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Visualization Techniques I
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Design > TUTORIAL II

Sketching session (bring data)

Presentation and Storytelling > TUTORIAL III
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Feedback for
Visualization Part Only



1. Are we allowed to use infographic
template websites such as canvas or
vengage for the project?



2. Can we use data from kaggle.com?

https://www.kaggle.com/datasets



Overplotting + big data

(@) Normal Encoding ®
@

(b) Open Circles

(c) Alpha Blending (d) Color Blending ‘




Best practises for large data sets

1. Brute-force

2. Chose the important
a. Exploratory data analysis
b. Multiple views

3. Interaction

/.. Animation

5. Aggregation



What is big data?

SEASON TEAM GP cMP ATT CMP%
2005 (G 3 9 16 56.3

o VO].ume 2006 GEE 2 6 15 40.0

2007 @ cB 2 20 28 71.4

1

2. Varilety . T T
3' Ve].OCity e e 16 350 541 64.7
A

2010 @ cB 15 312 475 65.7

Ve raCit 2011 Gl 15 343 502 68.3

’ y 2012 G 16 371 552 67.2
2013 @ aGB 9 193 290 66.6

2014 @ cB 16 341 520 65.6

2015 @ GB 16 347 572 60.7

2016 G 16 401 610 65.7

2017 ® a8 6 128 193 66.3

Career 148 3,162 4,850 65.2



Brute force

December 2010




Brute force

1. Toolkits (deck.gl, mapbox, processing)
2. OpenGL (Unity)
3. Large screens



Multi-resolution walls




Interaction + Animation

https://www.gapminder.org/

http://vistorian.net


https://www.gapminder.org/

Interaction + animation

http://vgl.cs.usfca.edu/animated-sploms/

(e) Highlighting (First Frame)

(f) Highlighting (Animated)
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Scatterplot Matrix (SPLOM) for Predicting Rain
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Infographic

The Time We
Spend on the
Internet
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We send over

200 MILLION

emails per minute.

‘The average adult
spends more than

20 HOURS
2 ONLINE
A WEEK...

T\

...which includes
time spent on the
Internet at work.

ALMOST 5 BILLION

o

Stress in the Workplace

of American workers think they'll burn out on
experience stress-related the job in the next two
illnesses. years.

168 HOURS
aweek. Bl

more heart attacks are of entrepreneurs said
occurring on Monday they were stressed.
mornings.

commute time

is 47 MINUTES

round trip.



SMS

Facebook Messages Mail
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FIFTY-FOUR
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99% of known species assessed
8,601 not threatened

1,253 !h reatened

13%

of those assessed

4@«

Are We in the Midst

Of a Sixth Mass Extinction?

”ﬂ

A Tally of Life Under Threat

The International Union for Conservation of
Nature has evaluated 52,205 species, depicted
here, for their ability to survive. Related Article »

“T'
4

Stark Indicators
Of Extinction Risks

Because most known species of birds,
mammals and amphibians have been
evaluated, scientists are confident about the
percentage of each group that is threatened.

M
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MAMMALS
85% of known species assessed
3,448 not threatened
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of known
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Other Threatened Life:
The Tip of a Vast Unknown

Only fractions of known species in these nine
groups have been evaluated. Because
assessments have focused on species likely to
be in danger, the proportion of each group that
is threatened may be overstated.
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The Life of a Typical American

Week of the Year ——>
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2 4 Early
Years
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School

Week when you
can vote, smoke

war. and e, e e - — College
tried as an adult | O ocC [ I
Graduate
School
(if applicable)

Week when you
can legally drink g

Average week a
woman has her
firstchild® 3,

Week when men

first marry, on

average, today
(in 1960)

Average amount
of time a couple
who divorces will
stay together*

——Career

45

Average length
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The Ebola outbreak in West Africa continues to
rage, with the number of people infected roughly
doubling every 3-4 weeks. More than 8,000 people
are thought to have contracted the disease, and
almost half of those have died, according to the
World Health Organization. Although these
estimates are already staggering, the situation on
the ground means that not all cases and deaths
are being reported, so the true extent is likely to be
much greater.

