic retinopathy.

so what
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ANGPTL4 plasma levels measured in fasted Plasma ANGPTL4 levels were reduced in p.G313fs carriers.

serum from heterozygous p.E40K and

. _ ANGPTL4 plasma levels were measured in fasted serum
p.G313fs variant carriers

from 86 heterozygous p.E40K, 42 heterozygous p.G313fs
variant carriers, and 55 controls matched for age, sex, and
body mass index.|Statistics performed by unpaired t-test
with Welch's correction, comparing each variant carriers
group to controls, ****p < 0.0001



EXxercise

Write a strong caption for this visual

' | ' | ‘ - B marathon finishing times



Annotations

Well-crafted titles, captions and annotations can make a visual ‘self-contained’.

Annual forest loss in the Brazilian Amazon Annual forest loss A shrinking rainforest
N fie g Bra] llmAnazon Between 2001 and 2013 the biggest cause
4millionha 4milionha of forest loss in the Brazilian Amazon

were pastures, not crops.

2001 2005 2009 2013 2001 2005 2009 2013
An estimated 9.4% of Brazilian Sources: Cur World in Datz, Tyukaving etal, (2017), Types and rates
Amazon forest loss between of forest disturbance in Brazilien Legal Amazon, 2000-2013. Science
2001 and 2013 was due to

commercial crops, such as soy.



Font size

Adapt to the situation — a presentation is different from an article, a poster or a social media post!
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TL intensity 100 -
(arb. units)
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20
300 350 400 450 500 B
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Figure 5.19: TL intensity of CaAl,O,:Eu,Nd for various excitat
temperatures TO, as indicated. Samples were excited at TO by !
nm light for 60 s. For increasing excitation temperatures, the
intensity decreases due to a lower fraction of filled traps, and
peak location shifts to higher temperatures.

Changing the excitation temperature
reveals higher order behaviour

TL
intensity

for higher excitation

_ _ temperature:

increasing

excitation « decrease in TL intensity
temperature due to lower fraction of filled traps

30°C-190°C

« shift of peak location
to higher temperatures

300
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400 450 500 550

temperature (K)




TLintensity 100 - " e Changing the excitation temperature

(arb. units) reveals higher order behaviour
80 - 470K
TL
60 - intensity . o
for higher excitation
. . temperature:
40 - increasing X X .
excitation K + decrease in TL intensity
; .\ temperature due to lower fraction of filled traps
20 - L\ 463K 30°C-190°C * shift of peak location
B T to higher temperatures
300 350 400 450 500 550
temperature (K)
Figure 5.19: TL intensity of CaAl,0,Eu,Nd for various excitation N
temperatures T0, as indicated. Samples were excited at TO by 365 =

nm light for 60 s. For increasing excitation temperatures, the TL 300 350 460 4‘50 560 550
intensity decreases due to a lower fraction of filled traps, and the

peak location shifts to higher temperatures. temperature (K)

For articles For presentations and posters

focus on clarity and completeness focus on clarity and readability

« smaller font sizes » larger font sizes

« sufficient labels « fewer (axis, data, tick) labels

« strong, ‘so what’ caption « claryfing annotations, used sparingly

» strong, ‘so what’ title
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Typography guidelines

..LQ dress for the occasion
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Sans serif

perfect for titles

TrueDepth Camera

Front facing.
Forward thinking.
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Dominik Jager
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Noto Serif Hong Kong Variable
Google

It's going to be - wait
for it - legendary!

Open Sans Variable

Steve Matteson
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Robert Leuschke
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https://fonts.google.com/

Typography guidelines

'.‘Q dress for the occasion

PZ] play with contrast <« fontpair.co


http://www.fontpair.co/

Typography guidelines
'.‘Q dress for the occasion

PZ] play with contrast

>¥ build a hierarchy



Roboto Thin
Roboto Light
Roboto Regular
Roboto Medium
Roboto Bold
Roboto Black
Roboto Thin ltalic
Roboto Light Italic
Roboto Italic
Roboto Medium Italic
Roboto Bold Italic
Roboto Black Italic



Visual hierarchy

Nobel Prize winners are getting older

Before 1960, the average age of Nobel Prize in Physics laureates was 48 years.
Since 1960 this increased to 61 years, and the upward trend continues.

The oldest winner
Arthur Ash was the oldest —\

190 prste e 360l (g Title Merriweather Black, 36pt, #000000
Subtitle Assistant Regular, 24pt, #000000
80
Annotation title Assistant Bold, 21pt, #191919
o o ! Annotation text Assistant Regular, 21pt, #191919
40 ® Source text Assistant Light, 21pt, #515151
20 \ghff;rstwom;n — Axis title Roboto Bold, 21pt, #515151
in Physics - Marie Curie was the first in 1903. AXiS tiCkS RObOtO RegUlar, 21pt, #757575
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Chart: Koen Van den Eeckhout « Source: nobelprize.org ® male @ female Legend labels RObOtO regu I.a.r, 21pt, #515151




Session 1 Session 2

Introduction
Homework feedback

Elements of powerful visuals

Colours and text
in your visuals

Visual communication
principles

Editing bitmap images
HOMEWORK
_ graphical
Graphical abstracts/posters abstract
Creating layouts
Design principles
Icons and illustrations
Graphs
Editing vector images Legal and ethical aspects

Recap and Q&A



Photographs



unsplash.com

pixabay.com

picography.co

burst.shopify.com -

-
®



https://unsplash.com/
https://pixabay.com/
https://picography.co/
https://burst.shopify.com/




Composition




Composition
Rule of thirds:
place the most
Important items

not in the center,
but on a third




A cropped version where the A cropped version where the
scientist gets more of the attention flask gets more of the attention



Composition
Create lines or paths
to follow with your eyes




Composition
Use (a)symmetry and
balance to your
advantage




Editing bitmap images



bitmap image
ipg, 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,...

vector image
svg, pdf, eps, ai,...

* built from shapes

« illustrations made digitally
« (large-scale) printing

« easlierto edit, recolor,...

« tools: Illustrator, Inkscape,...



Adobe Photoshop

“industry standard”
very powerful
steep learning curve

expensive subscription

adobe.com/photoshop

e T B ot Do

o

WOTR Ay B P 4


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

Affinity Photo

nearly as powerful
as Adobe Photoshop
still a steep learning curve

one-off payment
(currently € 49)

affinity.serif.com
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GIMP

free alternative
steep learning curve

dated, complex interface

gimp.org
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https://www.gimp.org/

Paint.NET

free alternative
“Paint on steroids”

Image editing with layers

getpaint.net

en Effecten

-200 0 200 600

400

In (TL intensity) 16
(arb. units)



https://getpaint.net/
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Back to contents

Resolution

All photographic images must be
supplied at a minimum of 300 dpi at 72 dpi 300 dpi
the maximum size they can be used. s T '
The maximum we can output in
online proofs is 450 dpi.

Artificially increasing an image’s
resolution in an artwork program
will not improve its quality.

