sl
Chd

DESIGNING CREATIVE
DATA VISUALIZATIONS
FROM CHARTS TO ART

LRT AR BB G

4 |
)
CHART

>

—

NS,

W\



CH(RI

=== DESIGNING CREATIVE
~- DATA VISUALIZATIONS
FROM CHARTS TO ART
' NADIEH BREMER
., @@
I
A
/

A

:. . : =







NEIL RICHARDS

TABLEAU VISIONARY
HALL OF FAME, AUTHOR
QUESTIONS IN DATAVIZ

CHART |s a fantastic resource showcosing Bremer's
stunning portfoiio of artistic dota visualizations and
dota art while offering on engaging glimpse into har
thought processes and creative journey, A voluable
source of ideas and inspiration for both newoomsrs
and expérienced practitioners,

COLE NUSSBEAUMER KNAFLIC

AUTHOR OF STORYTELLING WITH DATA AND
FOUNDER OF STORYTELLING WITH DATA

A grand chal of data
visualization, continuously
crafting new dishes that ore
ahwoys—whether sweat of
tasty—a feast for the ayes,
hadiah excels ot sharing
maticulously docurmented
recipes that blend technigue
and art, This beautiiul
cookbook will undoubtedly
Inspire you to bake your most
yurmmy charts.

FIL RIVIERE

CARTOGRAPHER
AND DATA
VISUALIZATION
ENGINEER AT
GBSERVABLE

GIORGIA LUPI

From sketching ideas to combining
chart types and finding inspiration

in e unexpected, Brarmar brings the
process to life with vivid exampies,
irnwiting readers to reimaging what's
passible whan we embrace creativity
in dota storytelling, CHART is o gift to
aryone who works with dato—Naodieh's
Insights will Inspire you to expedmant,
think dillerently, and create visuals
that connect with your cudisnce in
UM WIS,

PARTHER AT PENTAGRAM, FOUNDER
OF ACCURAT AND AUTHOR OF THIS IS
ME AND ONLY ME AND DEAR DATA

In tha evehiing warkd of dota visualization, CHART offers o fresh
and thoughtiul parspective. Having explored simiior ideas
rrwsell, which I've colled Data Humandsm, | really cppreciate
howe Hedieh bangs har own unlgue volce to the conversation,
embrocing complesity and creativity in woys thot ingpire new

thinking cbout data.



Bremes's dota visualizotions are beloved for good reason, She
ambroces the complexity of data to create beautiful expariences
that chelighit, Spark curiosity, amnd reveal maaning. Her work

leels magical, seemingly beyond reach. Yel, in CHART, Nadieh
genérously shards hir process, speaking to the reader as a friend
and pear, Nadigh describes concrite, specific octions wa can
eoch take to bring similar richrness into our own creative
processes ond dota-driven work.

STEPHANIE EVERGREEN

AUTHOR OF 3 BOOKS ON DATA
VISUALIZATION AND FOUNDER
QOF THE EVERGREEN DATA
VISUALIZATION ACADEMY

Evaryons hot aean Bramers beautiful work
and wondared how she came up with

it another creotive idea. CHART wolks

yous through her process, nevedaling her
thoughtiulress, attention to detail, and
willingness to iterote. Yes, you'll be inspired
by her final products. But your own process
of creating data visualization will change by
her model. Bramar gifts readers a structura
for explosing data to find a story and puling
together a visual influenced by the data.

ZAN ARMSTRONG

DATA VISUALIZATION
EXFERT WHOSE WORK
HAS BEEN USED BY
SFMOMA, STAMFORD,
GOOGLE RESEARCH,
THE WHITE HOUSE,
AMND THE DALAI LAMA

Bramar axcels ot creating coptivating and
memarable infermotion-rich datao displays.

In CHART she provides o series of prompts

ond recommendations—informed by har own
experiences—lor other dota designers who are
hungry fof inspiration. If you're stuck in a world
al bar charts and line charts and booking 1o
strsteh your own capabilities beyond standard
visualiration lomms, this book is for you.

JEN CHRISTIANSEN

SENIOR GRAPHICS
EDITOR AT SCIENTIFIC
AMERICAN AMD AUTHOR
QF BUILDING FCIENCE
GRAPHICS



ANDY KIRK

INDEPENDENT DATA VISUALISATION EXPERT
AND AUTHOR OF DATA VISUALISATION A
HANDBOOK FOR DATA DRIVEN DESIGN

Through showcosing har exquisite
bock catalogue of work, Nadieh
takis us to the boundorkes of

tha possible. $he genercusly
cooches us through whaot it takes
bo St Tor and odhiened tha most

enigmatic gualities of charm,
elegoncs, and impact. Nobady
s more uniquety tolented, mona
evidently quoiified, and mone
capable of inspiring others to
unlock thalr x-foctor.

CHART it a glorfous celebration of MORITZ

this art and croft of creative data STEFAMER
visualizgtion—data with soull | deoply INDEPENDENT DATA
opplechale Hmh\m“:rmﬁw VISUALIZATION
eaplorations, pushing past the obvicus ENPERT AT TRUTH &
and embrocing o piayiul sanse of BEAUTY
wonder. Whether you're a seasonsd JAMN
designer of just beginning your jourmay, WILLEM
this book will chalengs you, encourage TULP

Y, el reermving o wivy wer el in love
with dato visuolaotion in the Arst ploce,

DATAVITIONEER,
TULP INTERACTIVE

This baautifully crafted boak is an
Inwaluabde sowrce of ingpiration for
creating innovotive and viswally striking
data visuoRrotions. The meticubous
documantation, incheding detoiled
skatchots and sorly prototypos, ofbers
riradars a rane glmpae nto the evolution
of gach project, This comprehensive guide
Iz eagential for amyone teeking to expand
EPlir hoaf inods and exphong tha boundlass
potential of dota visuolizotion, from
navices 1o seasoned proctitionars,




SHIRLEY WU

CO=AUTHOR OF DATA SKETCHES
AND INDEFENDENT DATA
VISUALIZATION EXPERT

Ol Much-needed antidote
to predicioble and ordinary

charts. Brames is a luminary of
oo hos distilled o splendid

cur ganaration, and this book

b & ganerous invitation nts hed 108 OF IREON TrolT: T DD
Wﬂmﬂm

SRS b P frowlance visualizotion work 0

it @ wisuad el packed with

TR o £how Us ol Dow bo g0 olbeve and

visuots Hom her many cllsnt : bayondt bayond the defoults,
Beyond tha Basics, beyond tha

and parsondal profects. CHART

is thea sssentiol companion fod baring. beyend the standard

ot desigrers stibving o creote AR T Oy S e ST

b il I SR olid stuft, bayond the simplistic,

et eomplox and beyond our previous Emits! This

FuiGrcd rarkl. ook will inform and intrigue every
desicpnar, rarm Nedglng 1o velaran,
thrgugh Mediah's thoughtful yet
opproachabie voice
TAMARA MUNZNER
PROFESSOR, DEPARTMENT OF
COMPUTER SCIENCE. UNIVERSITY
OF BRITISH COLUMBIA, AUTHOR OF

ROBERT KOSARA VISUALIZATION ANALYSIS AND DESIGN

DATA VISUALIZATION DEVELOPER
AT DBSERVABLL AND PROPRILTOR OF
THE VISUALIZTATION BLOG EAGEREYES. ORG

Dota visuakrotion can be o bit some-y, ospocialy o you'e
usad 1o U wsual charting and B toods. Not 50 Bremer's
workl She mokes doto sxciting and beoutiiul whis staying
thoughthul and truthiful. Taking us through har process with
Loatehes and pretolypes. IFmpledang us to think outtide

th usunl confings of tochriques. CHART |8 0 book that not
oy COMEING SEBCacUlnd Shans But b teell spectacutarly
designed. It 5o joy to read ond will be on incredible resource
o corme bock Lo bor inspiraton again and ogor.
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Vigualization plays an ever-mare pramingnt role in the warkd, 0% we communicate about and
analyze dota, This seres aims 1o capture what visualization is today in all its variety and diversity,
giving wvolce to researchers, proctitioners, designers, and enthusiosts, it encompasses books
from oll subfields of visuolination, including visuol analytics, informaotion visualization, scientific
visualizotion, data journalism, infogrophics, and their connection to adjacent araas such os taxt
analysis, digital humandties, data art, or ougmented and virtual reality.

Tamara Munzner
SERIES EDITORS University of British Columbia, Voncouver, Canada

Alberto Caire
University ol Miarmi, USA
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Edited by Samuel Huron, Till Nogel,
Lora Oehlberg, Wosloy Willett

Quastians in Dataviz

By Meil Richards

Mobile Dot Visualination

Edited by Bongshin Lee, Roimund Dachselt,
Petra Isenberg, Eun Kyoung Choe
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Back in tha 1970°% Véchow Howel wiote that STike, in its essencs, moves towands
plurality, diversity, independent seif-constitution and self-organization” and
“towards the fulfilrment of its own freedorm.:” On the other hand, authoitanion
systems of power demand “conformity, unifcemity, and discipline.” and, contrany to
g, which "strives to create new and improbobse structures,” they “force e into its
mast probable stotes.”

Howel wos referning 1o how aulgeracy in his own country, Crechoslovakia,
diluted dissidencs through enforced chvil maediocrity, silence, and comiartatile
acquiescence, but it's possibie to infer much brooder themes from his words
i constant tension in bumon eeistence between the deive bo think ond act
indepandantly, af autonomous individuals, and tha pressure and constraints
imposad by the structures, legitimate or not, we all operate into,

Ty Harver, fifie itsed!, if v well cond in truth, is an act of dissidence. 5o is work done
ethically, with core and ottention to detail

What does this have to do with the book that you have in your hands? Bodieh
Brafnears work i an act of creative dissidence within a world—the wornd of dota
visualingtion—whene inharited heuristcs ond conventions were endonced by
COMMUNItY prassuns, and went Barety challendged, or 100 many years,

All vigualizations, typical thinking went, howve to be efficient, effective, simple, and
ought to stick to o bane and sanitized modermist oesthetic.

Tirmes have changid for hir batter, Nodieh Belongs to a miw genenation of
visualization dasigrens who explong boundaries and cross them. This book doasnt
dismiss conventional graphic lorms—the bar graph, the line graph, the pie chart,
and tha choroplath mop will lortunately alwoys ba with us—but it reminds us that
e languioge of visualizotion doesn't reed 1o remnain static, and that expanding it
can b theilling.

Liker Howa's ife,” this longuogae, § unshockled, con evoive insteod towords plunality
and diversity and, as Nadieh'’s book avemnplifies, it con create new ond improbabile
structures, most mystenious and wondrous ones.

ALBERTO CAIRD
& TAMARA MUNZINER

SERIES EDITORS, AK PETERS VISUALIZATION SERIES
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INTRODUCTION

UNIOCKING
CRIATIVE DATd
VISUALIZATION

8.1

W ive In o world surrounded by doto. Tha sheer variety
and abundonce of doto—whether pubbe or private—is
ripee for exploration and discovery. The insights we find
gt b revalatary or shocking. Yed, all too oltan, we
prasant thism in the sarme old ways, relying on chars that
ang muncdane, repetitve, and uninspiring. Such charts
Blandd indo tha I::-m:logr\e;rul'id. !uil'u'-g 16 Cophunt paopi's

full attention or spark any sense of wonder, But it doesnt
huove 1o b this wory.

Think about the differencs bebaseen elator music and o
Il Saneeit. Bath ofe mMusicol expsiancss, b ofe sists
anby in the buclcgrl:u.lnu. nomNtrusRe ond Emotioniass,
wihgnacas tha other will leows o Insling iImpnession. What

it wea could make every data visuolization mone axciting
and engoging? What if we could tronsfonm the way
people pencehve and interact with data, rakdng it not just
infcermsative but ales captivating and memonable? Thera's
a whole range of musical experences between elevators
and stadiums. The same type of continuurm eaists for
dala visuals

| did not wite o typical educationol textbook, with
fonmulas and hand rules obout how 1o make viswals
badtar. This book is extramely personal to me, alrmost like
a professional diary. From my decode of working in the



Figure 8.1
Phote by Plek.cc

fhehd e ot visualzation, I've distiled ry expanience, personal stonos, and
tips v picked up clong the way into proctical lessons and strategies. 've
e Trarm countiess hours working with intemational erganizations, major
businasses, starups, non-governmental crganinations (RG0s), and public
institutions. Each lesson shows how | create custom pieces tor sach client. 've
orgonized these lessons so they showcasae the full spectrum of visualizotions,
starting with ordinory chorts thot focus solely on comeeying numibers, and
ending with data artworks that evobe emotions.

Ta begin, Iwill show how o enbonce ardinary chams with unique design
elements, ond experiment with uncommon chart fonms o create somathing
antiraly néaw, Nl share strotegias to make data more human, mone relatabla,
‘and mang mamoable. Frem there, I8 explain the benefits of sketching ond
Intreciuce techniques such os what | coll "ompified encoding.” and visualizing
diaba both ot tha maost granular leved and as aggregated clustars. | will odd
wisual diversity [ry personal mantra) using design strategies that provida
conbaxt and nuancs. Firally, N opan the door to the world of data art, whssh
oes beyond dota vissalization but offers inspiration and techniques that con
enhonce traditkonal daba visudlination work.

s you obsort the exomples in the coming poges, my greatest hope ks thot you
will adopt a mindset that embrecas craativity and innovation, allowing you 1
cnaft truty striking and unique visuals. Wihether you are a proficient journalist,

@ seazoned data andlyst, o {data vir} business professional, of someons with
& budding inbenest in th feld, these lssons wil Sauip you with the kil to
Elervate your work,

This book Invites you to go beyond the conventional boundaries of doto
visuakzation By the end, you will have the knowledge and inspiration to
tranglorm the ardinary charts and graphs thol populabe Your reports,
presentations, posters, dashboards, websites, and pps into viswals that not
only infor but olso delight ond engoge your audience.

Join ma in this cractive odvenbune! It's time to move beyond pra-progrommead
dafaults, to think outsida the chart. B tne to unkock the full potential of data
through inncvative design ond preduce visuals that resonate long after the
numbsens hove been crunched.

‘Walcome to the world of creathve doto visualizotion,

HADIEH BREMER

DATA VISUALIZATION DESIGKER
AMD DATA ARTIST



INTRODUCTION

(1 BLUEPRINT

A quick note
to orient you
with the
various parts
of this book

Thig book Biging with a few bael chaplers that
covar my bockground, my general project process,
and my preferred tools. Thaese chopbors provide

usaful contoxt for the projacts that 1l presont

From theds, the book i organitad into 1ouF pars,
dach adding prograssivaly rmone creativity 1o data
visualization. A% you read, you'll move along a
spactrum of Innowation that storts with codinary
chorts end ends with dato art

Within these parns, youwll Bnd threa of lour lessons

Each lesson b-l}gll'\g with a gameral introduction 1o

i sulbject, lollowed by cote studins showing how
1 appiked thir lasson b real-workd projects.

Each project includes a brief description at tha
start, such as “Business | 208 | UNESCO,” indicoting
whethas it wos a client (business) or personal
project, its publicotion year, and the client’s name
o the project’s tithe (il personal). While this book
containg imoages of all the case studies, sorma are
Bast viewad on scrgen becouse thay arg onimoated
of interactive in somea woy. 've provided o URL 5o
you can explore them directly,



INTEQDUCTION } & BLUEPRINT

PARTS LE550N5 PROJECTS

Full design stary

One lesson in each of the four parts features an in-depth project
breakdown—a complete design story. Hare, | take you through the
antire creative process. from the cilent's initiol goals and my eorly
design sketches to the finol visual, with numerous work-in- progress
Imrages along the way. While these detolbed narratives align strongly
with the legson's theme, you'll ind they also reinforca ideas fram
olher lassons elsewhand in the Hook.

— Sprinkled along the creative spectrum are six mind chopters thot

At the end of the book, you can
Find & List of all the cate offer quick tips and generdl insights thot don't require o full lesson.

studies, along with informstion Thi Inforration In these chapters opplies broadly, whether you are
about the maiw toals, and their creating ordingry chorts of data art.
& codes for easy reference

i e s Lo s Together, these lessons, cose studies, and tips will inspine you and

guicke you os you push your creative limits,

7



INTRODUCTION

MY JOURNEY
INTO Ddld
VISUALIZATION

How my path
through
astronomy
and data
science led
me to my true
passion

Winseen | Brat realized my poczion for the
wisalizoton of data areund 2014—a decade
ag at the tirme of writing=thene weren't any
dota visualization courses olfared ot schools
of universities that | was aware of. Every data
wiswalizar | bnew hod wondarad into the Hald in
thseir own way, coming from their own unigue
Boc 'igl'l}.JHIjS and professional expariences

Fve often been asked how an astronomaer— like

vyl vantuned into this feld. My journay is

a series of seemingly unrelated experiences that,

i hindsight, connected in just tha right woy to
land rre wingne | o now
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Two of the mope wisually coeatine
images frem my astroncay thesis
papezs; 1°ve sadly forgetten such
of what they cowey,

| MY JOURNEY INTO DATA VISUALIZATION

EARLY YEARS
1987-2005

As a child, | ahsoys riseded a creative outlet. Through drowing, cross-
stitching, or modding clay. | found joy in creating things that ware
easthatically pleasing. | had littke interast in making anything functicnak;
my gool was always to create something beoutiful, something that you
wanted to look ot someathing that could be worn or displayed.

Fese 1 whili eluring vy leenage yisars, | was obsessed with “Neopets.” a
virtual pot websibe where users con creale and carg Tor digital pots, play
gomas, and explore o gquest-driven fontasy world filled with shops and
communities. | mode custom designs for my own pets using Photoshop,
and | dobbled in bosic HTML and £S5 to create o custom pat page
{Hgure 0.2). Locking bock, this wos my first real exposure to coding.

STUDYING ASTRONOMY
2005-201

| first fall in dove with the cosmos at ten years old, after randomly picking
0 Lok aDout our solar system from the school library. After high school,
| Felt destined to study astronomy at Leiden University. in my fiest year,

| was introduced 10 programming through a C++ course, and though

it was challenging, | quickly became caplivated by how code could
“rnaka things hoppen.” Howdvar, aftar that initial course, | didn’t code
anything for almast theee years, as thers was no need o apply such
skills In my calcubus, linear algebra, and ostronomy courses.

In the final yeor belore recetving my Bachelor of Sclence degres, | wos
reintreducid to coding through DL, a language used primarly in the
fieldl of astronormy. By the time | was tockling my masters thesis, coding
hod become sacond noture, and | regularly wrote scripts to analyze
data, create imoges, ond gatract insights from simatations (figure 0.3),
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Flgure 8.8

Chartd I crested with & that I
deened worthy encugh to Save on my
laptop for ower a decade (purposely
strigped of titles and eplanation)

Figure 0.5

The first chart I ever created wsing

03.35, wy prisary tesl for creating
visualization to this day. I beliewe it
bt mbout sorfgages. The chart could
suitch betueen different vazisbles on the
% and y-aia om b click.

Faziables are typically the columns in a
dita st that say sosvthing aboct the difa
podnty, such o country mase, of bullding

heipht, or persan’s age.

8.5

WORKING AS
ADATASCIENTIST

20M=2014

After completing rmy Master of Science degreas in cosmaoalogy. |
decided not to pursua a PhD, 1 still loved the Held, but | wanted to

work on projects with more proctical opplications. This led me to
Daloitte in Amstardom, where | joined the consulting divislon's newly
formed onalythcs teom os o dota schentlst. My studias hod tought

me how to gather, prepare, and onolyze data; how to come up with
hypothesas and test them; and how o solve a big problem throwgh
small, programmoble steps. instead of using these skills Lo uncower
the rrystenes of the cosmos, | wos now using them o understand the
patterns of consurmas behovior—whol meals they ordensd ot fast food
restaurants, how much mortgoge debt they held, what they purchosed
ot the supermarket, and 50 on, | learned varicus new progromming
languoges, including B, which becama my go-to tool lor data
praparation ond analysis {figura 0.4),

A% consultants, my tearn and | had to give many dala-cemric
presentotions to clients, typically at loast one paer wisek. As you might
guass, wa included a lot of dota visualirations in our slides. Daspite

the countless number of charts | mode during my first yeors ot the
company, | used only @ very narrow selection of chart designs (notably,
bar charts, lne charts, box plots, ond scotter plots).

AR the: start of 2013, | ottended a data science conference where | was
introduced to D2js, o JovaScrpt library for creating interactive, web-
based dato visualizations. | immediataly fell in love with its capabilities.
After returning homa, | spent the next week of my free time trying to
baslid an interactive bubble chart that could switch between different
variobles and onlmate on mouse hovers (figure 0.5). The learning curve
was steep, lorgely becouse writing commands in D3 wos so different
frarm the data analysis anguoges | was used to. | hod o adjust te

o ey iy ol eammunicating how | wanted my charts 1o look and
perlorm. | alse hod to learn JavaScript, with a sprinkle of HTML and
55 It was a lof, all ot once. Neverthaless, the creative potentiol of D3
axcited mia,

20
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Screenshats of a special kind of
interactive chart, a chaod disgras, thet
shaut hew people switch betwsen phors
bzands. 1 had srigirally only coested a
static version for & peport fox Deloitte,
et the full version at nboemer. g thed. fof
Chard-fdsgras-Starytelling

| MY JOURNEY INTO DATA VISUALIZATION

A TURNING POINT
2014

In labe 2004, | created o few D3 visuglnations ot work, experimenting with less
cormentionl chan types B hexogonal hectrmaps. | still sow rmysell asa
dala sciantist, but | wasn't sune | wos enjoying the natune of thi data analysis
onvd maching leaming work as much as | used to. Wrangling o predictive
el o make it éver 50 sightly mong accurate kaft me with more frustration
than joy,

A rrny yearty review | hod no good answes when my boss osked me about
rry goals for the coming years. On the hests of that sobering mesting, |
ottended ancther data sciencs confenencn. | 56l remember fealing o bit
empty a5 went through the motions of attending presentations: Litthe did |
kniosw bvowr quicidy things would tum around,

| wis ety U 0 gession and sat down, waiting o the presenter Mike
Frearnan, 1o el up. He plugged in hit laptop, ond his titke slide appeared on
thix big screen: “Data Visualizotion Specialist.”

It's ke 1 weas hit by Bghtning.

“Thaat's o thing on its owni?” | asiomd rysell, “You con Specialine in data
vissalization?

Iny that instant, | knew whene | wanited my caneer 1o go. This epiphany
resignited my poassson, and o that point on, | Spent evary fres monent
irmprowing iy skils and diving deeper into the world of dota visualization. |
started reading any ook abxout ckta visualination Best proctioes thot | could
et rrry histdls on. 15t remember the profound impact that Albarto Caire’s
Thar Funclional At hod onma.

| Wi actively ssanching hor mone data visualization content onlne, and
thiat's how | found the works ol dolo designers whe were creating visuals
exs thsir Frvain jolt In particular, the works of Giongia Lupi, Motz Stebarer,
and Jan Willern Tulp v, and s2ill ane, great inspination bor . Allol thism
embroce complexitios within dota sets and malke very creathae and custom
visuals. I've grovitated to complex and richly loyened designs with my own
work, 035 you'll see meone ond mone toword the end of this book.

Even more enportantly, | created personal projects 1o put ry knowledge

to use (tigure 06) and began to share my work publicly. Date visualization
bacomie my hobby, Somatimes | used data | found onling, whils other times |
played with dota sats rom work (o 560 what elso | could do with them, | was



PIVOTING TODATA
VISUALIZATION DESIGN

2015-2016

With newiound clarity, | discussed my desire to focus on dato
visualization with my menter and my boss. They were supportive of

my afforts, and | begon taking on o few projects with a larger data
vizuolization focus than before. This new role wosn't just abouwt analyzing
data to develop market strategies. It alse invalved creoting reports and
posters, for example, to reveal the ingights to an audience.

Figure 8.7
T ith others in the fiekd, | [
Wy st bosk, Bata Sketehes, o try and connect with others in the oid, | started o blog called
piblished dn 2001, shich T co-uzote “visual Cinnomon” to share my persenol projects and what | wos
uith Shirley s, sbout sur extensive learning with the wider {online) data visualization community,

collabaration te explone creative
dats wituslirations.

In 2015, | joined Adyen, a fintech company that handles payments

on bahalf of busingsses, as a fuli-time dato visuolination dn:ignw.

I was working on prototypes of doshboords and custom visualizations
for the company's client portal. Elfectively, | would dream up ond build
stondalone exomples that my front-end colleogues could adopt

lior the wabsite and clent portal,

A major conisier rmibestond carms in 2008, when | b-ug-:;'ln a collaboration
with the inspérationol artist ond soloprangur Shirlay Wu {whr,': 5 nowr
alse on amazing friend), We had met in the spring of that year ot the
Opanvis data visuolipation conference, whare we'd both prasented. That
fall, wa lounched "Data Sketches” (dotosketches), a project where we
:- | indhvidually created an extensive daota visvalizotion on the samae topic—
Data ranging from lighthearted themes like movies to more abstract ones
Sketches " ; like nostalgla—sach menth for a year. These 24 visuolizations (half hers,
e Lt hall ming) were nat just creative outlats, Bul oles lBaming exparences
! as wi gove each other feedbock, refined our work, and documented
the entire process, from data gathering and preparation to sketching
and finalizing our ideas. It took a few maone years, but this collaboration
eventuolly culminated in our beok of the some name, celebrating
the fusion of creativity ond data (guee 0.7).
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IHTRQDUCTION

Figoe B.82 8 b

The legos from Viswl Cinaasen
between 2017-2002 (a) and
2022-2005 (b).

| MY JOURNEY INTO DATA VISUALIZATION

BECOMING A FREELANCER
2017-PRESENT

Adtar a yeor of primarily creating dashbeards at Adyen, | realizad

| mitssed the diversity of consulting—working with different clients,
axploring o ramge of iIndustrias, and solving warious problemns. Then,
at tha end of 2006, Google News Lob osked Shirley and me il e weare
interested in creating a project using some of Google's data lor one
mvonth of “Dato Sketches.” | sow this as my epporienily 1o set out
independently, with Google being rmy first paying client!

I you hod asked rme o few years earier if | would ever consbder
frealancing. | would have sald, “Absolutely not.” Mot having a steady
poycheck lalt too fnanciaity stressful. However, through “Data Sketches,”
| reglized that | Boved working on bespoke, custom, and creative dota
visualizations. I | wanbed e work with o mix of clients, industries, and
data, | knew | had o da it os a realancer.

Initkally, irealancing as a data visualizotion designer was daunting.
But | hod the fortune 1o contines working part-tima with Adyen
for @ Tew months, which gave me pecace of mind o8 | established mysell.

MNow, a5 | write this book in 2024, I've been freelancing for about
aight years. My work |5 warked and rewarding. Pve haod the privilege
to colloborate with clients ond explore dota sets | could have only
dreamed of, and | continue to sat ry own schedule and explore new
craative boundarias, even carving out tima o write books!

Looking bock, | can clearly 5ee how all the piaces of my jowrnay led 1o
dato visuolizotion and dato art. To ma, dato visuolization is the perfect
blend of math, sclence,. and finding insights within dato—fields Fve
always loved—combined with a deep-seoted need to create something
visually engoging. That creative itch | had oz a chikd never leit ma, Ewen
during rry time in the conponate world, | speant weekends exparimanting
with adigami lamps, melting crayons on canvas, and trying out any craft
that cought my inbenest.

Thesa days, | get to chanmel my creative energy directly into my work,
crafting visualizations thot are both functional and artistic. | am alle

o leverage my blend of skills, including analytics, science, art, and
problem-solving to craate insightlul pieces. Data visualisation, which
sits at tha intersection of logic and imagination, continues 1o axcite me.
| leok torward 1o seeing where this odventure 1akes me next.
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MY Ddld
VISUALIZATION
PROCIESS

TI]eI ﬁu’e Evary pieca | craate is diffenent. Bul the work

process | uwse is gananally the sanmse. in this

stu ges ehapter, Il walk you theaugh rmy segquencs,

from gathering insights to skatching ideas,

thut a re (=] cmn!ing thr firval product, This will giwr you

some bockground to better understand the full

common SRR s
book. To me, thie process s critical If you Intend

II 10 nuriwne on emdronment bor creative data
tn u my wisualizotion. Let's dive in!

-
projects




INTRODUCTION

15-5% of & project’s tise

In this book, clieat projects eocospass wsck
Ive dane for both wy freelance cliests
and stakebolders I wooked for as a corpezate
vaployee eazlier dn wy career,

I MY DATA VISUALITATION PROCESS

1| FOUNDATIONAL WORK

To start any new visualization project, | need two things: the goal and the
data, | abtain these in ditferant ways, depending on whother I'm working
on a client project or a parsonal project.

Whad I'tn warking on a chiant project, | have ta:

* Understand the goal. What does the client want to ochieve with the
visuolization? Wivy do they wonit thelr dota visualized? What should
the oudience learn, feel, or be convinced of? What story shoubd [t tell?
Whara—and in what form—will the finol visual be published?

« Getfamiliar with the data. What variables are available? How much
data is there? Are these multiple dota sets (with different variobles),
or just one?

For personal projects, thene ang some subthe dilferences. First, | need

te difing the gaal mysell This could either be a story oF ingight that

I want to share viswally (2.9, “show all godd medal winners in the Summer
Olympic Gamas such that peopla con discower trands and patterns
ocross the yeors™), However, sometimas, my goal is to leam

a new technigque or tool, In which cose dato insights are secondary,
once | know my geal, 'l generaily lock for o relevant and topécal data
set. Occotlonally | stumble upon a foscinoting dota set before I've sata
goal, in which case, | axplore the data a bit 1o see i iU's worth establishing
a goal and turning the data set into o project. I you'd like to learm maone
about my process for parsonal projects, | highly suggest reading

Dala Sketches, a book | co-authored thot walks through the entire
procass of 24 eloborate data visualization projects.

For now, bet’s assume thot I'm working on o cllent project.

My process always starts with o comersation 5o | con undarstand

tha cliant’s needs ond heor more detoils obout the data, Somatimes,
the client will walk me through o spreadshest via screen sharing; cther
tirmes, thay'll send cver the full datoset or a sample for me to dive into.

It°s alga important far me to undarstand the intended target audienca.

Is the oudignce familios with this porticular data already, or one thay new
1 it? Are they an informed oudience (like compony employees) that



55-360 of a preject's tise

Hezry not! I'I1 nm throoph the feftware and
tools that I use for all oy dets scalysis,
shetching, and programeing in the mext
chapter.

alrgady hos background knowledge or context, or a genaral oudisnce?
In what setting will the visual be displayed? Thare ks o large difference
batween o fleeting sociol media post and a museum installetion, to give
you two axtremes. In what form will the viswal be presanted: o websaite,

0 FEIGETinG, an INEL0gronm post, a repart? All of these answars hove a
large impact on the general direction of the design and how elaborate
and creative | can be.

Furthermaore, | nead to know any technical constraints. |5 the cliant
looking for a static or interactive visualization? W it's static, what size are
thay envisioning? If it's intéractive, should it resize for dillerent screan
sizes, like mobdla of desktop? | somatirmes have clients who don't specily
thaiir dasined interactivity, in which cote | give my advics an what would
bt suit their inended gool and also distuss the impoct their decision
has onthe cost, as :rﬂliﬁg an interoctive visuolizotion takes for mone
tima than a static one

These ore some of my typical quastisns, but thers could be othars
depending on the nature of the project.

‘With this foundational infermation, | con evoluote the project’s scope
| compare the scops to my past projects to see which are similor in
complaxity, cost, and time. This lats me estimate the budget | wowld
need, Alter we've gone through the cdministrative steps and signed
the contract, | can really dive ind

2| DATA CLEANING
AND ANALYSIS

Theis first stap i eleaning the data: checking it for eros and missing
values | check each varable to ensure that the data hos been loaded
into my program correctly and note whathaer anything seems odd;

Arg the numaeric variables oll numbers? How many unique values doas
each varioble hovwe?

Hext, | roughly explore the data. | ook for trends, pottems, and outliers
by analyring the dota ond calculating basic statistics like minimurms,
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B.%a

mgmimuns, and awerages. | also creota
simple charts—ling charts, bar charts,
scotter plots, box plots—anything thot
helps me build o mantal model of the dota,
Dato cleoning and data analysis usually go
hand i hand =1 Jurnp atwean ched kll‘lg
thi data and understanding

it continuously.

I'take o lot of notes during this phose, writing
down omything thot stonds out or seems
unusieal. For instance, while analyzing dota
lor the Hubble Space Telescope project
(whach you'll see in Lesson 10), | noticad
certain talescope INSrumBnts weren't

usad for stretchas of tirr. Cunous, | did

ol resdarch and discovered that those

Lilll |I!h[]]i" |I instruments occasionally foded and werg
- eslltfizm - ""“"'mdll = repaired by astronauts {very cooll). | wrote
- i - ; - my research findings alongside the code
|:|_1j I “| that analyzed the instruments dota (figure
Al “l - 0.8). Keep in mind, this preliminary research
’ I rray end up on the cutting room (isor anca
‘ | I'“m | stort agsermbling the visual. Uitimatehy,
“ i I [ . thare wos 2o much otiver inbenesting
intormation in thi Hubbile data that | didn’t

F'E il

I| aen get o use the instrurnaent findings in
|

| tha firnod viswall

This process may take less than an hour
for wery ermall dota ssle. But it could also
toke o week or bwo in coze of the Hubble data set, for instancea), and

0.5

Figure 8.52 8 b laad o fallow=up armdils hull of quéstions bor the client. | think of this
Sripget from my B cede asalyring Hubble's phose as o jigeow puzzle, whene | need ol the pieces in ploce to truly
instoaments and the rotes 1 added for urdarstand the data,

context (a), and the accompanying plat
sheuing the pusber of chservations
by eperational (turquaise) sed non-
operational {oed) irmtruments (b).

ar
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Figure 0.10a 8 b

Initial, hand-drawn sketch in sy eotebosk
for a project for Mezilla sbout motewssthy
conteibutors to o Githeb repositery (2],

and & second digital sketch to pefine sose
of the colars and details (b). The fimal

tesult is shoun in Mini Chapter OV,

@ ;ﬂ;{m

J im“h

&,

wmtar Loy of Hiciiass bocanter b
Shows how much s HOF s or cirgle
Sta of awdbhor

3| SKETCHING DESIGNS

Ol e cleaned and andalyzed tha data, it's time to come up with

o wery to visualize that data. | stort by creating o mood boarnd for the
preject: o eollection of ingpiring visuals that | think align with the projeet
in some way, | den't share this meod beard with the client, a3 they may
not understand why | might hove setected certain images. {In the end,
'l pick @ few of the imoges thot bast reflect my ideas and skatches

of the final product, which | then share with the client via email or

In @ more fermal presentation.)

With my mood board open on my cormputer for reference, | begin
skatching, Yes, | hand draw skatches on my iPod o in my neteboak

{5 you'll learn more about in Lesson 5], $ketching helps me explore
different design approoches (Figure 0100, IF | con, 1l try to create
muidtiple concepts and sketches. These sketches are often very abstroct,
focusing on the main shape(s) that | want to use for visuolizing the data.

Sometimes, | present all the options 1o the client; other times, one
concapt stands out, and that's the anly one | show, Aftar presenting
the sketches and gathering client feedbock, I'm ready to build the final
visualizotion. This sketching phose genarally takes about a day,

parhops two days for projects with multiple visualizations,

0.1
Coloft
faposlay o
® l"i 0 e gl
8 e
e @O
=] ™ 2] ﬁ. A
B ‘ @ Epdany; )
Si2€ LR aind,
s gt ) e
2@ @l= Ty
‘:;,.?H s
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Figuze 8,11

Irteractive vitusliration showding results
frea "ranked-choice votes® for the
Desocratic candidates doxing the 230 15
election. See more about this pﬂ:njﬂtt at
v sl cinnasan. condpar ol o/ reapable-
poeferential-polling. Conceptualized with
James Slezak at Swayable.com

il

T targ o oy

I MY DATA VISUALITATION PROCESS

4| CREATING THE DATA
VISUALIZATION

Haxt, | ranshate the rough sketch into en octual, but basic, visual on
vy SEninkn, Al this stoge, I'm not concerngd with owis, colors, labals,
or dotoils—just the shapas and owerall structune. Despite my earliar
onolysis, the data con often surprise me o5 it comes to life on my
manitor, For example, while sketching, | may have thought that 3,000
data points would Fit In the given space, but in proctica, It didn’t work,
Catching these quirks aarly allows for adjustmants or even a redesign
If needad fuiul:lf:‘!,'.cl compramise of deviation ram the originod
approach will solve the problbem).

| always program my visualzations. Even for small datasets, | prafer
programming, bacause | can plot all of my data exoctly according

to thve values. it con take @ long time to set up, but once it works,

it dossrt matter if | have | or | million dato poénts {apart from

the eomputer toking meare time to draw tham all). Plus, its lairy
straightionsarnd to make small adjustments, like scaling the cincles to

o different ine, becouse the program will apply those adjustments to ol
the points ol once. This makes it fast and pain-fres ta iterate the design.

1 e g iy ey

ERzobatn Whormnan
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Figure B.12

The first wosk of the “Isagire™
collection, which coeates fictional
skips and constellations imriting the
viewr o engage their imagination and
find sbjects, animals, and wythical
bepees within the shapes and patbemrs.
See mage versions at

vl sual cinnasen. comfart/axdos-space

Once Ui Structure is in place, | lecus on the finer details. in the course
of th praject, this it whara | spend most of my time, thinking about how
to moke the viswalizotion not only functional but also engaging. It's also
tha part of the process thot can look different from project to project,
as | always custornize my visualizations to eoch cllent ond dota set

Throughout the design process—=but ezpecially early on, when many
things ane still chonging=| send the client updoles on rmy Proghress,

genarally in (kng) emails with many screenshaots, and disclaimans obout

T Lhe Bk i5 51l rc\.)gh Thasa touch ry:.\ints olice tha Clint 1o provdida

feadbock, keeping them involved ond excited about the visualination

1 will sy that for 30% of my projects, the client provides utalul feedback
Uhat imnprowis the resull. Mevertheless, there and times when Ml disagrea
with chents” idedas o leedback | will try and comvinds tharm that another

approach would be batter. Howaar, in the and, if they wish to not haed

LI H
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I MY DATA VISUALITATION PROCESS

vy advics, | will fallow their wishes, as they have the linal say,
{That said, | never agres to manipulating the design in a way that
would inaccurately present the dota,)

For amaller projects, | typically offer two rounds of leedbock. For larger
projects, | incorponate leedbock throughout the process whenever it's
given. In those cases, | fully embrace my perectionist side and comtinue
urnil ther client and 1—though usudally Fro e stricter judge—think it's done,

S | DELIVERING
THEFINAL RESULT

Whan the result i5 a static visuol, | often progromm it until it's betwesn $0%
ond 5% complate. Next, | copy tha result into o vector program to odd the
final touches by hand. | find thot this manual process ks actually tostar for
some detalls, especially elements that appear only once, such os a tite,
introduction text, legends, and annatations {thowgh wiven there are manmy
annotations, | progransn themn). Finaily, | will send the image fes to the client.

