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Information Visualization?



Definition fur »Information Visualization«

explore patterns and  utilize human
relationships in data  visual perception

»The use of computer-supported,
representations of ﬂdata to «

no inherent spatial dimension make connections and decisions

Card, S. et al. (1999). Readings in Information Visualization: Using Vision to Think. Morgan Kaufmann.



Warm-up



Warm-up

Aufgabe:
Finden Sie in 7 Minuten moglichst viele Wege, den
folgenden Datensatz zu visualisieren.



Warm-up
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»45 ways to communicate 2 quantities«
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Santiago Ortiz 2012, http://blog.visual.ly/45-ways-to-communicate-two-quantities


http://blog.visual.ly/45-ways-to-communicate-two-quantities

Warm-up: Was ware wenn...?
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Ubungsreflektion

- Es gibt viele Moglichkeiten, selbst sehr kleine Datensatze zu
visualisieren.

- Es gibt keine »beste» Art, einen Datensatz zu visualisieren
- Semantik und Kontext sind wichtig
- Die Grol3e des Datensatzes spielt eine Rolle

- Das Publikum, das die Daten liest und interpretiert, ist zu
berucksichtigen

- Esist wichtig, verschiedene Gestaltungsalternativen zu kennen (und
zu erkunden) und darauf aufbauend Entscheidungen zu treffen



Grundlagen der
Datenvisualisierung



Visualisierungspipeline
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Adaptiert von dos Santos, S. and Brodlie, K. Gaining understanding of multivariate and multidimensional
data through visualization. Computers & Graphics, 28(3):311-325. 2004.



Visualisierungspipeline
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data through visualization. Computers & Graphics, 28(3):311-325. 2004.



Datenattribute

Categorical/Nominal
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Visualization Analysis and Design. Tamara Munzner, with illustrations by
Eamonn Maguire. A K Peters Visualization Series, CRC Press, 2014.



Visuelle Variablen
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Adaptiert von Sémiologie graphique - Jacques Bertin (1967)



Effektivitats-Ranking
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Tour durch den
Visualisierungs-Zoo
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Lateral (x)

Davis, S.B. (2012): History on the Line: Time as Dimension
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Change in non-farm employment (in thousands)
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Drought’s Footprint

More than half of the country was under moderate to extreme drought in June, the largest area of the contiguous United States affected by such dryness
nearly 60 years. Nearly 1,300 counties across 29 states have been declared federal disaster areas. Areas under moderate to extreme drought in June of
each year are shown in orange below. Related Article »

. s - 5

N E A
at <

2010 2011 2012 .

t. .‘ - ’
i O T W € S [
2001 2002 2003 2004 + 2005 - 2006 2007 2008 ‘ 2009
‘g ot m o 2 J * i g ‘ ™ ‘ e T i -~ i -
e Bk o R SO "SR w ¥

L v

- - . *‘H X
1991 1992 1993 1994 1995 % 1996 1997 1998 . 1999

-+ » & (e o B e'. ( { ;
: v, L '4.'- > 4
1981 1982 1983 1984 ’ ) 1985 1986 1987 1988 1989 \
tl s - r * - a- (, & N : » bt "
> & % m \ ',.‘ft ' .
1970 1971 1972 1973 ' 1974 ' 1975 « N 1976 1977 1978 1979
- 7
X y & o » .
e (é v w w - W e '-v” i
vz " .h w . S
1960‘ 1961 b 1962w \ 1963 1964 1965 1966 1967 1968 1969 -

https://archive.nytimes.com/www.nytimes.com/interactive/2012/07/20/us/drought-footprint.html




1t

—~NOTnONDNS

SNOFIROVDO
T et O

000-5006006
0060600660
00°:-6600000
6666600006
06606606666
©00:060-000
+0+000660°0
*0+°-0000060

©000+:98+°-000-

0000000060

0600660000
+ 9000060000
00066600000
+ 0080666006

©0+:060+0600

90000000

©0++-000000

®:-00000000

00500060+ 0
000006+ +00

66+-0000060
©+:00°+++060
000+0°+0000
80666000000
0:00¢ 0060
00+-0000000
©+00000000
e@ec 9000
9006000 ¢
000000000