The example shows the difference

between a low-resolution image and the (

same image at 300 dpi (the differences Lower resolution means details
are more apparent the further you

zoom in).

Nature: Final guide to
authors
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E’ Save As
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JPEG:
- doesn’t support transparency
- smaller file size

PNG:

- supports transparency
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- lossless

TIFF:
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properties and compression

- not always well supported

PDN:
- if you want to continue
working on it later



Exercise: resize, crop and rotate

Find the following image on Unsplash (look for ‘Pisa’):

Turn it into:

- asquare JPEG image
- 800 px wide

- with a straight tower




Adjustments >
Brightness / Contrast

Brightness =
make everything
darker or brighter
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Quick tip to give
your pictures
more ‘punch’:
increase contrast
and brightness
by roughly

the same amount

On the other hand,
lowering the contrast
of a dark image can
reveal a bit more detail




Saturation:
reduce or increase
color in your image

Careful:

Using saturation

to make your images
more colorful often
leads to a result that
feels unrealistic
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Download the following image at baryon.be/files/workshop/visual-01.jpg

Tasks:
- rotate this image 45 degrees
- crop an image of 600x600 pixels out of the original

- adjust brightness and contrast
to your own opinion

- resize the image for a 300 PPI resolution
and a 4 cm image width

- export as a PNG file



https://baryon.be/files/workshop/visual-01.jpg
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Further useful tools: Working with layers
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you already have it, and know it
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Freemium drag-and-drop tools

Canwa

Canva
canva.com

lots of templates,
fonts, images,... -
also in free version

limited chart options

paid version:
€ 110/year

Y iogan

Infogram
iInfogram.com

better for charts, even
real-time/interactive

no downloads in
free version

paid version:
$ 228/year

G

Piktochart
piktochart.com

pretty complete
for starters, good
chart options

limited number
of visuals and
downloads in
free version

paid version:
€ 168/year

educational
license: € 40/year

ﬁec
visime

Visme
visme.co

pretty complete
for starters, good
chart options

no downloads in
free version

paid version:
$ 147/year


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

Exercise: creating a poster

Use Powerpoint, Inkscape or Paint.NET to Canvas size: 40 x 20 cm Color: #1e152a, 30%

mimic this poster as closely as possible / transparent

Common symptoms

Abdominal pain on

Photo B8 the right hand side
from of the abdomen
Pixabay e hepatic * High temperature

— duct ,
ower thd \ * Rapid heartbeat |
<aturation! gallbladder * Yellowing of the skin
e ltchy skin
* Diarrhoea
— bile * Loss of appetite
duct

Open Sans
Extrabold

Nunito
light

Save as a
pdf!



Exercise: your own graphical abstract

Revisit the sketched concept you prepared for this class, and
the key message you wrote down during the exercise last week.

Also think of additional visual material you could create
using bitmap or vector image editing tools!

Turn your sketch into a digital version using some of the
tools we discussed. _\\:‘,&_

If relevant, find and use an appropriate color scheme.

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



Guidelines for graphs

define your goal



What do we want to show?

comparison
part-to-whole comparison
distribution

spatial distribution
correlation

evolution

hierarchy

comparison



What do we want to show?

comparison

part-to-whole comparison
distribution

spatial distribution

correlation

evolution part-to-whole
hierarchy comparison



What do we want to show?

comparison

part-to-whole comparison
distribution

spatial distribution
correlation A o
evolution

distribution
hierarchy



What do we want to show?

comparison

part-to-whole comparison

distribution ’
spatial distribution

correlation

evolution spatial

hierarchy distribution



What do we want to show?

comparison

part-to-whole comparison A
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correlation
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What do we want to show?

comparison

part-to-whole comparison
distribution

spatial distribution
correlation

evolution an

: evolution
hierarchy



What do we want to show?

comparison
part-to-whole comparison

distribution
spatial distribution

correlation

evolution
hierarchy

hierarchy



Let yor data speak
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https://chart.guide/

Common chart types
Bar charts: comparison

Apple
United States

Saudi Aramco
Saudi Arabia

Microsoft
United States

Alphabet
United States

Amazon
United States

Tesla
United States

Berkshire Hathaway
United States

UnitedHealth
United States

Johnson & Johnson
United States

Meta Platforms
United States

Largest companies by market cap
June 2022 - Source: companiesmarketcap.com

$2379bn
$2224 bn
$ 2001 bn
$1576 bn

$1175bn

$ 780 bn

$ 620 bn

B

$ 469 bn

B ;<520



Where did you learn your skills? Where did you learn your skills?

Onthejob = 91.8%

Self study  64.9%

Professional training ~ 55.0%
. Higher education = 35.1%

Other 2.3%
91.8% 64.9% 55.0% 35.1% 2.3%

On the job
Self study
Other

Professional training
Higher education



Pitfall

Bar charts not starting from zero

Employment rate
2021 Q3, citizens aged 20 to 64

Netherlands
Germany
Luxembourg
France

Belgium

Source: Statbel

82.8%
80.6%
74.8%
73.6%
71.4%

65% /0% 75% 80%

EU-27 average
74.0%

85%

Employment rate
2021 Q3, citizens aged 20 to 64

Netherlands
Germany
Luxembourg
France

Belgium

Source; Statbel

82.8%
80.6%
74.8%
73.6%
71.4%

0% 20% 40% 60% 80%

EU-27 average
74.0%

100%



Alternative solution

Use a dot plot

Employment rate
2021 Q3, citizens aged 20 to 64

65%
Netherlands 82.8%
Germany 80.6%
Luxembourg  74.8%
France 73.6%

Belgium 71.4%

Source: Statbel

70% 75%

"
®

EU-27 average
74.0%

80%

85%




Pitfall

Equidistant labels for non-equidistant data

Number of passengers at Brussels Airport Number of passengers at Brussels Airport
Source: Statistiek Vlaanderen Source: Statistiek Vlaanderen

30 million 30 million

25 million 25 million
20 million 20 million
15 million 15 million
10 million 10 million
5 million 5 million
0 0

2000 2005 2010 2015 2016 2017 2018 2019 2020 2021 2000 2005 2010 2015 2020




Pitfall

Equidistant labels for non-equidistant data

30

25

20

% of BNP
[any
v

10

v

Economic impact of aging population

2019

2025

2040

2070

M Other social expenses
H Child benefits

H Unemployment

W Work incapacity

H Healthcare

= Pensions



Pitfall

Equidistant labels for non-equidistant data

Economic impact of aging population
30

25| I I I

N
o

B Other social expenses
B Child benefits

B Unemployment

% of BNP
[N
(2]