It tha tinal visual is interactive or is meant for the web, | generally send
the code to the client. | odd cleor documentation, so their developers
can Integrate my work into thedr systems or webaite,

And that's my “typical® process, | try to ba very flexible with my clents’
wishes, 50 the finer steps of each project might look a little different, but
the brooad strokes stoy consistent. I've produced interactive prototypes,
websites, posters, imoges, videos, and (glont) framed prints—ond just
about everything in batween (except for o painted maral, which is still
on my wishlist). While these farmats may not seem 1o hove much in
eammon, they all are eustom-designad. Every project is a little differant=
the subject of the dota set, the client and its industry, the ploce where
the plece will be disployed—which is part of the reason why | Bnd my job
tor always feal inaresting.

n



INTRODUCTION

MY TOOILS
(AND SO W(IRE

A q uick e Bioe 1o introduce you to the typice tools that

I uga in my doto visualization process. They ana

Iook at mentioned in roughly the ordar that | wosk with

theeim duweng o project. This is by no means an

my tru sty exhaustive list, and wivat warks wedl lor you con be

formething entirely different. i gats a bit technical

com pu n io n S and nichie hand and thang, bt |iwont 1S give you

their comphite pictune. Do worry if sorme of tha

softwang and programs mantioned in this chopter
arg foresgn Lo yous nond are O requiremant to
undarstand the concapids in this book

HARDWARE

I'm curnantly working on g MacBook Pro. Due to the big data sets that |
often work wilh, zﬂp':ﬂd fora Fﬂ'l'-lﬂr1u| |LI£I|:I:IP Faar 90% of the time, | ave
it plugged into My extremaly wide 387 Dell manitorn, a8 | con work much
faster il | have the Space Lo See o browser, the code, and debugger open
side-by-side. A webcam (Logitech CO20), a wireless keyboard (Apple),
and a good nrgonurnir. MCLSE {Lngitn:h BE Mastor 'IIS:I round it out
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INTRQDUCTION | WY TOOLS AND SOFTWARE

DATA PROCESSING

In terms of dota, | work with 5V (comma seporated values), JSON
{JavasScript Object Notation), and Excal files for slmost all of my projects.
Thire e the very occasional exceptions, wiven | use mone exotic file
types, or imoge (JPEGPHE) fles.

For data cleaning and analysis, | use R, o programming language

specifically designed for statistical computing and data onalysis. its
prograrmming style sults me perfectly—1 use it for both the quick daota
axplorations and the deap dives. | also raly on it to help shape my initial
visualizations.

| gocaskonally work with Python, another programming longueage used
tor cata analysis (ond many other applications). However, this is only
when | need to use a function that R doesn't suppoart.

SKETCHING

During the design phase, | turn to my Pintarest beards (lound on
pinterestoom/visualcinnamon). Some boords are about data
visualization, and some haold interesting images on other topics,

| Ik theauggh ther boards and | copy anything thot sparks inspiration
o a private “client mood boord” for later rerence.

For the ideation process, | rely on shetching. 'l dive deep into this in Lesson
5, but | tirrnly believe in skatching initial ideas by hond. For this, | use the
st analog wools of tharm all: a pen and o litthe pocketbeok notebook that

PEN &
i NOTEBOOK I con wasily coery with me ot all times. That way, | con sketch both ot home
& APPLE and during downtirme (i, waiting for public trensport).
PEM

Howevar, | aleo have an 11° IPad Pro and an Apple Pen if | want to mare
aasily work with colors and layers. Electively, | can make the sketches
mare alaborate without loging the freadom of drawing anything | want.
Teryessui Sketehes 15 an apgp that | fnd has just the ight umber of aptions
that | nasied Bor iy minimal sketches, which is important becouse | dont
want to be distracted by extro or overwhelming baells and whistles.




VISUAL
STUDID

CODE
OBSERVABLE

WEB
BROWSER

Althagh fraseseris such a0 React, Ve, and
Swelte are widely wied 1o web developamt,
I don’t Incorperate any of these dnto my
process. I try fo have as fev dependencies a5
pasiible to avaid a clagh wth the soffuare
already sabecded in the clisol smvironsents
webuite. But alse, I get foy from creatiog
the visuslization, sot fron the technelegy
and coding fteelf. Mherefore, I have not
(et} found the deive, or need, thankfully,
to leazn any framevork.

ADOBE
ILLUSTRATOR

AFFINITY
DESIGNER

PROGRAMMING

Ot | hava thi rough daesign inhand, | start programming with
JovaSeript, the programming languoge used for creating interactive
and dynomic content on wabsites. | almast olways bring in (or ©import,”
in computer speck) D3.js, o JovaScript librory thot creates custom,
dynaric, and interactive dota visualizations for the welb. | recormmand
it for its varsatility, as it con handle everything from simphe charts

1o complex, interactive stodes. | oppreciote the extreme amaount of
Tresadonm | v ta Bne-tune even the smallest detoils of the visual.
Theere is o steep learning curve with 03, which e experienced mysel,
Kovertheless, it was worth the poin because I've not found batter tools
to execute static and interoctive croative ideas [other than doing it
manually, which ksn't possible when the dota sets are too big).

I right beok up some sample visuals on Obserdsable, which is an
interoctive dola visualisation platiorm created by Mike Bostock,

tha adiginal author of DA 1 features a giont repositony of “notebooks®
contgining the underlying code Tor any featured visual, Most of thase
arg based on D3, making it o great place to get the bose coda for

o certain chart farm.

1wribe my coda in Viswal Studio Code, which has many consénient
extensions to streamlinge the process. It features o codi spell-checker,
a “live senser” that autormatically reloads the webpage evary tirme | save
my script, and dorens of othar helpful copabilities. It olso implements
GitHub Copilet [on Al-powered code complation tool) to maka writing
code foster and less tedious.

1look ot the resulting visuol using o web Browser. | check that my visual
works in oll mainstreanm browsers 50| con cofrect functionality glitches
and account for ary browser bugs.

GitHub is for my version control, o meons to monoge ond track
changes in fy coda. 1L ales seres as an onling backup of iy work

in cose something hoppens 1o my kptop. Furthermone, GitHub offers

a straightforsand way 1o turn code into o private website {tﬂlhﬂ GitHub
Pages) that | can regularly share with my clisnts,

For projects thaot are static images, | often copy the visuol to a vector

program such as Adobe llustrator or Aftinity Designer to add some Hnal
elements (such as legends) and make minor adjustments.



INTRQDUCTION | MY TOOLS aND SOFTWARL

Figuze 0.13

Ry desk setup ot Fose betieen 2017
and 7025, with prints fres Dan (att,
Gema 0'Bzien, Matt Deslaugiers,

e Shirley Wy displayed on the walls,
alengside soee of my owm watk,

Piquee B.14

Wy paper netebosk
and iPad Pro with sketches.

And with that, you're lamilion with the cone tools of my day=to=doy work.
Most of them ang also free ond open-source. | encourage you to give
tharm o byl

To be sure, | also like to exparnimeant with other tools. Sormetimes, o certain
design atyle or a certain data set might demand a different kind of

tood, such as WebGL, which | needed for the “Breathing Earth” project in
Lisgacns 4, cirvdl Blender, which | learmed whils making the “Nintendo Switeh
Gaarmaes™ wiswal in Lesson 1,
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LESSOM1 Charts have bacome wbiguitows in the corporots
workd, You contt g Ihrn:tl.:gh Q report or view a
glide dack without seaing a chart. And business
dashboords ara full of them, of couwrsa! kost of
thvesa foll into what | call the “ordinary chorts®
category. You could alss call them standard,

Give a Chort
Samathing

Unéqui

raditional, or straightforwand charts. Theay
ncluda ling chans and bor chorts, and thair sola
purpose is to show the data, Mony chart purists
glorify eutreme wersions of these charts and
Baligren thot avary pixal should be dedicated to
showing data in its most minimal form

No embellishmeants allowed!

t's hardly o wonder thot these straightiorsarnd
charts ong dvarywhiendc Thasa days, marny
paople know how to interprat tham without
rpading an axplanation. They are hugely
impaortont becouse thay allow pacpla to grasp
dota-based insights quicikly and aasily,




rain Bes the crux, How do you

maka an impact it your oudience has
saan hundreds of line charts? How

o you moke yours stand out? How
do youl injact sorme creativity (nta
avan the most common chort without

diminishing its alfectivensss?

n this saction, Ill demonstrote design
techniguas that can anhonca o
traditional chart. 'l exploin how o
add small but =g mifant iouches

o thee dasign, UeEe LNCOMIMIon

chart forme, and aven menge twoe

standard charts 1o creats something

complately new and exciting

By thia end, you'll ba obbe to toke
the ordinary chart forms that we
all know and love and make tham
g suitable for your dota, mone

mgmorable, and morne ellactival

LESSOMN 2

Conagidar
Uncomrmen

Chart Typas

ORDINARY

MINI
CHAPTERI

Broaden
Your Harizon
of Visual

Formis

LESSON 3

Combdna
Charts

MINI
CHAPTER Il
Usa Circular
sShapes

CHARIS




LESSON ONE

Gl\E
d CHARI

The to Pic llove to customize eoch project according

to the dota s, even if there ien't much dota

or 5 u bject te waork with. | try to add something to cotch

thi wiewer's aye, 1o mobe them curious about

of the du tﬂ a wisual that thiy haven't seen bedong.
ca n m g reut Consider bar charts. Bar charts are everywhane!

It's impossibla to recall all the bar charts you'vae

inspi rution sean Fva personally created mong bar charts

thom any other chart typs, particularly in my

tu Elevute u prefminary analysis stage, whan i axploring

and trying to wrap my heod arcund a new

st ru ig hﬂnrwu rd data et | also often use them os

supplemental charts arownd a cantral, mone
churt prominant visugl, Howawer, when g bor chort
for any other straightforwarnd chart type) needs
to be the primary visual, | try to go beyond the
dafault. | look to elevate it in o unique woy and

sl

18




SOMLEIHING

LESSOM 1 | GIVE A CHART SOMITHING UNIQUE

ek it stand out from oll the othar
ar charts in the world

Depending on the data you're working with,
this process can be easy or challenging, | find
that whan working with data that has lots

of alerments (rows) or varlobles (columns),
customizotion happens more noturally. | see
mysail a8 “pointing with the dabta.” The mora
ciata | have avallobbe, the bigger my toolset

| et micEe opportunity (o create somathing
wisually divarss using a varialy o shopas,

in veamious sizes ond colors. Smaller data sets
dhan't olten allaw e 1o paint so realy. | need
to 5it down and think obout how (o mdalkn

thar visuol more memarable and engaging.

Whathser I'm wDrkil'lq wWilh an expansive dolo sal
o 0 suecinet ona, | irst consides tha dota’s topic
and what each dala point represants. I the data
501 is obout paophe, cities, technalogy, or nature,
for instance, Il tap into those ct:lcgnrins for
craative inspiration

NIQUE

EL)




Figuee 1.1

Adyen®s esployee growth
frem 2017 to 2018, by effice.

For as far back a5 I can rewesber, I've
been b big believer dn turning dats inte
relatable, captivating vinal experiences,
After reading Glorgia Lupd"s 2617 “Data
Mmanise® sanifeste, I realized that sy
style aligned with 2 soweaent to sabe
data, as she says, "unique, contextual,
intisate.* Glozgda's work contimes fo be
& teochotene for s as I've developed oy

personal ddeas about data design, many of
uich are now expressed fn this beok.

MAKE IT MOREHUMAN

Whn I'm reprasenting individuals within my data visualization, | try
to make each persen visible—showing each as o separate entity.

An almost stacked bar chart

BUSIMNESS | 2009 | ADYEN
investors.adyen.comffinancials/hz-2018

For example, the grid of (somewhat) stacked bar charts in figure L1
puts a twist on traditional stocked bar charts. Of all my creative wark,
this is the closest 've gotten to leaturing o standalone bar chart as the
primary visual. | created it for a bi-yearly sharaholder lettar for Adyen,
a poyment technology company in the Nethertonds. It shows the one-
yoar growth of full-time employvens (or FTES) in each office. The numiber
of employees at year-end 2017 is in bright green and the number of
odded amployees at yeor-and 2018 ks in dark green.

Sincea | wos creating a chort about o relatively small number of
peiophe, | wanted to drow soch person seporately. | especially wonted
to @mphasize the individuals running an entire office by themselves.
After some rough sketches, | eventually made a visual that looks like
o stacked bar chart (if you squint your ayes a littha), but whara sach
employes is o single diamend,

Indtially, | usad a square to reprasent each parson. However,

| fownd that rotating the squares 45 degrees to form diamond shapas
was a little mare visually attractive (and as o metaphar, | felt that

a diomond shape looked more like o *human” shape tham a squana).

| could have styled each diomond a litthe differently. Humans are

ol unigue, ond adding a litthe randomness 1o the icons makes them
oppenr mone ofganic, mode notural, more human. (1 dive deepar

into rondomness as a creative tood In Lesson 12.) Howevar, In this cosa,
it wias batber to show restraint and moke eoch icon look the sama,
Emballishing the diamonds furthes simply wouldn't hove baen a good
visual match for Adyen's brand style and the report’'s overall deslgn.

in addition, making each diemond a litthe different (in size, for example)
would obiuscate the stacked bar chart shapa | was going for,

There are no strict rules thot determine how far you can go In turming
o more standard chart into something unigque. You hove to rely
somawhat on your gut, ond ask yoursell, “Doas it faael right?**
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You develop this intuition with expariencs, but, along the wiay,
you should:

+ Consides the importance of the viswal. This wos one ol many charts
in the whale raport and not the mest important ane. | made the rmost
impartant charts in the repoen as visuolly atiractive and memaonabbe
as possible ond while keeping the olfvers more straightfonsarnd,

+ Mgke it fit with the overall brond style (f cpplicobla).



I'n oot against fcons
completely; theze's always
& it depends.

Hewever, I would cawtion
you to agply icons only
whea you've considered thes
thoroughly, and even then,
wie thes spariagly and
wake sure they cosplewent
the sest of the visval.

1.2

+ Ensure the chaort still revecls the samea insights os the mone staondard
varsion would have,

Just twa intentional design decisions—1o plot indniduals insteod of
grouping them and showing them as diamonds instead of squares—
was all it took to spruce up a standord chart. By preserving simplicity,
this viswal has all the benadits of traditicnal stacked bar charts while
spoarking intrigue and offering a litthe mone datail.

DRAW INSPIRATION
FROM PHYSICAL SHAPES

Lat's ook beyond human-centric data. If your data poinis represent
any kind of tangible entity (cots, clothes, computers) or hove

a relationship to somathing physical {swech os dota about daylight
howars cormesponding te the sun), you con use that physical subject for
inspiration. You con also find Inspiration for concepts with a clear visual
miark or matophor (zuch as showing love through the heort shapa).
Basically, you have the Bberty to use any torm, silhouette, or shape—
whether simnple of complex=thal represents the data.

Parsonally, | try not to be too on the nose. kcons might come to mind
quickly, However, on overload of icons mokes a viseal appear less
refinesd. It puts the viewer's locus more on the icons thems atves,

not the data. Furthesmore, using mony icons often creates visual clutter.
The more complex the icon’s shape, the less elegont | generally find

the result.

Hevertheless, that doeesn't meon anlcon can't be a good
jumiping-off point.

Triangle flights
BUSINESS | 2017 | TRANSAVIA
visualcinnamon.comypartiolio/a-year-in-flights

dislane fo

Cftan, when | woant to represent a single dota

point, | apt for the tried-and-true cincle. Cincles ane
unlverzally recognized as individisal data points.

A circle is the most minimal shape, perfectly
symmetrical; dot your pen on o piece of poper and
wou have a circle it's a fundamentol shape, and
owailable In ony grophical scitwaore. But there ara




Figure 1.2

L sketch of the various ways
each flight 1% enceded thiough
its trisngle shape, erientation,
position, and colec.

Figuze 1.3 6 b

The final pester of “A Yeaz

in Flights,* shewing a yeaz

of Transavia's flights, using
triangles to represent each plane,

other options thot foll somewhaere bebwean circles and vary

complex shapes thot are ripe for sxploration

Caongidar, 1of instonca, the piace | cisated 1of Transavia, a Duleh airlime.
| ploscid all thdr tens of thousands of flights from the previous yoor

inone wiswal, | didnt us

irvy airplandg icons to represant airline fght

dato. Instaad, | used o mare schematic idea of airplor slongatad
triangles. A5 shown in my sketch in figure L2, there ware various ways
that | encoded the flight dota into trangles. For instance, tha talier the
triangles, the farthar the distonce to the destingtion. The widar, the mora
possangers. Up or downward pointing triongles represent cutgodng or
incoming Mights, respactively. Color shows the country the flights wane

going to (lor cutbound) or coming fram (inbound).

In 1“-3'."".' 1.2, you con see the final result that wos printed on o canvas
spanning aimest 3 meters wide by 1 meter high (9107 by 3°3°)
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| also thought the elongoted triangles evoked the airplore exhoust
trails that fan out a8 the paerticles dissipate, This symbolism, In addition
to the schematic alrplone shape, moda trangles a more natural
shope than dots o represant eoch fight.

Vinyl record circles
Flguze 1.6a B b
PERSOMAL | 2016 | THE TOP 2000 % THE 705 & B0S
A zota in of “The Top 2000 W =
the 70s & 305* visual (a) tp2000Vsualeivoemon com
and the full poster
en the next page (b). Fhgure 1.4 shows a poster | craated for “Daoto Sketches.” It explores the

top 2000 best songs—as chosen by a Dutch audience—whera each
sang ke o circle. The songs are clusterad by year of releaze and plotted
along o diegoenal axis with 1960 o1 the bottom=laft and 2010 ot the togp-
right. Thi bigoer the cinche, the higher the position in the top 2,000

Ag this data set TGFH'B‘SBI'“EH MEEIc GCross the
decadas, | moda the top 10 songs stand out by
designing them to look like vinyl reconds. | was ecky
thaaat o vinyl record is circular ond quite scharmatic in
its basic Lll!tigl‘l; lanly hod o add two smaller cinches
1ot main I;.Ini;t.fsnu'.- circlg to creales tha record’s
bl [in m-d] and the tiry hola in the middiae I:in whi'll;r].

1ds

mdan Ahdpsody
197

sy Lo Healen
xiin 1971

Making aach of the 2,000 circles look ke virg
records would have overloaded the visual, resulting
in a eluttered mess. instead, by only apphying this
amballishment 1o the top 10 $ongs, | mode thess data
points stand out. Thae vinyl records add that small
“something” to make the visual mone unigue,
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TOP 2000 ¥ 70’s & 80’s

S 1799 the 2000 miars L pegilad sangs of 5l time, ik valed by (ks
shorw's sadicnoe, ane played on Dotch national Radia 2 in & yearly
marathon The 30 songs are on the air betvween roon on December
25t until Mew Year"s Dve and gwer half of the Dutich population Bsbers.
1 1he Top 2000 each year

Eachi @ R the right represents a song b the Top 2000, 1t is placed
according Bo it year of reledse. Inthe kegend below you can see what
i g and color of & Lorg meand.
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But they're losing tracks
to the new Millenium

18 musdory s that the Top 2000 will be mane yoresd oot for each rew
eition, Hinge thera ane morg Songs b Chodme Trom. Howeser, il we
cowmpare Phe datribut i of the Top D000 songs over 4 edithons. we see
that. especlally, the $10's has been gaining a kot of popularity.

Ever though all songs from the 907 were out in the 2000 edition_ only a
few song. froem that decade were chosen, Wheress inthe 2004 edition
the rusmiber o ongs from the B had risen sigaificantly, This could ke
U 10 & e EENGration vl had grow up dharing e 507S Laking gres
Trom Ehacese: b vodisd b e ey 3000NS [who apperantly didn't
appreciate the Pewy musich
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The Exponential Growth
of Solar Panels

ARG THE PAST WS ¥EASE
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1.5

Flgure 1.5 B b
fot of the Hral frases in an

ardaation about the rise of solac
panels in Suitrerland sver the pait
55 years (a) and 3 reosed-in view

of the top Line chazt (8).

Pt e L e i
= B e

USE THEDATA'S TOPIC

instead of facusing on the data points (ke individual peaple or
individual songs). you con also take o step back and look of the data
ot as o whole, The ovweroll subject con often act o3 o fofm of Creative
inspiration. Iz the dota sat about something as brood o3 movies? About
somuething more narrow, such as science fiction movies? Or something

supet specific—data thot porhops dives deep into one particular mavie?

Line charts with map backgrounds

BUSINESS | 2023 | SWISSGRID
wisueleinmemen camporioloftwinssgrd- gencoop

Figure LE shows onae of the final lrarmes in an onimation about the
growth of solar ponels across Switzedand, The moin visual is o mop of
Switrerland with circlas thot “pop up” ot eoch new location that odded
solar panets cver tho patk 35 yoars. Tho circles Hest appear kn yolow
and siowly turn grean as the animotion progressas. My client, Swissgrid,
the Swiss national electricol grid company, wanted (o odd a few extra
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Average price of solar panels
[US § per Watt]

The cost per Watt is 40x cheaper
in 2021 than it was in 1990

insights 1o contaxtualize the main map, such
as the decrease in the averoge price of solar
panels Ling charts made the most sense for
those smaller dota sots. Howewer, the simple
ling charts initially created looked too plain
companed with the detailed map. Dasign-
wiza, the alements didn't go well togethar,

Sinca the thiea line charts looked a litee like
mcLentaing, and the primany viseal wos a
mop of Switzerlond, o country known lor its
peaks, | applied the lepogrophic contour
linas from the main map te the background
of each line chart. | selected contours from
the reglons arcund three lomous Swiss
mguntaing. The bockground contours don't
add dota insights, but they bring the dogign
style of the central map into the line charts, visually connecting them. In
addition, the contour lings made the ling charts a bit more intéresting to
loak ot and mare memonabbe

015 2020

It's subtie, but if you look closaly, the contour lines below the chart's plot
line are green and thicker thon the lines above the plot line. Furthermaone,
o subtie green grodient from the top-rght to the bottom-left adds o it
axira touch to the design o make the orea below the line chart stand out
mare against the background,

Five circles instead of one

PERSONAL | 2016 | OLYMPIC FEATHERS
olyrpic el S VELaICIRNGMOon. Com

The visual In figure L& shows every gold medal winnar in the Summarn
Olymiples from the first games In 1896 up to 2016, split by sport, edition
{yaor), event, gender, and continent of the winning country. It wos
anothes personal project | created for *Dota Sketches.”

I'm not saying thot inspiration con never come from anything alse than
tha data of its topic. Somatimes, inspiration strikes out of the blue. This
doasn't hoppen often, and | genarally think the ideos thot relote to the
data or toplc ore stronger.



Aroind the tme that | wes leoking ot the dota, | rendomily happenad

Figute 1.6 to S0 an image of o lonned peacock 1ol | Began sketching circles, as
“Blywpit Feathers™ shewing | was inspired by both the circubar shope of the tol and the symmetny
seme 5,000 gold sedal winness of the individual feathers. However, after anolyzing the data sat and
fron wvery Sommer (lympics. ; .
drawing soma sketches (Sgune LT), 1 realized that one lorge circle

wouldn't it ol of the dato points unless | made each gold maedal really,
really small, Then it occuwrred 1o M 1o use the five fings of the Glymplc
symbol since it's s0 iconic ond recegnirablel Although the final design
did not have the leather shapa, | still namaed the project "Olympic
Feathars” as feathars hod been in my mind during the whole process,

1.8
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Thinking back on it now, I'm surprsed that | hadn't
thaught of wsing a kayout with the five circles from the

fi ) vary start. However, | often dive in straight away when

1 find @ new, exciting project to work on; | get pulled
by the “current” of whatewver idea or thought | have in
that moment. Only once | sturnble ocross my first big
problem do | “corme back up for air” and think about
it mode holistically. To this doy, it's o habit thatt 1
struggling 1o break!

L ;
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—_— T e
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IS e (L =
higua g™ P 1l pdrmét some topécs aren't terribly Inspiring, especially
thi meore stully ones, such as financial dota sets from
banks. Mo more doflar signs of stacked cain icons,
please. At an alemotive, | suggest locusing your
_— craative @nergy on the chart's design, such as the use of sublle color
Figuee 1.7

A shoetch where I was toying te figure
ot how to lay out all of the sedals.

gradionts (which 1l go into in Mini Chapter Iv), the font chaices, or
tha color pakatte.

Thate it one specifie wary to take an ordinary chart Beyond the
delault, to moke it stand out ond be mermodabile. Heverihelass, |
hope the specific examples I've shown here g you new ways to
think obout using the data points—os well of the doba thermes and
associations—as o sowce of inspiration.



LESSON TWO

CONSIDER

Nontraditional Thre aro mony mre ways o

visualine numbars than the default

chu rts cun be options avallabde in software tools.

L wevil o Shoppirg, ou can

mu re. exp re.s 5 i'u'e paruse a wide variety of chart types

an disploy on websites such o the

und com m u nic_ute Data Viz Praject (datavirproject.com),

which showcosas over o hundred

certuin dutﬂ diffarant oplions. A slgnihl:.nm banafit

of stondard chorts—like bars, lings

insig hts more phes, and scatter plots—is that many

e peopbe are familiar with them and

Eﬁectlve Iy can quickly and intuitively get thed
meastoge. However, a downside

of stendard charts is thal they can

aversirnplify the dota and the Story
If you find this (o be the case lor
o particular data set you're working
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with, | urge you to see if o nontroditional
chart can conmvay that undarlying story

more ediectively and with more nusance and
cara. Furthermons, becouss thesea often
overleoked chorts are less common, they can
add a unigque and creative Hair thot pigues

@ réoders intarast basad simply on thair
oty foctor,

CHhdR]
TYPES

UNCOMMON



Visualizing meney flows

BUSIMESS | 2019 | ADYEM

invastars.adyen comyinancials/h2-2018
Pl start with my favorive example of how one particular uncomman
Flyms 34 chart type—which, thankfully, ik appearing more often thase days—
The sketch of the Sankey disgram wos o perfect match for the data and wowed the client's stakeholders,

showing the soney flows.
Let's return 1o thir Adyen report from the previous lesson. In addition 1o
that diamond-based stocked bar chart about employee growth, | got
to create several more charts for that report. The most important one
summarized Adyen's earnings and
COSES oV O given pariod.
21
Thie raw dota table contalned
numibers about the money coming
inta and gaing out of the company.
These numibers reprasented o maney
flow:, which is often lustroted wedl
through Sankey diagrams, where the
value of a specitic entity (maney, in
this cosa) scales to tha width of the
limes in the diogram.

T il ingpiration for this project,

| looked for examples of Sankey
diograms and soved the onas i liked to
amoaod board | had Sat up on Pinterast.
Then, using the inencial Purnbers in
thee dhota toble os o rafarenca, | drew
tha rowgh skatch in figure 2.1,

Sankeys ang usually drawn
horizontally, with the flows progressing
from kaft to right. Howevar, | knew the
report would be printed in o portrait
layout. Theratore, in my sketch, | made
thee monay flow vertically, starting ot
the top and ending at the bottom.

1t took me considenrable time to make
this sketch a reclity. | used D3's hondy
Sankey plugin to create a basic




LESSOM 2

Figuze 2.2

A early werk-in-pregress
sereendbat where I usd trying to
wrangle O35 Sankey plugin into
my design, with minimal success.

Figure 2.3

The final result of the Sankey
visualization in Adyen‘s
shapeholder report.

I CONSIDER UNCOMMON CHART TYPLS

Sankey diogrom, Howavar, | wanted things to ook
different thon the default. For one, | wonted the
money flowing out of the company to curve ing
perfect quarter circle, away from the wertical line,
and fade cway. {You can see this concept in the
emall flows bending to the right in figuse 21).

| also wonted the share of the money that flowed
all the way to the end to be a straight line down.

This meant | hod to colculote how to preclsaly
position all the fows on the page. Thankfully, my
rough sketeh made it easy to know what | wos trying
to achieve, even i the attempls along the way
sometimes looked hopeless (cose in point, Hgure
2.2), Thig i one of the reasons | alweays like to skatch
rry dasigns first, aspacially the sraller data Sats
whare | can get a good handie on ol the numbsers,

Figure 2.3 shows the findl published resull. | learned that the viswal
was received vary well by Adyen's shamhalders, aven though marny of
themn had never seen a Sankey disgram belom.

My general strotegy for piquing clients’ interest In a less common
chart type Is by showing them how the chart will look. For this project, |
only hod to show the roegh sketch of the Sankey to comvince my client
that it wos @ greot way to present the dota, Often, o sketeh i3 enough
o clor the trick, bt | olso like to odd several screenshols of othar good
exomiples of the chart lype. Somatimes, | irst have 1o make o simple
prototypa using thedr dato. in on extramde case, for a dillerent cliant
and a different Sankey, | hod to create the visual entirely betore |
could convince them of my idea, which wos certainly a risk, but one |
waos willing to toke os | believed it was the optimal opprooch for thot
particulor data set.

Thiste iy b times whin you simply can't convines your clignt e
manager to go for a bess comentional chart. They can be too set in
thadr ways, or there may not be a budget for the extra time a new chart
might require, or they don't see the benefits of your idea os clearly as
you see themy; there can be many regsons. In those coses, let it go, os
I'v learned to do. Use the standard chort, and keep your eyes open for
ocnother opportunity in the future.
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LESSOM 2

Figure 2.4

®y sketch (uith nates in Butch)
te peveal hou the list of tep 10
baby names charged over tiee,

I CONSIDER UNCOMMON CHART TYPLS

Visualizing the most popular names
PERSOMNAL | 2015 | THE TOP 10 BABY NAMES
nremar.github.ieytatymamas

Ezch year, the United States Sockal Security Administration releases
o list of the most popular boby nomes by sex. | wos surprised to Hnd
that tha dota goes bock maore than o centuryl Wanting te increose
vy skillg with D3 ot that time, | thought it would be interesting to
wisualize the ghilts among the most popular baby names over tima.
Figure 2.4 ghows rmy initial sketch. It looks like a line chart, but it's

a ling-chort variation known as a *bump chort.” With bump charts,
tha y-auis Shows the ronk ordar, with the highest ronk of the top.
Thay are specitically suited to explore changes in ranks over time—
axactly what | wonted to do with the baby nomes.

I had hoped that the dato would als contain the number of babies
gi\r&ﬁ each nome 50 | could cdd circles arsund each point, sized 1o
that nusmibses, Howenves, the dota only contained the ronkings, which
wos still quite o trove.

I parmed a lot about interactivity while creating this vissalization.
| addad hower interactions lor aach ling, o search Box, o BUlen Lo

switch Datwaan glrls and boys, and mand, With oser 135 years of data,

the full timaline, crunchied to fit the width of a sereen, made it simply
taa small. So insteod, it served of o tool below o bigges version of the
chart, whare you could salect o
span of time that the larger chort
would focus on. (Highlighting

o subset of dota In this way s
called “brushing.”) The tinal result
i% in Hgure 25,

it 1 hadn't previously seen an
axample of o brushabla chart,

| probably would have never
thought to use it hare. And that's
a bit of @ catch: In order to pick
an EnETman chart form, you
harve Bo knoww it exists in the first
ploce, Il dive morne into this
concapt in the next chopter,
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The 10 most popular baby
names per year since 1880

Cm g e ey =

Flguze 2.5
The final result of the “Top 10

Baby Kamts™ vinml for girls.

sealed by height
100

Scaled by suzface anea

Squares instead of bars

BUSINESS | 2019 | ADVEN
invostors.odyon.comyfinoncials/2018

Somotimes the cose for using an uncomman chart is less obvious.

1t may be more appropriate than o standard one, but for small or subtle
PEOTONS. | Want bo return to that Adyon repart ona kst time. The data,
which broke down operating exponses, was presented as numbars
GCIOEE Singiol TODIes.

I could have taken the e0sy poth and simply put all the numbers in
a bar chart of expensos (wages, taxes, inventory, otc.). Alternatively,
I eould hovve opléd lof o stocked bar ehart, which shows the part-ta-
whobe relationship (the total costs broken down [nto the sub-parts).
Bt | didin't go with eithor of these stondard charts. Instead, | used

a treemap, as shown in figure 2.7, A treemap is also appropriate

tor shonaing part-to-whole relotionships, and | had several clear
resons for toking this path over a stocked bar chart.

For one, this visuol wos obout conveying 0 gengrol sense of the costs
and relotive size of eoch expense. Because there were ables

In the report presenting the octual numbers, | didn't mind using surface
area (rectanghes, in this coso) to represent the expenses, sven though
tength (ke bars in Dor charts) makes it easier 1o compare therm.

A sacond reagson wos the considarable difference baetween the lorgest
and smolest exponsas. in foct, therne wos o massive gap between
the largest expende and évery other expense. In a bar chart, this would
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2.7

Figuee 2.7

A treenap conweying the
breakdoun of Adyen's 2018
wperating expenaes, published
in its anoual meport.

have resulted in a chart with onae glant bar and an array of tiny bars. The
visual would have been faithful to the dato but not greot at presanting
oll the cpenating expenses. Using area to encode the data, such os with
ractangies of circles, brings large differences in values “wisually” closer
together. Sea gue 26 to compare the same values as bars {using
haight) and squares {using surface area).

And third, @ treemap is 0 less common chart form that is redatively easy
to interpret. it hos a higher novelty factor than the standaord charts,
meaking it generally more intriguing and meamorable.



Several of oy faverdte
mevtraditional chart types besides
Swskey disgrams, tieemnpd, and busp

charts are:

Mlwvial disgraas

knother type of flow chatt subtly diffeent
fran Sackays. 1 created a curved version
aboust how people tramition fzem studies to

eccupations in figuee 5.1b.

This s what the =Top 2000 % the T3 & Ms~
from Lessan 1 wses, in fiquoe 1.4,

Cizcle pacidng

The "k Cleser Lok at Labsr= poeject from
Lesson § et this, im fiquee 3.1.

Fof thizss reasons, the final result was both more effective in portraying
the data insights and also mone visually intedesting than a standard
stocked bor chart.

Wy rotate it 45 degrees, though® Well, i iiled how it made the whole
présentation that B mone visually oppedaling. Modeover, the oientation
mada the two tresmops fit better on the (portroit) poge ond
complementad the design style of the diomonds from the employees
chart In Leazon I (figure L1),

T've olten asked ry clisnts, “It it IMPOront that the viewers can reed
the exoct numbaer, of i it good enowgh for them to got a sense of the
numbens?* | then explain that doing the latter generally gives me mare
opportunity o mabe on attention-grabiing, beoutiful, ond memorable
wisuol. This project nicety exemgplifies this distinction,

I'want 1o $tress this again: The chart ioim you choose has 1o Comay
the information sffectively, It's not about plciing somsthing unusual
for unusual's sake. It's about realizing thot although you con visualkine
mary data sets with standard charts, o kess commaon chart might

I just o8 good—of even bettor—at convaying the central Inssght.

Lite all ehart types, the nantraditional anes hawe their strengths
ond weoknosses. Howewr, Bocouse its highly Boly thot your target
audignce hasn't encouniered them (very often), the uncomman charts
have 1o be quite @ bit mare eliective or visually Intriguing than

the standord option would be.

But how do you know il o different chart form is elfective and if people
will e drerwin 0o 17 FOF e, U ORSWET COMWES down 1o whether pesple
undarstond the insight or goal I'm trying to comay. And to determineg
thot. | deploy o muiti-step process.

My firet step is alwoys to use mysell o8 o test cose—nat my currant
el but rry post sei, | keok bock ot my initiol notes and recoll wihot it
was lie wihon | wat now to the data. What wos unchear to me ot the
tirme? (Doars Ihis visual provice clarity® My projects generally span two
wisirks 10 wio montihe, 80 it is relathwedy easy 1o think bock to that initial
mament of encountaring the data.

L]
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&

hopd diagraas

Tou'se aloeady seen one in the
Introdection sbeut hou pesple saitch
between phone brands, in figure 8.6

Which you'll see in my "Wy Bo Cats &
Dosgs 7™ puoject in Lesson 7, in figuze 7.7,

Voroned treesap

A treessp but with a sope organdc-locking
layout. Wou've seen one in the "Detign
Proceis” chapter in the Intreduction
{figuoe 6.11), and you'll see & moce
wlaborate example in Lesson 8, with
Figees 8.1 and 8.2,

CONSIDER UNCOMMON CHART TYPLS

My second step is to ask my client for feedback. Sometimes,

I'll ask tham to show the visuol to their collecgues who aran't
involved with the project (but whe could be an intended
oudience). You should ask for leedback every lima you share

on update. Whot's mare, malke sure you share rough initial
Varsions {Uﬂlh an eaplanation on how to intanprat IMI'I‘I:l nsteod
of disappaearing for a while and coming back with somathing that
Igoks vary polished. If the leedbock indicates that the chart ismt
affective, you wont to address that critique os early as possibie.

For bigger projects, | might ask my dota visualization friends
or collsagues for feedback. IF possible, | might share o snaak
peak on social media and see what reaction it gets. And if

the intended audience is really general, which is often the case
for newspaper visuols, | will performn the “Dod Test,” and yes,
ask my dod If he gets L

For this type of projects | work on, those steps have abways been
more than mough to realize whather oy visual is affectie,

o whathar it feels like “homework.” Howevar, the mone serious

the impact your visuol can make, the more sericus you need to be
In researching the pros and cons of your chart chalce,

In all cases, f sormeons has difficulty understanding the visuwal,

| try b find the root couse of their conlusion by asking questions
liko, "Wy wos this unclear?* or "How did you come to thot
conclusion?” Somatimas, thelr problam isn't with the chart type.
But other times, my cholce simply isnt working. and | need to
rewart oo troditional chart type after oll.

50, the niact tirme you moke on important dota visualization,
axpariment with a nurmber of chart types to see if a nontraditional
o Stonds out as the best way to convay youwr data. If it does,

It will probobly have on cdded bonus of being more unique

ond eye-grabbing.