0006600666
Cecec0e060
0606+ +5+-00
006666060060
+000600°-0"
6000060660
0:-0:000°60
6000066000
6606606000
00006606000 ¢

066000666600
* 90600000006
06+0000000
©660000°+666
0560606606000
©666066060
©00606+0000
©cco0000c00
0666000600
©666066000°+0

866000066000
6000+660600
0066°+06660°
000660006+ 6
0060606600000
6060+0060000
0000006006
6660000+ 06600
*++0006°*06°+0
6+ 00000000

600+°5000°6
+96°+0-060600
* 900600600
6000000006
6+06606000
6606060000
#+-00000000
66006+0000
0506+0000 "
6+:00:066000

Ocoe 00606086
00000060000
060000000
06660060600
0000660000
00000000650

0000000000

0000600066
0600006800
©°++000°600

e0cc000e-0
00000806600
000600000
066000000 -
066600606
0066+-00000
®:+0:-06000
000000060
05060+ 06006
90000060

73 74 75 76 77 78 79 80 81 82 |73 74 75 76 77 78 79 80 81 82 |73 74 75 76 77 78 79 80 81 82 |73 74 75 76 77 78 79 80 81 82|73 74 75 76 77 78 79 80 81 82| 73 74 75 76 77 78 79 80 81 82

0:060+09560 0*06+-0°-000 00000666060
0+:900606¢++* 66000000600 00580006600
0500+ 00006 066060600 9*x00000C000
00©+*066060 ©+000006606 00006666606
6000600600 *00666060600 006660600060
0+ 06800060 0000600+ +*0 00000000000
©0+0060060606+* 0086 +006000 006606+ 0000
©0606*x06000 0660+ 066600 00600000666
0666600600 060660°+*0000 66666 * *x+06
00606606660 00:-00060+06 06660666000
6060060600 60EEEH6*CO0 0+:6%x60006
*000660000 066000*x000 660+ *x6006
0000066056 66666660*6 666600000
0660006660 0060600606 60000000
6600600666+ 000000000 666606000
660066660 066+ *x606006 000666606
6600060666 00600000+ 0 606660+ 0
66600600060 0006066066 00606666
660080xx*x06 6000006000 60+ 00066
0006+60060 666666+ + 00 006060660
6600000006 0060606*x600 0666000%x6086
©+00600066 06600+0660 606006600
©+:00:60006 66x6000066 60006000000
6000600060 0+ x0606000 066006600+ 0
*©*x0000066 006+°600*x60 0000000006
00606606060 6666666666 66000000606
0066660600 0000006660 66000666666
*+ 000060060 6600606000 000600066686
0800608600 000006000 **6606006606
0000600000 0060000006 66000606006

ft

~NmTnwor~0onS

HANOFIDOODO
ek e R e Rl N |

SNOINONORO
NNNNNNNNNM™

© - Cloudyto

°
b

— Fair

D

.
5

history range from O - Clear

image

® - Rainand > - Snow. The

Small multiples: 1984 Meteorological Almanac by The Meteorology Agency and Japan Meteorology Association

.
5

e —Light Rain



Canada

Oceania

i
Asia — (i l;)—Europe

./

Middle = Africa
East

Latin
America

e
.
P T st
2 -\..,’/"'H‘,__.._’_,
e

S e
\Q—:fj__:-%\}:.s__ TR

-
— = T S
= e

R E T, S =

s oz e AT
o S

O PN S SN

Simulated Dendrochronology of U.S. Immigration:
https://web.northeastern.edu/naturalizing-immigration-dataviz/



MPE.GRAY.VM.TMR 7
OWPER. BURMS. GOLDs 11y,
-ADDISON. Jomnsoy.