B Work incapacity

Healthcare
10
Pensions
5
0

2019 2025 2040 2070



Alternative solution
Use a line or area chart

Economic impact of
aging population in Belgium

SCvV reference scenario, July 2020

in % of bnp
0% 29,8% 29,1%
27,6% 5 ~ TOTAL
20,8% !
25% '
20%

10,0% 1.5 Healthcare

10%

kX34 Pensions
X4 10,6% 595

0%
2019 2025 2040 2070



Common chart types
Line charts: evolution

WORLDWIDE SMARTPHONE 0S MARKET SHARE bron: Gartner

90% market share

80%

symbian .,
(Nokia)
63.5% @

50%
40%
30%
20%

10%

[ T T T T T T T T I 1
2007 2008 2009 2010 20M 2012 2013 2014 2015 2016



Pitfall
Line chart spaghetti

A spaghetti chart of baby names popularity

~ 100000 .
— Amanda
\ — Ashley
75000 — Betty
—— Deborah
— Dorothy
50000 — Emma
— Helen
— Ida
25000 — Jessica
—— Linda
Mary
Patricia
0

1880 1920 1960 2000

year

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



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

Alternative solution
Make one line stand out

A spaghetti chart of baby names popularity

Amanda Ashley Betty
= 100000

75000
50000

25000

| Y\l

1880 1920 1960 2000 1880 1920 1960 2000 1880 1920 1960 2000

Dorothy Emma Helen
100000

75000
50000

25000

%

1880 1920 1960 2000 1880 1920 1960 2000 1880 1920 1960 2000

Jessica Linda Mary
100 000

75000
50 000

25000

0 —— 4 S -
1880 1920 1960 2000 1880 1920 1960 2000 1880 1920 1960 2000

Deborah

1880 1920 1960 2000

Ida

S-S
1880 1920 1960 2000

Patricia

1880 1920 1960 2000

year



Coronavirus deaths in Italy and Spain are increasing much more rapidly
than they did in China

Cumulative number of deaths, by number of days since 10th death

éﬁ
& _
3,000 a8 Chinahad 2663 000
2,000 - Italy deaths at 35days 2,000
1,000 1,000
500 500
200 200
100 100
@5 Korea
50 50
20 20
19 5 10 15 20 25 30 35 10

MNumber of days since 10th death ———

FT graphic: John Burn-Murdoch / @jburnmurdoch

Source: FT analysis of Johns Hopkins University, CSSE. Data updated March 15, 17:00 GMT
8 FT

Financial Times,
March 15, 2020



Coronavirus deaths in Italy, Spain, the UK and US are increasing more
rapidly than they did in China

Cumulative number of deaths, by number of days since 10th death

Nationwide lockdowns: ¥ .EVERY -EVERY,
10,000 DEATHS DOUBLE - a5 A 10,000
EVERY DA\‘:,’
5,000 5,000

]

Italy locked down
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1,000  spain & France locked 1,000
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500 200 deaths , , Netheriands e NJEES- 500
200 , o2 ~ _BSwitzerland T 200
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i(;z!gif(i?i:s 3 2B / =" tracing helped authorities 100
after around weden T get the outbreak
30 deaths e ® apan under control 50
Canada L
20« . 20
. 10 15 20 25 30 35 9
Belgium’s lockdown Number of days since 10th death ——»

FT graphic: John Burn-Murdoch / @jburnmurdoch
Source: FT analysis of Johns Hopkins University, CSSE; Worldometers; FT research. Data updated March 26, 19:00 GMT
©FT

Financial Times,
March 26, 2020



Daily death tolls are still accelerating in most countries

Daily deaths with coronavirus (7-day rolling average), by number of days since 3 daily deaths first recorded
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Pitfall

Line charts not starting from zero

Low number of job seekers
Unemployed job seekers in Flanders
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Common chart types
Pie charts: part-to-whole comparison

Type of employment

No answer

1.2%
Freelancer |

15.8%

Employee
46.8%

External
consultant

36.3%



Pitfall
It doesn’t add up

Where did you learn your skills?

Higher Other
education 2.3%
35.1%

On the job
91.8%

Professional
training
55.0%

Self study
64.9%



Alternative solution

Use a bar chart

On the job

Self study
Professional training
Higher education

Other

91.8%

64.9%

55.0%

35.1%

2.3%

Where did you learn your skills?




Pitfall

Too many categories

Flyer 3.7%
Existing Client
Commercial / 11.2%
4.7% .
Radio 5.6%
Inbound Call
Article 4.7% ~ 5.6%

~ Tradeshow
7.5%

» Web Site 5.6%
Search 4.7% - 3
Walk-In 0.9% P Cold Call 1.9%
I
Partner 4.7 Referral 6.5%
Reference 3.7% -

Conference ~ Previous Client

4. 7% B.5%
Associate 5.6%

Magazine 3.7% —

Gold T 5 6% © Silver Team
o eam Sy



Alternative solution
Group categories together

Nearly 6 out of 10 nights are
spent by Belgian tourists

UK
5%
France 0
o Belgium

56%

Germany

Netherlands



Pitfall

Difficult to compare

Fully Fully
agile waterfall




Alternative solution
Use a bar chart

Fully Fully Fully
agile waterfall waterfall 1.8%
12.3%
17.0%
23.4%
27.5%
14.0%
\j
Fully

agile 4.1%




Pitfall
3D pie charts
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Alternative solution

Use a bar chart

@ FIEW THIMENG
MY LINGAI NEW BOSSENLITES
Rapid
22,162

SX4
10,069

Scala
3172

Vento
25,822

Verna
56,486

City
Sunny 32,404
29,545

JAN-DEC 2012 Cumulative Sales Figures
Source: SIAM Data

Thy ran PR SRR
LrE=r2rJs-o
It sets you thinking

The chartbuster rules.

The Verna stays the undisputed No. 1 in its segment.
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Common chart types
Scatter plots: correlation or distribution

peak area ratio
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CHILDREN DYING
Percent dying before their fifth birthday

1800 1900 2000
Source: Gapminder[6] based on UN-IGME & HMD

HUNGER

Share of people undernourished

28%
1970

1%
2015
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Guidelines for graphs

define your goal

don’t settle for the default chart



View by List
X0
OXOX
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Pie Chart Paoint & Figure Populstion Pyramid
Chart

Arc Disgram Area Graph Bar Chart Boex & Whishker Plot Brairstomn Bubble Chart Cipen-high-low-close Parsllel Ssts Pictogram Chart
Chart

Sankey Diagram

Scatterplot

Radisl Bar Chart Radisl Colurmn
Chart

Radar Chart

Choropleth Map Proportional Area
Chart

L

Candlestick Chart Chord Disgram

Calendar

Bullet Graph

Bubble Map
Stemn & Leaf Plot Stream Graph

Stacked Bar Graph

Spiral Plot Stacked Area Graph
Treemap

Tree Disgram

2]

Dot Map

Donut Chart

Density Plot

Circle Packing Connection Map

Timetable

Taily Chart Timeline

Sunburst Disgram

Fagi Chart

Flow Map Histogram |lustretion Disgram

Emor Bars Flow Chart
i 0
)
: AT
Metwork Disgram Mightingale Rose MNon-ribbon Chord ‘Wenn Disgram ‘iolin Plot Word Cloud
Chart Disgranm
www.datavizcatalogue.com

Multi-set Bar Chart

Marimekko Chart

Line Graph


http://www.datavizcatalogue.com/

Treemap

Description

Treemaps are an alternative way of visualising the
hierarchical structure of a Tree Diagram while also
displaying quantities for each category via area size. Each
category is assigned a rectangle area with their
subcategory rectangles nested inside of it.