————

Thankfully, sare and mere vissalization
feals support uscomson charts, aakiag
thew faster fo test and easier for data
prafessionals te create. dny benefit this
wight have in fmpreving the data literacy
of the general public would Be wenderfull
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HORIZON
Of VISUAL

FORMS

Being aware of a wide range of chart types is
assantiol 1o hnrnus-:ing the maost efficient and
angnging vigual forms for your dato

AS the Venn diagram in Hgure L] shows, there

is o lorge universe of visual possibilities, A subsat
of this universd will it your speciftic doto seq,
resulting in somathing that propaerly conveys

tha ir\sighls off wour dota,

Within this subset, there moy be o few good and
maybe one of two omoazing chart forms for your
L HOWEWET, Wou Moy not know that thoee
greatl opticns exist! By making your “knowledge
circle” bigger, you will hawve o larger pool of
chart forme (o contidar. Hopalully, ths will make
it rrvcared likoidy that you'll find o highly oplimal

solution duding your creotive process,

atthouwgh increasing your dato visuolization
mowledge happens naturally as you get more
experience visualiting data (it did for me),

| urge you to give yoursedl a boost and actively
braad an your horiions,

| suggest starting by browsing through scma
doto visudlization cotalog welbsites thot leature
hundreds of ditferent chart types. After that,

| highly suggest following lellow data
wisualisation cractors whosa work you e

Thasir social madia posts of nwEletbars can be

MINI CHAPTER |




great resources. Gat inspired by others.
Remix instacd of neanant

Ancther resource | recormmand is the
“Infarmotion |3 Beowtiful Awards.” During the
salection process, the competition organizers
publizh a list of entries that make it to the
longlist. (This list gets further downsized to

a shortlist and, eventually, a handiul of winners.)
If | com spang e time, | e to chack out sach
langlisted emry.

In generdal, keep your eyes open for dota
vizualizgtions whan you browse the web.

il something draws your eye, take a minute to
look at it inguisitively, Why do you think it staod
Ut b you? How is it visualizing the data?

If yous think it logks Baeautilud, try 1o understand
axactly what parts you find beautiful, The colors,
the typography, the shopes? These little thought
exparimants should be fun, If it feels more like
homewaork than leisure, you're pushing yourself
too hard. Do it in a cosual way thot works for

yiou in the kong run

Figere 1.1

A Yeon diagram illustrating
the benefits of having 2 lazge
“knauledge circle” of wiswal forms.

A great

option ~

+

ALL THE WAYS
THAT WORK

FOR YOUR DATA

ALL THE WAYS TO
VISUALIZE DATA

L1




LESSON THREE

COMBINI
CHARIS

Fusing chart
types together
can create
distinctive
and
compelling
visuals

Cnca you have a good handia on
the universe of chart types, Hfind that
combining tham is tha next naturc
cregtive step to explore. This lesson
will walk throwgh two ways to oo this:
plocing one chart ino another and
mmerging the best of twa chart forms,

B4
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Figuze 5.1

The highest level of =8 Closer
Lok &t Labor® showing all of
the occupations in a circle
packing chart.

LESSOM 3 ] COMBINLE CHARTS

PLACING ONE CHART
INTO ANOTHER

Let's start with the simplest way to combine two charts: inserting one
chart into another. | aspecially like it when the outer chart has large
cireles that con act s containgns for the nner ones.

Bars inside circles

PERSONAL | 2015 | A CLOSER LOOK AT LABOR
nbremargithub ia/occupalionscanvas

This one is from o while ogol 1 hadnt baen using D3 for that long and
wanted to mprove my skills. So | created many personal projects arownd
thiz time, including one that leoked at the US lobor force.

1took a nice, chean data Set rem the US Bursau
of Lobar Statistics that broke out emplayed
pecpls by oocupation and age. This data set

= contained the number of people working ina
hierarchy of cccupational growps. Additionally,
the data split the number of people In those
groups into eight oge categories.

I used o circle pocking appreach to visualing
tha higrarchy of occupations. Bach cccupation
(2.9, dantist, psychologist) is o white circle

sized occording to the numiber of peopde In that
occupation. Thoee circles are grouped togethar
i lorger circles ond then those circles ane
grouped in even larger circles, all bosed on the
hierarchy. For instance, firafighters, police, amnd
detectives ane all part of the “protective sendce”
oocupations, which ane, in turn, grouped with the
ether “service” occupations such as parsonal
care, heaithcare, and food preparation,

You can see the complete overview of
secupations and iheir groupings in figure 31
Hewering on a circle riggers a toodtip showing the
nare of the cccupation or socupational group.
Clicking on a circle 7ooms into that group.
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Physical scientists, all ol
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Miscellaneows: life, physical, and social
seience technicians

3.2

| afso wonted 1o convey oge data. Age cotegonies would present nicely
o a bar chart. And 80, | thought, why not ploce bar charts inside aoch
white occupation cincle? Zoomed oul, the white cincles wang 1oo srall
R ta fit an entire bar chart, But thanks to the wondaer of nteractivity, which
Figuie 5.2 | was still wiery new to ot the tirms, | devised a solution: raveal thae bar

b rowmd-in wier ol the "Lifs, charts only when 20omed in close encegh for the enlarged circles to
physdcal & social science™ el
ook, Which the e contain thes
socupation circles aoe large
yw to Bold bar chagts, Figure 3.2 shows 0 soomed=in view of the “Ele, physical & social scignoe®

group, which is inside tha right circle of the “managemant, professional,
arnd related” group in ﬁgum ),

By embedding bar charts into the circlas, | provided an axtra loyar
ol contaxt and il'l'!-'ghﬂ into each Df’.‘\'."l..-l.'lﬁlil:ll"l ililéguﬁflig have a Wy
diltarant age distribution than judgas, for nsta mea) while mo King
thi wiswal a litthe mong whigue and mamaorakla.

a8



5.3

Figure 5.3

Zooming in en the top-left
cirele frea the “0lympic
Feathers* preject in Lessen 1,

The et ol B Ravard e sl
11 el Paltiiied 1 T Ll Bogein

LESSOM 3 ] COMBINLE CHARTS

MERGING TWO CHART TYPES

O of vy foverite approochas is to chermy-plck elements from twe {or even
masa) chart types and ses i | oan bland them. Sorme of the charts that one
listed &n chont catalogs ove ybeids, such as violin plots that one o mix ol box
plots and histograns. 1T admit that this method doesn't always wark, but
wihish it does, the results con be outstanding

Stacked bar charts in a radial heatmap

PERSOMNAL | 2016 | OLYMPIC FEATHERS
olympiciamiers visumicinnemon.com

| already introduced the “Olympic Feathars” project inlesson 1. In
figure 3.3, F've roomed in on one of the five circles, showing othlatics
and gymnastics gold medals. Each ring represents a dilferent Olyrmpic
adition, from 1886 (inner ring) to 2016 (outer ring). Each section of the
circle is a sparting discipling, with female events in one hall {pale red
background) and male events in the sther (pale blue backgrouwnd).
Firsally, gach gold medal is a rectangle, colored accerding to the
continent of the winning country, Finally,
Citymipic or world records are white dots within
tha rectangles.

In essemnce, this viswal borm is hundoeds of
stocked bar charts merged with a circular
heatmap. This hybrid design wraps all the
stocked bars into  radsal form, If you wane to
“unfold,” say, the fermabe evants from Athletics,
you would end up with o more typical stocked
bar chart—one stock of gold medats for each
Ctymiplc gamea.

Ax you may recall irom the kst ehapber, it was
o decidedly strange inspiration that led me 1o
this desigre an artistic imoge of o peacock's
tail. The symmetry of a single feathar somehow
clickad for me oz a way to show female ond
rmale events of one sporting dizcipline on each
hall af a leather.

As | sktched, | begon to recognize the elemants

of a circular heatmap. However, o traditional
circubar heatmap has o fiwed grid, which wasn't

a7
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Figure 3.4

The landscape poster versien
that I coested some tise afver
the release of the saline (mare
poztrait-style) version.

FULL DESIGH STORY

Figure 3.5

“Reyal Constellations™ sthows

the intertulned family tree of Eurepean
toyal houses gaing back humdreds

of years. See the isteractive visal o
seyaleonstel Lations. viswalcinnason, oo

possibhe hore dud 1o the number of events changing eoch edition.
Aftor sorma more sketching, | realized that | could instead dispéay
the doto os o stacked bar chart, but shaped inte the loyout

of a circulor heatmap, It résulted in .o chart form | hadnT seen belore
that accommodated 5.000() gold medals without

baing too overwhalming.

For this next example, | want 1o walk you through my whele doesign
process. It ook quite o ot of kol ond error before | found o good way o
wvisualize the data.

Inventing a depth circle
BUSINESS | 2018 | ALIS _

visuslcinnamon.comyportfolio/alis-os

Bodone we divp in, lot me give you some background, Tho cliont, olis_, was
@ South Alrican startup (now operating under a different namao) that was
developlng a moching learning system that, ot the time, was aiming to
hilp people spot investmant opportunithes. At the hioart of their businoss
was alis 05, an eperating systemn that drives evarything they do.

Alis 05 executed “senices.” of tosks, ranging from copying fles to running
predictive models. Eoch service belonged to a specific domdoin, or group
of gervices with similor tosks. Often, these services iggened others,
creating chains of tasks ond connections thot resemible o networ.

tha client wanted o woy to visualize this network, 1o see their system in
oction=what tosks wore running, which hoad falled, and what sonvices
had created ranw oo, Thay alzo hopad the final vissalration would
double o5 o marketing phece, takdng conter stage on thelr landing
poge. it needed to be informative yot visually striking, fully aligned with
tha brand's bold block, white, and bright red polotte, Balancing these
requirenents presented quite o challenge for o single dota visuolizotion!

THE INITIAL IDEA

Alig _ cormi o ma because thay felt the style of my “Royal
Consteliotions” visuol (fgure 3.5) would suit their data parfectly, That
project shows the family tree of 3,000 people connected to European
reyal housos, with sach circle ropresenting o person and soch line
raprasenting ties 10 thasr ponents, partners, and childoen. Dates of Dirth
fun along the verticol ads, The current royal lsaders one disployed as

To
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Flgure 3.6

A vary roegh first renslt

after placing the alis_ data into
the “Royal Constellatices™ tesplate,

bigger circlas toword the top, BEverybody alse i pleted horizontally, bosed
on the position of thew closest relotive amang el Cunnment noyodl lencers

ure to the alis 05 dato, soch dot :'[_'

Applying thi

would ba a service. The vertical axis (Birth dote) would show the

craation time of the service, while the horizontol armangemant (current
roval leaders) would hold the service domains

Alter a call with the client and seaing Uhe data, this seanmed like a vary
F

to get a vary rough st result of the netwark on my screen (ligure 3.8)

plausgibla option, and | started wi ik SO DErplate. |t didn't toke long

| rerliped imvmadiobtely that the “Royal Constelkations” approach did not
work with thedr dato

T2
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Thera wera two signsficant issues. For one, o sarvice hardly ever created
anather sarvice ina different domain. Tharalona, having the sesen
damains Epi&ud hodiz “uln‘l‘lll'r' did not allow the network 1o spracd out
harirantally. it's not even apparént from gune 3.8 that thas data is, in fact,
an intgrconnected natwork ot all!

—_— The second, bigger isaue wos that the process of services creating new
Figuoe 5.7 services generally haoppenad within a few (millijseconds. After which,

I:Iznpp:ir\q the domaires and I"lﬂ‘ulhil'lg I'I'Ilghl: h\"."ll."i.'ll_"l" Had a whils, rﬂ:"’.ll:i'-'l'.‘h'l' &L\E".J'-iil"lg Thiz maant all
stretching out the services aleng those services, the cirches, wanted to sit at the exoct same points alang
@ spiraled time axis.

tha tirnalind, resulting in vertically stocked blobs of pocked cirches,

| tried remmoving the domains to strefch out the
time asts along a spiral line (fgure 3.7). Howaver,
aven that wosn't ancugh to enase the blobs.
Furtharmore, thans wiis no sense for which
SErvices warsg craating othass.

I reachad cut to my contact ot alis_ to explain
why the “Royal Constellations” opprosch wasn't
eiffective for thair data. | emphaseed thot 1o move
foranard, we nesdad to rastart with nry weual
process crealing a design todored to the data
and the project objectives. Fartundbely, we wens
abde to recllocate some budget to accommodate
Q propar design phase,

TRYING TO FIND A GOOD
DESIGN APPROACH

This is whard th chart-marnging finally haoppened,
5. I°cl like b0 toke

though it ek many iteratio

you through some of the design attempts. The
following imoges are wery mindmal, Uil explain
the concept behind ecch ona, but dont worry il
averything doesn't make perfect sensel These
3.7 aarly deslgns were all about exploring the

potential of different lanyouwts

I thi previous ir.-mgr*n_ | Fad orranged the services olong o timiglireg,
with aach dot precisaly nmark ng fs crection time, For mey tirst attermpt

ot a new design, | wonted to see how it would look i | focused on

the order in which services wera creqted, rathar thon precise creation
timse. This would ensure equal spocing between acch one, whather

they wera created Seconds of Minubes apart. Since Many 2enices

were created almost simultanaously, the exact tirme wasnt as innpariant
s the orde

n which thy appaarad
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Flgeze 3.8

Services (dots) by domafn,
ordentd chrenolagically,

with gups betueen the dosaim.

Figure 3.9

Placing the tecvices in “spakes, ™
one spokr prr domain

3.1

| chose to ploce the sedvices along O circle, if only becouse | like
sphericol shapes and when 'm in doubd, | seam to dedoult to them. in

Figuig 38, | chustered sedvices of the Sorme did

n Eogathar nd oddaed

Qaps Batwiren thinm 1o i lly Sepanato ond Gomin from thi othar

Within tha domaing, | Srdared i Sorvic

s chronologicolly. The nes
revedal connections batwean aach serice and the sulbsaguant ::ﬁr
downstreom) senices it tr Goered

1 eso didl avwary with the rainbow schima (which | usually test garly in

rdl on O simple white-on-black

O Pro)ecl FOF SOrmdE ViSO |.JI'|:! ard &
rristid, Tha ondy axception wae il tha sonvicoe had falled, In which cote
| usad red—the only bronded color ovailable but alse oppropsiate for
whiof 1 nppraiaented

4]

Howe higrarchy of

W C

cubar loyout madde it difficu

el

vices, That i, which services ware tha “initia e

wirg creoted from another service

Sa | trigd a vory different apphooch, although | sodly dont ermanmibor
hoiwr thir idea come to e, | placed the domains as “spokes® radicting
rar a central paint (Hgure 18), with soch spoke contalning the
associated services. Hor, again, thane was no tmeding; | ploced tho

dols in order of their creation along the spokes.
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Clearly, one domain wos much langer thon the others, creating
on undessrable, off-balonced visuod. i n'lll.:ihr hove ried o oddness

Visualizing the services as seven thiz issue visually, but, rermembes, this dato was not stat
little (fozce-directed) matworics,

Figure 3.10

the visual neaded to be llexible, 80 it would work even as
the underlying data changed. | worried that a domain could
ol SOMmé point, grow £o large that it wouldn't fit on the screan. Alas, |

moved an to othar ideas.

1 then wondered how this cata set might ook o3 a force-directed

graph—the chart type most often used to visualize netwarks, whene
antities oppear o dots and thesr connections ara lines inking them.
i 10 each dormain, and the resull

| applied o separale lorce algor

wncag SdEi litthe clumped-up “hairballs® Obwvicusly, ot graat!

After bweaking the metwork algorithm’s settings, | got some less
hairball-y configurations (figure 3.50). However, it didn't feel like
a stable solution that could adopt easily to the evolving dato
sat. Funtharmaore, the visual conveyed o sense of choaos Hrat and
loremost It wasn providing any insight

But then again, this doto set was mone like o tree than a network:
& service would only ever oppear i o user initioted &t or if it wos
triggerad by an upstracsm service. Thanedone, | trked o trea

layoul, which is often horizontal or vertical but can also end
into o radiol Toamat




Figurae 3.1 shows tha result lor a radial trea whene each

niner bue dol represants o domain, and all the dols dirgctly
connected to tham are their associoted services. | liked baing
able o sea the hierarchy of services claarly. it's opparent that
one service can trigger a secondary sendce of even O seres
al secondary services. In turn, those secondary senvices

s pown thair own tertiary services, and $o on

| wauld horve stuck with tha: radial

Thasre was 0 good ehon
tred hayoul if not for one majer [ssue; domain crossing
nstances, whara one domoin's service cradatad o second ary
sarvics in a different domdin. Sodly, that inlormation was kost
entirgdy in the rodial tree

AL Ehis paint, | was running oul of ideas. | tried o Tew mone

511 outlandish concepts that didn't pan out. Eventuolly, | returned
to rmy original circle ide and tried to refine it (figure 3.12)
Figuee 3.11 | emiphosized different demains along the circle by adding dotted lines
& radial tree clearly shows in the gaps betwoen therm and thin solid arcs outside the moain cincbe.
the hiezacchy of cxeated services, | drew the inter-domain connactions on the inside of the circle (long red

to four lewels deep. |
* el i lines) and intra-domaln connections on the cutside of the clrcle

p R E




Figuze 3.12

Fine-tuning the eriginal circle
idea by making the domain sections
mere appazent and connecting the
sepvices with lines ruening dnside
and otside of the circle

Figuze 5,13

Moving services one level outuward
from their parent to show the
hiezacchy of service creation.

It hod some potenticl, but it wasn't quite thene, It didnt chearly show

tha higrorchy of servicas

| had completely run out of ideas. Mothing | tried worked well anough,
g0 | took a step bock 1o reflect on all ry designe by Davo I0vonles wens

thay straightiorwand circle loyout in figune 312, which aorrongod services

By domain and tima, and the radial tred n I'gu.'-er 3.1, whick ity
highlightad tha hisrarchy of services, Perhaps | could combing thae
strengths of both inte something new—starting with the circle layout
ond applying the hlerarchy concept from tha rodial tree. In this wioy,
I'd position each service on O series of cencantric cincles, with aach
COWNSINaam Sendice one step larther outward from its parnent service.

MERGING TWO CHARTS INTO A DEPTH CIRCLE
In figure 3,13, you can sed the first rough attempt at creating this new

chart form, which | colled o "depth circle.” Whan | first sow the resutt
| Iinstantlhy falt | wos onto something

7



Figuze .15

The depth circle after curving the
lines, sepazating the desaies again,
wed giving the cperational processes

& warm widte glow and the fadled
fetvices & oid glow, inipiced by cac
lights in the dack,

3.4

| could fimally sea which services hod created others, and | could even
spO heen @ sarvice farther cutword had falled [Shl'}-'dl'\ as red dots].
triggeding a cazcading fadure ihard, as it coused the ofnginal sarvice

(%
3

1o fail, too (See the bottom right in figuee 313). This likely happended
becouse tha original sarvice depandad on informotion from the service

it had craated in ordar to be sucbessiul

The hybeid opprooch let me precisety conkred the position of soch
sefvice, 20 | knaw that | could ultimately group them togather by

dormain—sonmathing the radial ires alone couldnt achieve,

| reintroduced some design alements from the radial circle daesign

Ifhn ure 313}, !r-::ln".l-::-'|11ir'.;"| thvi ::'.rni!:;.hl liras inbo curvy onas and adding




Flgure 5.15

Several “blocper® screenibots froa
trying to get webbly Lines.

LESSOM 3 ]

COMBINE CHARTS

Although varelsted to this
lessan, [°d Like to offer this
advice: any network or free
vissalization beoefits from 2
<uston approach because the
wast effective design depends
5o heavily an the specific
consectiony within the data sef,

detalis thot aligned with the clent's
brand. A key cspect of aliz_" bronding
was long exposure photos of cor lights
passing ot might. Drawing on Lesson 1
obout incorporating the togic, or in this

cos, the brond style into the design, |

e Oy oparational Serices o hr:gh!_
warrm whibe giow, while the failed onas
emitted a red giow, A& small thing to

add thot hod guite tha visuol effect

By the tirme I'd gotten o the vigwal in

fgueniy 314, | had all ths thing s F'd aimed

far. | could undarstand how tha system
was working: | could see the hisrarchy,
| cousld 8@ how some services haod
talled {due to athers faling), ond

| cowld sea the split batwasan tha
domaing through the lorger gap ond
datted lines saparating the domain
spcibons. And! it looked intriguing. To
SOl Who RS finalir SEan i UEI'UT(I,
it's meat irmmadiataly cléar what it's
reprasenting, but | beliews that the
wvisual form entices a naw viewar to
want to know. | was ready to shara this
warsion with my client. Thankiully, they
wera delighted with the result!

Further inspined by the long axposune photos of cor lights in the dark—

ond 1o opparantly give myself on extra challenge—1 wanted to anhonce

tha lines betwean the sarvices, 50 | drew O dogan near-tronsparant lines
between a pair of dots, each with a slight wobblbe, Lo represent cors
toking o slightly differant poth to the some destination

8
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Figuoe 5.16

Slightly webbly Lines impired
by car lights in the dack.

Figure 3.172a 8 b

T final [ﬁ-ulnl.. with sose extia
information in the center {a),
shich gets updated when the user
hovers over & specific service (b).

It took a kot of expenimenting with the mathematical formulos
to drow 0 subile wobbly line (Dot up lrgan the mear-transparent
linez), as the work=in-progress shots in figure 315 show.

Figura 3.1% shows the final result of this process, whara all tha lines
honva & galred more Charecher. You can Noww more claary see

a domain Cross ng on the '-;JP“. side, whana the rad lines span almost
o quarter of a circla.

a0
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ADDING INTERACTIVITY

Thee last s g."ul"ii_',clr‘.t step wos making the visual
Fnkaractive, thraugh hovars and clicks, and akle

1o handle continuous data updates

instead of bullding a tocitip for each dot, §

wsed the central part of the circle to display
information about all of the services (figure 3.17a)
or just the selected one (fgure 3.170).

Figure 3.17b shows o hover on o failed service (the
EtEhr red dot on the kelt with a white circle around
it) and the coscodi ng affect up the hisrarchy,
impacting its parent, and their parent service.

W can alss haver over o spacitic domain ans
(olong the inside of the circle) to highlight only
those sarvices (figure 3.18) or click on it to make
the visual animate and visually remove all the
ather domaing

Fm very happy to howve found a way to reveal the
connactions in this complax system of services,
espacially considering how unsuitable the initial

“Royal Constellations” concapt was for the data.

in the end, marging my favosite elements from a
cirele layout and a radial ree ereated something

truly elfective=and totally unique=>for alis_" data.
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Figuee 5.18

Hovering ever a specific domain
arc highlights only the services
that beleag ts that desadn.

Starting with a straightforward approoch—plocing one chart withén
another—is a great way (o ease inlo the technique of combining charts.
Buit marging two chart types s whene the real magic happens. This
approcach taies maone allort, though it reguings thoughtiul planning to
comie up with the concept, requiting sketches and likety some rough
protobypas to gouge the potentiol Yet the results con absalutely be
worth it. When o well-executed hybrid chart comaes togethaer, it creates
@ naw visual thot stands out and is far more impoacthul than either of the
Individual charts could have baen alona.

B3



MINI CHAPTER 11

USE
CIRCUIAR
SHAPLS

People are drown o circular shopes.

Thee introduction to Manuel Lima's The Book of
Circlps i o wonderiully tharowgh analysis of winy
this rrbght be and how circles are o lundamental
part al, wall, fearky mrﬂr'.l!hirtg. It's not hard Lo
come up with examphes; The sun and moon, two
assantial lemaents of our world dictating humon
ihves lespacially bafors civilization) are round

The “window knto our soul” our eyes, one round.
Clrcles are simple, smooth, endless, ond colming

With this in mind, | constantly iterata an rmy
visuals by adding mare circular shapes and
rounded curves to my dasigns to sae if it will
increase thelr visual oppecl For axomple,

| oftan prafer to use circles instead of squares to
represent individuol data points (see all of the
images from Lesson 7). 1 opt lor smooth, curved
lines when possibie (0 with the solar panel Bne
cherts in figure 1G] 1 like to [subtly) round the
cormirs of spiky of rectangubar shapes (os 1 did
in a visual abow! pasticides, shown in hguu;rs gl

and 8.2). | algo use arcs between two points
in a network diogrom instead of straight ones
(sea the royal larnilies viswal in lgure 3.5),

Thera are mast certainly coses when squanes,
rectangles, of straight nes better kit the chort
form, the visual design, tha clent's brand,

of the dota (the employee stocked bar charts
in fhgure 11} However, alter analyzing all

of the projects in this book, | would soy lows out
ol Hwar raly hadwily on circles, circulor lyouts,
of Curvy alaments [M'-ﬁrn 5Irc|ig_-ht lings

or sharp cornars wers delibarataly reploced
by rounded altermatives),




Flgae I1.1

& wery peund piece froa sy “(oiling
Cuzves collection whepe I ployed apound
uith spiregrapha. I've been fascimated
with spizographs since I was & child.

I keep ceturning to thea and itesating
en them every now and then.




PART II

Mo that youw ang cormioricble making those
ordinary charts morne effective and maemorabla
you can sand your creativity to the next leval

The lg=s0ns i this section will introduce
technigues to halp you start davioting from

thi strasghtfonsand chars. You will learm how (o
puzh the boundares of your creativity and coma
up with originol concapls

First, I'll demonstrote o quick and simple

technigue that adds mone visual oppeal by

encoding the some dota walue with sevaros

visuol oepects. Naxt, we'll really flax our creative

rnusches and step away from Uhe cormpuber,

'l showeose the banetits of skatching designs
and gatting the most out of that

This will prepane you for tha bollowing b

wiira yourll o away from think i|1!:; n Chart

typas altogethar and ket the data and your goals

taoke the leod as you come up with effective

WayEs to showoasa iInsighis.

88 LESSON4

AR fivcd

Encoding




CREATIVE

MINI
CHAPTER I

By tha and of thiz sectian, you will
understand o (o loke ondinary
Projecting Youwr charts cne step further and even

Bata anta Othar g0 bayand thia scops of the existing
Visuols charts to create custom designs

for your deata. This will b espascially
important for cases whane troditional
charts connot copture the data’s

complaxities and contad
LESSOMN 5

Suetch Dasigns

First

LESSON 6

Diant Think
im Chort Typas




LESSON FOUR

(AMPLIFIED

Prese nt I hardly ever sea charts that represant the

safme data poant in multipe ways. Ganarally,

t he sum e a data varioble i Set 1o one visual chanmgl,

such as size, cobor, or opoacity, But it's

vu ri u bl E i n parfactly occopiaobls to sat the size, color,

and opacity 1o the same voriabla, This

diu‘erse wuys technigue feels most taboo In business

sattings, whana the dogma of having very

h" ciean and menimal charts redgnes supramse.
to uc leve it's as i you're breaking some unwritten rule
h' about what's “propar” in the world of data
somEt l ng wigudRnEion.
-
more visually

captivating

an



LESSON 4 | AMPLEF

But lat e tell you, apphying “single variabbe
amplified encoding,” or, mane simplhy,
“omplified enc oding.” a5l fike to call this
techniqu, ks ong of my fovarnite ond quickest
woys to infuse creativity into o chort, 5ome
I'I'Ilghl; have heard of it 05 "double ﬂ‘l'll:-l:ll:’lng.-
bt that sownds like there's a Bmit to encoding
a variahbe only twice. In contrast, with
l:ll"f'lpilh'l!-d endoding. | wWant Lo Comay that
although ancoding bwice it Tima,

Uiiere S no [imit to the number of ways you
can encode the same variabbe to dilfenent

visudl channgis

ED ENCODING

1)

INCODING



Lda

The Number of Trees per km? Varies Greatly Batween Countries

Y 026

- —0a ‘,. I
<_-'\-
e — ] — =—— — — =

< —
o Figure L.18 B b

Each circle is a contry, scaled

im sire to the nmber of toees per
square kileseter (a). Mith asplified
encoding, sire, coler, and epacity
wepiesent the mmber of tzees (b).

_;._ = @ m@;ff_'

Imagine a grid of about 150 circles, each
reprasenting o country, Now, scole the size
of each circle 1o, say, the number of trees
per square kilometer—the denser the trees,
tha largar tha circle. Sure, that's a fine
ehart; you con réad and interpret it (lgure
4a). vet, it feals like you could give it a little
mora flare to break up the monotony and
ke it @asier to interprat.

You rdght try calosing the circles, gaing
from a light yellow (sparse ree covar)

to a lush green {dense tree cover),

And while yvou're at it, poy with opocity,
godng from almost transporant for low
values to fully opague for the highast
walues. That will result in @ Mo engoaging
grid than 150 monochromatic cincles
{figure 4.1b), becouse you've opplied thres
diffarent visuwal channels (size, colar, and
opacity) o the same volue (trees per
square kilomatar).

| applied this exact styling and amplified
encoding 1o o “Dato Sketches® project
called “Breathing Earth,” except that each
circie (58,000 in totalt) represented a
small area on Earth, and the value wos the
amount of "greenness” as measuned from
space (figure 4.2).

Basides making the visual mare coptivating,
amplified encoding genarally makes it easier
for someone to iInterprat the value of the dota
becouse sevenal visual chues convey and

rginforce the massoge. This also helps with oocessibility, af thene are mone
ways to interpret the value i one specific visual chonnal isn't ideal for the
audience (such as people with color biindness). See, for sxample, that it's
easier for your gyes to notica the largest circles in figure 4,10 varsus 4.1a,

a0
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A Breathing Earth

Week 17, April & May, 2016

Tegelatian Baalih | Greensend
—

restart the animstion

L2

—_— e you've set one visual channel 1o o variable, adding athers is usually
P 4:% straighttorward, In many data visuolization tools, it often takes just an
“Breathing Eazth® i3 5 land map made axtra drag-and-drop action or o few odditional lines of code to assign,
uf sl cincles that uses smplified far instancs, opacity ta the vorable after you've already assigned size,
m gﬂwﬂm. This opproach makes it eosy to experiment with omplified encoding
and opacity. See the vimal en without requiring o significant imestment of effort or time.

breathingearth, visual cinnason, con



L3

Figure L%, b, c 8 d

Seme of the prejects I created while
studylng uith the Fab dcadesy.

Figure .0

The electoenic beazd with the
phatotransistor (a little white
rectangle at the bettea).

Visualizing just one number
FERSONAL | 2021 | FAB ACADEMY
fabocademy.ong) 2020 iabs/woag/students/nadish-bremerblogweek-15

1 use amplified anceding in varous examples througheut this boak,
often in subtie ways. Bul Fve alo taken amglified encoding to the
axtrarmi | want to show you o project whers | visualized just one
numiber in varigus (silly) ways, overflowing it with encodings. | wonted 1o
exparimant with some uncomventional techniquas that I'm unlikety

to use for visualizing dota in more serious contexts.

Al the start of 2021, 1 stopped working fof ik months 1o enroll in the

Fab Acadermy pregram through o so-called *Fab Lab® in Amsterdarm
{a workshop with fabrication moachinas], This was a 20-week course,
partially onling, partially in the lab, heoded by Neil Gershenfeld from
MIT, He and his teom of global instructors teach studants “how to moke
almost anything” in Fob Lobs ccross the world, | leamed how to design
for, and wiork with, loser cutters, 30 printers, CHC mochines (precision
cuttars), and more, as well as how lo design and construct electronics.
It was intense, and | loved every sacand of it.
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s a techadeal note, I wsed four differeat
teels to coeate thess wisoals, wbeoe I tried
fo wie the particular strengths of each toal

te puide the design direction. The josping

bary from figure &5 are sade with OF, j5 = 506,
wkich {3 great for vizusls with fewer elements,
wspecially if they dmvolve andnativns or
dntecactions, e confetti circle foon figue
&.6 wues the RTLS Canvas API, which can Boedle
tens of thousands of elewents all moving aboot.

Hewtwer, it's more comples to progras than
wiing SWs, especially if you want snisation
and fnteraction, and I therefore oaly wie 4t
wheny vimalizing 2 large mmber of elesents.

The 52 Blacks in Figure £.7 are sade sith
Three. 5 and Febil, as this is ooe of the sadn
ways b coeate T vinals on the web. Finally,

the flew fields from figuee &.8 wse p5.J5,
which {3 & great Library for a mese penesal
forw of coeative coding and his o prest nefse
function to quickly coeate flov fields.

During one of the weeks, the assignment was to visuolize o volue from
o of the $en$0d8 Of on Slecironic Doard wa'd Mode i the DIevious
wisks, On miy first board (obout § centimeters in diameter) was o tiny
phototransistor measuring the light intensity of its emvironment (figure
4.4). | realized that | hod never actually tried to wisuailze just one numbar.
| wordared how | would opproach such an assignmont, not once but
miultiple times—trying to come up with various ways of visualizing this
singte (yet continuously changing) value. And things got a ltte wilder
with eoch attempt.

VARIATION 1 [ EQUALIZER BARS

For tha first ottempt. | wonted to recreate an oudio equalizer bar
but applied to ight insteod of sound. The bar increases or decreoses
in haight depending on the amount of ight measured.

Figrure 4.5 shows threo states of the resulting visuak wheon the
phatotransistor measures a lot of light (a), an average amount of light
(b}, and hardty any light (¢). The digits reprasent the phototrensistor

N



L.6a

Flguze d.5a, b B ¢

Timalizing the Light intensity
for when it's beight (a),
sversge (b), wed dask (c).

——

Léabb

Flanliring the Light intensity
as ejected condetti when
it's bright (a) aed dazk (b).

LESSON 4 ] AMPLIFIED ENCODING

nismnbsers, ranging from 0 for extrennely baght Bght to 1,024 (which is
F i G&l‘l"lp'utﬂ'l’ [hil'bg:l for total darkness. If you leal that the other
way araund makas more sanse [mone Hight = mone photons = higher
rusrnibser), thien | fully agres with you, by the way. Hevertheless, the
hu-'gh! of ke bar, divided inta equal horizontal slices like on oudio
aqualier, reflects the numbaer valus; a high ar fora high numbar,
which maan;s there wasnt much lght measurad,

But | didn't stop there. | also used the value to encode the background
colar on a spectrum fram yellow (Bright) to pink (overage) to purple
{dark), moking it immediately more apponent that a high value is
octually associoted with darkness. In contnast, a low value [bﬂgh'l
Iight] has a vibrant yallow background. in addition, aach slce of

the bor has o ditferent color depending on the vaiue of the light it
reprasants. Finally, the glant text in the méddie s technically a fourth
way to ancode thot valua, just in cose the othar woys didn't make it
clear enough. In short, every pael in the visuol connects to that one
niernber in sorme way.

VARIATION 2 f CONFETTI ALONG A CIRCLE

For my second attemnpt, | crected an Invisible “porticle ejactor

that moves in o circle ond spews lots of "circular confetti® os it travels
{figrure 4.5). The contatti are clrcles of various colors ond sizes

that slowly get smaller and eventually disappear. | based

it on an example | found onling years earlisr thot | had soved

in an “inspiration boond” (The upcoming Mini Chapter 1 alter

this leszon will go deaper into gothering inspiration.)

The background color continues to change with the light intensity.

Thi bég numibar in the cenbar i sUH thara, too. Howewvar, the radius of
the circle that the conletti ejactor traveds on, along with the speed and
nismiser of confatli circles, ang all ted 1o tha |igh[ iI'I!HI"I-’Bi['f. The highar
thar miurmibar, tha larges the rodius of the cincls, the haster everything
mcves, and the more particles get ejected (figure 4,6b). The darker

it becormes, the hig-gnr tha “party.” was my lhinlcirsg b

b 1]
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Figure .78, b B ¢

Visualizing the Light intensity
when it's bright (a), average (b),
and dazk (¢}, as 30 bowes descending
inte, o cising free the ground.

Figare L.Bn, b B ¢

Flow fields that change depending
on the Light intensity.

These images show bright (a),
sedius (b), and dack (c).

L]

VARIATION 3 | BOXES VANISHING
INTO THE GROUND

Haxt, | decided to go bock to the equalizer bar but sea if | could
make the resull feel different. instead of 20 rectangles stacked
on aach other, | placed 30 boxes inslde a square plane—1,024
of them. Then | programmed the boxes to slowly descend into,
or rige from, the ground depending on the light intensity (fgure
4.7). Why do It ke that? | actually couldn't tell you; there's

no deaper regson thon thot it seemed like it would create
somathing fun bo look ot os the boxes moved up and dawn.,

As | mentioned, the visual encoding is a play on the Hrst

variation: The background colos, the number of boxes, the color

of the boxas, and the giont number in the center are all driven
by this light intensity in the same way. Bonatheless, | think most people
woubdn't notice how similar the two are.

It wizs a way for me to explore the idea that assigning the same visual
channels (rectanges/boxes, bockground cotor, the bect in the middle)
could still yiedd o very different looking result,

VARIATION 4 | COLORFUL RIVERS

As my tinal variation, | dove into the data art realrm, (This example will
give you a ltthe taste of what (o expect later in this book.) | used “flow
figlds” to create gorgeous, amorphous shapes and patterns, They
look incradibly complex but are much aasier to craate than you might
expact I there were o “helle workd™ example for the lield of generative
art {which 'l explain more in Lesson 1), llow felds would be it.



LESSON 4 ] AMPLIFIED ENCODING

Figure 4.8 shows the resulls, Thousands of cirches constantly appear,
drawing owver aach othar Their positions are determined by the undarlying
“currant” of the fiow field, The circles’ color, thickness, and speed are oll
bosed on the mecsured light Intensity: bright light is yellow, big, and fast
{Hgure 4.8a), while dark ks purphe, smoll, and slow (figure 4.8c).

Iru all theige exomples, the multitude of viswal chanmels mode each
exomphe look much mone visually attractive than if 'd ondy used

the background color, or gnly the haight of the bars, or only the numbar
of porticies.

A% | mentioned ot the start, these were playiul exomples. Neverthaeless,
0% YOU COn Se, thisne ane vorious ways to amplily the visual encoding
for just one matric, Color, sibh, epadity, thickness, and shape ane sormd of
the most straightforward and often used. However, | also used the speed
of the particles to spice things up. Usually, you have to take some time
to think obout more unconventional encodings and ploy around

with them to create somathing surprising and parhops aven fun.

| think rvore abowt amplitied encoding when working with smaler data
sels, because it elevates my visuals and charts bayond the expacted
delaull. Neverthabess, this technique can be cpplied to data sets of all
sizes, and from the ordinary charts ol the way to dota ot

Amplified encoding ks Incredibly versatiie and con be subtie if you want

It b b, Viary subtle encodings citen den't need to be explained through
o legend becouse they're barely noticeable—the slight roundness of
ractangle angles, a manor 2hift in color or gradent, or the arder in which
things are plotbed, for example. Don't be alraid to experimant. You'll be
amozed ot how éven such small adjiustments can, almost unconscioushy,
make a chart leok moare intriguing o baautiful because you've stepped
vy from having things ook “too uniform.” 5o embroce emplified
encoding in your designs!