’/MILToN: BUNVAR
INE

DRY)
ZmouE Y BE)

-RAC]
SHAKESPEARE. Tasso
SPENSER, p,

i 846)
Emma Willard's Temple of Time (1



June July Aug Sept Oct Nov Dec Jan Feb Each shape shows

how one film did at
the box office.

t

Height
shows weekly box

office revenue

+— Width —
shows longevity

The area of the shape
(and its color)
corresponds to the film's
total domestic gross,
through Feb. 21
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the Order of the Phoenix
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Ebb and Flow of Box Office Receipts Over Past 20 Years
by The New York Times (2008)
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or received letters from two or

more people, arranged chronologically left-to-right.

crossed the globe. This visualisation brings together 123,850 letters connecting

20,424 people from the United Kingdom’s State Papers archive, dating from
the accession of Henry VIII to the death of Elizabeth I (1509-1603).

The Tudor government maintained a communication network that criss-
A project by Ruth Ahnert, Sebastian Ahnert (Research)

On this page we can see all people who ser
and Kim Albrecht (Visualization)
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LITERARY
ORGANISM

A visualization of Part One of
On the Road, by Jack Kerouac

BASIC STRUCTURE

Each

NOTATION

Each quotation can be
referenced in On the Road.

COLORS

@ Desn Moriarty (Protagonist) () Sketches of Regional Life

ap YT —— @ Faric,Drinking & Drugs
35 SRR~ S
paragraph

@

@ sat Paradise (Narrator)

WORD COUNT CHART

¥

parts, the smallest in this diagram being words. The diagram
is read clockwise, starting {rom the first chapter,

‘paragraph, or sentence.

|
PART

PARAGRAPHS

SENTENCES

|
WORDS

the "
in Part One, which is 151 words long,

10 words 20 words 30 words 40 words 50 words 60 words

) 4 -+ - L -

90 words 100 words. 110 words 120 words 130 words. 140 words

Mmmn\mm&mbﬂk)&u-_xﬁ;ﬂmﬂ- i the 0ld man was kind enough

through a long bar of brawling drinkers in white to give us the entire bed¥’l have to get up.anyway, he said
£0 to the middle of.the street, and look at, the post signs* mm.mmmm:r n
did this, crouched low, to the ground uchq Marx, telling stories about his railroading me of
feet carrying him. with swiftness out of the bar, like ‘my. ’I stayed up and listened.to the. t
an apparition, with his balloon thumb stuck up in the night, listening;-was"Washing His teeth and d and say-
and came to a whirling stop in of the.road, looking inlgs “Yes; that's right'. to everything he" wesslept;

above him for the were hard to see.in and in he morning Ernest came back, from : Divi-
the dark, and he spun a dozen times in¥the road, thumb upheld, sion run and took the bed a5 Dean and I got up. Now old Mr

in.a wild, anxious silence, a wild-haired person with a balloon-

Burke,dolled himself,up for a date with his middle-aged sweet-
ing_thumb held up like a great goose of the sky, spinning and
the dark, the i

hearlHe put on a green,_tweed suit, a cloth cap, also green

e other hand distractedly. inside his tweed, and stuck a flower in his lap
i low 2 swi whert 7). These romantic old brokendown Frisco brakemen.live sad
%/ but eager lives of their own,’ I tld J)un in the toil&ZIt was
Very kind of him to let us sleep here/ "
“Yass, yass,’ said n, not listeni ngv\wau 1o .get,
regu-car My job Dunkel’s,

o a{O

m "_ , TR S
pedei

g
wound” -
‘Someday Dean's going to g0.0n one of these trips and never
come bacl
75 She let me take a shower and shave, and thenI said good-bye
17 Jand took the bags downstairs and hailed a Frisco taxijitney,
which was an ordinary taxi that ran,a regular route and you,
could hail it from any.coner and ride to any, comer. pou want
for about, fifteen cents, cramped in with,other passengers 1]
on a,bus, but talking and telling, jokes like in a private, c
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Now You See Me 2 The Legend of Tarzan Independence Day: Central Intelligence
Resurgence
Terminator Genisys Straight Outta Ant-Man Mission: Impossible -
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2016 xH B film flowers

\ W 4
Now You See Me 2 The Legend of Tarzan Independence Day: Central Intelligence Finding Dory top _sumrper blockbusters
Resurgence reimagined as flowers

(shirley wu)