Outside of Africa, a health-care worker in Texas
has become infected while treating a patient who
waes hospitalized in Dallas after travelling from
Liberia and who has now died. And a nurse in
Madrid has contracted the virus after caring for a
missionary who had become infected while caring
for patients in West Africa. Health-care workers
remain one of the groups at highest risk of
exposure: by 8 October, 416 had become infected
and 233 had died.

The spread beyond the epicentre of Guinea,
LUiberia and Sierra Leone remains limited. Apart
from the people in Dallas and Spain, only two

BY THE NUMBERS

A RISING TOLL BUINEA

The number of Ebola cases continues to rise because control
measures in the outbreak area are insufficient. But it could drop
quickly if the international community and affected countries
manage to implement an effective response.

mliberia  mSierra Leone Guinza
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Time from start of cutbreak (weeks)

UNPRECEDENTED SIZE

The current outbreak cwarfs the largest historical outbreaks in Atrica, which were rural and relatively
easy to control. Ebola has now spread to dense urban areas, where control is harder to achieve.

1976 1976 1995 2000 2007
Zaire Sudan Zaire Uganda 2001 DRC*
318 cases 284 cases 315 cases 425 casas Repunhc 264 cases 2012
280 deaths 151 deaths 250 deaths 224 deaths & 187 deaths é
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of Congo
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VOL 514 | 16 OCTOBER 2014
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other exported cases are known: one in Nigeria
and one in Senegal. A man who travelled fo Lagos
from Liberia sparked a further 19 cases in Nigeria,
but that outbreak was curtailed by the swift actions
of the authorities in tracing and monitoring thase
who had contact with the infected man. Similar
public-health measures stopped further cases in
Senegal after an infected man travelled from
Guinea to Dakar.

Within the epicentre, authorities have made
some progress in slowing transmission — but the
disease Is resurgent in places where it had seemed
under control, such as in Conakry, Guinea's capital.

Meanwhille, the estimated cost of fighting the
disease is spiralling upward. UN secretary-general
Ban Ki-moon warned on 9 October that "at least a
20-fold surge in assistance” was needed to
confront the outbreak. But “things will get worse
before they get better”, he warned. Just how much
worse will depend on the international community
— which has been widely criticized for its belated
response, and its slow transiation of pledges into
concrete action.

2014
Guines, Liberia, Nigeri
Senegal and Sierra Leone
8,397 cases
4,032 deaths

MAP: WHO: CASE PLOTS: EUROPEAN CENTRE FOR DISEASE PREVENT.ON AND
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TRANSMISSION: EBOLA: WHO EBOLA RESPONSE TEAM M. ENGL 4
HTTP://001 CRGAVW (2014). GTHERS: GONATURE COMWAGTUSR

FUIGHY MAP: GONATURECOM/WEVERJ; FINANGIAL AJD: WHO AND EBOUACRISISRESPONSE ORG

TRANSMITTING DISEASE

Ebola Is spread by contact with an infected person's bodily fluids, but is less
contagious than many commen diseases, such 2s mumps and measles. In
the current outbreak, each person with Ebola will infect 1-2 other people.

Ebola SARS HIV

Measfes

(| i i i i t
::tliﬁtliﬁ

12-17 people

Mumps Smallpox Pertussis (whooping cough)

poamom

1-2 paople 2-5 people 2-5 people

i

4-7 people

Mt

5-7 people

iartARARA
i

12-18 people

GLOBAL REACH

Modelling of historical air-passenger volumes and flight networks can paint to
Iinternational destinations where a traveller with Ebola might end up.

ety g
/=
CLOSE CONTACTS =
Monitoring pecple who have had direct contact with someone with Ebola \
symptoms for 21 days — the incubation pericd — can help to prevent further
transmission of the virus. But the contacts are difficult to trace in regions with 2
high density of cases, especially when resources are limited.
* Contact shows no symptoms
Number of passengers
per week
> Contact gets symptoms, but does
Ebola * not generate more contacts, so spread stops 26,000
patient 3,000-6,000
Se fea |4 Gt | | (et i 1500300
O 300-1,500

? Missed contacts may spread Ebola

$968 wition

If cutbreaks are allowed to grow, they become more difficult and costly to control. In April,
the World Heaith Organization estimated that it would cost US$4.8 million to contain the
Ebola outbreak, but by September that figure had ballooned to almost $1 billion. Experts say
that the total cost of ending this outbreak is likely to be higher still.
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Political Geography: Florida

Eglin Air
Force Base

© Pensacola

Florida’s primary is the fourth contest

of the GOP nomination race and, with 50
delegates up for grabs and a diverse electorate,
arguably the most important so far.