7



PRONCIING
YOUR DdTd
ONIO OIHER

VISUALS

Whan ﬂﬁg'gﬂ!-ﬁg a new visualization, | oftan
like e mantally project my dola onto existing
visualipations. This helps me genarale mone
ideas and go beyond the bubble of whot 1
could ve conceived on my own

When “projecting.” | imogine how o data
visualipation would ook if it hod usged my data
instead. | see i there's a woy o replace each of
it wariables with a wariabie from my dato and

congider il the result would moke sense. | con

only do this axercise once Fve done exploratary
data analyses, as | need 1o hove a good grasp of
thar gt end the distribution of eoch varioble in
my head before | can project it

I want to amphasize that the goal isnt 1o creats
an axac] neplic, with your data impossd directly
on the original chart. Rather, projecting should
allow you to ossess whathar the visual chanrels
used in the crginal effectively convey the data
For your context, If it does, you can follow the

MINI CHAPTER 111




Goegle celative srarch Emenest

ELTETEET ond [Peanut butter both show peoks ot Christmas eoch year,

whate [EFIIL] b it bowast yaarly intefest point at the same tinme.

Flgure 111.1

A lire chart of the relative Geogle
search interest in yoguzt, cinnascn,
and pranst butter, showing theiz
wpikes or dips apound Christeas,

saimeé approach i et up the visual But than
transform it into something custornized to your
goal, dota, and topic,

Az | mowve throwgh my projections, Ml write notes
and draw litthe skatches for deshgns that ahow
promise. | reler bock to these references when
laxplare thi ideas further with more detaibed
skatches, What's great about this prooess is
that | gain somathing evan if | find that my data
doesn't project well anto the existing visual,
Finding out why data doesn't work in o particular
visual template is often very insightiul. | stll walk
oway with a better understanding of when and
hiew | Frght use that design in the future, if |
hoppen to hove o morne suitable dota set

To give you an idea of the process, let's say |
howve o dato set on Christmas Doy snowfall over
the past 50 years in various copltal cities. The
data includes the country nama, capital city,
yenair, and anmount af srow that fall.

Thir eisting chart F'rn projecting onta is a line
chart thot shows thae relative Google search
trends of cinnamaon, peanut buttar, and yogurt.
Searches for cinnamon and paanut butter tend
to rise and fall in tandemn, white searches for
yogurt are lverse. This ts especially true around
Christrngs (keeping with the therme!), where
cinnarmon and paaenut butter spike, and yogurt
dips. (See figure IL1.)

Thiz is an oversimpiified axompde of a chart

to project onto. it would be more practical

to directly plot a line chart froam the snowilall
data and check the result. in genenal, | project
onlo viswals that ane more complex or have
sofvthing unkqus, as they wolld take & bang
tirre 1o reCrpole. However, I've chosen on
extremidy common chart type here to illustrate
the projection concapt.
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Figure II1.2




Let’s imagine each step. The lood lines would
become city Enes, one per copital city, each
running bock 50 years. | could replace the y=axis
search trend walues with the amaunt of snow
each Christrnas. But here's the issue: For most
yoars, gnow on Christmos Day is rare (on insight
I'd hawe noticed during the dota anabysis), so this
value would citen be zero for most copitals. This
would leod to mostly flot lines along the bottom
with the eccasional upward spilbe for snowy
years. Tharefore, although | could thaaretically ft
iy dhata into the live chart, it wouldn't be o vary
effective approach 1o portray the snow data.

But | still gained valuable information from the
projection process—| realized that my design
would need to accommodate a lot of reros.

The chollenge was making sure the visual
amphasized the Chiistmases with snow and net
all the snowless ones. 5ol placed each city on

its own row, uddingo litthe snowllake rmark for
wach Christmas it snowed, sined accarding o
the amount of snowlall (figure 1L.2), Thot way, the
snowing years visually flled the space, and the
snowless yeors wera simply amipty, not drawing
any attention,

COLLECTIONS TO INSPIRE

| have seiral image collections of data
visualizations (end more) thot | find beautiful,
interasting, or inspiring In some way. When I'm
looking to project my dato, it's great te have
these collections handy. | curate boards on
Finterast { pinterest.oomfvisualcinnamon) for
dillerant types of data visualizoticns, swch ot
radials, natwarks, geaspatial, infagraphics/ful
posters, dota art, and others, However, you can
usé whatever orgonisational method is baest for

your, such as saving it to o specific folder
ON YOUF eomputer.

To start ond grow such o collection, ook for
images ond dota visualizations whanevar

you browse the web, and sove the ones you
think are interesting. If you don't want to build
and malntain your own more customized
caollection, you con also save links Lo websites,
collections, lists, boards, and other ploces whara
aggregotions already exst.

HOWTO ASSESS
POTENTIAL CANDIDATES

Hot every chart | keep in ry inspiration treve is
worth o test projection. For instance, a donut
chort wouldn't make sense lor the Snow dota
because | wanled to showoose soch value
instead of showing parts to o whole. | also
wouldn't use a treemop because reamops
aren’t meant to show o timaline. To efficiently
decide which charts are worthy of this projection
exercisa, | look at my collection of example
charts ond plck thosa that convey the data

in o way that aligns with my goals for my

dita set. For example, am | rying o show
CONMECTIONS, compare values, or Show o tirmeling
(likm i the snow example]? I've found that

the more often | do this exarcise, the faster

I con assess an existing chart's potential,




LESSON FIVE

SKEICH
DESIGNS

Use plain pen
and paper to
sketch rough
concepts and
develop more
expressive ideas

Sketching e o lantostic way o design mara
crealive and alfective dato visuolizotions.
Whather you wse o phain penci and poper of a
digital pan and a tabiet, youl get good results

from this proctice—as long as it's your hand

thats drawing
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SHETCH DESIGNS FIRST

WHY SKETCHING
UNLEASHES CREATIVITY

When sketching. you're not constroned by your knowledge of
a cartaln soltware program. You don't have W interrupt your

maught flow te search snline lor “how to draw a haxogon,”
Io¢ exarnple. Furtharmana, il you rely on o charting prograrm,
it can be really hard to think sutside of its defaults, When you
skateh, you'ns taking time to think about the design instead
of going straight for the pre-set chart eptions in your tool,
Skatching will help you focus on the task, removing digital
distractions,

WiHR a pen in hand, you're iree 1o play with shapes o see
which might rmake a chart elfective and visually interesting.
You can ba -Hpﬁlﬁml and mose eosily mold the dota
visualization to fit your poarticular data set and the insights
you want to reveal | anything were possible, what visual
forms would you like to use?

Parhaps you'd drow sormething curved insteod of straight-

Turning a nermally rectangular
chart into a circle

BUSIMESS | 2015 | DELOITTE

while working os o consuitont ot Deloitte (my wery first job ofter
graduating), | created several interoctive dota visualizations for o
raport an the state of education in the Natherlands. The goal was to
shiow wihether students entened ocoupations ted to thesr studies, and,
it not, whede they ended up instead. | had a dota sat of thousands of

Flgee S.0a 8 b

My sketch Cincluding notes

in Dutch) that bends the Left
side (Studies [ "Opleidingen™)
and cight side (Dccupations
"Beroepen™) (a) wersus 3 standard
rectangulaz allevial diagras (b).

people in ihe Hetherlands with their degres and thais sccupaticnal
industry 1.5 years after graduating,

| started to draw, and in tigure 530, you can see the idea | wanted to
craate: a distribution of studies on the keft [os a curved stacked bar
ehart) and a distribution of cecupations on the fght. It seemad like
an interesting appreach because | could connect the studies and

103



How much does your education define where you end up working?

Education Occupation

i

M\ N ?
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5.2
— occupations with lines, where the thickness of the ines scaled
Figure 5.2 to the number of people who moved from a particulor study
The final result of the custos ta o specilic accupation,

“curved” alluvial disgeam
that I <reated based

otk I had, in essence, created semething known as an alluviol diogram
on my sisple imitial sketch. g o9

[figure 5.0}, which Iz similor to o Sonkey diogram but generally shows
hiow the entities within the data are grouped occarding to different
variables (Studies ve. oocupations), However, | did nal constrain mysal!
to the typécol alluviol dlagrom shape, which has stroight stocked bar
charts on either side, as | thowght sami-circles would leok much mone
wisually attractive.

Mind you, | had no idea how to turm this sketch into a reality. However, it
gava ma a claar “dot on the horizon® to follow. It took a lot of learning, a
lat of testing, and even asking o question on a forum, but | monoged to

o4
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Figuoe 5.3

Ater & fou pough skatches to test
the design idea, I somrtimes use my
meler and drawing cospass to make a
mpe pefined sketch. The reslt is
still crude, but I find that straight
limes and decent circles can help to
fine-turs the more elabszate fdess,

turmn the sketch into a reolity (Rgure 5.2). Once the pisce was published,
I wos proud of mysell for making the final result look visually intriguing.
| hod never seen a dasign like thot batara,

Diiirifgy thie SkBtehineg phote, iy iMaginalion 150 conssdaring—of

hindered by—the possible technical Emitotions | might encountor later

on, | know that translating my sketch into o digital format may require

learning new skills, using o new tool, coming up with somae hock, or
firding @ compromise to get os close os possible o the
skatch. But | don't fret over those things os | mowe my pen
across the poper.

MORE REASONS WHY
YOU SHOULD SKETCH

Tha min benefits of drawing one braaking from softwong
constraints and coming up with mone unique and
compelling ideas. But there are mony other odvantages
to skatching dota visualization designs:

Sketching designs is fast | | don't think thene's a gquicker
wary 1 iterote on dato visuolization ideas than drowing
them by hand,

You're less likely to fall in love | Skelches are always

crude drowings. Soltware progrons make it oo tempting
1] pﬂrl&t! thae dﬁﬁgﬂ. This takas Eme=which bacomes wasted tirms o
you realize loter thot the ideo doasn't work. The fear of wasting timae
may lecd you 1o keep trying 1o sahage it. The sunk ¢ost of a sketch is
masch lowar,

Sketching helps you catch logical errors | You're much more lkely

e cateh conceptual and logical eqmors in the concepd of design aarly
on by sketching it out. | olten hove an idea That seems 1o make sense,
Howanoar, once I try to draw it, | realize Fve overlooked some minor but
crucial aspect of the data or how | want to visualize it. i you can't make
your idea work on papar, there's no woy it will work once you move to g
computer and try to work with the actual dato.

1]
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Figuie 5.4

The shetches and ideas that
1 created for the “uhy Do
Cats and Dogs... 1™ project
fex Google Wews Lab,
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Sketches are sasier to discuss with cllents | This might seem strange,
bt I find it much eosier to presont and talik obout my dabo viswalization
dirsigns with my chonts whan the skatches one hand drown,

Thetry Inhgrantly convey thot “this is not how s actually going to logk.”
‘With hand-drown sketchas, | con lalk with my client about the concept
of tha design, whereas with digitol tools, the client may feel they need
o discuss the 0xoct colors, sipes, o fonts | used.

Sketches glve you a target | When | sketch a bespoke design, | have a
clear “guide” for what | 'want o aim for viswolly, The project described
eoiier in this sson about the studies and oCCuPations is om auomph;
| nrdind bo expond my digitol oblities to exscute the sketch. But
throughout my coneer, | recall hond-sketching bosic shapes—circular
arcs, dashed lings, grodients, ate.—thot | didn’t know how to make on my

{13
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Figure 5.5

The final pesult of the "werd tree
vizml that varned cut soseubat
differently than the srigiral
sketch. The sheer size of the data
set Litezally did not fit with the
origiral ides sed 1 thezefore bud
to adjust it somewhat. Centzal cat
illustzation by Julisna Chen.

sergen. And guess whot? | Fguned therm all sut! Furthermone, ance |
heree a réally sobd design on paper, I'm much more driven b learn
b b0 turn my sketch into a reality, even if the learning process tokes
SOMIG Gatra tirm.

These baneits don't just apply to trained artists! Sketehing is a very
oecesdible procticn; you don't need o hove “drawing skills *

My sketches usually consist of simple lines, curves, and rectangles.
Thiry dont need to be perfect; lines don't need to be straight; circles
can bo waird blobs. The only objective is to show, on popaer, how
you'ra going from dota to visual elemants,

| dont mean to imply that you should sketch deskgns for every chart
you ereate. Sketehing is most eritical lor visuals that ane impartant
in somd weay, that nead to present an argurment, moake an impoet

OF Gan impression on an audience,

Sketches with lots of cats

BUSINESS | 2019 | GOOGLE NEWS LAB
WhyDoCotsAmdDogawsumcinnemoncom

O of the biggest [and most fun) projects 've ever
warked on wos the "“Why Do Cats and Dogs** visual
explorotion website | created for Google News Lok,

It shows how people use Google to undarstand thair
cats ond dogs better. | requested the most popular
questions that people osk on Googhe thot start with
“Why do cals._” of “Why does my cat..” [or some
similar variation), and the equivalant for doge. Altar
some sketching, | knew that my main visual weould
arganize those thousands of questions into o tree-
like structure that woubd reveal which questions wara
mast popular,

Figure 5.4 is what | presented to Googhe—an
extramly rough sketeh with various thoughts
and idess on how Dwanted o visualize the
fascinating dota set. | gat the green light,
and that visual eventually transformaed inte
what you see in figure 5.5

oy
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Figuze 5.8

I coeated a page full of shetches
for the =Space Mari™ visal fez
Scientific dserican, shepe | showed
all active satellites im tpace.

1 stated with » simple tzeeasp
(middle-left page) and alse tried
& ¢irculac Yoreesl disgrea amd

& beessarn chart (tep-right page).
Then, 1 cosbined the toemsap with
the cizcles (bottoa-right page),
wiiich becase the chosen design
appesach. Yeu can find the firal
result in figare B.4. There aze m
colers o fonts; these shetches
ey focus on establishing the
fundasental layout.

GETTING THE MOST OUT
OF SKETCHING

1 fodiow five guiding principtes during my sketching phase that have
o significant impact on the efficiency and success of the process:

Anatyze the data first | | suggest onalyzing the data before you start

thinking about designs and skefching, such as making histograms for
all the numanical variables to o0 the range and distribution of valuos.

Chack for outliers and general trends that might ba interesting as
callouts of highlights. You'll create much more relevant sketchas once
you'v grosped the reugh structuro of the dato.

Be inspired by others | Aftar i've analyzed the data, but belore | start
skotching. | ofton look for some inspiration to hit the ground running.

| quickly scroll through somae of my data visualination Finterest boards.
I book at what others have made and got inapired by thedr work

(o3 | coverad In Minl Chapter ii).

&nly sketch the abstroct layout | Sketchos are only maant to convay
the rough shope of the visualization. it should show how you will
transiate the dota into visudl elemaents. Will soch Gota point becormds a
clrclo? Will thoso circles scalo to a variabla? Will thay bo connocted by
s Wil thery Bo ploced 0n an x-ouxis ond y-axis or somathing clrcular?
Cokors, lonis, ond othor viswol design choices only start to matter in the
et phase whan creating the chart with actual dato,

At @ mini=tip, wiite down your available voriables so you con quickly
rederancd tham, a3 | did in the top-leit of the notebook in figure 6.6,

Skotch more than one ldea | Try to sketch at least three ways to visualize
the doto to help you develop batter options. | used to give a workshop
wihvinhe ol of vy Bverite Susrcises was 1o ask the participants 1o sketch
six visuaols for a specific dota set. The catch? They hod exactly one rminute
o draw eoch sbetch. Afterward, | asked how many would choose the first

thing thry drew as their final design. Rarely did anyone raise their hand,

Test early with larger datasets | The maore dota points you need to
visualire, the soonar you need to test the rough sketch with the actual
(o complete) data set. Pwe drown many sketches that seamed like
great ideas on paper, but wihen | applied the data values, the design
simply didnt work. Sometimes, the data had several outliers that forced

5.6
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all this other daba Points into the same spol. Othed tmes, m 7y intention
to opply intricate designs to each data point didnt work, a3 the large
quantity of dota made eoch point toe small o see

For srall data sets. it's easker to get o good sense of the data volues,

and your sketch can be quite close o the fnal resull. But whan you

hene thousands of dota points=and hand drawing a thousand dots

isnt reaisticolly dooble—the sketch DECOMEs QN OPOIOLMaion

of the idea, Tho more approadmate the sketch, the higher the chonce

you've missed a vital aspect of the data that will prevent the dasign

frowm working

S —— i foited 1o follow my own advice for the “Wiy Do Cots and Dogs_?"
1A T Wi e ek T-comitad pmpc.n,ﬁhh:h I wiy Ehe final result didnt (quite) lnoh: !Il:t s bniltial
for Suissgrid sheuisq sevemal plots shotch: Thore wos too much data to fit around the onhginal word tree
1 wade durieg my data analysis phase. idea, 50 1 hod 1o break it up into dorens of srmaller rees,
each anclesed in its own cirche (figure 5.5).
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Piguee 5.8a, b & ¢

Each slide shews a different design
cemcept for vinmlizieg the plece

a5 a whole: a map (a), a cirele (b),
and dn & gedd (o). The gray oectangles
origirally showed sose irmpirationsl
images to conwey the Sdes better.
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SHETCH DESIGNS FIRST

How to convey over 60 million data
points in a static piece

BUSINESS | 2020 | SWISSGRID
swissgric.chfon/home/newsreom/blog/ 20212020700 0LAtmi

Swissgrid, the company in charge of the electrical
high-voltage netwark in Switarland, wanted 1o
visuadize the dato generated in its netwark with an
artistic touch,

1 got a dota dump of the workings of thelr entire
high-voltage gric in 2019, inchuding Row much
power was generaled, ransported, and used per
rine. Bt was over B0 million rows inomulitedes of
data sets. It is still the biggest overall dota set Pve
over worked with and visualized,

With swch a large data set, | spent a long time
analyzing the data to understand wihat mada this
electrical grid run. | created dozens of chans to halp
me understand the numbers, See figure 5.7 for one
of the shides that | presented to the client with

my firdings from the analysis phase, Don't worry
about trying to undaerstond the details of the data
or the exoct sketches. | just want you to see

tha concept of what 'm showing to o cllent

wiven prasenting designs.

I sketched rough designs that transformad all
those numbers into visual elemants. | come up
with multiple ideas on how to structure the overall
design. | could show the dato according to o map
of Switzerland, or along a circle, of in a rectangulor
grid (figure 5.8).

1 0ls0 came up with multiple designs for morg
fine-groined aspects of the data, such as

visualizing stations that genarcted or disparsed
enargy [colled "busbors™),
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Figure 5.9

A slide with the sketched idea
in the top-left and screenshots
from indtial tests wsing

the actual data,

mﬂr q‘.'n'-h-

Because the data was massive, | also tested the design ideas
| thought were most promizing (figure 5.9). | wonted to chack that
it would look as | had envisioned it.

In short, | used all of my sketehing guiding principles,

Finally, | packaged it oll into a slide deck | presented to rmy client

50 we could discuss the ideos and decide which design concepts to
pursee, Once wi hod a plan, it would $tll take hours and hundreds
of iterations to get the detals right. However, the extendive data
analyzis and sketching phose loid the groundwork to bulld the idea
into o wnique and visually striking piece of informoative dato ort.

(i say “informative” because you could still make cut trends

and patterns.)

12
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Skatchi |% an ivtegral it ol i Facass. It O mapdr creative
Figs 5108 b ing egrol po ¥ P o

cabalyst in ry data visualipoticn work and is the moin réason

The fimal result, “Landscape of o B b o aabalngl ek
Fhin,  pelited ok a M ¥ 58 whiy i alble Do create bespoke and orginal charts.

{9 11" x ¥ 7) camvas and hung ;

in the Swissgrid lobby (a), and Skatching will provida you the freedom to drow any shape

¥ zeom in en the next page (b). you wont with relotive sase, to quickly grab hold of an inkling
of an idea, 1o get something on the poge, to strengthen i,
and just see where it goes. (Even il it leads nowhere, there's
nio o, 08 it didn® take up too much time aryway.) All that
freedorm to explone boosts your chances of striking gold and
ending up with a data visualization design that will be effective,
lowizd, shored, and remembened,

¥









DO
THINK

Think less
about
“chart types”
and more
about what
information,
patterns,
and stories
toreveal

Whan creoting a data visualination, s helphul
to start by thinki ng ateout tha end. in athas
words, loous on the uitimote goals for your dato
Gansider the information, potterns, and stories
you want to reveal. Considar the message you
@im o comeay. Consider your audiance and hdow
they'll engoge with the visualization.

It it fpels nunr'.\.hnlming o consider all those
I:hir.gs_ you moy ba stuck thlr!':':ng in "chart
types.” When you're in this mindsat, you moy
feal tampted to push dota Into several different
charts to saa what fits best. You meght ask, “Am
| going to viswalize this data as o bar chart of
wiolin plot?®

e
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DON'T THIMK IN CHART TYPES

This i% not an ideal ploce to start your project
sSuch Bmited think‘lng'.\.: | snudl wour innowation
before it has the chance to spork. When | don't
think In chart typas, my creathity opens up, and
| can fnd evan mone elfective visual forms o
reach my end gools,

MNOw, PO Moy COmjure o :lqr.'s,iun thot's simiilor

ko o common chort type. Thot's inel Line chorts
and bar charts are popular for o reason: They
oiten work well. However, the key is to arrive ot

o dasign by putting the data, story and goals
firat=—nod the chart type. That mantal shilt makes
all the difference,

Whan the dota has many (compled) focets,

the whaole story con't easiy fit within the
constraints of the traditional charts. They would
oversimplly the multi-layered ingsghts. The more
intricate the data, the greater the nead 1o mokae
Sormething more custom, drivin by the data,

it story, and your goals,

N
=
O
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ADOPTING ADATA, STORY, AND
GOALS MINDSET

When you get o new project, you may want to jump to the creative

part immediately, But belore you design, analyse the doto set to get o
good understanding of what variables are in there and how they look
(distributions, ranges, etc.). Gnce you have grasped the data, you may
feal ready to design, but hold off just o bit longer! This is tha point at which
you nied to actively adopt an end-garmae mindsel. Think about whdat

you want to show with the dato. Whot is the fundomental goai? Do you
want to show connactions, compoarisons, evolutions, or somathing else?
Chart classification resources, such as the *Visual Vocobulary® from the
Fimaneial Times or “The Graphic Continsum™ by Severino Ribecca and Jon
Schwabish, often start with these questiocns.

Personally, | prefer to describe what | want my visual to show ina

fow detoiled sentences. For example, my goal for the “Education to
Cecupation® visual from the previous lesson was: “Show whether students
ended up In occupations ted to their studies, and, if not, to which sector
thay moved instaad.”

Fireally, with o mentol moded of the data wariobles in your heod and the
gool written down, it's time 1o start designing, This is the tricky part ond is
hard to put into a formuba. But hede are some key painters:

Think about metaphors: Are there any visual encodings in shape, color
[or more) that connect to the dato or tophe? Metophors make It easiar for
the oudience to undarstand and remember your data ancoding, A few
examplis ang the olten-used “red equals hot, blue equols cold” color
assoclations. Or the trlangle shopes representing alrplanes and the
cirches that look like litthe vinyl records in Lesson 1.

Continuously evaluate: This may seem obvious, but ot various points
during the design phase, take a step back and ses il what you're working
on still makes sense. |s it (stll) conveying the insights or story? Do this
outside of any user testing. as you, yourself, will always be the first parsen
ta evaluate your visualization.

Test and iterate—a lot: It's parfactly normal for your first idea to be less
than parfect. Hop bock and forth batwien sketching and visualizing the
data to moake adjustments and think of new ideos il the current one isnt
working. At the end of the process, iterating becomes more about fire-
tuning the desigr: trying color palettes, linding the best stroke width for
your lines, the exact placement of the annetations, elc,
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Thi design phose storts with sketching ideos. | experimaent with basic
shapes ke dots, circles, squares, rectangles, blobs of oy shape, and

lires. Thee goals-oriented mindsat is critical hera, ) wont to show a flow, so
somathing with ines could work,” or " want to show different groups, using
circles or squares for ench group member,” o *1 want to show each data
point separatety, so I start with a few simple dots." | keep my hond maving
as | legically conssder the possibilities—don't feal the nead 1o have the
complete idea in your heod Bafore you start sketehing it!

| erlgn whamt to Fsake U Tollowing very clear: iU's okoy i the sketch ends up
making mo sense, or if the idea doesn encompass all the delails you wane
aiming to show. This is whare iteration comaes in. Start again, Try re-using
pieces of o previous idea or sketch thot worked well, but odapt it for o

e wariation. after o while, also try to let go of the concapt you've baen
waorking on ond come up with something different te shake things up. As |
mentioned In the previous lesson, iry drowing at least three distinct ways
of visualizing the dota,

When I'm In the goots mindset, | tend to waork Inlayers. | will first focus on
the most essential aspects. Onca | have achieved my topline goals ina
wisual form, il add other warables (o the design.

| rencalize this is o bot of process to follow. Thenedone, let’s review
everything with the help of some specific visual examples.

4*— FULL DESIGH STORY

Customized rings of information
BUSINESS | 2018 | UNESCO

ich.unesco.orgfen/dive

Since 2003, UNESCO has maintainded a list of intangibie
Cultural Haritage. This repository goes beyond monuments
and objects; it includes troditions and living exprassions
possad down through generations, including oral traditions,
pertorming arts, social practices, rituals, lestivals, ond
traditional crafts. The wide-ranging lst includes cultural
elements such as lacemalking in Croatia or the tongo in
Argenting and Unuguay. Each year, UNESCO adds roughly 40
v gherments, In 2023, the list had 730 entries,

b.1a
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LESSOM 8

Flguze 6.0 6 b

T metwazk visual of Istangible
Cultural Heritage that shows the
roughly 450 cultuzsl elesents (at
that tise) and their cornéctiond

to hundreds of different concepts,
countzies, regions, and even UNES(D
World Hecitage Sites,

Figure 6.2

The first sketch fox
the domain visualizatien,

1 DON'T THINK IN CHART TYPES

At the stort of 2018, | created o highly interoctive network visual for the
UMESCO website thot showed how the cultural elements (os of 20017}
connect to each othaer through thelr shared expressions or essential
componants, called "concepls,” such as dance, lamily, and handicralts,
among hundreds of others (Rgure 61,

TRYING TO CREATE A COMPLEX VENN DIAGRAM

A T months later, UNESCO asked me to craate sovaerol mone interoctive
visuals for the website, each focusing on o different ospect of cultural
heritage. One of these was cultunal "domaing” There are five owerarching
domalns, such as “parorming arts” and "soclal proctices.”

Thas tricky part, which 1 learned rom analyzing the dala, is that
ona cultural slerméent could belong to any number of domaing,
and maost wera tied to multiple domains, UNESCO wanted a
vizuolization that bets people explora all the culturol elemants
and thedr varled combination of domakns,

With that goal in mind, | grableed my notebook to sketch
ideas. (| wos alrecdy quite famliar with the data fram the
provious project in figure 6.1.) You con see the first idea
skatched out in Fgure 6.2,

| started by dronwing a bunch ol dots, eoch a cultural element,

in Fve different clusters, with a rowgh ring enclosing them {and
the word “domoin” alongside it). Those would be the elements
thot belonged to only one domain, | then drew smaller clumps
af dots between these clusters, representing cultural elemeants
bedonging to multiple domains,

My tirst gesal wos to show which cultunal elerments belong to
which domains. 50 | used a blobby shope o enclose all the
dots assigned to o specific domain, (Note the twe amorphous
shapes in the top-right of figune 6.2.) Thot would be my first
“laryer,” which ochiewed my primary gool The appreach ended
up balng similar to @ Venn diagram, but with five cotegories.

Thair GURLFINS weshe 0 Second important aspect. Therebare,

this became the next layer to tackle, Becouse the central loyaer
had an everall circubar shapa, | felt thot odding an guter circle could work
wall, | drew an outside ring of dots and diamaonds that representad the
couwuntries, grouping them by their reglen. | oiso drew some falnter lines
from the countries to the cultural elemants to show the connections,
| Intended for thesa lines to appear on hover in the final iInteractive.

LF1
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Figure 6.3

Spreading out all the different clusters
of cultuzal elesents belenging te the
same et of desadns. Blue is the default
coler, but selecting a specific desain
would tucn the associated clustess pink,
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6.4

I 'wias unsune if | could make the cone idea of the Hve=-way=Venn=-
diogram blobby shape work visually. It was time to test the design
with the cctual data.

Well, in short, | utterty foiled to maoke the blobby shopes understandable.
So den't worry If you can't pull meaning out of the following few figures.

I firgt tried plocing clusters of cultural elements along five concentric
rirvgys, 0% shown in figure 6.3, The cluster in the center containg the
alernents that balong to all five domains. The innermost ring holds
alerments that balong to four domains. The next ring contains elemeants
balonging to three domaing, and 50 on, until the outermaost ring includes
elements belonging o o single domain. In each ring, the elements are
clusterad by the combination of domains they belong to.

1 axpaorted this image to my iPod and started drawing blobby
shopes 10 show which clusters of dats belonged to which gt
of dornains (figure G.4).

I tried muany diffarent versions, but | couldn’t develop somathing
that seemaed to make Sense, somathing | fell o viewasr might eosily
understand or even want to look ot. These all
just looked_.. difficult. This is where | took a step
[ ] back and truly evaluated the design. | realiped
¥ that this idea of the Blobby Venn dicgrams
was not the answer.

< MOVING TO A DIFFERENT RING
STRUCTURE

L returned to my notebook. On the left poge
ol figune 6.5 ore two rough attempts ot

8 adjusting the originol idea. | ploced five
" cirches representing the five domoing on an
outermost ring. Lines would connect them
to the srmaoller clusters of dols on the inmner
. rings. Thosa lines would show which clusters
belonged to which domains (instecd of the
blobby shapes),
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Figure 6.4

Taking figure 6.5 and adding
different types of “blobby shapes=;
my attespts to show wbich cluters
of ultural elessnts belanged

to which set of desadss,
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Figuee 8.5

Wore sketches te find other
ways te peveal the domains,

If you've not heard of the Gestalt
principles before, I highly recommend
losking inte it, a5 this bosk dsn't

the place for a deep dive. They are
straightforward te understand and evtrewely
wieful i data viswliretion te sake pour
design ware fotultive.

1 DON'T THINK IN CHART TYPES

And let's just pretend not to see what's going on ot the top of the right
poge. | hove no idea what | was thinking. But when you're exploning
designs, nonsanse sketches are complataly fine,

| falt that the Bnes ware an intérgsting new approach, bt | didn't think
that sticking with the sort-of Venn diagrom layowt of figure 8.3 in the
canted wias the ight approach. You can See where | heoded next at the
bottom of the right poge in figure 8.5, It | couldn’t make the clusters of
daots insightful, whot if | ploced all the cultural
alements along a big circle (note the outer

ring of smaBer dots) ond conmected each
cultural alement to its domalns (the five bigger
dots Inside the ring) with o Ene? (I sadly don't
rarmernber what the inmermast ring of smaoll dots
WS suppoted 1o represant )

|

With this rough idea on the poage. | turned o

my computer again to test the concept using
the actual dato. | placed the cultural element
dots inoa glont ring. From esperlence, | knew that

[+]
o o & g by cifsetting each dot's lncation a little irvard or

outward, one ofter another (elfectively creating
a double ring). 1 could make each individual
dot a Ettle bigger than i | ploced all of them ot
precisely the sama rodius. [Sea Bgure 6.6a for
tha varsion with all the dots at the some rodius
ond &.8b for the “offset” version.)

With this coublie ring concept on senen and
thi reugh skteh in my nolebook, | felt some
creative momenturm. insteod of five dots
along the inside (from thie sketch) | created arcs for the five domains.
Furthermare, | realized | could take the ring of countries concept from
my Initkal sketch (figure 6.2) ond | odded @ third ring orownd the cutside
for tha regions ond countries, ending up with figure 6.7,

Pwantied to moke all the elemaents belonging to the Same set

of domaing stand out better. Tharefore, | applied the Goestalt principles
of enclosung and proximity by plecing cultural alement dots

with the some domalns into boxes {enciosure) ond odding a littie
podding batwaan eoch box {proximity].

Lk



6.6b

Figuze G.6a B b

Flacing all of the cultural elesent
dots in a ring (a) and offsetting thes
inte a double ring (b).

Figuee .7

Lading an outside ring to hold the
contries and peglons and an fndide
ring to held the five domains,

In the middle zing, boxes enclose all
the cultural elesent dots that belong
to the same set of domains,

6.7 6.8

1wias happy with how this visual was starting 1o look! It was far

from being done. However, with o sense for what | still needed to add,
| could see its potential. The current shape was inviting and natwral,
like sxpanding ripples on waler or fings in o tres trunk.

To show the connections, | pulled from an idea | had developed about
a year earlier that used radiol lines batwesn rings. Here, those lines
could link the middle ring of cultural élements to the inner ring

of domaing (see figure 6.8), Thoy could alsa link the slements

to the outside ring of countries (not yet visible in figure 6.8).

124



5.9

LESSOM 8

Figure 6.8

Ceenectieg the growps of cultural
elesents (middle ring} 1o the

domalns (inner ring).

Figure 6.52 8 b

A wersion with the final celors,
countries, and btext elesents in place
(a) and a zoca~in on the donut chacts

whete the

element dots have becoss
thoee rows thick (b).

Intangible Cultural Heritage

1 DON'T THINK IN CHART TYPES

THE FINE-TUNING STAGE

With that, the abetract form of my visualization was complaete: three fngs
of indormiothon, with lines running fram the middle to both the inner and
outer rings to reveol connections. Now, the ine-tuning began. This iz
sarmathing | can't really e by hand skatehing. Te refing the eolor palatte,
fants, teat positions, and other minar stylistic ehoices, | have 1o apply
therm to the visuolzotion (genarally using code) 1o see il they have

o desired effect.

Fhgure 6.9 shows the final color polette for the five domaing, which

| based on the colors in the ariginal visualization (figure 8.1). The separate
countries are diomonds around the outside, grouped per negion,
Howering ower an arc showcases cartain links, os demonstrated by

tha ried lings tind bo the “oral traditions ond exprassions® domain,

Another new detail is that | replaced each cultural element dot with

@ miné donut chart representing its domains. These later becarme pie
charts, as the ampty center had no odded value. | did this parthy

o ke it eosier (o $ee which domdaing each group of cultural slements
balongs o, but alse because | didn't kivow how to color them atherwise,

Intangitile I-hzrnm[mum
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Embrdding the pie charts

date this custes viswal

is anather exaaple of placing ene
chart fate another;

# technique frew Lesson §,

Figure &.18

Going from s to three rews of
elements created moze area to
enlarge the pie charts and better
dizplay theie colozs. The cutside
edge of each ple chart is the
coloz of the prisary dosain of each
wlement (if this is defimed].

Figue 6.11

The final result of the
Intangible Cultural Heritage
domain visualization

using data frem 2R,

Howdved, | lelt the colors ware

hard to distinguish, 8o | made the
alaments ring thicker by bumping it
fram two rows of alemaents to thres,
theraby increasing the size

of each dot {figure G10).

After more rounds of minar
tweaking and refining the
interactivity, the visualization was
finished; sea figuna G101,

Figure 612 demanstrates what
happens wihen you hover over the
domain for sockal practices, rituals,
and festive events: Lines app-ear,
ahowing the cultural alernant
clusters ossociated with that demain. All countries with at least cne
element assigned to that domain are also highlighted (in the sense

that countries without thot domain are foded out),

Figure £.13 shows an example of hovering over a country,
Mengolia, revealing direct lines to that country's Intangible
Cultural Herdtage elements,

Finally, Figure 6.4 shows what happens when you hover over one

of the cultural elements. The domains associoted with that element
bacorma highlighted, aleng with the country or countfias connected to
it. {The version online alzo shows a phole of the element in the center.)

The final results in figures 6.11-14 are o custom data visualization
craation, genarated from my thought process thot prioritized the data
seland my goals, In this cose, the goal was 1o revedl the domaing and
countries associated with each cultural elerment in an inviting woy that
made the usar wont to explora and learnn.

| found my way to the final visualization by sketching in my notebook,
evoluating the designs to ossess which ones showed promise. ond
playing and iterating with the octuol data on my screen This wouldn't
have been possibla if I'd focused on making the data work in o specific
chart form.
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Fiquee 6.12

Hovering cver one of the big
domadns dn the dnner cizcle
highlights all ef the cultural
element clutters and comtries that
are connected fo that desain,

Figuze 6.13

Hevering owez a country shows limes
to all of the cultural elesents
associated with that country.

Figquee 6.14

Hevering over a olteral elesent
shews Lines te all of its domalns,
a3 well s it assecisted comntry
of countzies. A photo of the
cultuzal ¢lesent would also appeaz
in the centzal circle.

AL dmages of the final
vizualization in this section
fall under CUNESCH, with the

permission of the organization,

1 DON'T THINK IN CHART TYPES

In the end, choosing to think beyond comentional chart forms isn't
about dismissing what smorks; il you end up with a traditionsal chart
tarm, that is completely finel The beauty of letting go of chart Lypes
is the freedom it gives you to explore and rafine, By focusing on the
data, the story and the goals for the project (rather than trying to fit
within troditional chart structures), you give yourself reom o create
o visuolization thot speaks uniguely to the patterns and insights
within your dotoset. It's o process that might feel a bit unstructured
ot first, with sketches that might not all work out, but that's port of the
discowery. Each iteration brings you closer to a design that coplures
Bath the complexity and essance of whal you want to comey,
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LESSOM 7
Show All the Data You've leanned how bo jorz up charts in smal
ways I make them more impactiul. You'se also
Igaarnied horw B0 Step away from iradibional chart
types to sxplonge more unconventionol designg
and come up with your own, These ore the
LESSON B foundational skills you will nead a5 you tackis
the remaining lassons in this book

Show Aggregote
Values with A this point, you ant hallway across the char
Granulor Dato airt spactnem, and you'se entered o vast spoce
where you can really strefch your creotivity, Whan
I'wark in this spoce—aiming (o be 05 creative s
possiole wihile still Clearly comaaying the story and
trands in the dato—1 follow my personol motto
LESSON 8 “Increqse the visual diversity.

Adld Move
Vaoriobles




noreasing visual diversity means adding
P wariabion LS th o If Lasson
4, you already Sow how o make a grid
MIMI of cormd to life by anc G theierm
CHAPTERIV throwgh visuol channals such as sine, color,
and gpacity. But encoding isnt the onky woy
Rafining Your
5 to envhance visual diversity.