PG-13
Terminator Genisys Straight Outta Ant-Man Mission: Impossible - Minions

Compton Rogue Nation
Drama Comedy Adventure Action Other
Teenage Mutant Ninja 922 Jump Street Dawn of the Planet of Transformers: Age of Guardians of the lkimdbvotes 414k 1,240k 1653k

Turtles the Apes Extinction Galaxy

2013 % @ 37/10 5.0/10 6.3/10 77/10 9.0/10
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‘World War Z Monsters University Gravity Man of Steel Despicable Me 2

@

2012 @ @ o 3

e Age Continent . R T Film Flowers - Shirley Wu
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What visual similarities can a computer vision algorithm find to connect a s
with a drawing?

https://truth-and-beauty.net/projects/multiplicity

https //artsexpenments withgoogle.com/xdegrees/8gHu5Z5RF4BsNg/BgHD_Fxb-V_K3A
https://christian-parsons.com/mapamundi-wdvp/

ttps://uclab.fh-potsdam.de/ff https: //V|sua||5|erunfz smb museum/ ;

The Metropolitan Museum of Art
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S 991, Saxony has lost East-West Exodus
more fesidents than any}

eastern German s\ale.\ - -
d72,000 le h. L
e coopenie The Millions Who Left

JFrror Rate

Model Tuning and
Since Germany's reunification, millions of people have left th . , ‘Complexity
East, triggering a demographic crisis. Data now shows exact the BlaS‘v rl ance TradeOﬁ

what happened - and why there's cause for hope.

Training Set

s ey

00000@00

a8 w0
You can also explore the 150-researcher network yourself. Select
aname to find that researcher’s connectedness scores and top
collaborators.

Enter exploration mode

...or scroll down for more information.

TIXXCE e -
https://www.zeit.de/politik/deutschland/2019-05/east-west-exodus-migration-east-germany-demography ;¥
https://connections.spectrumnews.org; http://www.r2d3.us/visual-intro-to-machine-learning-part-2;, ¢%s ;
d ; https://www.zeit.de/featu re/mauerfall-das-geteiIte-land:‘,’

httos://www.the,quardian.com/us-news/ng-interactive/201 5/oct/19/homan-square-chicago-police-detainees; https://alhadaga.com/pompeii/



https://www.zeit.de/politik/deutschland/2019-05/east-west-exodus-migration-east-germany-demography
https://connections.spectrumnews.org
http://www.r2d3.us/visual-intro-to-machine-learning-part-2
https://www.zeit.de/feature/mauerfall-das-geteilte-land
https://www.theguardian.com/us-news/ng-interactive/2015/oct/19/homan-square-chicago-police-detainees
https://alhadaqa.com/pompeii/

Narrative visualization: Telling stories with data

Seven = E = <‘ C ad Martini glass structure
Genres = . = | =
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Magazine Style Annotated Chart Partitioned Poster ...M
LAl 'WV‘-* Interactive slideshow
¥ ___ APL| L
R
g y— — e S |
—— s — e Drill down story
Flowy Chart Comic Strip Slide Show Film/video/Animation )

Segel, E., & Heer, J. (2010). Narrative visualization: Telling stories with data. IEEE transactions on visualization and computer graphics, 16(6), 1139-1148.



I WANT A BETTER 3
CATASTROPHE

A flowchart for navigating
our climate predicament

Global warming is projected to rocket past the 1.5°C
limit, throwing lifelong activist Andrew Boyd into a
crisis of hope, and off on a quest to learn how to live
with the “impossible news” of climate breakdown.
With gallows humor and a broken heart, Andrew
steers us through our climate angst as he walks his
own. This flowchart is an invitation to join him on
his narrative path and explore our predicament on
your own.

Want to re-explore from the beginning?

Reset progress and start ove

’ Is climate change for real? ~

I try not to
think about it
Is
climate change yes
for real?
(-
nope!
You may be
in denial.

I Want a Better Catastrophe - Jona Pomerance, Marian D6rk, Andrew Boyd

we're in an
emergency
and we need to
start acting like it!