By Ted Mellnik, Bill Webster and Karen Yourish

Campaign events since June

L
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Gingrich °
32 events in 14 days ’ 9
Orlando
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® Tallahassee - ®
°
Romney @
29 events in 18 days (6T
Tampa
° [ ]
L ]
Miami
Paul °
1eventin1day
® e °
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Santorum °
17 events in 10 days
®e

Through Jan. 29

1 6

@
]
Tallahassee Jacksonville,
' Panama City @

;’;;Ilfl (’i o Gainesville
CONSERVATIVE CENTRAL AND NORTH o Ocala
Newt Gingrich spent his final days in Florida
courting evangelical and tea party voters, many of
whom live in the northern Panhandle, which borders
his home state of Georgia and tends to be more
socially conservative. Earlier, he made a bold play for rLomoAI's
votes along the “Space Coast,” home to Cape Canaveral, TURNPIKE

which lost thousands of jobs with the shutdown of the space
shuttle program, by vowing to have a colony on the moon by the
end of his second term as president.

@ *Lakeland

o
Tampa

MCCAIN TERRAIN

Polls showed Mitt Romney ahead in every

region, with the race closest in the conservative
north. In 2008, Hispanic Republicans, mostly
clustered in the southeastern part of the state, voted
overwhelmingly for John McCain, helping to sink
Romney. This time, Romney has strong support
among the influential Cuban American establishment,
which could help him win Miami-Dade County,
Florida's most populous, where nearly three-quarters

i St. Petersburg

of Republican voters are Hispanic. Fort -
NOWHERE MAN
Rep. Ron Paul (Tex.) skipped Florida to focus on Naples'®

Maine and other states holding caucuses, where he
can get more bang for his campaign buck than he
can in the Sunshine State.

Florida polling

, 43% Romney
40% /—/
<o ‘/ """"" 29% Gingrich
20
D G . 11% Paul

11% Santorum

T T T
Oct. 3 Nov. 7 Dec.5 Jan. 2 Jan. 29

Sources for polls: Quinnipiac University polls of likely primary voters and registered Republicans from December and earlier

NOT SO SUNNY

A large state with 10 very
expensive media markets,
Florida was always an uphill
battle for Rick Santorum. On
Monday, with polls putting him in
third place or worse, the former
senator from Pennsylvania
decided to cut his losses and
refocus his energy on
upcoming caucus states.
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lationa .
brasia Hollywood
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Everglades
National Park
: 0 30
Florida Bay ST ——
&
2008 RESULTS
Romney McCain Huckabee
31% 36% 13%

Romney lost to John McCain
but had a fairly strong showing.

THE WASHINGTON POST
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Infographic in a nutshell

Image-driven / image first
Detailed

Labeling and annotation
Story though picture
Exploratory: reader-driven



Report

Al6 pOdel' % & K QUINTA-FTIRA, 7 DEOUTURRODE 7030 FOLHADESPALLD

PRESIDENTE 40  CAMARA O partido Vertde emi Minas & urn artido aue 1 ésts Tent

o cada [stado nominimo 8 eno pa em l!mh ¢ ul!l p‘“l (lul. ] ('Sta‘m _"ﬂn onho
ELEICOES2010 oo 70 depanio. £ 1090, 00 ko d ‘ certeza que 0 PV em Minas terd uma posicao favordvel [a Serral. Vamos
Aepibiica, cady Estado podus eleges ro micimo conwersar com eles, sempre com muita calma, para mostrar ao PV que a pro-

2 @ 0o miono 37 deputadas, O total de v P!
Sovamiciet ern d 205 cartrs ot Skl SIY posta do PSDB ¢ a melhor para o Brasil astosmoAxastasa irsoes gmermadoe reviio de Miss

Dilmatem  mgme= w3 o
mais votos T
no interior, e

Lula, no litoral

Em relacaoa 2006, ex-ministra supera
o presidente em 63% dos municipios

José Serra teve votacho
inferior & de Alckmin
em 85% das cidades
quando este perdeu a
eleicdo para Lula

A MACRADO
3 A0 et 0

Dilmsa Roussed! (PT) teve
neste apo um peroentual de
VOOs Bsais baixo goe o de Ly
1a (PT) em 2006, mas a ex-mi
% SUPerou & wt:c.’;i» do

om oeeca de 6%
dos municipios brasileiros.