When a quantity is assigned to a category, its area size is
displayed in proportion to that quantity and to the other
quantities within the same parent category in a part-to-
whole relationship. Also, the area size of the parent
categary is the total of its subcategories. If no quantity is
assigned to a subcategory, then it's area is divided equally
amongst the other subcategories within its parent category.

The way rectangles are divided and ordered into sub-
rectangles is dependent on the tiling algorithm used. Many
tiling algorithms have been developed, but the "squarified
algorithm" which keeps each rectangle as square as
possible is the one « ly used.

Ben Shneiderman originally developed Treemaps as a way
of visualising a vast file directory on a computer, without
taking up too much space on the screen. This makes
Treemaps a more compact and space-efficient option for
displaying hierarchies, that gives a quick overview of the
structure. Treemaps are also great at comparing the
proportions between categories via their area size.

The downside to a Treemap is that it doesn't show the
hierarchal levels as clearly as other charts that visualise
hierarchal data (such as a Tree Diagram or Sunburst
Diagram).

Pet Shop

Anatomy

Functions

Similar Chorts

Q 73
) @

Circle Packing Marimekko Chart  Sunburst Diagram

Examples

Region-wise Literacy Rates in 2015, World Population -
EusionCharts

Top 10 Chinese Exports to the World - AnyChart

Treemap - Datamatic

Tools to Generate Visualisation

AnyChart (code)
amCharts (code)
D3 (code)
Datamatic

Google Charts (code) or Google Docs
Infogram

jChartFX (JavaScript plugin)
JSCharting_(JS Library)
RAWGraphs

Slemma

Vega (code)

Vizzlo

ZingChart (code)

Need to access this page offline?
Download the eBook from here.

o ) Merchandise & other related dataviz
o

8¢ products can be found at the store
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http://chartmaker.visualisingdata.com/

Less common chart types
Waffle charts

I Subdued

Of 120 surveyed Syrian teenagers:

R R R R R
+4 444444+ +4 4444+ 4++
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44444444+ 4444444 RO
L4444 4444+ L4444+ L4444 4444
+4+4+ 444444 +44++ 4444 2000000000 +H+4+ 444444
% 74 8% 61%
8 0 0 0 (o] 1 0
don't go out do no activities engage in would like to do
after dark other than school political discussion activities but
and social movements, are prevented by
including online* safety concerns

Source: Mercy Corps *Economist estimate based on the report

Economist.com
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Less common chart types
The market demand for category 3

Slopegraphs has grown to become the most important

category 4 230

190 kton

category 3 160 160 kton

% 110 kton

other 90 :/‘ 90 kton
category 2 70

category1 20 e ¢ 20 kton

2017 2022



Less common chart types
Strip charts

SLOW INTERMEDIATE FAST
muscle typology muscle typology muscle typology

team A W&J

team B i iii@eea o @ o @9
team C @ ® 8 cseaip ® 00
-3 -2 -1 0 +1 +2 +3
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Less common chart types
Beeswarm plots

Which counties reduced travel the most
—=— Less travel Change in distance traveled (Feb. 28 to Mar. 27) More travel —»

-25%
|

Counties )
without stay-at- = -~
home orders - :

R S I ] %
by March 27 :

nytimes.com/interactive/2020/04/02/us/coronavirus-social-distancing.html



https://www.nytimes.com/interactive/2020/04/02/us/coronavirus-social-distancing.html

Less common chart types

Sankey diagrams

Voting shifts

Candidate support in the 2012 presidential election, and 2016 voting intentions.
Source: YouGov | Adapted from The Economist
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i S. ioni . ) B Lawrence Livermore
Estimated U.S. Energy Consumption in 2019: 100.2 Quads National . sboratory

Net Electricity 0.05
Solar Imports
1.04

Nuclear
8.46

Hyd

25
Rejected

Energy
67.5

Wind
2.74

Geothermal
0.209 . Commercial

9.41

Natural Gas
321
Industrial
26.4

Services
32.7

Biomass
4.98

Petroleum
36.7

Source: LLML March, 2020. Data is based on DOESEIA MER (2019). If this information or a reproduction of it is used, credit must be given to the Lawrence Livermore Wational Laboratory

and the Department of Energy, under whose auspices the work was performed. Distributed electricity represents only retail electricity sales and does not include self-generation. EIR

reports consumption of renewable resources (i.e., hydrc, wind, geothermal and solar] for electricity inm BIVU-equivalent wvalues by assuming a typical fossil fuel plant heat rate. The

efficiency of electricity production is calculated as the total retail electricity delivered divided by the primary energy input into electricity generation. End use efficiency is

estimated as 65% for the residential sector, 65% for the commercial sector, 21% for the transportation sector and 49% for the industrial sector, which was updated in 2017 to reflect
DOE'a analyais of manufacturing. Totala may not equal sum of components due to independent rounding. LLNL-MI-410527
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Guidelines for graphs
define your goal
don’t settle for the default chart

maximize the signal-to-noise ratio



Output power [W]

1.0

FETTTTTTT T T S
= wer
— + measured L measured
= 650 mW .
0.8 = — calculated
— calculated
06 2&‘«“ S
=3 7_\ = < 630 MHz
0.4 ; 7} t ;
0.2 E x@; = \'\\
= fg‘f = 0o b .
0.0 i T
. | |

15 16 17 18 19

N
(=]

16 17.2 GHz 19

Frequency [GHz]

Jean-Luc Doumont, Optics & Photonics Focus 2010



Noise = physical noise

elements which are on the visual
but are not helpful

+ mental noise

thinking work required
from your audience



How would you do it?

Write down at least 5 things you ORIGINAL
. . . Increased injur
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How would you do it?

Share what you don’t like
about this visual

What would you change
to improve it?

Increasing San Diego County's Water Supply
Reliability through Supply Diversification

1991 Estimated 2020

28 TAF

=Ll 80 TAF

i 14% 44—7.!,?':
550 TAF
= 95%
~ 150 TAF
Total= 578 TAF . 26% i
3 Projected 2035
2015 g0 TAF  SOTAF s507TAF
80 TAF Total = 587 TAF BY Al 7% 7
i 5% 27.TAF 12% HLTA
T 5% 18 TAF
3% . 50 TAF
5 TAF 200 TAF 7%
1% 30%
304 TAF 120 TAF
57% 18% 100 TAF
| 15%
Total= 534 TAF Total= 680 TAF

D Metropolitan Water District D Recycled Water D Local Surface Water
. Imperial Irrigation District Transfer E caawaterDesalination - Eg;igist ﬁirzﬁélgllcal:ﬂgg o
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Supply diversification will increase

San Diego County’s water supply reliability
680 TAF

— potable reuse

578 TAF

— local surface water
groundwater

seawater desalination

recycled water

all american &
coachella canal lining

imperial irrigation
district transfer

metropolitan
water district

1991 2015 2020 2035

(estimated) (projected)
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Available tools
Spreadsheet tools