I try not to
think about it

not yet, but...
Are we fucked?
what do you
what do you mean “yet”?
mean “we”?



https://flowchart.bettercatastrophe.com/

EXPLORE

You can also explore the 150-researcher network yourself. Select
aname to find that researcher’s connectedness scores and top
collaborators.

Enter exploration mode

...or scroll down for more information.

https://connections.spectrumnews.org
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Das Familienbildnis der
Hohenlohe

Die Beschreibung und Interpretation des
Olgemaldes bietet mehrere Zuginge an: Auf den
ersten Blick zeigt es drei elegante junge Damen
und zwel Herren in einer Landschaft. Jeder der
abgebildeten Figuren ist ein Attribut zugeordnet,
z. B. ¢in Vogel oder ein Spiegel. Diese Attribute

verweisen auf die funf menschlichen Sinne -
Schmecken, Riechen, Sehen, Horen und Tasten
¢ines der vielfaltigsten und reizvolisten Themen
der europaischen Malerei. Zugleich ist das 3
auch ein Familienportrat von funf Geschwistern

einer Familie aus dem Nordosten Baden-

Wurttembergs, dem ehemaligen Furstentum des
Hauses Hohenlohe. Dardber hinaus stellt es die

Mode aus der Zeit des 30-jihrigen Krieges in

Deutschia

An example of a possible essay.
2023 "

“blue’
Giacomo Nanni

isPublic: true

lang: en

description: "Lorem ipsum dolor sit amet, consectetur adipiscing. Sed vel augue viverra, suscipit nisi

W sagittis, molestie neque.”

cover: "https://uclab.fh-potsdam.de/refa-catalog/files/large/c70c26ab79548a46066efc31bf517afc08127c66. jpg"

Lorem ipsum dolor sit amet, consectetur [adipiscing](item/9799). Sed vel augue viverra, suscipit nisi
sagittis, molestie neque. Fusce tincidunt quam non metus luctus ultrices. Etiam ullamcorper, sapien non
lacinia scelerisque, diam diam ultrices nisi, accumsan ornare massa velit a eros. Suspendisse condimentum
lectus leo, vel convallis velit ornare id. [Fuscel(item/7740) at ipsum non turpis fermentum fermentum.
Curabitur convallis erat id ante maximus porttitor. Sed gravida interdum efficitur. Praesent tincidunt quam
elit.

Nullam pharetra facilisis [porttitor](item/19640). Orci varius natoque penatibus et magnis dis parturient
montes, nascetur ridiculus mus. Vestibulum ante ipsum primis in faucibus orci luctus et ultrices posuere
cubilia curae; Cras nibh nisl, facilisis non dignissim vel, mattis feugiat sem. Sed dictum erat sem, id
tincidunt mi convallis sed. Praesent tristique tempus tortor a venenatis. Fusce mollis porttitor mauris,
quis venenatis justo. Duis eros ante, condimentum et volutpat sed, tempor nec ante. Pellentesque a suscipit
[risus](item/28246). Proin posuere tincidunt suscipit. Vivamus a ipsum eget nulla blandit congue.

In aliquet est eget vehicula eleifend. Maecenas a molestie eros. Vestibulum iaculis ipsum ligula, non
pharetra elit tristique ac. Duis sed urna ac ex mollis iaculis ac et tellus. Maecenas lobortis turpis vitae
erat pharetra, varius volutpat ipsum euismod. In quis consectetur leo. Vestibulum varius convallis
vestibulum. Sed [venenatis](media/48643) erat a sodales bibendum. Mauris luctus ante metus, aliquet faucibus
urna aliguam et. Nullam vitae sapien mollis, pulvinar nibh et, rhoncus dui. Vivamus augue ligula,
condimentun nec pellentesque vitae, tristique ac massa. Sed et arcu tempus odio mollis porta et gravida
elit. Maecenas id aliquam elit. Vestibulum vehicula velit volutpat libero mattis, vel dapibus nisi posuere.
Vestibulum id scelerisque risus, sit amet rhoncus sem. [Maecenas](item/75) vitae tellus scelerisque augue
eleifend ultricies quis vel lectus.