Liga of Color
Iru thii d part of the book, Pl share riy
lovasite techniques for incra sal

divarsity. You will learn how to present

data at the most granular level of detail
LESSONT0 availabde ond you'll acquire strategles

Big Dot Sets tor revealing aggregated values, such
as totals or averages, visually. You'll sea
how to odd extra variobles to the vigeal

1o layer Uherm on o the prirmany varnables

Big Possibl

1o providd deaper insghts. Finally, you'll
combine these skills and bagin o embrace
MINI more varables and maone data po tha

CHAPTER V ultimate source of visual diversity,

Creotive Thia payoll of this visual diversity approach
Legends is that it adds more contéxt and dapth (o
thé @nd result. IR e TSNS AUGncas and

ond tha chart’s iy i
Youll find planty of axamples of thisa
vafits in the projects wa'll sxplora in the

following lessons

Anthe and of this tioan, youll hawve a firm
grasp of what visuol diversity s, hovw
1o incripcese it, and why it makes your visuals

unigue and mone enjoyable to sxplore

VIS

= DIVERSITY




LESSON SEVEN

SHOW

(Ll

Show
the most
granular

level of detail
inthe data
set to supply
a reader with
intriguing
context

Cmia way to credte visual diversity in o data
wisualization is to drow mony visual elemeants,
many points on the page. Tharatora, whanaver
posgible, | prafer to wisualize the most gronubar
lewe] of detail | ave in My data, rather than tha
ogaregatad valuss Such as thi SUM oF weragi
For example, ina visualisation albout daily air
travel, 'd preder (o visuolize each separote
rlir_|."|l thot occurmgd fI-uring o doy instacd of the
Eotol nurmibar of 'Ihgh*.:'.. par qirling par day, | love
how using granular dota gives me the lorgest
numiber of visual elements thot | con style in sime,
codor, iransparency, and mora.

Using a granular level of detail increases

wisLal g sir','_ and San rgvedl mong Sonkaxt,
nuances, stores, and potterns than if the dota
15 aggregoted inte sunmmary stotistics. You con
highlight o tew of thosa “mini™ stores with

a textuc] annotation and ket the interested
reader continue Lo find thair own ingights
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LESSOM T

| SHOW ALL OF THE DATA

Though you may not have nodiced ot the irmg,
you've Glraady seen severol Coses whare

I opplied this technique. Recall, from Lesson 1,
the “Tep 20007 music visuol (figure Laa), whera
each of tha 2,000 songs i o cirche, and

the “Clyrmpic Feothers” progect (Bgure 1.5],
whara each of the gold medal winness s a tiny
rectongle There's a lot of dota baked into
those visuols!

In toct, the “Landscape of Powar Fiows™ project
from Lessan 5 {tigure 5.00) hos been the ondy
ingtance whene | didn't vigualize the dota set's
most granudar el of detail The original data
st had over 60 million dota points=ong vabue
Tor every minuted | had to group the data in
wirzkly overoges to fit th result on my canvas

[k
Ddld




MotiveMix

EAMNTAR

e
s s pad

1.2 e —
Figuze 7328 b

The black version of the Kantar
Motimein pester with 12
“dimensicnal flowers.” Aloeg the
poster's left is an introduction,
» Tegend, and explanations of each
dimention (a) and a close-wp (b)

Figure 7.2

Jeoalng in en the cultural connection
flower in the white version of the pester.

T.1a

Turning US counties into bright flowers

BUSIMESS | 2018 | KANTAR CONSULTING
l.-'.-Sl.‘ﬂ.'{'lﬂu"lﬂl'ﬂ{lﬁ.cﬂﬂ"lfpﬂ.fr.'D\'ID.I'IU:GI'I:GF'ﬁ"l'."-{'.v\‘.'fi'l"‘-l

Eantor Consy iling_ @ market résaarch odvisony firm,
asked me 1o visualize their Mothmelic dota sat. This dota
set looks ot Americon consumens ahong 12 “ottitedinal
dimansions,” such of tech disposition, emironmeantalism,
and cultural connection, 1o better understond what is
important to them

The dato sot contalmed thae percenioge of eoch county's
population with o low, madiem, or high propensily

for eoch attitudingl dimanskan. Thesds thnes woaluod
tagathod add up to 100%. Therelere, one couwnly could
hypothatically have 50% high propensity, 25% moedhsm propensity, and
5% low propengity lof appearance aspirations, 407 high, 30% madium,
and 30% bkosw for religiosity, and S0 on ocross all 12 dinmnsions

Tha visuol wosnt meaant 1o have oo cantral m-;igh: but instead reveal

1 beesadth of the Motiviix data=arsd theé Storiss within, Tha Bnal result

would e hung in thedr office, to gralb attention and spark commersations,

It wos a perfect opportunity to make o design that visualized the most

granular knagd of detaill ovailable: the propensity parcenioges, par
Htitudinol demension, per county.

in figure 71, you con sea the tinol result of the black poster (there's also
a white varsion, seo Hgure ?."2] | represanted ooch of the 12 attitudinagl
dimensions of a blug-magenta "Tiower” The US states one 51 spokes
rodating outwond from thad cantor of Sosh ovwar Along eoch spole,
biye ond mogenta circles represent the counties in the state. Each
county B shown Dwice on ¢och Spokie—ang clrcle reprotonts the
COUNTY'S bow propansity percantoge {in blwe), and another cincla
represents the county's high propensity percentoge (in magenta)

The circla's sioe is scoled cccording to the populotion of the county
Theix farthes arway from the centar, thia highes the percentoge

| didn’t draw the medivm propensity values os circles, os | wanted to
high' ight the extremes. Howaver, thay are still in the viswal os an almost
transparent white violin pot alang aoth Spoka

&l thote circles of dilferant aires, in two colors, partkally overiopping,
ploced along spoices, create a lot of viguol divarsity, No Bowor is the
sama oz anothar, as the undarlying dota is didierent. Without showing
the data ot this qr:!nulurl!y. theit |T|1.P[H'IIF'IU|'|J| Dot would B 1ot
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Tracking Resources

s drare, +tportocs ¢ Googe + Cofecty Ty afrude g orghade
Tackery Wanoy e D
et of it diy

3

&

7.3

g
3

s

End af tha diy
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LESSOM T I SHOW ALL OF THE DATA

Figuee 7.3

The desktep vezsion of the visual for
the “pigital Trackers* article in

The Mew Fapk Tises showing all of the
trackers qreupsd inte circles accerding
te the website on which they cperated.

7.4

Figuze 7.4

n eacly sketch for the design
of the weriion that sould sppear
scross two pages in the printed
edition of Fhe New ook Fimes,

Somve dimensions, ke family onentation, hove simikar valees ooross

th stalas, whild othar dirnensions, like financial optimism, ofe an
enpilosion of diflerent colors along each stote's spake (tgure 7o),
reraning that pecple atross the US stotes are split on how Impartant it is.

The annotations highlight interesting insights. Thay also serve as
an antry point lof the audience to dive in ond battar understand hiow
the visual works so they can explone it on their cwn.

VISUAL GROUPING

Genarally, when showing granubar dota, visually grouping the data

points con help with tha iIntenpratation. In the previous cose, the data wos
visually grouped by attitudinal dimansion (the Hower) and state

{the spokes around each flower).

Cn of th most straightlonvard ways 1o execule visual
grouping is to cluster all the visual morks and contain
— tham within a bigger shope. | often do this by putting
small circles or dots {the individual data points) inside
\ a large clrele (o common grouping).
| Lt e show you Do examples.

i Circles within circles
'Ilr BUSINESS | 2019 | THE NEW YORK TIMES
i | mytimes.comyinteroctive/2018/08/23/opinion/data-
e internat-privacy-trocking.hitml

The Mew York Times ron a story about how websites
trock usars’ dota, Onae of the nowspaper's journalists
instaled @ version of Firefox that monitors all the
tracking resources {such os o scrpt, trocking phoed,
or image that an od-blocker would block) on each visited websita.
This reésulted in o dato et of trackers, metedata about whot they
gathered, and frem which domain o company they originated
(eugy, Google, Facebook). The team working on the story was stoggened
by the obscene level of detoll and scale of tracking, ond they were
loaking for an aye-catching and ilustrative viswalizotion of this data
that would be suitable for both print and onling editions.

ar
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The tinol visual, igure 7.3, shows the tull set of over a hundred
trockers os dots, grouped into lorger circles acconding to
the wabsite on which they operoted.

Even more circles within circles

BUSINESS | 2024 | MOZILLA
nbremer.github.io/ORCA commit-history

| crgated two visualizations te promote the launch of Mazilka's
CRCA program. ORCA is an experimental funding model

that provides compensation to opean-source contributors.
(The acronym stands for Open Ratrespective Compensation
Agreement,)

Mozillo had given ORCA funding to several non-employaes
wha had made noteworthy contributions to the company’s
el j& ropository on Github,

The visualization in figure 7.5 shows nearly 20,000 updaotes
that changed pdijz files (known in progromming speak as
“commits). Each commit is o circle or o hexagon—depending
on whether the contributor received ORCA funding—and is
sized according to the number of lines of code that chonged.
Addad lines are turquodse and removed lines ane pink, But if

a commil added and subtrocted lines, both colors are nested
inthe shope.

Iwanted to arrange the data on a timeling, 5o | clustered
the commits into a lorger circle by month and strung them
together on a line that waaves from top to bottom (moving
beock in time). This visuo! grouping makes it easier to absorb
the whaole data set. Howewer, it alo reveals sorme interesting
tremds about kwaer and higher octivity periods.

In both the website tracker and the ORCA exomplas, showing
all of the: underlying dota points provides o lot more contaxt
to the whole story than only showing the fotal number of
trockers per website or commits per month. In both coses,
the tachnique increases visual diversity and makes sach
péece rone creative and wnigque,
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LESSOM T I SHOW ALL OF THE DATA

ADDITIONAL (MINI) CHARTS
OF GROUPED VALUES

= Thara are also times when it's benaficial to give tha viewer more
SR L Indormotion about the grouped values, such as the overoges or totals,

ALL of the nestly 20,000 In thosa cases, 1 ilke to odd o mini chart—something stralghtforward,
commits made to Morilla's

pdf.js Github pepositery, smof and simpe. It won't be the first thing pecple notice, but it wil
clustered by sonth and give hem more context with time. And yes, you've seen this technique
erganized in revesie already in “The Top 2000 % the 70s & B0s" fram Lesson 1, which
chronological scder (3), inchuded sonall histograms (figure 1.4) about the chonging interests

i 3 2o 1 (). in rusical stybes ocross the past 20 years of the list.

139



Figate 7.6

& fzase from the Frontex anisation
sheing flights im early 2018,
with the mini charts of funding and
mnthly flights aleeg the Eatton.

Animating hundreds of flights

BUSINESS | 2018 | LIGHTHOUSE REFORTS
vimea.com/ISIERITTE

In 2019, Lighthouse Reports, o collaborative newsroam arganisation,
waorked with news organizaticns ocross Europe to reveal that the EU
bordar contrel ogency Frentex had significantly grown In scale owver

the 20105 Using tha Lighthouse Reports dota, | created an animation

al over 1,200 individual deportation flights between 2007 and eary 2018,

The animation displays the flights ovar tima, with a dramatic uptick
during the second half of the 20105, | wanted to emphasioe this increasa,
a% it was an impaortant port of the story. Therefore, aF you can See in
figqure 7.6, | drew an inverted dotted bar chart of the number of flights
per month. Above that is ancthar mini fine chart of Frontex’s yearly
budgaet, for axtra contaxt,

A GENTLEINTRODUCTION

In a few cases, | thaught that showing all of the data was key because it
gave a lot of interesting information, but it turmed out that either the data
ar the visguol itself was overwhalming and that o cosual observer would
naned @ bit of hand-holding. in these coses, ve eosed the viewer into the
fuill wisuol with a “gentie” introduction. For exampla, a (more simplified)
chart might appear at the top. showing oggregated walues or anly a
subget of tha data, This chart would give the reader a taste of the data
before they scroll down to the visualization with the entire data sat.

From clustered circles to connected circles

BUSINESS | 2019 | GOOGLE NEWS LAB
WhyDeCatsAndDogivisualicinnaman.com

1usad a gentle introduction for the “Why Do Cats and Dogs_?" project
from Lesson 5. As you may recall, my goal was te give insight into the
mast popular cat-rélated and dog-related guestions asked on Google.
The main visual, which revealed all the questions, looked quite dounting

(Hgure 7.7).



Frontex: EU's Deportation Machine

The European Border and Coast Guard Agency has transformed

from an uafschionsble EU cutpost im Warssw into & super

sgency. Its growth has tracked Eurcpe’s migrationm anxiety with e
budgets expanding alengeside its role in manesging deportations.
Thiz growth will be supsrcharged in the coming years 1o match
the political sppetite for forced returns.
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Trepredorg, | created o mong simplified visuol using @ subset of

the data and placed it at tha top of tha articla. | took the "circhos within
circlas” opproach | discussed eartiar in this lesson. First, | anolyzed
the rmost comman question thames for cots and dogs. Next, | selected
thier roin words fod @ach theme ond grouped all of the questions that
contolned those words. in figure T8, you can see the result lor the likes
and distios” theme for cots. (it hodn't been leng since the “cat vs.
cucumbar rmame had gone vinal)

After scrolling through o few of thase thematic visuals (occomponied
by explonations), the recder is wormed up, ready 1o embroce the full
word troo visual,

Al this point, readers could explons the visualization on thair cwn,
But with 56 many data points, | realized that thay may foal o bit lost
at seq, even though they understocd what the data represented.
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.7

That's where the interactivity come in. Besides odding o touch of
playtulness to it all, the interoctivity provided mare detail and aided
undarstanding, This treatmant is widely usaful, os it con help breok down
mast types of complax visualizations. In this cose, it was well worth the
tirma irvestrnent required to program those fectures.

There ane several factors that determing whather a visualization would
benefit from having interactivity, | assess the iolowing

+ Complexity: if the visualization is complex, | prefer to add at least
4 henrer edfect that highlights parts of the visual that relate to
the hevered antity (o help the oudience understand it rmore aasily
[both images of gura 7.8).

* Positioning: | don't want 1o hide any of tha key takeoways bahind
interactivity, Interoctivity. such as a toollip on hower or @ highlight
at the click of o button, should only reveal interesting extra details,

143



Figure 7.8

The ficst visual on the cats + Resources: What do the budget and deadline allow?
mi':ﬂl: that ﬂ ﬁgﬁ"“m This impartant question has the biggest impact on what's
a sare straightforuacd visual of possible in practice. Utimately, iy work i$ limited by ime and
clustered circles. oudget. Becaousa of this, | will discuss the potential for interactivity

with my clients during the negetiation phase, Il give some
examples of static visuals and dynamic ones and Ul give
iy advice for what | think works best for their needs.

aftar that, the decision is up to them.

Figure 7.9 # b

Tuo exssples of the interactive
hovers; hewering over the word
“poog™ in the text highlights all
the questions contaiming that word
(a), ad hovering ewer a circle in
the full word tree highlights all of
the dowmsard word connections as the
tosltip simultanecusly spells eut all
the questiens (b).

Likes & Dislikes

Cats vs. Cucumbers
Wiwy cats lowe o hate certain things am amongst the most popular '?-“::-:w stbn o 1048 # e
widda =l ik, btk il ioimnd
questions asked, Take bowes 1° for exampie. Which cat gwmer = G 13

hasn't recetved a package at home where the box was more
appreciated (by thedr cat) than the prodisst it contained?

Try fpyering gwer aovy ol taart or cincies in the daual

Thart's just the tip of the loekerg of weird things our eats seem i
ba fond of, Bocause seriously, why do cats lilke rigging or sitling an
pager £, surprise stncks o, lying In Laundry baskets £ or

butting your haad : surprisingly hard. Then thare am the things BSOS D e o
Uit eats inexplicably dont ke, Such a8 wertee 12 o me (@ +) 12 ?-%.ﬁﬂ < TLE
, and what's up with those cucumbers. (=17 *’:—_biggaf el g ;_-:,:
S [ ] % a2 o
— — — o
If e w10 see the Sog wersion of ary of the viveals, clics on '-'!__ )

by jpulliow circle i th webr right of thie plge, whin viiible

sition poplarty
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by dowy 8 ey | g dn Bl | g vy ey g | g T ey oy
w3t FooP  edt their FooP  edt cdt poof et their owe Poof

eaking FOOT | €3k dog FOOF  edk Foo | edk obher dogs FoOF | edk Shib..

Eating & more

Quiestions abaul whvy dags £ 30 many sirangs things anea e
Behind licking in terms of paputarity. Specifically, eating-related
m}mwh“hﬂlﬁlmlﬂ!ﬁ.ﬂ'm.—]
Srings 07, Expacially U7 and net onity et gam! Appanenily
eharesal ¢ b sluea hat semi dogs can't sty wiy from.

Dosgs o ot of other things with their mouth, such as cheing,
ribbing ordraniing. Although | wreld imagire dogs nibbling en
your iikten (7, or drooling in yoer car 17 et what ypou ble to see
Fappen,

Babrestingty, far cals Bting 1.3 bat mane pepulas than what they
wa, whilar for dogs s thi ether way arsund | witde If that says
mre about cats or doga?

1.9

Wy 82 dogt | Wiy doel ey dog
like t&...

bivk 3k vacauwms | e chiged | e e
the Faibrooe with you | b fed do
waich | e peited | be squphed i bed
ke wrder blawieds | ko witckad whils
e3tiry | ke ey band | Bike on give
bedth | bk fired | chew Indlevy | chew
on boras | cuddle | diy be Lbeeie wiler
bowl | have Somathing Te kit mouth
ke helr fummles rubbed | kick
sheets | lay h-j azar [LL I3y e wa
Li-’ or W Fregnng h:llj ek babies
ek Facet | Mok waa | lew ow Jips | Tk

1.5%

Tha tithe of this lesson is “Show All of tha Data® becouse
it makes for o somewhot shorter title than the more
nuanced “Show The Most Granular Level of Detail
Availoble in the Data that Still Shows interasting Potterns
and Insights Without Getting Bogged Down Too Much

in the Minute Detadis.” But that should be your primary
takeaway hara.

Crvarall, tha lenved of datoil that you present depends

an your goal ond the intended oudience. (There's always
an it depends.”) Does your visuol need to be quick ond
easy (o grasp, of do you hove the option to make it mone
craative, more customized? | ohways start from the most granulaor
leval ovailoble in the data and 2oom oult from thane. Only whan
thare's Tar too much dota of it turns out | can't reveal the primarny
insight, do | consider going up o level and using grouped values,

But in short, when you hove the option to be more creotive,
try to show ol your dato.



LESSON EIGHT

SHOW

If you need to show
aggregated numbers,
like averages or totals,

reveal them using more
granular data and clever
design tricks

Altar the last lesson, your are Ropahully fealing excited o play with
all thet rich, detoiled doto. But whaot do you do i you need 1o show
highee=leval aggragabed nurnbeds, like, for REtancs, the averoge
salary within o cornpany, the total sales of o supenmarket, or tha
tinal seafe of a toumarmeant? Fear add. 10 this lessan, Nm going to
shiang ways 1o wisualize granular data in o way that i octudaly

showcases the top-level oggregated mumbars.

You migha e thinking. “Wioit! Dicn't we already do this in the kast
choplar by encircling of greuping clusters of data? Wall, you'd ba
connect. Apsart froem the “Fronbex” Cose, all the other examples had

sormd form of vigwal grouping. Howewes, Uhe main goal lor thosa
groupings wasn't to show the aggregoted memibars but rothar to
offar some erganirational fecus and clarity, For the “dots within
circles” sxomples of figures 7.3 ond 75, the circles containing the
diots do not scale precisaly (o the totol value of the dots nside; thay
ang by Meaant to creabe Groer,

(IGGRIGAE

(L1




LESSON 8 I SHOW AGGRIGATE VALULS WITH GRANULAR DATA

VALUES

It's o sulxiie diftersnca, but in this lesson, | wont to hlgr'Jnghl, e YO CON ppsy

el STHe Concapt of “showing all tha dota® whan the true goal is Lo visealina tha
aggregoted walues of SUMMGny statistics of those dato poants. | admit thaugh, that
theerre Frcry b CO2eE whene grouping lor the sake of visuod locus and grouping 1o show
i cagyrlcpatisd valuies s Up Bsiinsg Ord and tha Sama. in the pravious lesson, | used
the waed "grouping” becouss the data points were quite litenally clustensd into groups.

—=
-

In thiis lesson, I instecd use “oggregation,” becouse there's a deeper purpose to

grouping the data—to show the tolols, overoges, madians, or othaer stotistics

Suppose, alter running pour analysis, you find thot the oggregated values don't
amount b marny remaining data points. You may be reduced o only o uamibeer

in th most BEmiting cases! G total value One average. When this hoppens, try to
wisualize the data (ot least) one keeel desper than the topling aggregated numbars,
Show totols per region, averoges per industry, highs and lows par day, of whotever
makis sense for your data This wi :glun YOL! meodd rabaniol [gnrl mong ciarba nnlnts] {1
make a creative and custom visual; it increases the visual diversity,

A5 with the presious hagson, the SO rmagor banalit of showing mone

il holds hered | el that “the averoge parson,” “the totel 08es,” or
“tha lomgest tirme® onhy gives me o narrow glirmpas of o bagger story. The
BCi@nlEL in me BT s interested in the so-callsd “avarage person” (that
e endst). | see o visual about “the cvenage salary,” Nd love o knows
if this whdlidying distribution hors big cutliecs (o C-suite execs) that pull
the average up and paint o mone resy pictune for the comparmy. | wont to

ke ez ther undiarlying diistribation looks, | want morg contont!

Theralone, whan | visualize data, | oo like 10 give the oudiencos axing
context whan it's availabia. | visuealie the main story but give pedaphs the
abdity toloak decper ity re imorestvd and et them See the nuanoes
of tha aggregated valuss.
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Brightly colored blobs

BUSINESS | 2020 | UNEARTHED & PUBLIC EVE

unearthed greenpeace.org/2020/02/20/pesticides-croplife-hazardous-
bayer-syngenta-health-bees

Fiquze 818 B b

The main visual (a) and 3 clese-p
(&) from the series of WHP articles
showing Croplife cospanies® total
sales, sggregated wisually inte
those that are considered highly
hazardars and those that are not.

In 2030, | worked for Unearthed, the journalistic arm of Greenpeocce LUK,
and Public Eye, an NGO investigating human rights obuses by Swiss
companies, 1 create visuals for several articles. The imvestigative
journalists obtained data from a leading agribusiness intelligence
firm about the chemical sales of the world's five largest agrochemical
companigs—oll members of o lobby group called Croplile.

They combined that data with an international list of “highly

hazardous pasticides” (HHPs). Pesticides clossed as “highly hozordows”

B.1a

Croplife's top-selling hazardous pesticides

Prog mairef' s Bovp M A STy (0w = Pl OF Wk iVl
Trapi aty inemakaral KRGy grosg — famabd §1 7 b, froem thabet tng-ting
Fraductr L Begoei! pebocie maeiet 1 100 Mong Tha i thind of that W deatr inac
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are incredibly harmiul to people, animals,
and ecosysiems,

My gool wos to [llustrate the maln takeaway from
thair analysis: Over cne-third of the Croplife
cormpanies’ tolal sales consisted of HHPS, A
straightforward bar (or phe) chart with one
section for the share of HHPs and another for the
rrnaining sales would have sulficed. Howevar,
the article needad somathing bigger and more
datailed to claim the poge, give more context,
stand out, and invite exploration, Thankfully, the
underiying data went one level deeper, which
alicwed me to create a visual that was much
more alaborate. Ultimatety, | revealed the sales
por plsticida, categorizaed into thass that ane
hazardous of mot, 0% ehown in figure 8.1

Tha chart type in this visualization is called o
Vioronod trisernap, Thae site of each “blob,” each
pesticide, is scaled according to its sales volume
(the totol sales from all the companies) and
colored according to its associoted hozards.
Gray pesticides are considered non-hozardous.

| enjoy using vioronol treemaps becouse of
thair unigue polygons—each one hos its own
character, And, unlike stondard treemoaps,
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The bright colors make It easy to sae thak the share of harardous
pecticides is significant. That was the primary takeaway from

the investigation. However, readers have an opporiunity to get mone
context and go deaper into the data. They'll see, for instance,

that acutely toxic pesticides (in red) are still in use, that Glyphosate
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8.2

Crops that drive world trade in hazardous pesticides
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LESSON 8

Flguee 8.2

This visual sppested in & decond
article that covered peiticide
sales per coop type,

Figuze 8.3

A draft design that shews each pesticide
w3 sealed cizele, clusbered by crop
type. Thit trestsent, with the colocful
HHPs on the Left of each qrowping and
gray ron-hazazdous pesticides on the
right, does not immediataly convey the
overall shate that is hazardous,

| SHOW AGGREGATE WALLELS WITH GREANULAR DATA

is the biggest seller, and that some pesticides (with multi-colored
stripes) con horm humons, the envirenment, and bees altogether.

Hene cgain is an example of a design strategy thal creates more
viswal diversity, more elements fos the ayes to wander over and
spand alittle time investigating.

For o sacond artiche, | oreatad a visual that spiits the
sales per crop type (Rgure 8.2 | manipuloted the
design s the data peints fit into a diamond shape
instead of a cirche. These alterations signaled to the
readar that the two graphics ware for different articles,
each with its own focus.

| had exploned a dillerent design earier in the crealion
process (gure 8.3). | used small, sealed circlos for

the pesticides and groupsed them in larger circlhes,
Within each group, | placed the colored harardous
pesticides on the left and tha benign gray ones on

thi right. Howenes, | didn't like oll the white spoce this
created within the larger circles. | also feft thot the spiit
Inko thve colored HHPS ond groy not-HHF circles was
mose chollenging to grasp. And, most iImportantly,

the ogaregaoted valies got loat with the opproach.

Clustering satellites into rectangles
BUSINESS | 2020 | SCIENTIFIC AMERICAN
sciondificamerican, comylorticle,frow-0o-we-provent=
war-in-space

Sclentific American asked me Lo visuakze Earth's active
satellites for a “Space Wars® article. The main goal was
1o comvey which countries owned the satellites in soch
orbital region (g.g, low, medium, or geosynchronous
orbit], | could hawe built a stacked Bar chart of the
countries with bors split by orbit, or vice versa,

Howenvar, | received the data lor soch sotedlite, which had a lof of
extra interesting information, such as weight, age, category, and
frvare. With nearly 3,000 Getive $aleliites in Space ot the tirmd, |
realized that | could plot @och as o circle, scaled in size by waight,
and styled basad on that extra information,
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LESSON 8

B.i

Figure 8.4

The final result of the “Space Wars”
visual revealing the neazly 3,000
active satellites in space,

pec oountry and orbital type.

8.5

0 »
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Figuee 8.5

A work=in-progress scoeensbat displays
all the pectangles still sized
according to the "average satellite
radius® process and hew the actual
satellite cireles fit within thes.

This viswal uses techaigees In Lessen 35
“Combdne Chaxts™ and Lessen §°5
“Pon*t Think in Chart Types.

SHOW AGGRIGATE VALULIS WITH GEANULAR DATA

You may recall my skatches tor this project (figure S.6). in the

finol design (figure 8.4), 1 used something similar to a treamap,

of kiarirmiakke chart, which is akin 1o a twe-dimansional stacked
bar chart, whare ane voriable scales 1o the width of the stacked
bars, and a different variablde scales o the height, The two main
variables—the country and the orbit—become a grid of sorts:
Countries run vertically, and orbits run horizontally, At each country-
orbit Intersection, | ploced all the cormesponding satallite circles.
Thilg layout ehows that the United States has by lar the most
satellites, and so mony tiny ones in low Earth orbit!

with 50 many circles, there's a kot of visual diversity, But there were
other benafits to showing the individuol sotelites. For instonce,

| could specifically coll out @ few fomous ones, like the Hubble
Space Telescope (US column, low Earth orbit row], and the satellites
meentionad in tha story, such o tha two Cosmoe satallites

{Russia colunnn, low Earth orbit row). This makes it possible

for a reader 1o COMpong thase sotaiFtes o all the othars,

adding that extro layer of context.

To make this wiswal, | started with a general formula thot
opproximated the amownt of orea on the poge required to Ht
all the satallite circles, msuming that ﬂ"rﬁ'!ll' wane all the seme
“overage” size. | then clustered the circles by country ond arbit
ond | enclosed ¢och cluster into a rectangle. Using thot setup
as a base, | had 1o manually increase or decreass the size

of the rectangles (soe figure B.5 for a work in prograss).

WHEN TO AGGREGATE WITHOUT
SHOWING DETAILED DATA

A% miech of M extolled the beanetits of showing all the data {Lﬂsmn
7} o at least o mederately detailed view of the data {Leszon B—up till
this paint), thare are certainly coses whene shewing the aggregated
values |5 the best opprooch, | find this happens when people need to
understand the visuol quickly, which means the aggragated values
must be eosior to identify (sometimes ot the expense of creativity).

It can olse happen whan there ore encugh aggregoted volues o be
visually diverse, or thera ksn't anough roem on the caonvas to drow
eoch underlying doto point.
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Figure 8.6

The final page of the "Satellite Supge”
article, which wismlized alsost the

samé data as the "Space Mars™ visual but
agregated the satellites to show st ockit
and weight class groups.

Figures 8.4 and §.6 reprodeced uith
pecaission. Capyright € 2620 SCIENTIFIC
AMERTCAN, a Pivision of Sprinper Nature

dmerica, Inc. 11 rights reserved.

Part of me i5 also sad for the stordes
that are *lost® fn this wersion, such &g
the timeline of each separate satellite
(uhich would reveal the oldest satellite
that i5 still active, for example).

Aggregating the satellites into orbits and weights

BUSINESS | 2020 | SCIENTIFIC AMERICAN
seipntificormerican.comyarticha/satellites-in-low-orbits-are-taking -

ovier-the-skios

For example, a few months before working on the “Space Wars” visual,
| used a slightly diffarent version of the some dota to create the image
in figure 8.6 for a different Scientific American artiche, 1t shows how the
nurmbser of satellites in space has grown, split by orbit type (cotor) and
waight class (tint).

Fot one, there was not enough space on the page for each of tha 2,000
satellites to have their own lines. Even if they could all fit, the lnes would
ba teo thin for the reader to decipher the color and shade. There wos
also already encugh going on with the weight closs bonds overtaking
each other at vorious ploces—as they are arranged by prevalencae—
aspecially in the yellow “lower low Earth orbit” lines. Therefore, | decided
that aggre-gating the satellites to show the total by orbit and waight
class was the optimal level of detail in this particular cose,

Balancing the data details with higher-level aggregations in a visual
manner allows the reader to explore the data’'s nuances, discovering
pottams and stories beneoth the surfoce. Tharelfore, my advice isto
olways consider whather showing the most gronubor level of delail can
create o compelling visual, even when the main geal is to show the

aggregoted valuas,
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Graphic by Macioh Bremy
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Low-orbit instruments
are taking over the skies

For decades the number of satellites orbiting Earth
rose ot & genthe pace, bat growth has soaned recenily, By
July 2009 more than 2,200 satellites were aloft, In the
His0s an 1090 the action was in gensymchronous arbit
(Wies), sy bomathan Meloaedl, an astrophysicist at
thee Cender for Astrophysios | Harvand & Smithsonian.
But now the action is in the lowest Earth orbits (ged-
fenox), Ise nioobes, amd increasingly dominated by young
companies rather than government, military or aca-
demic ovwmers. The uptick started anouncd 208, siem-
ming lasgely from CubeSats—diminutive satellites,
each Hghter than two kilograms, that were lofted in
small groaps,
Ty the pash is fromm Starink=comsbellations of
satedlites weighing 260 kilograms, befng launched by
SpaceX to defiver highspeed Internet. CobeSats
aire Fulbfilling a desire toobserve changes on Earth
every day. They eonild] reveal, for example, low
poaphe were moving around Wahan, China, dur-
Ing the eoronavirus cuthreak. And Instead of
Google Earth showing a drivesway with a car
from 10 years ago, it coald captune a vehicle
purchased last week

ahitudy can svoid orbital decay lor hendredy of years
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LESSON NINE

Enhance your
visuals by
thoughtfully
adding
additional
variables to
provide greater
depth and
interest to the
main story

| consider oll the variabdes | hawe in the
dato, oven i | can make the siory™s main
point clear using only a few of them,

The difference between this technigue
and what we've covarad p!'E'\'l'D-\J'FW

Iz that the vieual divarsity will stem

from morne dota colaegoras, not mone
dhata items. (If you think about this in
spraadshast terms, wene addindg mora
columns of data insteod of more rows

of data)

Working with variables reduires

BOrTiE fesbraind. & ey point for

thiz lesson is to odd only intenesting
wariabkis that conmsct to thd primman
ingigiht or that provide rebevant contaet
to each dota paint

MORE
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LESSON 9

ADD MORE VARIABLES

Ewizri with the somia clala sat, whal's
irﬂcn::ting con vary based on the visual goal
and audience. For axample, whan | visualized
tha 100 tallast skyscrapars, my focus was

on halght and lecotion, along with relevant
datails llke consiructon year and bauild ing
function. Although the dato et included
ciiver variables, such as matednals and
architect names, | laft them oult, as they didn
anhoncs the story | wantod to Wil Howaaer,

it my goal hod been B explone skyScrapers
frorm an architectural parspactive, details

lilipg the orchitect ond motenals would

hawe been assentiol



MY PROCESS FOR ADDING
MORE VARIABLES

Lot's look ot variables in the context of two designs. Nl explain
my thought process, reasons for making cerain choices,
and steps to odd more variables.

squeezing in as much information

as possible

BUSINESS | 2020 | SCIENTIFIC AMERICAN
scl‘entl'ﬁ'camsrﬁ:un.cammwhmv-m-m-mm—wm-spuce

Lat's return (o the “Spoce Wars® project (fgure 8.1) with its 3,000
satellites. Sateliives were clusterad by country and orbital type. Howewver,
1 hod all of this fascinating information cbout sach satellite, such as

its wright, age, and much maore. | needed o strike the right bolonce
between visual intrigue and information overload.

My opprooch starts by deciding which variables would be interasting
to add. | first order them from mast to keast vital to shawing the main
insight. | also consider which of the remaining variables would add
Interesting context. This will help me kater when | consider how to add
them 1o the visual and how prominent or subtla their encodings should
be—| want the visual hierarchy (wihat the viewer notices first, what is
eosiest to read) to match the hierarchy of information.

I then look at the visual channels that are still ovailoble. As a remindar,
a visual chann is a way 1o encode dota. Color, shape, and sipe are
visual channets, for example.

Whan | begon building the “Space Wars™ visualization, each satellite was
@ unitarm cirche. | positiondsd them on a loose grid of countries (columns)
and orbits (rows). Hext, | wonted to connect the remaining variables to
visual channeis to see which would pair nicely—or even mataphosically. |
canngt overstate the power of good metaphors, especially when a visual
gets more eloborate. With a good metaphaor, it tokes less effort for our
milreds to remembbar what the visual encoding means.
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Figure %.1

The “Space Wars* graphic.

For exarmple, l.I‘i‘-inf_.l circha size for the ‘JLI'.EIIHIG"!-'-M'E-'\ghE searmed like a gl}l:ld
mistaphor: the: bigger, the heavier, (Variables that shew waight, volurme,
hasght or some othar physical charecteistic genarally work wall for ::Jir:g

your viswal marks.)
DFIGE‘I['( made sange for age, whara older salalites wera more laded.

Mext wos the satellite’s purpose (research, imoging. novigation, etc.)
This variable didn't hove on apparant viseal metophor, Neverthalass,

| thought it was ona of the maost interesting extro vorobles since a
satellite’s purpose explaing why it got shot into spoace in the Rirst ploce!
Tharalore, | apphad this vonable to colar=4a vary clear way to distinguish
the sotellites, Sometimas colors oon De metaphonical 80 recderns can
deduce which categary goes with which color, but that wasn't the cose
huisriy; rpadans moy need o keap relerencing the gond 1o emamibes
which colar s which cobegory,
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satellite

100 kilograms

1,000 kg

Figuoe 9.2

Zoomirg in en the =Space Wars® graphic
to better see the different encedings
used o comvey satellite variables like
weight, purpese, and age,

I consciously did mot assign an doon
fo the sost comson class (BusinessS
comsercial), The abseace of a visual
marker can work just as well to
distinguish » categary. a5 Loy as all
tiw other optisns do howe an Jcon.

Wy reason for this trestwent fn this
case was to keep thw viswl from
getting too busy.

Clais and Category

0 sack nutien or regics’s

sanelines, somee belong to

the civil gowernment, some

tethe milieary, some o

private indushry, and

athers toacad emia or

individualy. Within cach Research

Another variable was satelite class (such oz delense or commercial)

In 3020, the prasidant initiated tha United Stotes Space Force, so it falt like
o timaly and reflevant variable to encoda, By this point, though, many of
the rmong “stendard” visual channels [ position, color, and opocity)] were
already asslgned. Changimng the circlas into other shapes seemed ke

o good option, and | couldn't resist using o shope inspired by the Space
Forca logo tar the “defense” class as a tiny |l;,lki:' Howireer, altar Sormia
tests | lound thot an icon inside a circle was mare visuolly pleasing

tham altering the entire shapa. For a final touch of ineses, | randomily
orignted the circles.

Thée visual wos alrsady very robust, with maultiphs variobles on display.
But | still odded a tiny ellipse around the lew satellites with highly
elliptical orbits. | vary much enjoy hding adding subtie yet clever

datails te a visualizalon, like small ¢aslad @65, that rirwand pesopie

who do g more detoiled ingpection. | thougiht highlighting alliptical orbits
WoE reluti\'aly I on the 'inlarai.ting context” scale—someone aise
rmight hove said it wasn't inlar-:sl:ing unl:lug.h o make the cut—but

the astranomer in me still sow REIIT'I-I'.‘[h!I'Ig thare, Whot convincad ma was
the solid visual metaphor of the ellipse around the clrcle. Furthermore,

5.2

LT
Clwil
At

Defense
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Reproduced uith persission,
Copyright © 2000 SCIENTIFIC AMERICAN,
 Division of Springer Mature dsecica,

Ine. 411 rights reserved.

Figuze 9.3

The "kesterdas Staztup
Landecape® slide that visuslizes
sue than 500 staztups that
launched ot of the three
hsterdam wniversities (left)
and ACE (right},

LESSON 9 I ADD MORE VARIABLES

sinca onty a few satallites hod the allipse, they didn't create a distraction
{thary might even pigue semecne's interest to figure aut what the Ettie
eliipses aven mean).