A votacho da e[x-mlmsf:
no peimeiro funo fol mais
luida ¢ mals interiortzada
que a de Lula, O presidense,
No Ano eoa gue fol recleino, te
ve mals apolo em pratica:
memte todo o litoead

Algumas capitais nordests
TS MOSITAm COMO 0 VORo em
Lula foi mais concentrado,
Em Fortaleza (CE), ele teve
68% dos votos, e Dilma, $14%.
Em Natal (RN), o placar fol de
A7T9% a 3%, em Salvados
(RA), 65% a 54%, ¢ em Jolo
Pessoa (PR), 575 a42%,

Dilma avangou em peatl:
camende 10do o Centro-Oes-
te. Com ela, 0 PT tambien re-
conquiston espago no Sul do
pais ¢ venceu e uos Extado
da regido (Rio Geande do
Sul), algo que nio acontece
1 QUATIO Anos alrks,

desempenbo do PSDB

nos municipios também tem
diferengas significativas, em-
bota 06 resultados por Esza
dos ndo seja tho diferente.

Emt 2006, Geraldo Alckmin
(PSDB) havia sido melhor
que Lula em dez Estados,
Neste ano, José Setza (PSDB)
superou Dilma em oo - ne
nhum em que o partido
RO tvesse vantagom.

Quando conssderados os
municipios, porém, vé-se
que Serra teve Yotagho infie-
rioe & de Alckenin em cerca de
B9 das cidades,

Em 2006, Alckmin chegou
2 41,69 dos votos, patamas
aciosa do Serra, que Mcou
com 32.6%,

Serra peste ano, por outro
lado, melboeou sigrificativa-
mente SUa VOtacho e rela
40 & 2002, quando fil derro
tadko por Lula (0 petista teve
L6A4% dos votos).

Naguele ano, o becano fi
ooy coes 23.M% ok vouos, O
crescimento de Serra em

OOy
que eram entho governados
por paatidos da base aliac
do ex-presidente Fernando
Hearique Caedoso (PSDE).
Rio Grande do Norte, Pa-
raiba, Pernambeco ¢ Pial
estavam nas mdos do PMDE
(A épocaaliado do PSDE). Ba
hia, Tocantins, Masanhio ¢
Amazonas

tinham gowerna-
dores do PFL (hoje, DEM),
peeticio do vice de FHC,

Comparado com
eleigdes anteriores

DILMA (2010) x LULA (2006)

[ Dlesa 1ok methon o Seve mais de S0% S5 voles

I Dima foh melhoe € seve entre SO% ¢ B0 des vonos

1 O foi melber © Seve Peaca de S0% des vonos
Lok fok melbor oo 2006

Desempenha do PT no pa's

i i
2006
Luda Odra

010

SERRA (2010) x ALCKMIN (2006)

B Serva foi melhor & teve muds de SO dos votok

I Sovra fol melbor  teve mwnss do S0% das veton
Sevra ol plox gue Nichevie eve 2006

SERRA (2010) x SERRA (2002)

I Foi mneihor em 2010 € teve mals ce 50% dos wates

I 1l et evm 2010 6 Yewe mencn de S0% dan votes
Teve desergpenho plor goe 2002




Report in a nutshell

Text driven

Story and info in the text
Beginning, middle, end

Figures referenced (a,b,c...)
Annotations and labels in figure



Look HERE'S ™Y AMEmeT To VISUALISE Twe BiG EXTINCTION

GUYS LET'S JusT  HAVE A (MAT  ABOULT
BVENTS. Yel | MADE (T MYSELF.

MASS EXTINCTIONS.

AND 'M A FROG . THERE ARE NUMBERS HERE THAT ARENT

FRgm Tue PREVIoUS GQRAPW.
Porn'T  FREAK OUT, | VSED A DIFFERENT
SOVRCE ¢

THERE'S GONNA RE

A LoT OF GRAPRS
ANP TEXT AND SHIT

$C  JUsT BE
PREPARED TO

FEEL LIKE -Twi, -2

ESSENTIALLY IT's TwE SAME THING THouGH.