Groundwater use by agriculture in Flanders
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Evolutie van de budgettaire kosten

van de vergrijzing op lange termijn

Volgens het SCvV-referentiescenario van juli 2020
in procent van het bbp

2040-2070
0% 29.8% 29.1%
2019-2040 —R—
25%
Overige sociale uitgaven
20% Werkloosheid
10.0%
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10% —TOTAAL
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0%

2019

2040 2070

Evolutie van de budgettaire kosten van
de vergrijzing tussen 2019 en 2070

Volgens het referentie- en alternatieve scenario's
in procentpunt van het bbp

Macro-economische factoren

Hogere werkloosheidsgraad

Lagere groei arbeidsproductiviteit

Lagere groei arbeidsproductiviteit
en hogere werkloosheidsgraad

|
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Demografische factoren :
|
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|

Lagere vruchtbaarheid

: Referentiescenario
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RAWCraphs 2.0 beta

1. Load your data
DATA PARSING OPTIONS

Column
separator

we Tab -

Thousands separator B

Decimals separator

Date Locale

]

DATA TRANSFORMATION
(]

Stack on Column -

O Reset

& Change data

2. Choose a chart

# year

1976

1976

1976

1976

1976

1976

4287 rows (30009

30 1040 1950 1960 1970 1980 1990 2000 2010 2020

Beeswarm plot

It displays the distribution of items over a
continuous dimensions. Each (line) is
represented with a dot placed on the
horizontal axis. The vertical dimension is
used to avoid overlaps among circles,
showing their distribution. The area of dots
can be used to encode a further quantitative
dimensicn and a quantitative or categorical
dimension with color.
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Alluvial Diagram

Correlations, proportions

Multi-set bar chart

Corralations, proporlions

Box plot

Distributions

Circle Packing
Hierarchies, propertions

Convex hull

Correlations, proportions

Line chart

Time series, correlations

Aa state_po
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About  GitHub

I ea party_simplified 4 partydetailed T # numberofvotes ;™
Democrat Democrat 659170
Republican Hepublican 54870
Othexr American Independent 9198
Other Prohibition HE6S
Other Communist Party Use 1954
Libertarian Libertarian 1481
Other 308
v

Arc Diagram
Metworks

Stacked bar chart

Corralations, proportions

Bubble chart

Correlations, proportions

Circular dendrogram
Hierarchias, proportions

Linear dendrogram

Hierarchies, proportions

Matrix Plot

Correlations, time series, proportions

Show  Allcharts  ~

Bar chart

Correlations

Beeswarm plot
Distributions, time series, proportions

Bumpchart

Time series, correlations, proportions

Contour plot
Correlations, distributions

Hexagonal binning

Correlations, distributions

Radar Chart

Correlations

app.rawgraphs.io



https://app.rawgraphs.io/

Available tools
Interactive chart tools

BA0G000

Datawrapper

Enrich your
stories with charts,

in seconds.

Measles, tetanus and Hib have
also killed millions, but the
number dying has fallen
substantially

4 CREATE A CHART

WA1 ™R W4 WeS WA 3000 3007 JOO4 0RO MO ME A4 JWR

Datawrapper Flourish

datawrapper.de flourish.studio
charts to embed in a website, storytelling

charts with tooltips with charts


https://app.datawrapper.de/chart/BDQzR/upload
https://flourish.studio/
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TIMES MONTH WAS SEASON PEAK SINCE 1982
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Per capita cheese consumption in the U.S.
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Visuallzmg 40 Years of Music Industry Sales

ﬁ 2V 1y Nick Routley

MUSIC REVENUES PEAK VALLEY
Adjusted for Inflation, 2017 Dollars $21.5B $6.9B
$20B

In 2002, CDs made up
$18B 95.5% of the recording

Industry's revenue.
$16B

$14B

$12B

. For the first time

. this millennium,
music revenue

. Is growing again.

CASSETTE : &

$108

$8B
COMPACT DISC
$6B

$4B

$2B
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The Data Visualisation Catalogue

About - Blog - Shop - Resources

Stream Graoph

Description

Also known as a ThemeRiver.

This type of visualisation is a variation of a Stacked Area
Graph, but instead of plotting values against a fixed,
straight axis, a Stream Graph has values displaced around
a varying central baseline. Stream Graphs display the
changes in data over time of different categories through
the use of flowing, organic shapes that somewhat
resemble a river-like stream. This makes Stream Graphs
aesthetically pleasing and more engaging to look at.

In a Stream Graph, the size of each individual stream

shape is proportional to the values in each category. The
axis that a Stream Graph flows parallel to, is used for the
timescale. Colour can be used to either distinguish each

Functions

Similar Chorts

Stacked Area
Graph

Anatomy

. Category A Categor Exom P les

The Ebb and Flow of Movies: Box Office Receipts
1986-2008, The New York Times

Want your work linked on this list? Click Here

Tools to Generate Visualisation

Bob Rudis' GitHub (code)

D3 (code)

Infogram

JSFiddle (code)

Lee Byron's GitHub (code)
NVD3.js (code)

plotDB

RAWGraphs

Stream graph generator (code)

Need to access this page offline?
Download the eBook from here.

¢ Merchandise & other related dataviz
products can be found at the store



RAWGraphs

RAWGraphs 2.0 beta

2. Choose a chart

T T T T T T T T T
1975 1980 1985 1990 1995 2000 2005 2010 2015

Streamgraph (area chart)

It allows the comparison of multiple

categories over a continuous dimension.

w Code o Tutorial

Alluvial Diagram
Correlations, proportions

Multi-set bar chart

Correlations, proportions

Box plot

Distributions

Circle Packing

Hierarchies, proportions

Convex hull

Correlations, proportions

Hexagonal binning
Correlations, distributions

.
LR

Arc Diagram

MNetworks

Stacked bar chart

Correlations, proportions

Bubble chart

Correlations, proportions

Circular dendrogram

Hierarchies, proportions

Linear dendrogram

Hierarchies, proportions

Horizon graph
Time series, correlations

Show  All charts

Bar chart

Correlations

Beeswarm plot

Distributions, time series, proportions

Bumpchart
Time series, correlations, proportions

Contour plot

Correlations, distributions

Gantt chart

Time series, correlations

Line chart
Time series, correlations

Ab



Time to play

Individual exercise

Download the data file
baryon.be/files/workshop/wealth.xlsx

Use RAWGraphs and PowerPoint
to mimic the chart on the right

Or feel free to play around and
explore a tool of your choice

The United States are richer than
Africa and Latin America combined!

The world’s Asia

wealth o'

° Africa

Latin America

‘ North America


https://baryon.be/files/workshop/wealth.xlsx

lunch break

Session 1

Introduction

Elements of powerful visuals

Visual communication
principles

Graphical abstracts/posters
Design principles

Icons and illustrations

Editing vector images

HOMEWORK
Create a
graphical
abstract

Session 2

Homework feedback

Colours and text
in your visuals

Editing bitmap images

Creating layouts

Graphs

Legal and ethical aspects

Recap and Q&A



Legal and ethical aspects



Licenses and rights
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16:02 Treinverkeer tussen Deventer en
Almelo plat door aanrijding: extra drukte op...