I the end, | laft a bunch of variables on the cutting room flear, including
aatallite raneusenability, the sciantitic areas of the redeanch sotellites,
and a lot of infarmation about the launch {type of rocket thrustes,
rsmiber of stoges, and so on),

Choosing vaniobles |s o balance between offaring the most relevant
intormation, complementing the axisting visual encodings, and levarsging
possible mataphors. But you olso need Lo navigate constraints such as
haw and where it's disployed (o social medio post or @ large poster)

and client requests (the colors or even the shapes you can use),

Beeswarms and epicenters

BUSINESS | 2024 | CEMPUS
visualcinnaman.com)portiolin/amsterdem-slanup-landscaps

Whan the Amsterdom Center for Entraprenaurship (ACE), on Amstardom
startup Incubator for students, resaarchers, ond ccodemics, relounched
ond rebranded into Coampus, | creoted o visual entitied “Amstardam
Startup Londscope” about the startups thot ACE and three of its offiliated
Arnstendam Universities hod coached.

Givan thot this visual focused on the history of the incubotors, the most
important variable wos the founding year of the startups—more than
300 of them. Another important workabde was the technology sector

In wihéch the startups operated. To effecthvely comvey this information,

| ploced the feunding year along the horlzontol asis and the technology
sectors along the vertical cxis (assigning each technalogy 1o s own
row). This layout leverages position as o visual chonnel. And it's one

of the strongest visual channals, at that—statisticians ol ATET Bell
Laboratories found in the 19803 that plocemdaent halps paople wery
affectively interprat the infarmation,

The result wos o beeswarm chart, which shows how the data is
distributed across categones without sverapping the paints that baleng
on the sarms SpOL. In Ehis cose, ¢ach Stortup [ pﬂ!llibﬂﬂﬂ at it Tﬂul'rd.il'lg
year but does not overlap with the others fram the same yeaor,

Figgure 9.3 shows tha final visual, optimized for a siide deck (hence
the aspact ratio and large font size). Because ACE used o different
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A werk in progress where I was
using hatched cizcles (on top of
or behied the black esployee-sized
cizcle) to vismlize the aseunt of
funding a startup kad recelved.

convantion for technology sectors than
thi thrass universities, | split the slide to
show Bothe universities on the left and ACE
1 on the right.

o Lika the “Space Wars® visual befors, | begon
with ploin dots to represent the data
pointz (startups). | trled to add many otier
varigbles about these startups te make
. the design mare informational and visually
Imtriguing. But | ran into a lew problerns.
For instance, | wanted to show the funding
recaived and encode it 1o the circle size.
However, | realized thot the dato set contained too many zeros (funding
iz not something every Company recaives) of UNKnoWwn omounts.
Fartunataly, the dota set did have anather suitable size variable: the
number of employees,

Even though funding dota wasn't available for most companies, it was
impartant to show for the companies that did have this information,
as this is seen as a measure of success. | initially tried adding a circle
with hatched lines bahind the dot. Howewver, whan the funding was
amaoll, it was hard to see the colorful funding circles on the block innar
dats (Agure 9.4). 1 tried several other woys to design the funding circle,
bt sadly, nathing solved the issu.

I then woke up on a Saturdoy with the idea to use outer Aings instead
of hatched circles; the more rings, the more funding. | immediatety
grabibed my laptop and implemented this idea. | Boed how this
treatment turned the funded startups into “epicenters,” without
interfering with the employes dot. | could then also give the inner
employes dot and outer funding strokes the same color, 1o distinguish
which university the startup was associated with,

1 also knew wihich startups ware still active—an interesting but
not wery uplifting voriobde. | first tried to give the inner employee dot
of thir sut-of-business startups a black stroke, bul they stood out oo
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LESSON 9 I ADD MORE VARIABLES

Figuee 9.3

& close-up of the “Masterdas
Staztup Landscape” visual,
whete you can see several
saall cireles with a “black
shadow” indicating that they
ate no lenger in business.

much, | aventually setthed on o grodient thot went from transpangnt

i the top-laft of the dot to full block toward the bottom-right (see
figuere 9.5). 1 colled it "o block shodow.” In controst, the dots represanting
oparationaol startups were opagque in the top left and tronsparent

in the battomn rght. it's noticealola, but not ot ol dominating.

Firvally, a5 @ final and subtle touch, | connected the startups that
oppeared in both data sets with a thin, peech-colorad line.

AR these extra variables added maorne layers ol information to the fnal
result. AL the Coprmpus relounch event, we presantad the viseal to

ther audience and highlighted all the insights I'd pulled frofn the data.
Mo one in attendance ki of my struggles to design those insights—
that was my Bttle secnet.

Scientific Instruments
Funafing €204
® ACE
L ™ '3
&) L .
, 3 e
:-/' t,;" Alir Innovations
Funding: €27 Startups with a black
; ® s @ - shadow are no longer
L . in business.
&) " ;
=\ * @&
®le
L -. e t.-“'l
=
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Position

Size

Figure 9.6

The desktop version of the gravitational
wawes viswal, with the euter circles
scaled to the serger’s mass, and
positioned aleng a reverse chzonolegical
timeline. (The visual would get narzower
and lenger on sebile scoeens.)

THE INFINITE WAYS
TOENCODEDATA

Some of the visual channels | see most often—oand use most
often mysell=are:

A,
i 1
. A .

Colog Opacity

¢+ OO

Shape (Line) thicknass

Howaver, Fd say thera are infinite ways o encode dota, A short list of
channiels 've used in the post includes: the number ol tiny dots anound

a cantral shope, edge blurriness, stralght versus curved lines, shanp versus
rounded angles, additional outer strokes (or even o whale mini donut
chart around o central circle), glow, speed of movwerment, and 5o on,

And thoge feel like they're not even particulorly imentive. | often see
data visualization designers—who do more work by hand than by
programming—tinding the most unique woys te encode data into viswal
alements. As | mentioned inLesson 5, drawing by hand lets you come up
with more out-of-the-box ideas because you're not constrained

by the options of your digital (drowing) program,



b6

A mini scene inside each circle
BUSINESS | 2021 | SCIENCE NEWS
ECIBNCEMEWS org.-'hr::cn’.:r.-':z_;lrnu..!c'r.-anul-'.'.-n VRE-
block-holes-spacelime- '-glo- Wirga

To close out this lesson, here's an example whane
usad atra variablas in an uruasudal maner:

prasenting o whole “scene” within the doto point

For Sciance Naws, | created an intaractive viswal
o online—oand a sialic wersion lof print=—that

gy}
thraugh spocetime are causaed by the violent

Mtisd gravitotional wawe avents. Thi ripplas

17 i . i I i
collisions of block holes {andfor ndutran stars)

dating bock billions of yeors.

Figiere 0.6 shdwes the Bnal resit for the scralloble
onling vigual=o series of 50 spirals representing
gravitational wove events spotted betwesn 2015

[-'\..".FI'I tha Hrst ovent was observed) and 2019

The guter circle, which centaing the spirals, is scaled
to tha mass of the object that was born froms the
collishon. The scroll was in revarse chronologicol
ordar: The tarther down the graphic, the furthaer

n tha past the event haoppened. Az with the
“Arnsterdam Starup Landscapa,” thig visuol is olso
a beaswonm, with circles clustafing around a point

m tirmd But not overlapping

Tha marger evant occurs when two objects, usually
block holes, spiral into each other, collide, and
{osmn 0 nenw [mone massive) block hole. Thenelone,
thaight it would be interesting to show vanablas
about the ariginagl two olbjects, as they con b
different {neutron stars or block holes) and coan

have wiry differant mosses



Figure 9.7

The sketch for the gravitational
waes visuwal. (1 need to work
on oy spiral drawing skills.)

Figuze 9.8

L pop=up teut box that supplied sore
detailed inforsation abeut the merger,
a5 will a5 the tough Tecatiom

on the sky the serger happened.

.7

Figure 9.7 presents a rough sketch that lllustrates my idea. Each
-gruu'il-n'll-;hn-;_:l Wi s rsprasinted as o Inrgq wihité Circle, scabed 1o rellact
thia mass of the menger abject. Al the center of each circle is the menger
object itself, deplcted on a smaller scale, while the two original cbjects
orbit around it, also scaled cccording to their mosses, The spiral pattenns
emphagire the concept of these objects spiraling inte one another.

With this design, | couldn't resist creating on animation. When the viewer
hovers over a circla, the original objects spiral into each other, forming
ang Block hohe, .ﬁ.llhi‘:mgh e andrmdation was only o second ar two,

this made the visual more engoging to interact with and encouroged
thi reader to explone it a bit maora,

Each gr-::wil!util:‘;-nul wave hod additional varobles that | presented

in popup text boxes. Incredibly, one varable was sonifications of some
of the mergar avants, 5o | odded a musical note keon in the lower right
carmiar of tha circlas, prr}mp!ing thas wigranir to click and Rstan,

In this project, | onky odded a lew extra variables, the main one being
the size/mass information about the twe origingl chjects. However,
tha unconventional way | added them, inspired by the actual physical
avieent, created visual diversity and o strong rmataphos o make

thi fimal result stamd owt.




Gravitational wave GW190929_012149

The merger of two black
holes into a bigger black hole

9.3

Bt poor eyes Rave seen and

the sedis you‘ve been exposed to
sost ceommitly will affect pour
thinkdng dn the et sossot.
Vour viswals today woold probably
Look somesbat different if you had
made thew a few sonths or pears
e {regardless of any mew skills
learned]). That dewsn't mean they
woild have been befler of warse
Because there 5 ne “Dest™ opiien;
part af It coded down o tasfe
and whut pou kmow.

As you consider ways to viswally encode doto, espeacially the lass
convanticnol approaches, | recommend taking some tirme to think
about your ideas and 1o skatch tham out Kaap in mind that even I!1l'.ll.|g|'l
thada afé Many ways 1o encoda variables, not all aré aasy 1of tha Viewer
tor wncherstand. This is wity | put o heavy emphosis on melaphors tha
stronger the encoding mataphor, the easier it i$ for the viewer to absorb

all that infarmation at ancae withaut |':!1!'EII'I|_:“_! overwhviirmaed

I thia and, hitting the miain point of your visuadl & moet important
Adding the axtra variables should not stand in the way of that

By kaaping the onginal goal in mind, you can assess whelher oy
additional variabdes truty work. And by Bnding vigual channals that paoir
weiell with B viriabres, you can i your viswalization into something

mare engoging to ook at
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A nice-looking color polette con have a mossive
irnpoct on o chart's viswal oppeal. That's why |
abwanys spend o good amount of tirne enating
colors (unless there are lwed color schemes
demanded by the brand that | hove 1o adbers
I-n‘,l Horenirear, thapra's 5o much mone 1o color than
just the color selection—once you start playing
with options like gradients and color blending
Thersa techniques con truly take your color
gome up a notch

GRADIENTS

I'ma big fam of usin.g grﬂdiun!: in my visuals
ta Q.'E‘”J more refined result, Sometimes the
color transitions ane obviouws, and somatimes
they are so swbtle that | might be the ondy
ore 1D Rotica.

Parhaps the bast-known gru-;liun! mathod is 1o
use two {or mone) colors to fill o shape. Ancther
meathod, often underssed, ks to apply o grodient
along o Hne or o stroke. For exaomple, a live
connacting two circles of difterent colors can
feoture a gradient that seomiessly biends the
cobors of the circles (as in fgune n).

Groadients dont need to be multi-color; thay con
trensition o single color to a lighter/darker or

a morefiess soturoted version of that color.

{Sea the solar panel line charts in figure 1.5.)

Thery can alsg howe a ting shift in bue, nqaing

a pinch of red to on orangs, for axomple,

Thesa gentle color changes provida a little axtra
visual dimansion without bBII'lg in O foce
{the sotellite circles in igure 8.4 ore all Hiled

with o subtle grodient).

MINI CHAPTER 1V
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Figure IV.1

Theze is a lat to enpack in this interactive netwerk vissalization
fer Marilla‘'s ORCA project that shows hew top contributers of pdf.gs
are coenected to (other) repesitories. But the cne thing you sheuld

netice is that the lines ape filled with gradients based
on the collazs of the connected cireles. You can see and interact
uith the visual o nbreser. gf thod_ So/ORCAF top-centributor-netuwork
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MINI CHAPTER IV

hverage daily temperatures

Tesperatuze ("0}

|3

Flgme IV.2a 6 b

& multi-color lime chart of average daily tesperatures
for sevezal places azewnd the werld. & wultfply colez

blend mode allows colors to mix together whes the Lines

fntersect, making it ispossible to see which lise s
dimn “on top” of aother (2) with & room in to better
dee the color blending {h}.

If the wiswal is a static and stondalone plece
(eiseh o2 o poster) of doesn't nesd to color-
coordinate with o wabsite of dashboard, | ke

to apply & subtle grodient to rmy visuals' anting
background. | usually go from the main color in

the top-left to a slightly darker wersion
in the lowaer-right cormer of the canvas.

This is almost impossible 1o notice consciously,
bt it definitely odds a more refined towch
to the whole design.

Firvally, grodients dan't need bo ransition

from ane ton to the other perfectly smoothiy.
Sormatimes, | find that it leoks Detter if | divide
the grodisnt into discrate color steps. You can
50 my favorite exomple of this technigue in
the forthcoming baby births visual in figure

1.4, {Online tooks such as the “Chroma.js Color
Palette Helper” con help you determine the in-
betwean colors based on the numbar of stepe)

COLOR BLENDING

with color blending, colors con mix in
foscinaoting ways. The color of o shape will blend
with the bockground and/for overlopping shopas
ocoording 1o o specific mathematical formula.

1 find that color blending only works in a spacitic
raalm of optiens; too many layers of cverlapping
shopes often oren't oppealing, but just the rght
numiber ond bolonce can leok amarzing.




Evan i yeu don't do it for tha purety aesthetic
elfect it brings, | can still recommend applying
a calor blend when youw howe averlapping
shapses. |0 e rulti-cobor line chort of figune
V.2, 1 opplied a so-called mulliply blend mode
to reake linva intersections o (darker) mic

of bath cobors,

For @ multiply blend mode, in more technical
terms, the RGE value of one color is multiplied
by the RGE value of another color. The farrmula
applies 1o each of the three chonnels (red,
green, and blue) separately. This results in

o darkaer cobor, up to fully block. This is why

Nermal [ne colsr blesd mede]

having too many overlapping shapes doesn't
wark wll with multiply: Add enough shapes on
top of ecch other and the resull will be all black.

Blanding colors mokes It imposalble to onow
which line or shape ks drawn “on top” of the
other. It eliminates any bias that the order

of drawing could have potentiolly created.

I"el used this toctic countless times, such

a% in the radial ling charts of the upeadming
phormoceuticals visual in figure 102,115 pratty
subtle—s0 much 5o that o readaer probably won't
truly notice it—which is a good thing!

Basides mitiply blend mode, fy athar avadile
cobor biend mode is screen, which is the inverse
of rmultiply and maokes colors lighter (the
consurnar opinicns visual in figura T1), However,
| alse eocosionally use iighter (resulting in o
iighter cotor, but in a different way than screen),
Nighten, and dorken {which retaing aither

tha Bghtest or the darkast oolor).

Using gradients and color blending enhances
tha color polette’'s oppeal and affectheness
ocross the enting dota visualizotion spectrum,
from traditional charts to data art.

Filquee IV.3

Three shapes owerlapping witheut any coloz blending
(top) and with & sultiply blend mede applied (bottom);
for the bottom version, it's ispossible to tell shich
shape uas placed on top of the others.

These Blend modes say be named
differently depending an the tool,
and feme toals might even have

& Lurper set of blending options
than what I've sentioned hete.

Blend sade [aultiply]

IV




LESSON TEN

Tha more dota | have 1o work with, the mora
creative | con B, That's why §lowe wor king with
big and diverse doto sets. "Big” is somewhaot
subgective, but | consider it to be around 1,000
data volues of more. In this lesson, I'm going
' o walk you thiough some of the biggest dato

S6LS e fver Nod Lo wodrk with 1o show you some
axtrarmes. Bul frst, let's talk about getting inlo

i right mindset 1o find and embroce ol the

data you can get your hands on

Dato sets tend (o be big i they have manmy

Bigger dutu variables {columins), many data points (rows),

ar bath. But thay can alto bacoma big il you

Sets Iend combine data sets together. The bigger the data

sot, the more options thare will be to deploy

t hem SEIUES tho strategies from the provicus thres lessons:

show ofl the dotg, use gronular dato to present

more ead Sily to. aggregations, and include many varicbies

Combining these strategies can be extranmely

creutive datu powariul and con yield a truly unique visual with
2 4 E beth nuanca and contast.
visualization

4



LESSON 1D I BIG DATA $ITS, BIG POSSIBILITES

Thralare, if you hove an opportunity to increaga the size
of your dota, don’t pass it up. I your cleent osks, *) also
havi this extra infoesmotion=—do you want it?" or, “How lar
back in tirme do you want the dota?,” you should reply with,
I like evirything that you can give e Or batler yot,
prodactively ask your client if more information is ovailabla:
more voriables, mare history, of complamentory data sets
to enrich the main one, Perhops you, yoursell, can tind o
pubilic data set to connact ta tha client’s data!

You're not obligated bo use all of it Alter analyzing

the data, you con abwoys decide which supplamental
wvariables to include, how much history to show, and
whang to possibly aggregate tha dota that's otherwisa oo
datalled. Famambear, you con always aggregate the cota
up [colculating meoans, totals, per doy/weekfcategory,
atc.). But you can't drill dewn (2.g. from total salas to ecch
separate sale) il the data set contains only cggregated
values. 5o the moare granular the data is,

i Mone Oplions you hawe,

Saverol projects 've discussed in previous chaplars were
mae than big encugh for me to pick and choose how to
Increass visuol diversity. as the size and vanety of the dota
gel gove me multiple ways of approaching the design.

But none were quite as large, of turned into something os
comiplex, as tha onds 'm abaut b shiow yoau.

The “Landscape of Fowrr dggregating the data reguices

Flows™ project fron the a kit of care. In soae cases

md of Lessan 5 wouldve you shoold consider sing
also fitted cight a erighted average Instead of

#t hewe dn this Lesson, @ stradght average, dnd some

dats are Datter presented
& sedian than an average

(if there are extrese
ourtifers, for exaple).

SALLITAISSOd
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Figuze 18.1a B b

Tuo design sketches that reveal
the active ingzedients in
Janssen's drug preducts.

Layers of data aggregation
in vibrant colors
! BUSINESS | 20017 | JANSSEM
visualeinnamon.com/portiolio,
1 jarssen-product-portiolio

\ | created a large data-filled poster for
Janssen, o pharmoceutical company,
They wanted an Al-sized (about 84
©m or 33" tall) poster to hang in their
offices, showing the usage of thair
portiolio of drug products worldwide.

The data sets, some of which dated
bock to 1987, featurad the products
by active ingredients, such as
Loparamide (anti-diarrneal) and
Ketocononole (anti-fungal), and
the number of people eyposed to eoch ingredient per month from 11
different healthcore record repositonies across the US, Europe, Jopon,
and Australic. While | wos grateful to have all the rich histery, | uitimately
decided to focus on the 2006 to 2016 decode: not too long to lose
menthly trends and not too short to miss yeor-on-year trends. (it wos
alze a perod lor which all f the 1l healthcare repositanies hod full data.)

Following the steps | presented in Lasson § about skatching and
presenting ideas to a client, | created multiple designs on how to reveal
this inlarmation, combined in a slide deck. In figure 100, you can ses
sketches of two different concepts.

For the final pester, | ended up wsing o bit of both ideas (see the result
in figure 10.2). 1 felt that the most granular doto—the number of people
expozed to sach Ingredient, per month, par repositary—was the most
fascinating to show. | made a hexagonal grid of rodial line charts
{from the sketch in figure 10,50) for each ingrediont, with one fine per
repository (though not oll ingredients appeared in ol repositories).

Little dots, dashed rings, ond connacted circles oll convey variobles
that provide extra context and infonmation [see Agure 10.3a for
a Io0m=in on several letlﬂs}-
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A Real-World Exploration of the Janssen Product Portfolio
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10.3b

Figuoe 16,2

The final Al-sized pester titled
"k Real-World Exploration of the
Janssen Product Portfelio.* There

age endless details to exploze.

Figuze 18.3a b b

b clese=up of the active
ingeedient eircles from the top
of the poster {a) and stacked bar
charts of ingredients frem the
bottes of the poster (b).

e e —— smripra

Howeavar, | also felt thot oggregations would reved different kinds of insights.
1ihvsrelone added twa mone Sections to the poster, (This being at Al sire, | hod
quite a kot of spoce!) The middle section reveals the total number of pecple
|per rapositony, each inits own vibrant color os a horizontal stocked bar chart.
This visual slermsent parfomns double-duty, 0% both o bar chort and also o
color legend for the enine poster. IU's one of the first things the viewer will
focus on, becouse the large splash of vibrant colors notunally drow the aye.

Firvally, the poster disploys a grid of all the ingredients again,

this time grouped per medical fiekd. Little stocked bar charts show
the number of people par repository and per ingredient. Othar
information, such os drug nomas and health indicotions that are
associated with the ingredient straddle the colorful bar (Hgure 10,38).
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LESSON 1D I BIG DATA $ITS, BIG POSSIBILITES

Thiz poster reveals the some dato at three levels: the most gronular level
captures the dota per month, per ingredsent, per repository in thae rodial
lie charte ot the top: o secondary leved shows the totale per ingrediant,
per rapository in the Ftle stacked bar charts at the botlom; and finally,

a tertiory laned Shovas this tatals per databose of the cantial Forizonbol

stacked bar chark

Gna |:|'l'l|.I'C3"l srmalier) computar screen, | woubd have hod to split this into
antinehy Saparale ViSuois of GI'Il'r’ ehony the radicl line ciharme. Homw
with guch a large camaas, | could revedl tha braadth of the data sat

and show Janssan aempioyees loyers upon loyers of insights about tha

company’'s produ

war,

More than half a million cbservations

BUSIMESS | 2020 | PHVEICS TODAY
dalong/I0 P65 PT.6.4 20200400

In 2020, the Hubble Spoce Telescope colebrated its 30th
onniversary. Te commemaonate this event, Physics Tooay
wanted to visuolize severol storles bosed on an open source
databaze that included all of Hubble's obaansations—about
hall a millicn of tham!

| thoroughly investigoted the dota set using Python
{to downicad the data vio an AP} and R (1o analyze
the data) to find possible angles for storles and visuals

O thing was abundantly clear to mae fram the start

My goal was to showcase the enarmous amount of work

that Hubble hos done by revealing the locations of all those
hundreds of thousands of observations in the ﬁi@"lt sk,
Flotting the data on o twoe-dimanslonal sky map wowld make
the abstract ikdea of “on obearvaton” more Fomilior,

Figgurer 10,4k showes the finol poster with the sky map
ot tha top. Bach mork on the map is on obsarvotion
Thiz obxseratons are grouped by color into five kinds
of “targets,” such as blwe for solar system objects
ond red for golaxies
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LESSON 1D

Figure 10.63 b b

The firal poster for “Fubble's 55-
year legacy™ with more than 500,000
observations plotted on a map of the
night sky (B}, with a zeca in on the
right half of the Left heaisphere
(a). A vezsion also appeaged in the
Ipril 200 print frum

Ietdps s Aided . arg 10, I0ET/PT. 3. L4821

Figure 18.5

& work in progress, where I was
testing dersity conteurs imstead
of visualizing each sepazate
chiervation. This eventually bechss
& mini map below the main map.

1.5

I BIG DATA $ITS, BIG POSSIBILITES

Thi recder ¢on s&a how Hubbde hos mode observations all aoross
the northern and soutivern skies. To help orent the viewed, some

of thar most well=known and groundbreaking obsarotions ware
explicithy marked on the mop and explained ot the bottom of tha
postar, The audience could so, for example, whare in tha sky an
iconic Hubble photo was token

Thizré arie 80 many trends and pattems in these poations that they
alrsady provide abundant wisuol diversity lor recdens B ket thikr

ik wiandir. Coldang each observation to its targat type odded an
intnrr.-r.!ing axtra dimension, But beyond that, | needed to show restraint,
Evan though thera ware planty of other great variables, the marks wane
simply too small to odd more variobles, more visual chonnals

Ir thiig project, iy Gool was 1o comady the mmensd $oale of Hubbla's
work and to make that scale feel langible. Representing each
ofsarvation with an individuol mark creates this sense of vastress and
5igni'.i|.'.nn|:n —:hnwing that Hubble has accomplished 4 moanumaniol
amaownt of work, Each tiny pinprick on the map represents

o remarkobie oddition to our understanding of the universe

181



FULL DESIGH STORY

Wrapping music data into a giant circle

BUSINESS | 2020 | SONY MUSIC ENTERTAINMENT NETHERLANDS
medium.comyzony-music-dota-insights/how-we-usad-data-to-
design-modern-record-certification-plaques-be 2575003

When o single of on album reaches gold or platinum status, the artist
is typically owoarded a framed vinyl record—a tradition that origirated
around the middle of the last cantury —symbaolizing the monumental
achigvamant of captivating an audience on a massive scale.
However, in these days of music streaming. Sony Music Entertainment

Flguze 20.62 6 b

Hetherlonds osked if | could develop a more data-driven, more data-

art-inspired version of these celebratory plogues.

& snippet of seund that I converted

nta ::': :i:::uﬂ..“ﬂ: m From the start, | knew | wanted to use the choracteristics of the songs
vismalization, with a linelvave themsalves, olongside the dota about streams and chart entries, to
demn several tises a second and croate o unique data-based *fingarprint” for each song. | wanted to
o sl tmtﬁim:dnf create something that reflected the shape of the original gold records:
with low frequencies on the 'l,e['; a portrait-style poster with a lorge vinyl—a large clrcle. in essence.
and high cews on the cight (b). (s | mentioned in Lesson |, tha topic of the data is often the bast
inspiration for ideas.)

18.6a

10.6b

B2

Bafore sketching., | first investigoted how to
visualize music. Fd visualized data about
rmusic but never data dirgetly based on

o gang's musicality. It ook e a long
while to extract oudio and acoustic data
and figure out how to visualize it. | hod

to learn about wavelorms (similar to the
wobbly line you see when interacting

with Siri) and audia frequencies (figure
10.6), When dealing with this kind of

data you genarally split the song up

into tiny sections of less than o second
and transform the data from each little
snippet of sound into either o wavelorm or
frequency bars.
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18.7a 18.7h

Figure 10.7s 8 b

The spectreqraa of the first
M ot 5 seconds of “lancing
in the Moonlight= by Toploader
() and “Harder Better Faster
Stronger™ by Daft Punk ().

I case pow‘re wendering sy

the rectangles aloang the [eft are Lonper
than those along the cight, I laamed
that femans don“t percedve soundinotes/
frequencies dn a linear fashion,
Instead, our vazs pespond legaritheically
to beth the veluse and frequency.
Therefare, I applind a legaxithmdc scale
te the bing, shich stretched the low
frequencies and suished the higher ones.

I BIG DATA $ITS, BIG POSSIBILITES

From tha momant | sow my Brst bor
chart dance on the screen, with the
bars moving up and down to the muskc,
I hiad @ vague ldea of what to do for an
@ntira song. Later, whike saarching tha
web, | sanw that my idea already hod

O M Spectiograms. in estence,
spectrograms show tha frequency bins
al-:tng Grne axis and time -:Inﬁg 1 othar
axig, Usually, color represents the valug
for amplitude) of sach frequency ot
each peint In time,

Therelone, | look my single bar chart
and tunmed it inbo iy own version of a

spectrogram [figune 10.7).

‘Whean I ow theze rasults, espacially
when the rows of rectongles oppeared
in bandem with the music, | could sae
wihat | heard: the beats (along the ket),
the mid-tongs, and the vaices (in the middie and along the right). | was
thrillipd 1o start gelt ingq e ’Hngﬁrprin!' of each S0ng.

Next was the “circle-IRoation® idea thot P'd had in mind since the start, an
ode to the gold records. Thene were sevedral otiver benafits o a circular
Ianyout. For one thing, the rectangular farm ook wp a lot of spoce =the
irmages in figure 1076 & b ane only 30 seeonds o a song. A circle olfers
about thrad limes mone Space at the same huig-ht. Another Mason was
that most of the "oction” occurs in the lower frequencies. By fonning

tha rectangle inta o circle, the lower frequencies would get more space
along the gutside, whereas the rarely featured high frequencies would
take up much less space inthe centar. In short, going from o rectangle to
o circle gove me threa iImportont benefits: more dota In less space, mone
ermphasis on the data that matters, and a shape of a vinyl record. | wish
circubar forms always wene such a clear win-win=win!
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Figure 18,8

Faning the tiseline imte a circle shape snd
tutning the individusl rectangles imto clzcles.

Figuze 10.9

The jump te a smaller circle scale that
highlighted the stoectae of the seng and 2
red coler scale based en Sony Music's lege.

Figexe 18.18

Adding black dissends arownd the sutside for
Spotify"s beats dats and hatched dividers on top
te sigrify the start of new mesical sections.

I BIG DATA $ITS, BIG POSSIBILITES

Reclongles made sense in the previous rectongular kayout, Hovwaar,
wihien gaing to o circular loyout, this wouldn't be a good fit amymore

S0l turmned eoch Etie rectangla inte o circle ond set both the color and
size to the amplitude of the bin (ompliied encodingl), See figuse 10.8
for the spectrogram of the entire song of “Adorae You”" by Harry Styles
{the test song hat | received from Sony to develop a prototypa).

The circles in figure 10.8 warne still too big, they created o lot of overlop
which hid the song's “shope.” And although the “viridis™ color palette
from yellcw to dark purple |s a great option to use for readability,

It did mot fit Sony's branding. | theredore adjusted both the sine
(shrunk the circles) and color (red, like the Sony Music logo),

e ahawn in Hgune 10.9.

| thought obout adding new colors to the palette, maybe red for tha
bose frequencies and other colors for the midrange, for example.
Howervar, this visual would potentially be re-created for other artists,
aoch with thedr own musical style and vibae, which meaont the pabatte
neseded to remnoin rather mimimal.

Neut, | had occess to o second dota set about the music: the "oudio
onolysis” from Spotily, which describes the song's structure and
musical content. After looking inte the many different variobles
availoble, | felt that the beats ond sectlons—a song |s divided into
sections defined by large voriaticns in rhythm or timbre—would cdd
context to the circulor spectrogranm.

| wisualized the beots o3 a block outer ring of diemaonds (o differant
shape to make them stand out from the circkes), sized to the beot
confidence volue givan in the data. To mark the start of a sacticn,

| drew small hatched dividers on top of the circle, as shown

iy fhgure 10,10,

That was it in terms of viswalizing the musical features, but there

was still planty left to soy obout the song, including the numbar

of streams on Spotity, chart position par day ocross the countries,
playlists it belonged to, and the music video's daily YouTube streams.
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‘Wairdly, it woas only at this point that | started sketching. | think it worked
out this way becouse | knew from the stort that | wanted somathing big
and clrcular inspired by the vinyl of the gold record. There was alrecdy
a golid concapt to follow, even |f the datalls only slowly became
apparent along the way.

I started drawing some skatches to help me tigure out how to
incorporate the charting and streoming doto sets (figure 101). The new
dota sets were oll ime serles ocross several weeks. Since the existing
visual had time running clockwise, | wanted to wrap the other data sets
around the circle as well, making it even bigger, even though they would
run along a diffarent tirme seale than the central music circle f-dﬂ'ﬁ
instead of seconds).

I did some initial doto exploration in R to get o sense of these data sets.
The charting data yielded a lot of lines (one per country) going up and
down across time, That would provide a lot of visual diversity!

1 storted by wrapping the charting
data around the music circh
(Higguere 10,12a), Next, | odded the
streams per day, encoded os

line thickness, creating a more
pleasing line shape, shown in
figure 10U12b (while adding mare
context). Finally, using the same
color palette os the central circle,
1colored eoch line by the average
nurmber of streams (the higher
the value, the darker the lina).

Ta mora L‘.Iﬂﬂ'lf saparate the
cantral music circle from the
outer charting lines, | odded twe
large white circles with o (red)
drop shadow in between, making
it look like the inner cincle was
lying on top of the charting lines
(figure 10.13). On each white circle,
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Figere 10.11

Sketching several idess on hew to vifualize
the streams, chart pesitions, and playlist
data around the centzal cizcle,

Figuze 10,123 6 b

Mrapping the Spotify dats around the susic
circle, Chart positiens by coumtry ace the
Lines (a), and maber of streass per day are
represented by Line thickeess (b).

Figete 10.13

Two cipcles with red shadoees sepazate the
irner music circle frea the outer chatting
Tires and hold the tuo tise xews: ene in
seconds for the inner sonq data aed the other
in weeks for the outer charting data.

I BIG DATA $ITS, BIG POSSIBILITES

| direnw @ tirme Oxig: one in 30-second intervals for the inner circle
and tha other in weakly intenials for this oUSF circla.

Next up wos the Spotify playiist doto. The first thing thot come to
ménd was to drow one orc for eoch playiist, starting from the date
the song was addad to the ploylist and running to the day it wos
raoved. | layened the playlists in order of start date around

the outside (figure 10,14).

Wall, that didn't look viseally oppealing. all those unwavering lines
diidn't it with the rest of the design style. However, it did reveal some
insights: The song wos added to many ploylists ot ite release date
and was removed ofter exactly one week.

ay



Figare 10.14

Adding the Spatify playlist data around
the cutside, with an apc per playlist
mnning fron the sosent the seng was added
to the playlist wntil it was cesoved,

Figure 10.153, b & ¢

Several other attespts to wisualize the
playlists around the outside, from greuping
the playlists per date (2}, to drawing
separate arcs randoaly distributed aleng an
outer section (b)), to wsing sire waves (c).

Figure 10.16

Situating the playlist arcs in between
the irner susic circle and the charting
lines was a bit of a design improwement.

I trigedd 50 aiternatives, such os showing the number
of playlists with the song per day (figure 10.15a).
Hewever, thera wasn't much happening. Simply put,
the result locked boring. What obout positioning

eoch playlist randomly ingide o bond along the
outside (figure 10.156)? That wasn't it either—it was too
dominant. | tried and tweaked so many things, even
getting to the point whene | thought that comarting
the stroight arcs into sine woves could be the tickat
(figure 10U5c). What was | thinking?

Far my next idea, | moved the playlist section into
the circle. The arcs looked more at homa next 1o the inner white circles
with the date axes (figure 10.16). That felt like an improverment, ot least.
Howeavar, | still didn’t Bke how it looked —the playlists were still too visually
darminant, yet in a baring way.

Because | couldn't think of anything else, | decided to et it go for the
moment and focus on o different part of the visual Mentol seporation
hes hedped ma remendously on many projects becouse it gives my
brain a break. Sometimes, when the rest of the visual gets more and
more defined, | get o better grip on the cwarall design style, which gives
ma frash ideas on how to tackla the more difficult sections,

iwanted to work with a completely different type of data set next; no
maora timelines. Tharefore, | tockled Spotily's “oudio features™ (not to

e contused with the "oudic analysis” data set from befare). This small
data set contans several interesting values ab-out the song 0% o whale.
Thesa are single numbars thot guantity donceability, anengy, and mors.

1 knaw that adding a hondful of these single walues to the visual could
b tricky, given the design style N'd applied to the rest of the data,
But | was comvinced that placing them in the middle, in some
ghyph-like form, would work. And with that, | embaorked on my second
doomed quest,
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hAl3)
Figure 10.17
Sketching various ways

te visualize a collection of six
mmbers (on a cale from 0 to 1),

Figure 10,18

Bdding five labels at the center

for the different “mutis feature™ variables.
The radiating circles Encrease fn rusber
and size for higher values,

Figure 10.1%a, b b ¢

Trying other forss to wisalize
the "audio feature” data,

Figure 18,20

wismlizieg the playlists as dets placed
on the date the song was added,

Alter inspecting the ovailoble variables, | chose Hve to visualize:
occousticness, donceability, anergy, speechiness, and valence

(sad to happy). All of the values were abstractly the some:  number
between O and 1, | sketched several ideas to visualize these awdio
features in the canter of the circle (figure 1017).

| staarted with one of the most straightfonward designs: stacks of circles
inGreasing in Sioe of they rediote outward fram a central point (Figune 1008),

However, | didn't ke it, for the same reason that | dislived the playlist
arcs: it felt ot odds with the style of the music circle around it.

| triad sevaral of the other ideas from my sketch to make the innermost
wisual mone CoMmplex. You can see several attempls in figure 10,18
petals (o), “fireworks™ circles (b), and spirals {c).

Howrervay, | didn't like any of these results eithar,

Faeding frustroted with how things wene going, | lurned back to the Spotity
playlist data with some renewed energy. All my previcus attempts hod
shown that something with an arc, somathing that was drown from

thi date the song was added to the dote it was rimoved, didn't weork,
'I'herﬂlﬂm.lchungm my toctic ond put a dot on the dote that the song
wos odded to the playlist. After o bit of iteration, | colored the dots
according to how long the song stayed on the playlist (darker wos longer)
and sized them to the number of ploylist folbowers (fgure 10.20)

That looked much better! Finally, something that seamad to work with
the rest without being too viswolly dominant. it wasn't a 100% fit with the
st of the cirche, but | liked it enough and was honestly out of ideas,

Going bock to the “oudso features” data again, it hit me that the
variobles hod nothing to do with time, and therefore, it mode sense

b tak tharm out of the big circla, which only featured time-ralatad
vanabes. And somehow, when | made that decision, things started
to fall inte ploce. | first created bar charts below the central circle, but
| quickly saw that simple rectangles looked uninteresting, Therefore,
lintegrated the hotehed design slement Irom the musical sections
80 that the bors weren't solid biocks but hatched lines (figure 10.21).
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HARRY STYLES

dacogsticness

danceabilinty SRR
PREERY TR
speechinegss
valence R
0.2
Figuoe 19.21

Feving the "madis features® mmbers
cut frem the centex and pletting
thes &5 hatched Bar charts below
the sain circle, with the sisgle

gray hatch alem the right subtly
marking the sacimm walue.

Flguoe 18,22
Theee mind charts on the right,

shewing daily Spotify stoesas,
dadly YouTube wiews, and total

playlist sdditiond.

.22

SEFLEEERSLESEERTESERSESERELSELERTEEESESTESEESE

acousticness
danceability
enecgy
speochiness

valence

It wos techaically the simplest itaration of the “oudio
fecturnes” thot | had tried, bul & felt completely right
e MO | Savw it OPEEar on My SCreen.

| wanted to odd mone dota to the empty section
n the right side of the "owdio leatures® bar chart,
Soma earller doto exploration revealed that thene
could be some interesting trends in daily streams,
suwch as dips during woekends. Therafore, | visualized the totol nurmber
of daily streams (for all countrios) as a straightiorward line chart. | kept
the gaskgn very minimal, a simple red ling, 50 as not Lo compete
with the contral circlo.