LET's START WITh & HISTORY
LESSON .

] HERE C(omMES THE FIRST GRAPH.,

——
' A BIT HARD To
READ BUT i'm GONNA
TEY AND BREAK It
Powmn To You. 1%
ABOUT mage
EXTINCTIONS N
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l ) 400 200 o
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1T'¢ A DATA I'm YRy
comiC  INSIDE EXCITEP

A PATA Comic ! W ABOVT
HAHA HA ) PATA (omics

WE'RE TALKING
LONG TIME PEAICDS,

60D 000 000 - 0  YeARS Ao,

IMAGINE IF WELL, A LOTr OF SCIENTISTS  §AY THAT

WERE Now ENTERING
THE 6" MASS EXTINETION.

OF LIFE ON \

—— THIS PORTION P
THE BIG DEALC ARE THE SPIKES. IVE mape ekl

THEM REP So You CAN FIND THEM MORE EASILY .
THOSE ARE Th

€
Mass EXTIMETION BVEMTS.

THAT'S WHEN MORE
THAN OF ALL

THe GREEN Agga ¢ BACKGROUND
EXTINCTION. IT's THE RATE AT
Witk  SPECIES DIE OFF
NORMALLY , LIKE T%
Ne BIG DEAL,

T 1S FIN

g . -

SEE TRAT OMINOUS PANEL THERE 7 AND GUESS
EARTH JusT THAT'S WHERE WE ARE . WHATS
PIED OFF . CAVSING 1T

THAT'S BAD, . - THIS TimE ?

(Tuan Tue Fage

R]GHT 7”7 Te FiNp ouT)

)

Se THAT'S
HAPPENEDP

5 Times

HERE .

SPECIES OoN EARTH
Wave PIED OFF.




CO Footprint

[ just came back from

5500km in just 6h. That produced ! ton of CO2Z.
Boston to Paris.
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23 tong of CO2.

And a CO2 production of
35,000,000,000 tong
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| 1800 1900 2016

That leaves an average of
Stong per
human on earth.

[ am producing 17tons more than the average. |

Compared to my production...
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T So000 | temar
S3589 &8 |
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European Alliances before World War I (1836-1914)

In 1907 the most imyp

are divided mia two major nllmmw
for i

On the Balkan, Serbia, \mtm Greeon and the

Hritain signs a

in case of violation of is neulraln)

G X

Tor Bi % v
Fmy Alliance between G

the Three
Aunrm and Russia.,

However. i fow years later, increasing border disputes lead
to the cancelaton of that alliance.

'W"W'
| @ ©

Franee remains under

s 1894 Alliance
Sk
K
A
F

On June 28th, Archduke
Franz Ferdinand of
Austria s ge=assinated
in Serbia while visiting
Sarayevo. Austria accuses
Serbran officials of being
involyved in the incident,
aming to annex Serbin,
Russia wants Serbia to
remain independent. from
Austria. During July
1914, European powers
trey to find a diplomatic
solution, ealled the “July
Crisis™

However,

1914

Lo Amng o preempl a

Tiltimatum oa Serbia,

French attack.

diately after king Belgium, Britain deck war
om G rrman\ Eollowng it= contract with Belgium from 1837

lAug. 6th |
1 month after the nation of the Austrian prince, mest

l-knupmm powers are at war lmly leaves the 'I‘nph Allianee.




Data comic in a nutshell

Panel-driven

Text and pictures are complementary
One-panel, one—message

Combines report + infographic

Title Title

|
l
|
[

Infographic Panels on an infographic ~ Panels as frames (scenes)
in a video/slideshow.

|
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Data comic in a nutshell

Non-linear Guided Linear

< r g
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i [

Large Annotated Tiled Grouped Grid Parallel Network Branched Linear
panel




Messages

e Take-home message

e Information insights

e Literacy messages
a. Visualization literacy
b. Data literacy
c. Numeracy



Style

Everyone can draw!

Adobe lllustrator
https://vectr.com

Keynote

Google draw

Affinity (50% Student discount)



https://vectr.com

Visualization guidelines
https://wp.inf.ed.ac.uk/thehumanfactor/core-t
extbook-readings-for-each-week/500-2/