15:01 premivm Dromen komen uit voor
Deventer Nachtparlement: ‘We kunnen nu...

12:21 Tientallen tips na delen heftige
dashcambeelden van over de kop geslagen...

11:30 premium Deventer schaatsen in het vet,
maar nog niet gedaan met de pret: ‘Tijd voor...

11:29 premivm Verloren zoon Duteweert helpt
ABS langs Colmschate

BEKIJK ALLE ARTIKELEN

Onrechtmatig gebruik van deze foto
kost handbalvereniging Bathmen
halve loterijopbrengst

Zonder na te denken zette ABS-handbal uit Bathmen in januari
bovenstaande foto bij een berichtje over hun clubloterij. Dat kwam ze
duur te staan. De opbrengst van de loterij: 518,40 euro. De boete voor het
onrechtmatig gebruik van deze ANP-foto (na verhoging): 292,50 euro.

Doe mee aan de Handbal NL Verenigingsloterij en steun ABS-handbal! MEEST GELEZEN

Hat bariabt maet Aa— e fital vvarcecrboasrm Al 2 iamttart am de waraskheita vvam Ao



Licenses

Science concept with microscope Free Vector
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How to attribute?

Creating content takes a lot of time and effort, which is why we ask you to provide a link to credit

the source. Where will you be using the image?

Web Printeditems Video Apps/Games

For example: books, clothing, flyers, posters, invitations, advertising, etc.

Insert the credit IineI close to where you're using the image. If that's not possible, place it in the credits section.

For example:"image: Freepik.com". [This cover has been designed using images from Freepik.com

Got a question? Check out our FAQ Section




Collect QC £ 3

i. Download
Personal purpose
not used for financial gain $3 Vector in EPS format How to edit?
* use in presentations, online Freepik License
or offline pu blications Free for personal and commercial purpose with

attribution. More info

Attribution is required How to attribute?

Commercial purpose N
used for financial gain D freepik
-

1m images

Follow

selling visuals to a client
using visuals in a book that you're selling
using visuals in a logo



Get This Icon
By Noodles

NounPro Unlimited

Best value

Get millions of SVG/PNG icons, editing & apps.
Royalty-free license supports creators. No
attribution required.

Single Pro Download $2.99

Royalty-free license, black only. No attribution
needed. Purchase supports creator.

® Basic Download $0

Black & white, no edits. Must attribute creator per

Creative Commons license. @

This icon is licensed as Creative
Commons CCBY

When using it for any project, you
are required to give credit to the
icon's creator or purchase a
royalty-free license.

Learn more



QSearch for CCimages | GGlohal Network Newsletters Store Contact o o

@gaﬁﬁx?ns . Shareyourwork @ Use&remix | WhatWedo Blog

Help us build a vibrant, collaborative global commons KGRI ETEY T

This page is available in the following languages: ’n English v

©@®

Attribution 4.0 International (CC BY 4.0)

This is a human-readable summary of (and not a substitute for) the license. Disclaimer.

You are free to:

Share — copy and redistribute the material in any medium or

format

Adapt — remix, transform, and build upon the material
for any purpose, even commercially.

The licensor cannot revoke these freedoms as long as you follow the

license terms.

Under the following terms:
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— SERVIER Human Body

w sSMdad |’J[ ‘ l— Anatomy and The Cellular Biology Medical Specialti General Items
. SERVIER MEDICAL ART

3000

Free medical images

- toillustrate your publications and Powerpoint presentations

Search ...

Servier Medical Art by Servier is licensed under a Creative Commons Attribution

3.0 Unported License / ART N EWS

You are totally free to use Servier Medical Art images as you want. No
permission is required. Please use the link smart.servier.com to cite Servier
Medical Art in your references.

SERVIER MEDICAL ART

A service to medicine provided by Les Laboratoires Servier
www.servier.com




Unsplash License

License Unsplash photos are made to be used freely. Our license reflects that.
Tip: How to give attribution /
i i v
Privacy Policy B4 All photos can be downloaded and used for free Even though attribution isn't required,
Commercial and hon-commercial purposes Unsplash photographers appreciate it as it

Terms & Conditions

No permission needed (though attribution is appreciated!) provides exposure to their work and

AP| Terms encourages them to continue sharing.

Photo by Jeremy Bishop on Unsplash

What is not permitted ¢/

© Photos cannot be sold without significant modification.

© Compiling photos from Unsplash to replicate a similar or competing service.

Longform

Unsplash grants you an irrevocable, nonexclusive, worldwide copyright license to download,

copy, modify, distribute, perform, and use photos from Unsplash for free, including for
Views Downloads eatured in

commercial purposes, without permission from or attributing the photographer or Unsplash. This
5,587,624 48,316 Editorial, Health & Wellness, Technology purp ' P g P grap P

license does not include the right to compile photos from Unsplash to replicate a similar or

B Published on May 21, 2018 Just a photo of a microscope or more precisely a bin competing service.

13000 allowed to photograph it but in return, | was suppose
q Free to use under the Unsplash License Questions? Read our FAQ.

Browse premium related images on iStock | Save




What if I don’t find information about the license?

: im] lm Notificz | @ Whats2 | W Startpa: | @) racebo | & Micros |'. Tips for | MW Captior | MW Howto | Onrech I‘ Forse b |.:| whitea | F Per x @ =+
CO ntact t h e pe rs 0 n h 0 ld i n g th e CO pyright | S &) (1 https;//www.elsevier.com/about/policies/copyright/permissions A O T8 Gl @ = '
o . . . . | [E Google Agenda ™ Gmail ] Admin  [] Arteveldehogeschaol ) Freelancers [7] Inspiratie  [] Persoonlik ) Projecten [) Radio [7] Resources [ Sacial > [ Other favourites
and explicitly request (written) permission. -
i ﬁﬁ ELSEVIER About Elsevier ~ Products & Solutions  Services  Shop & Discover Search Q ® B A
N )

Descri be Why and hOW you Wi ll be USing Permission guidelines  ScienceDirect content  ClinicalKey content  Tutorial videos ~ Help and support
the visual. |

Obtaining permission to use content on ScienceDirect

If the content you wish to re-use is on ScienceDirect, » you may request permission using the Copyright Clearance

Center's RightsLink® service. Simply follow the steps below:

Ca refu l.! 1 Locate your desired content on ScienceDirect. Subscribers will be able to view all content and guest users can view

For visuals in articles, the copyright holder
. . . ' 2 Determine if the content is open access or subscription access. If you are reading an Elsevier published article
IS typ I Cal-l-y th e journal; nOt the aUthO r: online, you need to look out for the "Open Access" orange label located under the article's title and author

information. You will also be able to identify any relevant open access articles in your search results by looking for
the same label. To find out how you can reuse an open access article, look underneath the title and click on the
license hyperlink for exact details on the user license selected by the author. If your reuse is not covered by the user
license, please proceed to the next step.

open access content and abstracts for free simply by clicking on the article or chapter title.