1 81l hod one untoppod data 3ot frem Sony: the dally YouTubo streams.
| recdized that this daoto complernented the Spotify streamas line chart

1| had jpust credated Decouse it 100, wos one metric: the total views,

et iy, 1t spomad Fiting to odd a second ling for the YouTube views
briow the Spofily streams.

Thaot ledt spoce for one more mini chart. | remembered that when

| changed the playlist dota from arcs b dots, it becoma hord to sea
how rany ploylists the seng wai added to on busy doys becouse

the daots overiap. (This mostly eCours around the song's relecse dote.)
Treereders, | created o tiny bor chart highlighting the number of playlists
the trock is addad 1o over tirme (Hgune 10.22).

spotify streams

AR

BRI youtube streams

!

LT spotify playlists
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Figuoe 18.2% b b

The firal poster of Harty
Styles s "Adeze You."

WiEE R aEEL TR R FEeE

I BIG DATA $ITS, BIG POSSIBILITES

Thesa baing tiny charts, | didn’t want to comaey the exact numbars—only
tha trencl. | did lobel the highest value for contaxt, Wa're often tolking
chout milons of streams a day!

As this project veened into data art, the main geol was never o chearly
visualize the exoct numbaers but to create somaething eye-catehing that
captured the “shape” of the dota, Heverthaless, because the visual
shows trends in the dato, | odded several smeall and unobtrusive legends
outside the main circle (gure 10.23a)

with a warking algarithm on “Adoe You,” | gol several rmore songs to test,
which highlighted a few protlems (like dota quirks that are unique to
obdar sungs]. This took ma a few mone days o handla.

Looking ot the resulting posters of all
-~ the test 2ongs sida by side, it wos claar
i e 1t the “data-based gold record poster
Systen® gove unigque results for each song
and roally brought out that distingtive
“fingenprint” {figures 10,24 throwgh 10.28),

After soma more (andless) tweaks,
ardering d tast print of the intendad

40 ern 1 50 cm size=the size of an actual
gold record—and making o few morne
minas chonges based on tha test print,
the postar system was fully done!
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KHALID FT. DISCLOSURE
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Summer Days

MARTIN OGARRIX FT. MACKLEMORE & PATRICK STUMP
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Figae 18.24

The poster for “Talk® by Mhalid,
featuring Didclotse, itands ot thanks
to the ¢lear and separated beats.

Flgeze 10.25 i pou've never worked with really barge data sets and are leeling
The pester for “Say So* by Dedja Cat. apprahansive, I'm heod 1o calm your ndrves a bit. With tha banalit of
soltware and pregramming 1ools, you can outormate the placerment
of thousands or even milliens of visual marks—although most dota
Figuze 10.28 viswalizotions will contain far less than that, If yow con get your
The pester faz "TIOF by Besalia, software or coding progrom to do your bidding for one dato point,
featurieg Travis Sesty. you can genarally outemaote thot process for the other thousands
of them. There's no need to fear longe dato sets; instecd, get
excited! Sae them for the treasura troves of informotion they are,
Flguze 10.27 the potential fof creative visualidations they hold, and the axtra
The pester far "HIGEST context and puance they can add 1o tell the Dest visual stories.
IN THE ROOW™ by Trawis Scott.

Figuze 10.28 e small asterisk on the advantages of bigger and mere diverse

- - data sets s that, funnily encugh, once you movr a1l the say fo

T e S S Py 1y data art, the size of the data doesn’t ceally mattes anywese in
¥ “hm’i‘“ tews of how creative you can make It. Bipger data sets tend e

: be aptinal when you're werking o that sweet mpet where you can

be creatively free pet still sved fo convey sone form of treds

and pattemns; when you still beve & “constratat® te sabe the dita
reacable, Gnce pou crets Sato Dhe art space-shich wve will in the
ment chapder-and there’s no Longer any need fo thow dats values,
o can do the wildest things with only & few dets paints.
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MINI CHAPTER V

CRIATIVE
LEGENDS

A% your data visualirations bacoma
mane crective, your legends may
naad to follow suit, A basic list of
colgned cirches with labals méght
(1= f{:ll'll}E'r e sufficiant to e pain
mare complex wigeals

THE WELL-KNOWRM LEGEND
STYLES

Let's start with some standand
legend typas, which are typically
phacid outside the rmedain chart
Thirsa logands can be as simphe
0% coloring words within o short
text, s shown in Bgure Via from
tha Hubbée project in Lesson

ML Alternatively, o minimmakst
approach might list visual
channets and thedr meanings in

phain text, ke infigure Vib from the thickn

music poster project in Lesson 10, calot

SPOTIFY CHARTS

¥,1a

¥k




V.2

Position in Top 2000

.....i ° . .
1 10 25 50

100 250 B0 1000 3000

Highest position reached in weekly Top 40

09O OGOD
1 40 never resched
the top <0°

Number of deportees
per EU country

- 5, 808

Figuee ¥.1a B b

Tuo text-based Legends: oee that celors
the categaries within a paragraph (a),
and one that Lists the visual channels
and thelr mesndngs in plain text (b).

Figure V.25 8 b

Tuo sore comssn legend types
positioned beside the sain visual,
indicating circle size and color for
the “The Top 2003 % the 704 & #01*
project (a) and the Lightbouse Beparts
deportation visual (b).

2,008

588

® EU member states
® Destination countries

V.

A e traditional approach is 1o place icons
alorgside the visualization (often in same list
form), as sean in figure V.2a for the "Top 20007
miusic songs project in Lesson | and figure V.20
for the deportation Mghts project in Lesson 7,

CUSTOM “OUTSIDE
THE CHART" LEGENDS

Wi the visual has o whigque desighn, you might
ned 10 Convey more than color or sioe alene, In
thixsa coses, software’s dafault legend options
often fall short, requiring you to create your own
legend to ploce next to the visual. Using a vector
ool like affinity Designer or Adobe llustrator
can make it easier to create thesa highly
custom designs. Figures V.30 and V.3b show two
axamples of these more elaborote legends fram




MINI CHAPTER V

V.Ja
HOW TOD READ THIS VIGUAL
'j_::mnm-nm .
oL i L e
.
L conal e SR ey i e L ]
S I FEROR O
Fury Fuissw reade Coraeh &)
. . . . e ® .
rrel i
Gty e CEA e B
e e
® ¢
A UTER RIMNGS
ity e
o e gl w8
ey Fiewd niing Foroe of Sesn e
o g \
@ @ @ @ ~ Cnrhenn v o
= Vi i iy
V.2a b b 5 wmncas cach
ARCE
1 o s i T That dri e W T
- cananl re S
Crral et ] S Al e Lol Tl My M @ iilegl e
Sl T s e INTERACTIONS
i "
@) _m@ e SURSRST  axx BamamS
HOW TO READ THIS VISUAL
Baura insericna than deteton Mare detatiom than issertions ml‘m K Hilea changad
FraAeer £ et I [ — Bty of G | A —
nsertoms [T ey == :
= Mote | 5w doasn Boaks complenely Braparty Wit number of nes changed &
A version rebeass Type of contriteior
o ‘@
O e o,
Loemeimn. frors Cprnrety b
DM A~ pepriy it poniriteAon
Vb
Figure 7.52 8 b

Highly custom Legendt for the tes ORCA
prejects, aamusally ezafted uilng vecter
drawing seftwaze and positioned outside
the sain wiswals.




thay ORCA projects maentioned in Mini Chopter IV
and Lesson 7. For th

mone elaborate legend
designs, simple hand-drawn sketches bilpaed

e concaptualing the loyout

TAKING A SLICE FROM
THE MAIN VISUAL

White | preder 1o incorponate legends within

i viguolization sall, often thang isn't anough
spoce availabla, If your n‘l:-sign is o0 complax
o be capiwred in g simple custom legend,
consicer Lo Eing a diract shice of the moin visuol,
placing it alongsida tha chart, and annrotating
1= various elements

YU can s an example in figure V.4 for the
COMSUMIBr propansitins project in Lesson T, whara
I used ona of the stote “spokes” from the moin
wiswal o axplain what it oft meant. Atthough

this lagend i text-heavy, sometimes detoiled
explanations are necessary. The Ohympic

gold medaols project in Lesson 3 also uses this
techniqua (bottom=laft of igura 3.4).

For the power qr id project at the end of Lesson 5,
| created o sapanate legend [r‘gu-‘é V. 5] o avaid
distracting viewers from the main pieca. (You

can see the sgond as the litthe rectar off to

tha right in tigure 5,000 This cormpre Sivi
leg

with srmall but detailed onnctations

v combings elements from the main visaeal

PLACING THE LEGEND
INSIDE THE VISUAL

Althaugh gendrally iy ot challingin

[ =

1 Ingr‘n-::lsa thaat canis int@graterd dinecthy
within the chart con mprove rcnninl;\ilit',' ol Gara
therafore my foworito approach, By smbadiding
tha legend, the viewer doasn't need to shift focus
batwean the chart and an external key. In Ene
charts, for examipla, iUs now commaon to place
abals next to the lines rathar than in o separate
legend (as in the cinnamon-yogurt chart fram
figure 1L1).

Qe fovorite example ks the Janssen
pharmaceuticals propect poster inLesson 10,

Figure V.4

A sirgle "spoke™ from the
Eantar vitual abowut consuser
propenditied fepves M &
legend, with snnetations
explaining each detail.

e —

Figure ¥.5

an elaborate legend for
Suissqrid's “Landscape of
Pesr Flews® praject, sergleg
varieus elesents frea

the sain wisalization.




MINI CHAPTER V

V.5

The dark Ené shows the average weekly actve power [MWI,
a5 companed 1o the grey cinche baselsns (0w,
with thickness being the weekly standard dewiation.

swing bus : +

october

!.a nds;a_pe of _Puwer_quws

Circles along a connection show the Sverags
wiekly voltage angle difference during the
year, one circle per week, from end to end

N
=

Circles represent the averags
weehkly reactive power [MVAr]

®:0—-0=-0

¥a®

Diata records that haven’t
boeen marked as a fne,

NUILL

Generator busbar o  @estororiosd
Load bushar
T juty &
Generator or koad bushars that appeared *
masthy non-active throughout the year,
whire the stroke displays the period while f
o~ it was rmarked as generator and/or load =, ."ﬁ
&) &
"
Eriternal connections
______ « raralatrions Line busbars around the
outside show connectiens a ‘
to different substations Tw :

'-:l'.l— =0




V.7

winere | placed o larger verséion of o radial
lime chart Bn the center, expanding it to it
annatations that explain sach element
in the charts (gure VE).

In an extreme cose, | turnad o legend into

a chart itzell (Figune V7). That same Jonsssn
poster inchudes a eolor legend for healthcare
repasitongs; aoch coloned vartical bar s tects
next o it, describing the nome of the repository
and other metedata. | added a horizontal
stocked bar chart showing the volume of
records in each repository and connected it to

the color lagend with flowing lines. This added
a dhynamic centerpiece to the poster, drowing
viawars attention to the color meanings befora
they explored other alemants.

Al transitian frorm Part Il i the dota ant
explonations in Port IV, legends will ploy a Srmdalles
role, But far the creative dota visualizations seen
thus far, uniquae chorts oltan require custom
legends. Hopatully, the techniques hare provide
Inspiration for designing legends that enhonce
your visuolizotions.

Figure V.6

Enlazging one cadial line
chart withdn the Jansien poster
to setve a5 & legend,

uith snetations on each
wisual glement.

Flgure V.7

Fezging the celor Legend with
a stacked bax chart for the

Jarssen pester, adding exiza
context te the vismal,

(esprugtonl Dt around S Werkd




IV

DIVING

wough I'm passionate about uncoserning
hidden stories in data and IS‘|'l'.'lrl|"'-_'| tham
visually, | otso lova transforming data into
ort. Whan we step inbo the redalm of art, the
qodal is no longer aboul convaying the exsc
volues; iUs mane about evoking an emolicn.
You con lot go of the “constraints™ of
traditionol visuol encoding —such as scaling
by sine or color—to moke data readabla
Instead, you have the freedomn to choose
whotever opproach you feal works best for
the story you want fo tell. No more need or
legends or explanations on how to read each
part of the vigual i you dont want them

210 LESSONT

Findl
Inspénation
fronm Yousr

Ivterests

INIO

I'd say that in dota ort, there are N rules,
opart from using some data, in some
way. Althouwgh you coan use any meadium
youl like—1"ve seen dota artists employ
Flay-Doh, knitting, baloons, and maore—
the focus of this secticn will be on the

digital data art created with o computer

Wall stort by eeplorin 9 oo b !r-.-q'ngp
design, gesthatics, and other creative
aspects from your hobbles, interests

and octher disciplines. Il then show you
how randomness can De your best friend

wihiEn you want to odd mone nuance and
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A Rondominde

ritg Ehae Baix

MINI
CHAPTER VI

HW?‘IC-".-!‘IE Yousr Dot

Art idaas

SO0 e SUrpisas io your design. And becouse IU's evidant
at this paint that | love circles, I'll come back arcund to
theg vary firal lescon about uging inspiration from the data

g1 and the Wopic=but in the context of data art.

Alter thesa eescns, you'll kave some feothodds to get
startad with dato art }'CIL.'SI?'" and evan I you have no
desire to creata art, you'll be abla 1o apply the lessons
subtly=to bring mong finesse 1o your data visualizations

LESSON 13

Lat the Subject

of the Dota Guida
Your Dasign




LESSON ELEVEN

HIND

Pull artistic
inspiration—as well
as techniques and
tools—from other
creative areas of your
life to give your data
visuals some flair

Wheat grabs your attention?

Wio, and |ust obout every other hisman, react to things
that are axciting, new, of unexpacted. Howewar, | think
iy would agrese that data viswalizothon doasn™ carmy
a reputation of excitémant or sulprise—aspacially on
tha visual design side=among the genaral public

This is understandable; a minimalistic approach will
gcnnrnllf SOy dolo |n5.gh1:'i. quicker ond mora
affickently thon o bespoie one, becouse the viewar

will feel comiortable and fomiliar with its design

The downslde |5 that if you only look at existing data
visunlizations lor inspirathon, you one severaly limiting
the options avasable to you

NOILPdIdSNI
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LESSON 11

FIND INSPIRATION FROM YOUR INTIRESTS

HROM

YOUPR

This lessen deesn’t contain data
art, In @ way, 40 I5 straddling

the Lio¢ right before saking data
A, WTE pod ADE WII6) outiide
inspiration to make very crestive
design chedces and elevate your deta
visuslirytions. [ don't explicitly
talk absot dats art in the coming
exanples, but I am using inspiratisn
from pager art and gewrative art
as a gentle Introductisn

to thw dats art we'll explore

in the next two Dessons,

This is wiy | actively seak inspination outside the data
visualization felds. 1hn|!1lrig|-.1in;; and beoutiful craotve
indluences that | tind wen't specifically dictate how ta ploce
my dato, but will steer tha style, the owarall dEi{ll".

or the loyout of the antine plece.

Thi Fslds frorm which you draw inspiratian should B parsonal
o you. I gan't give you o st or tell you 1o ook into these specitic
figlds or toals.” You can only create such a list for yourself. in this
legson, Ml demonstrate how this techniquee con work, | will shore
thrae fedds and o softwore tool that I'm personally drawn to for
stybe inspirathon. ¥You'll notice that incorporating elaments from
thaesa fields gawve my datd wiswalization designs a special touch

INTERESTS

21



Figure 11.1

Tu images of pen plots I made wsing my
Aibraw WE/AS machine. I make 2 design on the
computer and wse the machire to drme 1t eut

on actual paper with amy pen I might fancy.

PAPER ART

| like papar, In various forms. | 586 papar os the analog version of the
20 computer sereen | loce 5o often. There's this inherent latness to i,
but it's tangible, and real, with a texture and a pliobility thot moke it 30.
Tharefara, 'm net surprised thot poper becamse @ major inspiration for
one ol my mast wall-known visuals when | started frselancing in 2017,

Gradients like stacked paper cuttings

BUSINESS | 2007 | SCIENTIFIC AMERICAN
sciontificomerican.comyblogfso-visualwhy-gre-so-many-babies-
Baff=arang-8- 00-a-m

Zan Armstrong, a woenderful dota visualization specialist,
scientist, and friand, found soma foscinating trends in

the overage number of babies born in the United States
per weak, per day, and yes, even per minute. (For instance,
thera's a significant spike in births around 8:00 a.m. duse to
the prevalence of proscheduled C-sections,) Scientific
American asked her to turn this dota set inte o poge

for thiedr “Graphic Schence” section, and she asked for

my collaboration on the viswal side.

Thi design evolved from a straight Bne chart o o radial area
chart, o8 the data held a cyclical pattern (see Hgure 1.2).
Time ran clockwise, with midnight ot the top. The average
nuember of Bobies Borm per minute wos a baseline circle

(i yeltow). At first, we flted in the areda between this bosaline
circie and the actual number of bables born each minute
with green-blue ond crange-red gradients to better reveal
lowes and highs throughout the day.

Although I'm o huge fan of gradients, | didn’t quite like the
leok in this particular case. | could only describe it as fealing
oo “sleak” becouse the smooth gradients domminated the viswcol, | bried
saveral things, such as turning the area chart into a bar chart (fgure
11.3) to break up the wall of colos, but nothing feit iike a great soéution.

212



LESSON 11

Figuze i1.2

& radial area chact where the (pellow) baseling
cizcle repoesents the avezage nusber of birthe

pez minste, The coleond azea, shouing the
actual nusber of babdes bamn, is filled with a

woler gradient-green-blue fox Below average and
srange-red for abave average.

Piguee 11.3

Testing a radial bar chart optien
o bresk up the wall of coler.

Figure 11.4

The gradient is separated into discoete
coler steps. Theze is a subtle doep
shadow on each step to mimic 30 layers
of stacked colored paper.

FIND INSPIRATION FROM YOUR INTIRESTS

| then thought to cut the grodients into discrete color steps as if each
color were o shaat of poper layerad on the one below it Te enhance
that affect, | odded a slight drop shadow o soch coloned ring to
mimic the shodow cost by real stocked papers, | immediotely bed
thiz result frem o design perspective (fgure 11.4).

In typicol bar and lne charts, it's relotively easy to compare bwo
points, even if they are far apart, becouse the axes are straight; its
much harder to make that comparison on circular chorts. Howewver,
the disgcrete color circles addressed this—they made it much easiar
o compare various points along the circle, as the number ol calor
ringgs signal thi distancs lrom the yellow Doseling.

Aiter several more terations to perfect the detaits, we also crafted
versions of the visual to lllustrate birth trends over o week and ocross
a year. The final poge, as it appeared in Scientific Amearican, is shown
i theguire L5,
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The Baby
Spike

Births peak on

weekdays during
daytime work hours

Two generations ago babics were
biyrn pretiy much spontancoushy,
around the clock. But today in the
15, about hatlof all births are cesar-
can sections preschedubed by Mom
o deliveries induced by docbors aon-
oernel about the mother's or baby™s
health, These medical procedures
have skewed the days of the week,
and hours of the day, during which
thase little bundhes of joy arrive.
Thee proscid ures dominale because
more than 88 percent of infants are
o in a hospital, despite what seems
1 e the rising popularity of home
hirths, Far neere bables now arrve on
weekdays than on weekends, most
Deetween 8 A5, and & BML "W can’l
achiedhule spontaneous lnbor, obwious-
I savs Neel Shah, a physician anad
professar ot Harvard Medical School,
“Bait we cxn schedule delivery.”
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1.5 LESSON 11

Figuze 11.5

The fimal page of “The Baby Spike” in
Seientific Amprican, fexturing circulaz
chacts for the nusber of babies bomn each
minute ever the counse of a day (top),
wach hour over a wesk (middle),

and each day ever a year (botton),

Rrprodueced with permission.
Copyright € 2817 SCIENTIFIC AMERTCAN,
a Division of Katore deexica, Inc.
All rights reserved,

ii.6a

FIND INSPIRATION FROM YOUR INTIRESTS

GENERATIVE ART

Generative art i3 any creative woark—mushcal, visual, iterary, etc.—
produced using on autonomous system. This systern is genarally
nan=husman and can indapendantly detarmine (visual) charoctaristics
that would otherwise require input from the artist. Rolling o dice
tochecide if, bor example, a ling should be yellow, green, or blus, is one
typr of utGROrmous Systarm. Hend, | want 1o locus on gonarativie art

created with a cormputar,

| 8@ generative art s o collaboration between on artist and the
computer. The artist programs algonithms and neles that establish
certain style paramaters and olso detarrming whan e compubes can

autonomously make style choices. As awvery straightioranand examplea,

thar artist con write 0 lunclicn b place several cinchies on tha camnas.
Howsvar, thay will lat the computer daterming paecisaly whare thosa
circles are drown., They could even program it 5o thot the numbar

of circles aond the size ond color of the circles are determined by the
computer. The computer mokes s “decisions” by genanating random
niemibers that et its poth through the algorithm ':’El g “5et the x-positon
of thiz circle to o rondam volue betvwesn 0 and the width of the comag,”







11.8¢

Flgere 11.82, b & ¢

A few ecanples of my gemezative art
callections: wibrant spizals in
“Twistings ! Explore” (a); captuzing
the chaod of out innet mindd with
“Fleeting Theughts™ (B

and a mid-centuzy sedetn design

for the “wavaves” collection (o).

==\
—

or “randomly pick a color from this predefined color palette and
opply it to the circke.”) The artist genaerally knows the kind of style
that will corme out 5K, its {usually) impossible to know precisaty
hodd it il lok—will thi circlas ba avenly distributed or ol bunchad
inoo cormer? The cramest par ks that there con easity be millions of
different outcomes, all originating frorm the same lines of code.

Espacially for designars who progrom, thede is considerable overlap
between genesathse art and data art. My procass for creating
genarative art ks the some os dato art but withouwt the dota. Instead
of dato, | use functions that supply random numibers to detarmine all
the visual choices. (Il explain mare aboul what this entosilg

in thie next lesson.)

My main reasen for working on generative art s thot it allcws me
to simply create frealy and flexdbly—and not hove to think about
what data-boged story (o tell. | can claar my mind from tasks like
gathering and cleaning data and can focus more on the design
without worrying about legends or annotations. it helps me to flex
oy artistic muscles ond aapariment with viswal stybes that don't

ahvays work tor formal dota presentations.
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Embracing the taboo with 3D bars

PERSONAL | 2023 | NIGHTINGALE MAGAZINE
wisuaiginnamen, comyportioliofskyscropoers

I've poticed that my doto viscalization deskgns use elements

fram my generative artwarke. | can lift the techniques or design
elerments from a genarative art piece and infuse them (often subtly)
into o dota visualization.

As an exaomple, figure 117 shows some outputs from my “Obscured”
generative ar collection. The visual uses only tiny dots, many millions
of tham, to create fields of ovedopping triangles. The triongles may
appear apaque, patterned, or shaded, but all these textures are
actually dots at differant densities.




LESSON 11

Figure 11.7

Several pleces fron the “Obscured”
collection that wse millicns

of dots to draw colezful fields

of owerlapping triangles. See more
at visualcimnason, contart/obscured

Figure 11.8

Fillirg the 30 bars, representing
skyscrapers, with a gradient made
from tiey dots; the deeper the red,
the older the bullding.

FIND INSPIRATION FROM YOUR INTIRESTS

Az a reader of the Data Visuolizotion Sockety's Mghtingale publication,
| wanted to submit an article for their printed mogazine. Whan | heand
that an upcoming issue would be about “guidelines"=which, as you
can probably tell by now, | think are very halplul But con be bent and
braken—1 definitely had some thaughls to shang.

| wonted to tackle extreme guidelines—the so-called "best proctices®
that had effectively become hard rules. | thowght, what toboos exist

In the data visualizotion profession? Adding 30D elfects is definitely
contiderad a tobod because the added dimansion makes it musch
harder to socurately compare values, such as the height in o bar chart.

My mind instantly went to o doto sat about the 100 tallest skyscrapers
I'd encountered recently. Displaying o skyscroper as o 3D bor?
Outragacas! But [t's such o strong metaphon Perhaps, | wondered, o 3D
effect could work il building height was not the pamary lecus. | checked
the data, and my instinct proved correct. Apart from the taliest building,
e Burj Khalife, and the ather o Tour, all the skyserapers
in the dota sel ware not wery different in haight. Cther
'l'liighlt fromn the data ﬂl‘lﬂ'ﬁﬁ. such as their location,
use, and age, warne mors interesting, Since comparing
helghts wosn't the primary gool, | felt this wos o perfect
opportunity to embrace the 30 bors to evoke the shape
ol a skyscropaer.

Daring the design phose, | lled the bars with o red-1o-
ransparent grodient. The more red, the older the building.
But for a bit more inesse—and bacause | thought it would
be a good fit for the style of a printed magazine—| didn’'t
use the standard (smooth) grodient option. Instead,
Ireusad the “gradient by dots” technigue | leamed while
miaking “Obscwred,” as shown in figure 118

209



Figuie 11.%a b b

My visualization about

the tallest skysceapess,
printed in the thizd issue

of Wightingale sagazine.
Ceurtesy Mightingale,

the Jeuznal of the Data
Visualizatien Society, Issme 3.

It"s subtle, but | found the granuloted effect much more visually
pleasing. | liked that the dotted gradient created a stronger depth
affect by making the separate “skyscropers” stand out more

froem ane another.

Figura 11.8 shows the final result, and | was delighted that the viswal
and accompanying article got occepted for publication, Indeed,

it is possible 1o bend tha rules and embrace taboos undaer the right
circumstances.

Becausa | anticipated that some readers would want te have some
infarmation about the exoct heights nonetheless, | odded a little
*proper 20 bar chart along the right edge Esting all 100 skyscrapers
inorder of helght, ond another along the eft edge that showed

the skyscrapaers by yeor of completion, (Remember the “odditional
(mini) charts of grouped values® from Lesson 7)
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GRAPHIC DESIGN

Grophic design, o5 a field, is o goldrmine of inspiration for me. I'm
often jeclous of graphic designers’ mastery of shapes, colors, and
compasition. I'm particularly drawn to posters ond websites, but | also
ke p vy RS onomarketing maotenals, mogazines, ond other content
that reqguires well-designed layout and typegraphy.

For @ long time, I'd wanted to create o project inspired by 3D grophic
design—particularly somathing bubbly, cute, and vividly colorful with
solt, velvely textures. Undoriunately, my usual tools, D3 s and the [20)
HTMLS canwas AP, couldn't achleve thiz 3D effect (despite D3's nome
perhops suggesting otherwise). While | still enjoy the “fiot™ 20 designs
tharse tols allow mde Lo credate, | woas eoger 1o expand my skill set,
Whiting this book becarme the perfect catalyst to finally dive into a
proper 30 project using Blender—a tool I'd wanted to bearn for years.

3D spheres along a glowing line
PERSOMNAL | 2024 | THE BEST SELLING HINTENDO SWITCH GAMES
visualcinnamoncomyportfalio/best-seiing-nintendo-switch-games

| usually astoblish specitic goals for my visual, the data stories | want o
tell, when | start a new (personal) project. This cose was diffenent
| merely wanted 0 strakghtforword dota set that could ollow me to learn

11.18
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Figuee 11.10

A scoeenshot of Blendex, whece
I placed 10 sphares tepresenting
the top Wintenda Switch games in
a circle. The sphezes ame scaled

by the maber of copies sold,

FIND INSPIRATION FROM YOUR INTIRESTS

the teaol. | thought about my hobbles, which led me to a list of the top
10 st Sedling Nintendo Switch gormes.

| wasn't going into Blender complataly blind, | followed o tutorial in
2019 thot yielded “the donut” (the “hedio world” of Blender, oithough
Inwolving many steps). This gave ma a little confidance but,
Irportantly, a medicum of fomillarity when | cpaned the program in
2024 and was confronted with oll the tabs, views, ond options.

| would say thot Blendar is best used with o mouse to make things
by hand.” Howevear, | wanted to use programming o5 much as
possibbe, as | knew I'd likely wont to visualize hundreds of doto points:
Inv thie future. Thanktully, there is also a Python API to control Biender,
though its progromming interloce leaves somathing to be desired.

| sl rermamibaer how it ook me o whole wiek (o make my first
interactive scotter plot with D3 many years ogo. | often thought back
on thot exparience during this project, s my progress was slow,
aspacially ot the stort, After two days of watching (ond rewatching)
many tutorials and osking on Al chatbot for kelp with the Blender
Pythen code, | linally executed—and understood=the first step:
lesadding rry deta sot into Blemdern

Things sped up aftar that, thankiully, | quickly learned how to create
30 spheres, scale their rodius occording to the number of units

soid, ond place them ot a specific location. At frst, | positioned the
spheras In o cireular farmation (figure 1110), ordared in no particulor
tashion, but ence | got the hang of things, | instead ploced them
along a tmascals in order of each gome's release dote. | igured out
hew 1o add text and played around with textures 1o give the sphenas
different looks—glossy white ceramic, copper, kiva, and g0 on—
encoded by gome genre. | loved how | could make the timeline glow!
And how | could make the title 0 white text on o white bockgrownd,
with @ shadow to moke it readable.

It took me a week overall {just like ry Hrst D3 visual) to achigve the
Firal result, Shown in figure TLIL The top-down vieew i$ o throwbock to
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Figue 10,11

Tha finsl cetult of wy First dats
visualization created with Blendec
showing the top 18 best selling
Kintends Switch gases.

Figure 11.12a 8 b

Twn mage shets of the visual that
highlight my ressons fex wanting te leamn
Blemder: to better shew the 30 snd shadouw

effect of the variors elesents (4] and
to test the unigue natecials that can be
wied, such a3 “distoessed copper (B).

the standard 20 style, but the 30 ospect, the reddistic lighting, ond
the Fvatrial tewtunes turn it into something o litke mone ety and fun,

| diid stray a little from the “cute, bubbly” 30 graphic design style
that | inithally aimed for when | applied the kava and coppar tasturas.
But | think, cverall, the finold result dafinitely feals mspired by it,
aspecially with the vibrant colors, the solt shodows, and the velet
texture of those pink and groen sphanes,

It wos a frustrating experience at the start when averything was

B0 nenw. Howevar, things improved constderably ance | got the hong

of the progrann and the first spheres oppeared in the scene. By the end,
| looked lomnvard 1o creating ancther data vidgualination with Blandar.
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FIND INSPIRATION FROM YOUR INTIRESTS

Many othar fields hawe inspired my data viseolizotion designs. Space
is parhaps an obvigus one, from the gorgeous imoges of the Hubble
ond Jomes Weblb Telescopes to the ratro space posters (from the
spoce roce era of the 1950s). 1 also love natural history illustrotions
ond spirograpis.

I would therelore odvise you to be consciously oware of what your
Halds of interest are and whot tools you want to kearm, (You'll know
becouse you'll feal envious of the omazing work other people are
craating with them.}

My advice: Save photos, iImages, and even Mmogazing pages that
you find inspirational, As you'te working on o ndw dola visualization
dasign, somathing from those other fislds may just spark an idea,
O, if you want to be more proactive, leok at those collections of
sawed imoges and sae if anything from them, a particular design
ospect, lor example, would work with your current project.
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(DD

Randomness
broadens
your visual
possibilities
and will reveal
unexpected,
refreshing
outcomes

in ganeml. a3 | move mare towward dato art, | become
increasingly odventurous in leaving visuol ademaents o
chance. Baing open to that kind of rondomness will gradathy
broaden your spoece of visual possibistes. And having
more possibilities will make it eatiar for you 10 cieabe

L] \.‘iSuﬁldiMlSilf at | Spl}lcﬁ g0 much obout in Part
ll=aspacially when the ceoilabbe dota is limitad, and you
need varation beyond what the data alone can provide.

Folding rondomness into the design process odds an
elarment of surprisge="Tor you and also for your oudience.
Both parties beneft: You, the creator, Son axparment
and play mara frgaly, producing unespectad alements
that will imprenag thae linol resull and tharety engage

b viensder Mo

The more randomness you allow, the lass you con loragas
all the possible cutcomes. Sometimeas, this leads 1o

a complately unéxpected outcome. Although it depends
an your 1asts, | geenanally find that truly sutlandish results
wirrd wp on the cutting reom floor. But, occasiondally,

1 find some out-thare resulls 5o .'-nsl:innling thiot | pivat

tha design toward tham

Thed ig no one way W0 integrate rondomness, but | preder
Uk Follwwing two options:

= lapply randem values directly. For example, locking
bock at the “Highly Harardous Pesticides™ visual from
figures 8.1 and 8.2, | set the opocity for every groy blob
1o a random number between 0.6 and 1, creating a Hekd
of gray blobs that wene ol slightly ditfarent

Iestablish design rules that reoct to random values,
For examyple, @ rule might say. “If the random volue |s
lowar than 0U5, the circle will be pink. Otherwise, it wil
ba yellow.”

« These rules can have multiple layers of

rendomness: . Otherwise, choose 0 color
rendomly from a set of five options.”
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RANDOMNESS

LESSON 12 | ADD RANDOMMNESS INTO THE MIX

INIO

Thasa arg mony woys Lo get a random nusmber. Analog meathods
include Hipping o coin, roliing a dice, or drowing numibers from

a hat. But digital tools, like dota anahiis progeams and
programming konguoges (2.q. Excel, Pythoan, JovaScript) with
random=-number genarator functions, one genarally faster and more
convenient (Technically speoking, they generate pseudo-randam
numbars based on o defined algorithm—nat entirgly on chance

But this is sulficient anough fior iy nr:nr.ls:l.

Althﬂug hi l}ppliﬂt’ randomness in subtle Ways in 2ome pravious
data vigsalization projects, the technigue really shines in data art
S, witheout Turthier odo, from B on oul, IS Bme o Kiss those
legends goodibye!

If your design tool doesn't
Savr & randsa-oumber generater,
you can get creative by adding
colmmns te peor dats set that
contain anly randew values.
These "dumey vardables=

can thes be uied O peor
wiswalization teel of chalce.
For Instance, you might addf

& dussy wariable with randos

valies btveen 8.6 and I fo sef
the opacity of each ¢ircle in
your design. dnother varisble
with random walwes bedwers 8
and 1 could be wied to color
wach circle; dssign pink to
valurs less than 8.5 and yellow
to values above 0.5,
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Figuoe 12.1
Some indtial results from grids
of randem gecmetric shapes.

Grids like growing minerals

PERSONAL | 2022 | ANHEDRA
viswalcinnoman.com/fartfonhedra

Ok, this project isn't technically data art; it's genarative arl; no data was
used. It's mode antirely with algorithms ond random values. However,
what hoppened at the start of this project is my clearest example of
being surprised—that is, $eeing an undxpected cutcarme that chonged
the entire direction of the project.

1 originally aimed to create a collection of grids with simple geometric
shapes, randamly assigned in position, color, and arientation (Soe some
tests in figure 2.1},

The code | had written to create the grid already used a kot of randoem
alamants within the grid design (cell size, grid size, and color, far
instance) and the shopes’ design (arentation, color, and placemeant). At
some point, | thought it would be nice to have some color coordination,
where adjocent shapes would hove o higher chance of being the same
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Several eutputs froa
the "krkedra® collechien,

color, 50 they would oppear o be merged. | wrote a quick, but far
from parfect, piece of code to get an inifial sense. However, whot
oppeared on my screen was quite shocking (figure 12.2).

| had anticipated that neighboring shopes would accasionally share
the same color. Instead, | wos taken aback by the large areas of
pinks, blues, whites, oranges. and greens. The colors had saemingly
grown, stratching and bleeding ocross the densest areas of the grid.
It reminded me of hew minerals can grow. | complately pivoted
fram oy original idea and dove straight into fnding more ways

to lat color “grow.”

This ewentually led to the “anhedra” collection, featuring several
hundred unique outputs. (566 figure 12,3 for o few examples.)









FULL DESIGHN STORY

1wt to take you along on the full creation journey of a 1,000-place
dota art collection | made for UNICEF whare dota and randoemness
workad together in various ways.

Kingdoms of vibrant blocks
BUSIMESS | 2021 | UMICEF
potchwork-kingdoms.com
URICEF's Gigo project aims to connact all of tha warld's schoals to the
Figuee 12.4 intermat. This occess can significantly benefit the students, fostering
W Eatiwt’s ki building digital skills and pmvldllng online learning rescurces. To raise funds, they
block set that I fendly wanted to create a digital art collection to sell. Since o large part of the
played with as a kid. Gigo project consisted of gohering information about all the schools

in the worid, including where they are located and whether they have
Iinternat, the UNMICEF teom wished to featura this data in the art.

Iwanted to go for o doesign style that would evake nostalgia for
childhood and feel natural in a child's bedroom [remember lesson 1,
about finding inspiration from the data's topic). Howewar, with the
schools spread worldwide, | also wanted
the design elements 1o be universally
recognized. At first, | thowght of drowing
the schools on a stylized map, visualizing
tha digitally connected Schools in some
kind of giant web, However, | guickly
raalizad that the essance of tha data
wasn't geogrophical. in a way, it didnt
truly motter where the schools were. It was
about whether or not thay hod internet
occass. And thus, | explored other options.

1 started thinking about Bosic shopes—
triangles, circles, squares=which
reminded ma of my father’s weoden
building blocks that i'd played with os

a kid, ereating antire cities rom these
wersatile shapes (figure 12.4, tying back
to the previous lesson about laveraging
disigng and structunds Irom things
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I also learned that Wary lair created
“It's # fepll World= for OMICEF at the

I8 VWerld's Fair; so finding this
source of infpizatios was & goed signl

Figuze 12.5

The sketch for oy concept, where each
schoal i3 & building bleck (a squase).
The blecks stack together to form two
cities; schools connected to the intermet
are wpright on top, These that ace net
age upside doun on the bottom,

] ADD BAMDOMMESS INTO THE MIX

outside the Held of data visualizotion). Mot only were these toys
o dirgsct i to chibdhood in o universal sense, but these Dlocks could
connect together 1 ferm somathing greater.

With this idea of “cities built from simple bullding blocks,” | started
leaking lor inspination online. it didn't take me long to come across
thu baautiful concept art that Mary Blair rmade for Disney's It's

a Small World,” which immediately resonated with m. It was the
same gendaral concept as the wooden building blocks, with squaras,
ractonghes, ond other shapes placed together to form a (20) city.
She hod decoroted each shope with dots, lines, stars, aond mora,

An idea stared to form in rmy head: Bach school would be
rapresented as a single building Block, a tiny square. The sehools
alfeody conmciid b the intermet would howe vibrant colors and
complex decorations. The schools not yet connected would have
marg muted codors and only simple decorations.

| would then stack ol those squores together 1o make tham ook
like cithes. Howewvear, thera woulbd be o divide, a “digitol divide.”
The schoaols already connected ta the internet would stack up
togather, forming a ity in the normal sense. The schools not yat
connected would instead stock down, forming a hidden upside-
down city. This concept carme from foiry tales thot | remambar,
with upside-down or hidden cities below the ground.

| drew @ reugh skateh o comey my idea (see figura [2.5) and
presented it (along with my explanation) to the UNICEF tearm.
Thanktully, they loved the idea, and thus, | continued to waork
on tha design,

While thig was very much a dota-driven projact, lat me shara
the morny ways linfused rondomness inlo the process.