3 Click on the ‘Get rights and content’ button located under the author details, adjacent to the DOI.
B soencesine i o o [ [N

fg: i, |j

A socio-economic analysis of biomethane in
the transport sector: The case of Ttaly

Highlights
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4 The following page will then be launched (turn off your pop-up blocker):
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What if I want to use pictures of people?

Did the picture come with a license that permits reproduction?
-> ok to use as described in the license

Was the picture taken by an official photographer (e.g. during an event)?
-> ask permission to the owner/copyright holder

Did you take the picture yourself?
-> ask the people on the picture to sigh a model release form

You don’t know who took the picture or what the license is?
-> don’t use the visual



Image manipulation



1200 ‘
Retraction Reason

B Duplication of Image

1000 m Paper Mill
W Concerns/Issues About Image
- B Manipulation of Images
g W ErrorinImage
S B Falsification/Fabrication of Image
C 600 B Plagiarism of Image
ﬁ B Unreliable Image
a
400
200
4 4 & 5§
000

Retracted Year

Benchmarking Scientific Image Forgery Detectors,
Science and Engineering Ethics 28 (2022) 35



https://link.springer.com/article/10.1007/s11948-022-00391-4
https://link.springer.com/article/10.1007/s11948-022-00391-4

General Sherman (1865)



Why do people manipulate images?

» perceived acceptability?

 lack of education or monitoring?
« more focus on the essence?

« need for nice looking data?

« ease of manipulation?

* neglecting negative outcomes?
* removing outliers?

* honest error?

Why is image manipulation wrong?

« deceliving the audience

« damaging your (group) reputation
 limiting progress in the field

« endangering patients

« missing funds



“Ethical” manipulation

Originalimage Manipulated image: a lane was
removed because it was not relevant.
A white dividing line clearly indicates
that something was removed.



Unethical manipulation

Original submitted

Manipulation revealed
by contrast adjustment




Original image

Figure 5. Misrepresentation of immuno
present in the original (left), have been e
that the background dot in the original

What's in a picture? The tempatation of image manipulation,
The Journal of Cell Biology 166 (2004) 11-15



https://rupress.org/jcb/article-pdf/166/1/11/1315796/11.pdf
https://rupress.org/jcb/article-pdf/166/1/11/1315796/11.pdf

« Elisabeth Bik &
66,2K Tweets

¥ Volgend

Elisabeth Bik &

@MicrobiomDigest Velgt jou

Science consultant, PhD. Microbiome, science integrity, #ImageForensics.
@ElisabethBik@med-mastodon.com
Patreon.com/elisabethbik. She/her gy « ===

@ San Francisco, CA @ scienceintegritydigest.com/about/
Lid sinds oktober 2013

44 2K Volgend  135,2K Volgers

‘1) Gevolgd door Dr Yigit Oezcelik, Sarah Ahannach en 65 anderen die jij volgt

Tweets Tweets en antwoorden Media Vind-ik-leuks

R Vastgemaakte Tweet
Elisabeth Bik & @MicrobiomDigest - 9 dec.
New Microbiome Digest, December 9, by @svetlana_up

B Svetlana U. Perovi¢ @svetlana_up - 9 dec.
NEW @MicrobiomDigest microbiomedigest.com/2022/12/09/dec...

- global sewage #AMR /@pat_munk

- wastewater /@KatieCommits @irmarie_25

- mOTUs3 /@hjruscheweyh @alessio_mila




12 Guidelines for best
practices in image
processing

Treating Images as Data: Digital
scientific images should be treated as
data

Saving the Original: Manipulations of
digital images should always be done on
a copy of the raw image data. The
original must be retained.

Making Simple Adjustments: Simple
adjustments to the entire image are
usually acceptable.

Cropping is usually OK: Cropping an
image is usually acceptable.

Comparing Images: Digital images
that will be compared to one another
should be acquired under identical
conditions.

Manipulating the Entire Image:
Manipulations that are specific to one
area of an image and are not performed
on other areas are questionable.

Filters Degrade Data: Use of software
filters to improve image quality is usually
not recommended for biological images.

Cloning Degrades Data: Cloning
objects into an image or from other
parts of the image is very questionable.

Making Intensity Measurements:
Intensity measurements of digital
images should be performed on raw data
and the data should be calibrated to a
known standard.

Lossy Compression Degrades Data:
Avoid the use of lossy compression.

Issues With Magnification:
Magnification and resolution issues are
important.

Issues With Pixels: Be careful when
changing the size (in pixels) of a digital
image.


https://ori.hhs.gov/education/products/RIandImages/guidelines/list.html
https://ori.hhs.gov/education/products/RIandImages/guidelines/list.html
https://ori.hhs.gov/education/products/RIandImages/guidelines/list.html

Nature Portfolio:

nature portfolio

Image integrity and

standards

Editorial policies

Authorship

Competing_interests

Research Ethics

Reporting_standards and
availability of data,_materials,_code
and protocols

Image integrity and standards

Plagiarism and duplicate
publication

Corrections, Retractions and
Matters Arising

Peer Review
Confidentiality

Acknowledgements

Preprints & Conference
Proceedings

Press and embargo policies

Self archiving_and license to
publish

View all journals Search Q Log_in

nature > nature portfolio > editorial policies > image integrity and standards

Image integrity and standards
On this page

* Electrophoretic gels and blots

* Microscopy

® Nature Portfolio journals' editorials

Digital images submitted with a manuscript for review should be minimally processed. A
certain degree of image processing is acceptable for publication (and for some experiments,
fields and techniques is unavoidable), but the final image must correctly represent the
original data and conform to community standards. Editors may use software to screen

images for manipulation.

Editors may request the unprocessed data files to help in manuscript evaluation during the
peer review process; if these data are unavailable upon request, we may need to halt the peer
review process until the issues are satisfactorily resolved. We may also request unprocessed
data when responding to post-publication issues that may arise with published papers. Lack
of availability of unprocessed data can make resolution of post-publication issues
challenging. We recommend retaining unprocessed data and metadata files after

publication, ideally archiving data in perpetuity.

All life science papers published in Nature Portfolio journals require submission of
unprocessed original images of gels and western blots to be submitted with the final

accepted version. These unprocessed images are published in the Supplementary

Information.



https://www.nature.com/nature-portfolio/editorial-policies/image-integrity
https://www.nature.com/nature-portfolio/editorial-policies/image-integrity
https://www.nature.com/nature-portfolio/editorial-policies/image-integrity

Objective versus subjective
data visuals



a —_—

story

US per capita consumption of poultry and livestock
B Pork M Beef M Chicken

100 pounds
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Data: National Chicken Council

Americans are eating more chicken than ever before
U.S. per capita consumption of chicken has more than doubled since 1965.