Whan | started working with the team at the end of 2021, they knaw
the internet connection status of obout 283,000 schools across 21
countries (most of wiich are in the developing world), the connection
gpeed, and type of connection available.



Figure 12.62 § b

The mmber of schools per growp

{the y-axis) uas too close to the average of
263 fur the 1,000 groups (a). The adjusted

allocation assigne anyuhere betesen 100 and
450 scheals e each gooup (b).

Flgure 12.7Ta 8 b

Creating & grid and stacking all the sguace:
fron the Black Baseline, either upuard

(for the scheols conrected to the inteznet)
or dowrnatd (for these that aren't).

Group ID 1,089

ITwanted to spread those 283,000 schools acrass the collection,
We settled on LO0D unique artwarks, and no school would appaear
mone thon once throughout the collection, Maeaning an awerage
of 283 schools would be featured on each piece.

To start, | grouped the schools by randomily assigning them to

a numiber betweean | and 1,000, However, of the 1,000 groups, rmost
wound up having between 250 and 300 schools assigned to them
(zea figure 12.6a). | wonted more diversity—| wanted some art pleces
to have about 100 building blocks and others to have mone than 4001
This would ensure thot the collection would have both *villoges™ and
“rmetropolises.” Therelon, | adjusted the random allocation function
to have o much wider spread (figure 12.68),

12,7
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ADD BAMDOMMESS INTO THE MIX

Altar assigning aach school to one of the LODD groups,
it was tima to start stacking. | began by setting up a
grid for each group. The larger the number of schools,
the mare rows and columns | needed.

Thian, | locked at how many schools in aach group wan
connacted (o the intarmat versus not connected. | used
the rotio batweaen the sige of thess two groups to ploce
the "digital divide,” the block line in figure 12.7. This
black line |5 the baselme from which | would stock the
schools elther upwards (connected to the internat] or
dowrnwards (not connacted).

Eoch bleck got assigned to o certain column randomlby,
plgclng it on the naxt avoilable ol inthe column
[either at the top for the connected schools, or ot the
bottom for the unconnectad ones). This produced
“towers” of vorying heights. | created a more realistic
“big city® skyling for thi upright cities by adjusting the
plocerment odds 1o be higher for the middle columns.
This Pt Figher [wars mone in the cenles, o you can
soa in figure 12.7.

With tha city structure ready, it wos timae (o decorata
the building Diocks. | wonted [0 wse simple Qeometrs
shopes such 08 circles, squaras, rectangbes, and

triangles in differant combinations. | drew over 100 litthe boxes ina
notebook and slowly filled them with designs (gure 12.8],

| Intemded to wse my large ossortment of decorations to encode
indormnation obout the schooks, but | knew that the dota set’s variobles

Figuze 12.8

A page full of little sqmres
with ideas for decozationt

wiing cosbinations of simple
greaetric shapes,

didmt have ot of unigque volues. 5o, | began by assigning a rendam
decoration 1o each bleck and then sedng how | Could iINCorEorole Somee
data-bosed rules to determing which schoal would get which decaration.
For example, | realised that same of my decorations stemmed nam

tha samig undqu'.-ing ﬁosign, bast rgrsgqh;l fram simple to mare detailed:

oni Circla in the centar versus two circles or even threa, That could be
encoded to the school's internat speed: the higher the speed, the mora
detalled the deceraticn (Aigure 12.9),
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Figuze 12.9

Mdding cizcles to each school, wheze design
coaplexity-the mmber of cizcles in this case-is
determined by the internet speed; the faster the

imternet connection, the maze circles inside a squaze.

Flgure 12.102 & b

Adding increasingly moze types
of decorations 1o the cities.

Figare 12.11

Sketching decezations that could be
cosbined in rows, coluees, squares, ef
crosses te symc up inte a bigger design,

Figure 12.12

A test showing “cosbined™ sysbols
in the upper city.

After spending o few days digitally recreating all the hand-drawn
decorations, | ended up with 51 unique decorative symbols, each with
batwean one and five “levels of complexity,” mony of which you can
s in figuee 1210,

Schools without intermat, in the upside-down citbes, always had

tha simplest designs. | had considared leaving them all completaly
blank, as they didnt have any internet speed, but | didn’t think

that was visually appealing.

The data set sometimes had Infermation about the callular services

in the area of the school—26G, 36, or oven 4G availability, The schools
thvat diichn't e internat but wene in on area with a cellulor network got
buiiding blocks with color-filled shapes (rather than stroked outlines).
This signaled that the schools hod the potential to become connacted
o the internet, and that they could cross the divide with some help,

Although the schools were ploced randomiy in the grid, there ware
timas when adjacent schoals had somathing in commean, like a shared
country or internet connection type. When that happened,

12,160
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] ADD BAMDOMMESS INTO THE MIX

| wanted to give those schools o shared decoration. Bock to

my notebook | went, this time to sketch out shapes ond patterns
that could be ofiented of rototed 8o that they weuld Syne up with
thesr naighbors 1o create someathing moee special (lgure 1200

Figura 1212 shows the idea in ection. It's o test ta sea how schools
that ore adjocent and with common characteristics could be
“fused” to each through thelr decorations, making It look like

o larger, single decoration.

| decided that tha 10% of schools with the highest internet speed
would b assigned a Hower shope. Howevar, if two of those
high-speed intarnet schools were side by side, their blocks would
togethar bacoma a roinbow, the ultimate children's symbol

of positivity! [There’s one in figure 12.52.)

With tha dgscorotions finishad, it was timig to woark on tha rools,

| hacd, at this point, odded some elemantary triangles an top

of the buildings, but | wonted something that would complamant
the detailed decorations within the squares.

e a Taa o AN o e T e I
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Figure 12.13

Sketching different “turret®
desiges to top ebch tower.

Flgeze 12,34

hdding vaciows turcet designs turned
the wpright cities into kingdess.

Flguze 12.15 b b

Tuo evamples of the buildirg-black
decerations and the turpet desiges syncing up
in shape and color to coeate o seasless losk.

N K
;m,"

L

1kl i 1 i

mg.; Lear

| retusrnied ko my notelbock for the third time ond started sketching
roal dasigns (“turrets,” | called them) thot were one square wide.
Thirse would be assigned randomdy, However, | alsse wanled o
craate multi-square options in cose two or three odjocent towars
were the same height (figure 12.13).

Az the turrets materlalized on my screan, | truly started seeing
each of the cities os fairytale-like “kingdoms® (figure 12.14),

One thing | love obout rendomness s thot you con get clever yet
unintentional results. For instance, the decorations and the turmels
in tigura 12,15 sync up in shopae and color, The pink tulip symbol
on the hedt is an iushon, maode from a biock with o pink semicircie
and a turrat with pink quaorter cirches,

A | talkad with the team at UNICEF, we thouwght it would

e nice if all the LO00 anworks wene “linked” sarmeiow.

| imagined a map showing all of these kingdoms. | decided
to kay ouwt ol of them on a grid of 40 by 28, giving eoch
kingdom four direct nekghbors (opart from those on the
adges). | made a background metil, inspired by topographic
lirizs. Figune 12,160 shaws o test bockground for ane artwork,
while 12,16k shows how this subtie motif crectes o shared
background for the individual kingdorms.

|
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Flgume 12,162 B b

The topography-inspioed backgroond setif (s}
and how it connects the backgrounds of
the feur kingdoas in & sessless sy (B).

Flgure 12.4%, b, ¢ b d

Somt rumples fzoa the firal celer palettes
wed their nases: Fruit Leeps (a), Coystal
Palace (b}, Urdceon (), wnd Slise (d).

12.1%

And thon came the color paleties. | may hove spent  whole wook

trying out eolors. | hove seresnshots frorm hundreds of Le1E. IT's & Fathes
tedious process, whether eneating o paletie from scratch, of S10rTing
from some torm of inspiration such as an image, turning it into o polette,
and then tweaking it to fit your design. In bath cases. | often find mysel!
throwing out color palettes and trying somathing naw—over, and over,

For this project. | wonled a variety of palettes. | wound up using a lod
of colors from (retra) pixel ant video games as inspirotion, o these
ganarally have quite wibrant huet (and pahaps because they stired
up some childhood nostolgia),

2.amn
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| ultirotely settled on 24 color palettes, which would be ossigned
Flguze 12.18a, b, c B d

randomlby across the kingdnrn-s I:sn-rr fowr options in Hsum I".".'I]‘:I. Homwnvar,

Exaaples of special cesults asong the 1,000 some pabottes had o higher chonce of being selected than athers. | also
kingdoms: a "lighte® <oloc blend sode on

3 ke ez P"‘““ l:l}; 3 iil'qh-- odded ona smoll ecster agg—klngdoms with the red paletta, the qQreean
decezation kingdea Capart from some windows paolette, and the blue palette would olways be nelghbors to allude
and doexs) (b); and kingdows with enly scheols 1 thee RGE cobor model

connected to the intemet (c), and anly

schosls net ¢ ted (d). and finally, with 1,000 piscos, thera is a 101 of potantial o purposely

craate a few vary special results. For axomple, | added o small chance in
the algorithm thet a “color blending” tachnique would be applied (figure
12.18a). 1 odded another small chance that all of o kingdom's turrets
would e toppad with Bttle hearts. And another small chonde that

12188 12,18

131k 1.1k
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oné decoration would bé applied throughout, inall 1S levels

Figuze 12.1%
of complexity (figure 12186}

A selection of 77
Putriaiock Mol Furthwermose, during the data preparation phasa, | delierately created
10 groups that containgd schools that wara aither all connectad o
the imternat (fgure E218c) or not connectad (gure 12.18d), while also
Figure 12.20 adding a sun of moon 1o their bockgrounds. And remeambaer those
schools with missing dota? Well, | urned them into birds and clouds,
but depending on the color palatie, they could alse bacome bots,
snowlakes, stars, and a few other shapes.

Patchuork Kingdom R03 | Bultmcindal.

And thal's ow the “Potchwodk Kingdoms®™ collection come ino
axigtence. il wag a very engaging project that took nearly thiea very
dedicated months to create, partly because | couldnt stop mysell
Trarm adding rmane and maore o it

144
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Thase whe uawt to po the extra mile with
caler palettes, especially when the colors
aren‘t (.Eul!p'l defined by the dita, shauld

thdak about the distribution of colsrs.
Same paletter look “okay= if you spply all
the colors with equal chance. Nowewer, they
leak great if cectain colers appear more
than gthers. For imstance, I find

that palettes can ook much better when

& very Light er very dack celor

is applied less frequently.

] ADD BAMDOMMESS INTO THE MIX

lused the data in as many ways as | could to encode visual aspects.
Hewwrvar, using the school's dato alone wouldn't have given ma enough
options to create LOOD unigue artworks; | needed mone visuol diversity
Ineoch plece. Therefore, | anhanced the wisual chonmels with randominess
o crected something mone neresting.

Lamirnctety, you dion't need to know anry of this to appreciabe the findl arwork,
The explanction behind the art might laod to a highae: oppreciation

of the plece, but it's not redquiredd. This was one of My miain reasons for
choosing such on abstract doto ot opproach for this collection.

T UNICEF supparters who would buy the art weren't necessarily
interested in ony dola aspact (all of the 1,000 pisces were sold), Sl

it wos important to UNICEFS Gigo team to usa the data thot thay
painstokingly collected. Tharelons, doto art was o wondarful meons to
create semathing visually uniqua and inviting, evoking o sensa

of chitdhood wonder. The pdeces ware perfect to hang In a chikd's
bedroom while (secretly] being based on data.

Using randomness in data art Gliows me 1o explore o vast univernse of
visual possibilities, while 18l keaping within the design direction I'm
airning for. 1 can fing-tune the range of randomness | allow=reguesting
walues birtween 0.2 ond 0.4, for example, insteod of a full range from 0 1o
I—to create various outéomas and choose the one that fits my vision,

| will soy thot randomness s not required to rmake (digital) dota ort.
when | don’t apply randomness, Fm directing the computer to craate
vy wigicn; everything on thie sereen is there according e something

| eansciously added. Whan | opply it, however, | feel like M warking
together with the computer 1o find viswally exciting outcomes, white
staying close to the underlying concept | howe in mind. At this stoge of
my cangar, Frm using the lotter approach much more aften whan aiming
far more craathvity and visual oppeal

Rondomness increases visual diversity without needing mone data,

And that’s true for data art and for data visualization, as we saw with

the random circle orgntations in the “Spoace Wars® graphics in figure 8.4.
Therafore, randemness is an incredibly valuable tool to hove in your baft,
o3 It works wondars when you want a mone detailed design.
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MINI CHAPTER VI

SKETCHING
YOUR DATA
(ART IDEAS

Data vigualipation and data ar accomplish
diffarant goals. And 5o, it's maturnal that thae

skatching process (introduced in Lesson B)

is different os well,

Datao visuaknation s abowl 'l':"l'll'_‘l}dil"rg the daota;
it's about making the data insightiul; its about
how weill the numibers transform into visual
alerments. And it's becouse of thase objectives
that | odvise people to coeate skoetchas for Bhadr
data visualizetions in the first ploce

Data art, on the other hand, is about the
thowghts and emotions that the artwork evoles.
S0, insteod of skelc hing to find shapes and farmms
that cormasry dota insights, you should skatch to
convey the general concepts—avan if they are
abstract, For me, a dato ort concept is wsually

s0 simpilified, 5o nelbulous, that | con draw it in
an areda of my skatchbook that's no bigger

than a credit card

For example, figune Via shows the skelch for

a project Ul explore in more detail in the
upcorming lesaon. The concepl was to “hida®
data aboul Semnenal natural alamients [Er.lrlh.
wing, wortir, ﬂ'lc.:l B tha r:-rrgnliw‘r spaca whibe
lings reprasanting the slermaents fllad the positive
SpOce. | wantad to program the lings to oppear
flowy and frea—except they could not overdop
with the sections of negative space that hald
tha data, The design would be quite abstroct,
and the simphe dapiction in this sketch was ol

| e o cornegy the ideda.

My dato art sketches are usuolly nebulous
for bwo reasons:

= | don't yit know how the visual design will look,
wihich was the case for vy “Elgrmental Flows®

project, 1igurn Wika,

= [I'm umsalsla to drow the intricocies | ave in
minad, which wos the case with my “kearble




Flgee ¥1.1a B b

fhe sketch (a) and a collage of
the Tesults of “Elemental Fleus” (b).

kidden in the negative space

I only doew the wndetlying idea
a5 "something” flows around it.

1 had in mind: data, as cipcles,

Wi.1b
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Butterflies” project. For exampl, | tried to
sketch a "subtly fiowing ling” in figure Vi,2a but
couldn't make it look like what | was roughly
imogining. | therefore stopped sketching ond
Instecd focused on writing down my thoughts.

A% wilth “Elemantold Flows,” “Marble Bulterfies,”
and most data art, the design and the visual
details—the color palatte, shapes, ond other
principles of artistic composition—are alwoys
miara important than with dota visualization,
The design kdea and its execution are all that
you have; there ane no data values, no intarasting
data trends thot can mask how Bland tha chart
looks (yes, I'm leoking at you, bar ehart roces).
And the visuol design execution only hoppens
wilvizn your'ng creating and Rerating the work—not
durring the sketching phase.

Given the chollenge of skelching data art,

| suggpest you write out your ideas and arything
about the design that you want 1o beep in mind
of tirst loter, os | did in figure V1.20, insteod of
trying to copturd it all in sketches thot cont
proparty comaay the sublieties,

I'd glso recommend spending extro time
curating a mood board of inspirational images
lor a daba ot praject=thol is, mone tirne han
Tor a typicol data viswalizotion praject. Since
data art redies heavily on design, having a rich
collaction of detailed refarance moterial can
halp you focus on the style you're giming to
achieve. Mood boards are a towchstone during
the creation process, particulary when you
get pulled into suboptimal tangents (os oftan
happens te ma) ar when your current dasign

isn't et looking like anything special and
you faad like you'll ever gat 1o anything that
loglks beautiful (also typically me), | ind that,
as an additional benefit, you can use these
inspirotional images to more proparty coney
thie ldea to your cllants. (As you might
imagine, my typical mini sketch alone isn't

enaugh lor anyone but mysell to see
the idea’s trus patential)

In short, don't be surprised i your dota art
sketches are extrocrdinarily simple or leok
nothing e what you hove in mind, os the
example figures in this chopter show from

1y SN expenience. Foous on getting the bare-
bones idea on the page and also ey on written
notes and o well-curated set of ingpirational
imoges to be your beocons theoughout

the design phasa.

Notice frow bath figured how

the concept of the dnitial tiny
skrtch and the final result is

the same. ¥et clearly, the sketches
lack details of the viswal design.

Figuoe Y123 b b

The skefich (a) and a fimal zeiwlt (b)

of “Marhle Butterflies.~ The entize design
wed cIeation process is in ey Book

Pata Sketches, but yeu can find

the anisated wersion anline at
marblebutterfifes. visvalclonasen. con




LESSON THIRTEEN

LET ThE
SUBJIECI

In data art,

the overarching
theme or topic

of the data holds
more design
significance than
the precise figures

Ol

| rrugrticamed in U vary first lesson that the topic

of tha data is a ey sounce of ingpination in rmy data
visualizotion dasigns. Howewed, with data art, whan
thera i5 less, or even no need 1o comvey the exect
values and insights, whan chart forms no longaer
(hanva !G:' ok Sanes, Fm drawn awen mora o

thia sulaject maotter to guide my design cholces

For ana thing, o topéc aften gives both

a constraint and o starting point, which is
particulary halpiul whan | feal lost in the “ocean
of oll possibilities.” Furthesmore, | find it ecsler

to connect with o dato art plece, aspecially

o digital ona, if the design and the data have
soime relationship, some mataphor that links
the dota ond dasign.

How, it you wont to keep Ihin-gs abstroct, go
right ohaod. As | mantioned in the Introduction
to Part IV, there are no rules kn data art—and I'm
not prasenting this lesson o such. My goal hede
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ks to Introduce the “topical” approach that | follow.
It's simiply another data art strategy that could be
helpdul=particularly to aryonse just venturing info

dota art far the Hrst tirme,

g way, this finol leeson brings wus bock Wo the wery first
beEson. |t looks at the some concept bt from the other
and of the chart-to-art spectrum. Lesson | showed how
o apply themalic design b make a straightharsard
chdart rmane unigque and noticecbile. Cormindg full circls,
1wt 1o show sevaral coarmphis of how to take

that oppeoach into the world of dato art,

Thamatic design sheuld be
subtle when applied o the
ordisary charts so that it
doesa*t evernbele the dets
and insights you're tryieg ts
should be quite bold and can
o D E S l GN
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Figuoe 13.1

“The Manderings of Staxs |
Futuze® glves 2 sense of how
the mevements of the stars will
pull spact snd uarp our current
censtellations as tiee moves
00,000 years inte the futuze,

Figuze 13.2a b b

“The Wanderings of Stazs |
Present® (a), which visualizes
the stax sowements from 290,000
years in the past to 280,000
years in the future; and “Past”
(b), which looks 400,000 years
imte the past.

Revealing star paths
PERSOMAL | 2021 | THE WANDERINGS OF STARS
visualcinnamon.comyfartfwanderings-of-stars

Thi stars above us, which appear etemally Hxoed in our sky, one always
on the move. | wanted (o moke pﬂ{'ﬁplﬂ' realize that lncl-manmnat
on a human timescale, but on a cosmic ona.

Bocouse the stars are extremely lar apart, | wanted to project all the 30
positions of the stars “down” onto the surloce of a sphere, to visually
bring them closer together. It also fits with how we see the stars from our
location on Earth—without depth—as if they were indeed ol projected
ont a 20 sphers.

Since | was alming to create a static plece, | cowldn’t rely on animation
to show star movemants. instead, as a proxy for this motion, | drew
each of the Western constellation’s lines—the so-called stick igures—at
warous time intervals. As the stars gradually drift apart, the original
constellations become almost unrecognizable.

Thi wisual focused on the shapes of tha stick figures and how those
shopes ransiormed over time. Therelore, every line connected two
stars, a8 opposed to connecting the positions of the same stor as it
maoved, The latter would result in straight lines on the sphere, which
would be mone like an actual “data visualization.” The connecting lines
swaep ocross the space, as tha two ends of the line follow two different
stars, This creotes mare color and forms unique shopes as each poir
ol stors mowe.

This opproach is locused on creating something visually beautiful. Most
importantly, all of these colorful and oddly stretched-out shopes across
tha sphare ara nat trying ta kighlight the actual path of star movamant,
but instecd, make it apparent that stars move in the first ploce.

Thee finol collection has three pieces. In figure 13, you con sea *Future”
which shows how stars will move 400,000 years fonward in time. lused o
color palette inspined by the control doshboards from various sci-fi movies.

There is olso “Present” thot looks Into both the post and future, 200,000
yeors in both ways. it is colored vibrantly like flowers, since the present is
atways Heating (gure 13.2a). Finally, thare is the thied piece to complete
the collection, called “Past,” which goes bock 400,000 years (ngm
1320, using more muted colors, Its reds and blues nod to colors thot
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Figuee 1%.%a, b & ¢

Several works in pregress
showing the precess of
prograsaing the Llines te “grow”
areund the data cireles.

ara often found in retro spoce posters from the middle of the previouws
ceantury. | also applied o subtle grainy texture on top.

It's debatable wheather the design is “inspired by " the constellations

or if it's simply a literal application of plotting star positions and their
connacting lines. Regardiess, this project serves as an exampla that
you can be quite literal in applying the topic while still creating data art.

Hiding the data

PERSOMAL | 2021 | ELEMEMTAL FLOWS
visualcinnomon.comyart/alemeantal-llows

In 2020, | weos wiarking with o daba set about the number of trees par
country when | got an idea for a new personal project. The tree data
made me think about nature and the planet. | theught about the
elernents of earth, water, fire, and air. | wanted to try and capture

these in a data art collection by using data
sals about the density of rees, the amount
of raimfall, the hours of sunshine,

and the air quality.

| developed a concept to abstractly
represent these elements and “hide”

the dota in the viswol. The key wos to drow
“someathing” that caoptured the essence
of the element—but it could not overlap
with any negative spoces that contoined
tha data. After somae initial brainstorming.
| realized that flow fields, like the one |
miade for the Fab Academy light intensity
project (figure 4.8), were well suited for
this project due to their natural, wawy
QPPEeOTanca,
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155 Starting wilh Earth, | wantad tha flows 1o resenible ree branches growing
around the dota. | iurmed ree density data (number of trees per square
kibarneted in nearly 30 high-population countries) Into scaled circles, How
| haid these circles out on the convas is o detail | promised | would anly
@war sharg with the owner of the piece, 50 'l keep that o secrat!

These circles are “hidden” on the convas—like ransparent ghosts.
A% the tree branches expand outward from the center of the viswal,
thivy o niot intrsect with the circles. instead, the branches weave
around them, Creating o unique inberaction between the data

and the visual design,

The easy park wos growing the lines outward from the canter in a wiggly,
branch=like manner (figure 13.3a). Mext, | introduced the data circles and
had to make the lines flow oround them (Kgure 13.3b, where the circles
b visible in gray, S0 | could See how wall iy algarithemn was warking).
This ook e hours upon Fours 1o get ight. | did learn alot of fascinating
math along the way about attroctors and other concepts that I've since
fargotten.

Uitirnately, | managed Lo get the ellect that | wanted. Onee satishied with
the ganeral leel of the branches, there wos endless fne-tuning, from
eolors o small details (sueh as randomily adding tiny leaves along the
branchies) to creote the design in figure [1.4, whare the dato circles are
part of the negative space,

The heavy kiting was behind me. The flow Beld algorithm worked, giving
me a structure=and seme confidence=10 tackle the other alements.
Nevertheless, | took a fair amount of time 1o think about how | wanted ta
capture the essence of each remaining element. For water (Fgure 13.5),
I mada the lines wovier and let them swirl in o spinal pattenn, mimicking
o whirlpool. The whirlpool flows around data circles reprasenting
average yeorly raintall in the capitol cities of the some 30 countries,
It’s a bit harder to see the circles in the negative space in this design,
but they are thare, divarting the flow of the water.
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Figure 15.4

The firal result of the "Eazth® plece
in the “Elesental Flows® collection,

Piguee 13.5

The "dater* plece, which holds
information abeut yearly rainfall
im 30 cities. The data is hidden
in trensparent clrcles that
divert the flow of water.

Figure 13.6

The “Sun" piece, representing the
wlement of fire. The undeclying
data et is about the average
yearly amoant of surshine

in capital cities.

Figure 15.7

The "Mr= plece, where the cloods
need to tulst and flow around Bidden
eireles that aze scaled to the aiz
quality in 30 capital eities.

Pigquze 15.8

Tha final elesent, “Bigital,"
where the lines tum mly aleng
straight angles,

LET THE SUBJECT OF THE DATA GUIDE YOUR DESIGH

For the fire element (Hgure 13.6), | wanted to draw the Sun's rays
rexdiating outward, conveying o sense of blistering heaot. For the data
circles, | used overage yearly hours of sunshine in the copital cities,

This tirme, wiven the rays hit any circle, thay are rellected as straight lines
{like light), This refection effect maokes the “hidden” circles much more
visibla hevo. it seams as If thay ane drown, but they are still only negative
spoces, showing the background,

For air (figure 13.7), | teeaked the liow feld to create o series of vortices=
perfect for clowd-like wisps of air. Like the roots and the water, the qirflow
is diverted arcund the hidden circles. The underlying data is about air
gty in the cities,

| could have stopped there. However, in today’'s Westen society, | leal
that there's something alse we can't live without: Technelogy. Theselone,
| ada a filth piece lor the “digital element” (igure 12.8) in which the
lirwes carer only oflowed 10 turn at straight angles—a rigid design inspired
by o computers binary workings. Thare is no data hiddaen in this piece.
Instead, | created the circles by placing them in a spiral formation and
antgrging tham as they get forther from the center,

Thi designs of these ve pieces fundamentally reprasent the topic
of goch data sat: Woter looks like water, and air looks e clouds.
Tha inspiration is clear, as thare's no doulit which plece reprasents
which elemaent.
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Figure 15.9

The firit frase from “The
Eidence of W, " showlng moze
than 5,000 exoplanets as
spizals azound o centzal whdte
circle representing Eacth,

Flgure 13,000 8 b

Tuw works in preguess, whare

I uas setting wp the spiral azes
(a) and playing with diffezent
uaps to vivalize the ecoplanets,
such a5 with clrculaz shapes
along the spizal aoes (B).

Spirals of exoplanets
PERSOMAL | 2021 | THE ESSENCE OF US
visuaicinnamon.comyort/the-essence-of-us

1was asked (o criato an art piece for on axhibition on cultwm. The
astronomer in me begon muling ikdeos about hurman culture; if an
oulside alien chvilination put all of us together into one box, what would
ol ook Bike? What defings humon cultune 0F o whole? This idea of an
~alian perspective” eventually led me to think of exoplanats (planets
outsido of cur solor system) and how, with the discovery of axoplanots
in the earty 19903, we got one step closer to discovering where else life
rribght exist This prompled me to visualize all the exoplanets discovered
to date o a stond-in for all the possible chilirations=—and culturas=in
oud Milky Way.

Instead of taking a literal oppreach, like visualizing eoch exoplonet s o
circla, | chose o more abstract route. Drawing inspération from the splal
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shape of our Milly Way, | imagined how we and all those
aooplanats ang I'eril'lg argund @ S Sanlie.

1 symbolicolly positioned us, Earth, in the center, as

it's a human tandancy (o fea oursalves as the center

of evarything. Every exoplanet becama one spiral

fine wrapping around it (fgune 13.8). Data about the
exoplanets (size, orbital peried, ete.) map 1o the various
visual aspects of the spiral. For axample, the first planats
discoverad ang the lines starting closest to the center,

Ench place in the exhibitien would be displayed

an s oW 1I'Jl'gﬁ scheen, olowing me [0 mcorporabe
animation. | made each spiral notate wery slowly araund
the center at sightly dilferent speeds.

Far the visual design—the coloss, the shapes, the strokes—
1 took inspdration from the Memphis design style

af the early 1990s (think: bold, contrasting colors with

fote of purples, blues, and yellows, geamatric shopas

and black block shadows) as that was whan the first
oxoplanet was discovened.

I didn't—ond st dom't—expact anyone to gain insight into
the exoplonets dato. instead, | intended o create thig
slow-moving piece that you can stare into, getting drawn
Enta the center like a black hole, and simply ponder that
nitial question: What defines human cullure 0% o whole?
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Figuee 13.11
Wy simple sketch of the concept.

Figuee 13,12

The firal cormerstone piece
of the &5 collection that
wses all 25 G0 categories
€ 2024 Pl 360, wied with permission.

Visualizing food in abstract ways

BUSIMESS | 2024 | FHIZED
i Inews,country-storiss-inspire-motiveling-gdgs-data-action

FHI3G0, o nonprofit humaon development organization, has developed
a sot of glabally appropriate rutrition rmatrcs o assess dist quality
amaong women of reproductive age. Its called the Global Deet Quality
Score (GO0S). As part of its work, FHI3E0 released a report showing how
countries hove meaningfully used GDOS doto to advance diet gquality.

| get to craate o collection of ix dato artworks 1o accampany this
report—the maln cover and five chapter covers.

The data set hald information about which feods—and from which
GDOS cotegories—thousands of people worldwide hod eaten

on o given day. The G005 contoing 25 different food cotegories,
such as “red maat,” "dark grean laafy vagatables,” "sweats and ice
craomm,” ond “low-lat dairy.”

Aftar analyzing the datg, | started brainstorming. With the data being
about food, | Imogined different ingredients being combined into a dish,
craating something maore than the sum of its parts. The concept of

a digh mode me think of plotes and bowls: simple circles when Sean
from above. This concept felt entirely right and elegant—as | find is often
the case for metophers that connect to simple geometric shopes.

Thie team and | setthed on a circular motif featuring o different viswal
mark for each of the 26 GDOS categories. {Flgura 131l shows the bosic
skatch for the idea.) The circle had many rings withén it—one ring per
parson at a randamly assigned radius—and the marks within the ring
showed which of the GDGSE categories that person hod eaten during
the cbsarved 24-hour time window. Thousands of rings togethar

on the canvas formead a beoautifully intricate “plate.” You con see

theie PesUAL in Fgure 1312,

How d create a coheshve sat lor the fve chapter-cover artworks wosn't
Immediataly claar. | looked at the G5 feod items again and noticed
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Flgure 13,132, b, ¢, d. e 0 £

Sketches of the main cover and the five
abstract images for the chapter cowers,
representing each food group.

that | eould greup them into five averarching cotegornas:

« animol source loods

whale foods (ingredients that are not very processed ond generally
more healthy, such as whole grain noodias)

* Vagetables, roots, and tubers

Fruits

Sweels, snocks, ond processed foods

1 decided to use these food categories to make aach
af the five artworks.

To make soch plece maore visually distinet, | wanted to adjust each

ol them Inwoys thot reflected their respective food groups. | dreaw tiny
{portrait-style) page outlines in my already tiny notebook and filled
therm with possible ideas (see the figuhes in13.13), Perhaps | could turn
the “sweat, snacks, ond processed loods™ category into a spiral inspined
by those giant lellipops (figure 13.13f), “Vegetables, roots, and tubers”
could have o wobbly circle inspired by lettuce (figure 13.13d). After some
attempts, | realized | didn't want to use specitic shapes, such

as a schematic banana; | wanted it to be more abstract.

Eventually, | found patterns for the three remaining categorias: slightly
weavy fings lor tha “animal source foods,” inspired by muscle cells {'I'igurt
13.13b]), wovy criss-crossing lines for the “whole foods.” inspired by
noodles and spoghetti (figure 13.12c), ond quaorter circles for the “fruit”
category, inspired by fruit slices (figure 1236, Figure 1314 shews the final
results for the five chopler-cover artworks.
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LESSON 13 I

Floure 13.04a, b, €, d B &

The five chapter-coves aptuotkd, esch
based on a group of G045 categories:
anisal souzce foods (a); whole foods

b); wegetables, zoots, and fubers
(cd; fruits (d); and sueets, snacks,
and processed foods (o)

© PB2& FHI 368, wsed with permission,

LET THE SUBJECT OF THE DATA GUIDE YOUR DESIGH

The four projects discussed in this lesion demonstrate hat thisne ane
many different ways in which the subject or topéc of the dota can
significantly affect the design of the artwork, These sxamples also show
haves imitial ideas and concepts can How ond evolve in strange ways.

Although | don't howe o defined, linear process whan creating data art,
Iwoubd say thare are [wo keys (0 Succass:

= Jot down ol your thoughts related to the doba's sulbject or therme.

They can e very specific imoges or brood concepts. Consider, for
instanca, Hew York City's Central Park Squirrel Census data. What pops
into your mind? For me: squirrels, squirel toile (or just an “5*-shapa),
nuts (schematic shapes inspired by nuis?), trees (inspiration lor a
possible layout of the data), arange/greenbrown calod palette, leames,
cuteness (in terms of colors and fonts), nature, and on and on. Yes, this
is my stream of consciousness. s messy, But it's o greot place to start.

= Try pleking out the ideas that spark “somathing™—a quick flesh of

an idea, a visian, an emstion—and see il you ean flash it out into
descriplions or sketches. Il you'ne leeling stuck, ask whether the idea
gives you a general concept lor the art piece. If o, can you draw

thi rowgh design? Or can you perhaps find soma inspirational images
o accompany the idea? keep probing, keep refining —and, eventually,
somathing will stand out,

Bul, of course, data art is o free and freeing discipline.
Choose the bect path lor you, Decauss Ihere's No wWiang way,

EL



CONCLUSION

THINK
OUISIDE
THE CHART

Wa've now journeyed through the complate

Ret Iecti ng o n spectnem frorm ordinary charts to data ant, explodng

heowe crisativity con transfarm dota intd sormathing

-
t he jou rn ey remarkable ot soch stoge. With that, we've coma Eo

tha end of CHART—the lessons, tips, ond experiences

that | wonted (o share with you

W bagan by enhancing ordinary charts, drawing
in&pination from the data 2et's topic, variables and
walpes to mak evan the simplest visuals mora

g, Wi than éxpoanded owr options by considarnng
lgss common chart typeaes and cnml;\ining differant
charis in the soma visual, By thot podnt, we ware ready
o think beyond chart typas. to break the mold

of default settings.

Mowing forward, we sanw how hond-drawn skotches
could open up new dinections in our designs

Wa suplored proctical techniquas such os omplitiod
ancodings. Showing more granular data, ond then
LEEING thot -gl'ﬂl'll.ﬂﬂr dioto to show GQQFEQGW‘ vizluas.
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Figuee 8.1%

i vizalization absut

the words spoken by the
Fellowship chazscters in the
Lexd of the Rirgs sovies at
the diffezent locations in the
fantastical realn of Middle
Eacth, I created this for
“Pata Sketches™ in 2lG-azeund
the tise 1 started getting
ceafortable coeating custon
charts, See the interactive
version at

Latr. visualcinnason, com

In addition, we added complementary variobles to enrich the context
ond nuance of the dota slones we want o tell—all while discovering
thi ergative potential of lorger dolo sl

Fireally, wa antarad the world of dota art, where fomilior rules fade,

and the focus shifts to evoldng emotions. Here, we saw the valua

of pulling inspiration from personal interests and embroecing rondomness
far novel sutcomes. The end of the jowrney brought us full circle as we,
onde again, lound that the togic of the data con stear an arfwork's
design and composition—and perhaps ewen be mone influential

to the erative process thon with data visualizations.

Tha ultimate goal of this journey is to help you be os expresaive ond
boundless with data visuals 0s you would with omy other art form.
Thesa lessons anre theralore not rules, and most carainly not the only
Wiy Lo b creathve with dota visualisation Rathed, they ané 100ls 10 halp
you go beyond the mundane—in your own woy—and present data

iy & way that will leavi @ lasting effect on your audience.

Thank you for jolning me on this poth, ond may your own

explorations lead to dota visucls that coptivate and inspira.
Keep thinking cutside the CHART!



ACKNOWLEDGMENIS

CONCLUSION

after the release of Dato Sketches kn 302, | thowght L would never write
ancther book, and especially not within five years. And yat, here you
hald my second ook, released only lour yeors after the Hrat

At the start of 2023, 1 was invited by Outlien, a conlarence organ Fista ]
by tha Dota Visualization Society, to gim;rg oy riote presentation,

It wias quite the honor, and | knew | woanted to moke it special. | osked
sl wihat would be most valuabde to share with an audience

of fellow doto wisualizotion enthusiosts. It ket me that | od been
immmersed in the workd of doto visualizotion for nearly o decode.
Thot sparked an idea: | would share all my lovorite technigues to
imake chafts stand oul, 1o make ham baouliful. e all, that's what
I considar my “felling point™=and whal brings ma the most joy.

| spant severol waeks crofting leesons and transforming themn Inte

a slsdeshow presentotion. But as | refined i, I waen'T 'Bﬂllﬂg confidant
I ran a teat versson of the presentathan by my dear inend and Data
Skatches Co-Creatod, Shitley Wu. Her reaction was immadiobe:

'My’ qgosh, Hadiah, there's 5O mechl | can't absarks all of this in juS! 45
minuteE” And sho was absalutaly right! Reluctantly, | hod to cut down
on the number of examples and trim tha lessons for the presantation

After delivering the kéynote ot Outlier, Joson Fomast, o friand

and the aditor-in-chied o ngh[lﬂgl:ln'{" Maazing, come Up o e
and finalty said out loud wihat | hod bean quistly thinking for o whille
“fou know, | think your présantation would work much batted

as a book®

Soon after, my aditor from Dato Sketches reached out to see B Shifey
and | wonted to make an updated version. | repiied, “Actueally, | have
an idea for a new book,” and lound myvsell, once again, strapped into
thve wiriting roller cooster.
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As it takes much more than just the weiter to get o book out there,
I want to sincerely thank evaryone who helped me along the way.

T my writing coach and fobulous line aditor, Emily Barone, without
whom this book would be full of long-winded introductions, santences
with mose thon eight commos, and unexplained thought processes,

To Julie Brunet, aka datacitron, the craative force who took my bland
manuseript of words and imoges and tumed itinto the masteriully
designed publicotion you're holding mow,

To my publizhar ond edstor Elllott Morsso (ond the stalf ot CRC Press)
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