100 pounds Chicken
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40 Pork
20
0
1970 1980 1990 2000 2010 2020

Data: National Chicken Council




Which chart do you want?

objective (— subjective

A COMPLETELY
OBJECTIVE VISUAL




*(number of cash
Aantal geldafhalingen withdrawals from ATMs)

aan automaten
(index, 3 feb =100)

100
100 q
61
3-9feb 23-29 nov
2020 2020
DS Infografiek | Bron: Febelfin Source: De Standaard,

22 December 2020



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

Number of cash withdrawals at Belgian ATMs
Source: Febelfin
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Number of cash withdrawals at Belgian ATMs
Source: Febelfin
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Number of cash withdrawals at Belgian ATMs

Source: Febelfin
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Which chart do you want?

AS NEUTRAL
AS POSSIBLE

objective (I D subjective




Which chart do you want?

AS NEUTRAL A PERSUASIVE
AS POSSIBLE CALL-TO-ACTION

objective (I I D subjective




Please approve the hire of 2 FTEs

to backfill those who quit in the past year

Ticket volume over time

i 2 employees quit in May. We nearly kept up with incoming
volume in the following two months, but fell behind with the
increase in Aug and haven't been able to catch up since.

W
o
o

202

Number of tickets
1v] ™
o [#)]
<) o

? .
Received

1o Processed

140

100 126 124

104

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2014

Data source: XYZ Dashboard, as of 12/31/2014 | A detailed analysis on tickets processed per person
and time to resolve issues was undertaken to inform this request and can be provided if needed.




Which chart do you want?

AS NEUTRAL A PERSUASIVE
AS POSSIBLE CALL-TO-ACTION

objective (I I D subjective

A-GOMPLETELY AN INTERESTING
OBIECTHEHSUAL STORY
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Study Participants by Age

90 years old
Box plots make
80 the two groups
ook alwost

70 identical...
60 4”/
50
40
30
20
10 N -

0

Test Control
group group

nightingaledvs.com/ive-stopped-using-box-plots-should-you

90 years old
a0 :
70 .
v
Eﬂ &
-t
0
b, ¥
40 e~
30 ¥
20 -
. ®
10
0
Test
group

Study Participants by Age

, ..but they
definitely
aren't

“ 2

Control
group


https://nightingaledvs.com/ive-stopped-using-box-plots-should-you/

Akkervogels volgens de Algemene
Broedvogelmonitoring Vlaanderen

Publicatiedatum: 2022-03-24T10:00:00+01:00

De soorten van het landbouwgebied schommelden in de periode 2007-2012. Na een sterke daling in de periode
2013-2018, lijken de aantallen sinds 2019 heel langzaam wat te herstellen, maar ze bevinden zich nog ruim onder
die van de start van het ABV-project in 2007.

broedvogels van het landbouwgebied

+50 —
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I
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I
I
I
I

procentuele wijziging t.o.v. referentieperiode
5 4
= 3
I |

-20% —

I | I |
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geselecteerd referentiejaar: 2007

4K i i ; : i : : i ; : i vlaanderen.be/inbo/indicatoren/akkervogels-
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 VOlgenS'de‘algemene'broedvogelmonitoring‘

Gebruikte drempelwaarden classificatie: referentie = 0%, ondergrens = -6.6% en bovengrens = +7.0%. vlaanderen



https://www.vlaanderen.be/inbo/indicatoren/akkervogels-volgens-de-algemene-broedvogelmonitoring-vlaanderen
https://www.vlaanderen.be/inbo/indicatoren/akkervogels-volgens-de-algemene-broedvogelmonitoring-vlaanderen

Further exploration

What's next?



Information graphics
Taschen

Infographic designers’
sketchbooks

Steven Heller, Rick Landers

Data visualisation
Andy Kirk
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Trees, maps, and theorems

Visual thinking
Willemien Brand

The visual display of
quantitative information

Edward R. Tufte

Trees, maps and
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Jean-Luc Doumont
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Visual journalism
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Storytelling
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Storytelling with Data: Dataviz book review
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Uncommon chart types: Slopegraphs
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Get inspiration and ideas on how to make
beautiful, impactful infographics
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https://www.visualisingdata.com/blog/
https://coolinfographics.com/blog
https://baryon.be/blog/
https://visme.co/blog/category/mastering-infographics/
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Full Dataviz World Leaders list at: twitter.com/Koen

0O

Nadieh Bremer @ @!
New!! #; I've created a streamgraph-meets-bump-chart #dataviz to show
the rise & sudden surge in the no. of satellites orbiting Earth for @sciam <~

Huge thanks to @Christiansenlen for the feedback + layout + sending me 2
issues when my store in NL didn't get them due to covid-19

VdE/lists

adiehBremer - 15 u W

emaakte Tweet

Giorgia Lupi € @giorgialupi - 30 apr

we W @NYGovCuomo 's daily briefings. That's why at @pentagram we
humbly tried to make his charts even more effective and human.

We talked to @FastCompany about it: fastcompany.com/90498405/andre..

1/1tS-BDR

But also check out the full project here: drive.google.com/file
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https://twitter.com/Koen_VdE/lists

Videos

Outlier ::&.

Datafest online 2020 Outlier Conference 2022
23 different talks 71 different talks

Youtube playlist Youtube playlist



https://www.youtube.com/playlist?list=PLad95_ux5CXnpkUTzXNhz1b8GCgbi_J9L
https://www.youtube.com/playlist?list=PLAm5TIX-yz7LJKkE-hzEWiIJpAFPmB19A

Podcasts

N Data Journalism Conversations === | The Data Journalism Podcast

Data Journalism .com i | Alberto Cairo & Simon Rogers

Data Journalism Conversations The Data Journalism Podcast

T - Ta ..
=" Explore Explain - “F storytelling with data podcast

* | Andy Kirk storytellingMldata  oofs nussbaummer knafile

Explore Explain Storytelling with data

DATA

Da ta Viz To d ay STORIES Data Stories

™ Alli Torban Enrico Bertini and Moritz Stefaner

Data Viz Today Data Stories



https://open.spotify.com/show/0aIvhK1ANin1kSOKRhWG1M?si=tRpD_unkQtiK6hPAncFNWw
https://open.spotify.com/show/7khS5ikdwhW9kyE7GIcfdw?si=JDHMfgI3R4O2i-ZjesAtXA
https://open.spotify.com/show/7kdwnSAfzxHt4Xg9K8gy5n?si=kTckGzppR-aaWJJ449BFXg
https://open.spotify.com/show/4uJQuG1lrMrLffBr0i3evb?si=VmJG7zRhRCSrB_F70K0Ciw&dl_branch=1
https://open.spotify.com/show/5CZnmqFEL019QW7yJoKyCI?si=YXPqJIvJT-StE-NmiEc_lg&dl_branch=1
https://open.spotify.com/show/0vTWPzRFrkjfjy2lTFN4KC?si=bbFFZpQeRYSVzfJQ6k0enQ&dl_branch=1

Thank you!

All the slides and all the links:

baryon.be/visuals-resources

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



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