Vestibulum at sodales arcu. Integer nec porttitor nisi, quis porta dui. Nullam dictum enim id augue suscipit
dignissim. Morbi sodales scelerisque erat, eu posuere turpis interdum et. Nam accumsan dolor eget nulla
congue pretium. Donec eu ipsum feugiat, faucibus lacus nec, ultrices metus. Vestibulum molestie augue sit
amet posuere facilisis. [Orcil(item/59) varius natoque penatibus et magnis dis parturient [montes](item/87),
nascetur ridiculus mus. Vivamus vel tellus id massa pharetra vulputate pulvinar et diam. Sed convallis
hendrerit tortor in mollis. Quisque at eros blandit turpis elementum porta eu sit amet risus. Ut sit amet
leo ac arcu vulputate vehicula. Integer ante leo, porttitor eu tellus vitae, tincidunt vulputate eros.
Quisque nec diam orci. Phasellus sodales sem id libero scelerisque gravida.

ReFa Reader - Giacomo Nanni, Sabine de Gunther, Linda Freyberg, llias Kyriazis, Marian Dork
ttps://refareade potsdam
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Kiinstlerische Datenvisualisierung

Artistic Data Visualization:

Beyond Visual Analytics Abstract. Information visualization is traditionally viewed as a tool for data

exploration and hypothesis formation. Because of its roots in scientific

Fernanda B. Viégas and Martin Wattenberg reasoning, visualization has traditionally been viewed as an analytical tool for
Visual Communication Lab, IBM Research, 1 Rogers St, sensemaking. In recent years, however, both the mainstreaming of computer
Cambridge, MA 02142, USA graphics and the democratization of data sources on the Internet have had

iegasf, e ibm. 5 : : s 5 5 . b
{viegasf, mwatten} @us.ibm.com important repercussions in the field of information visualization. With the

ability to create visual representations of data on home computers, artists and
designers have taken matters into their own hands and expanded the conceptual
horizon of infovis as artistic practice. This paper presents a brief survey of
projects in the field of artistic information visualization and a preliminary
examination of how artists appropriate and repurpose “scientific” techniques to
create pieces that actively guide analytical reasoning and encourage a

109 Homes for Sale, 117 Homes for Sale, 124 Homes for Sale, contextualized reading of their subject matter.
Seattle/Tacoma Chicagoland The 5 Boroughs

iy

Keywords: Visualizatio

33 Last Clock

121 Homes for Sale,
LA/Orange County

South K;n.;inglun, L;rndun BBC 2, Golf Big Brother, Canne] 4 The 1960s The 1970s The 1980s The 1990s
Fig. 6. Last Clock, by Jussi Angeslevi & Ross Cooper. Fig. 3. Every Playboy Centerfold, The Decades (normalized), by Jason Salavon
Viégas, F. B., & Wattenberg, M. (2007). Artistic data visualization: Beyond visual analytics. In Online Communities and Social Computing: Second International
Conference, OCSC 2007, Held as Part of HCI International 2007, Beijing, China, July 22-27, 2007. Proceedings 2 (pp. 182-191). Springer Berlin Heidelberg.
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(Kritische) Datenpraktiken



Visualisierung als Superkraft

UNLIKE YOUR X-RAY VISION, GREAT! NOW

SUPERBOY, MY PENETRA-VISION / | CAN EASILY — T AMAPDEUS CHO COMBINES ENHANCED NUMERICAL

CAN SEE THROUGH THE VAULT .
DOOR'S LEAPLOCKI HERE 1S A ) Cg;‘;;::;gﬁ,/ PRECISION(Y), PREDICTION (B), AND COMPARISON ()

SKI
7

WE CHARACTERIZE A SET OF UNPERLYING MECHANISMS BEHIND FICTIONAL EPISTEMIC
SUPERPOWERS THAT EXTEND CHARACTERS’ VISION (LEFT) AND COGNITION (RIGHT).

ENHANCED VISION
See through occlusions, from ENHANCED ATTENTION ENHANCED NUMERACY ENHANCED RECALL
other viewpoints, in different EM dentify small, subtle, Count, measure, and/or aggregate Connect observations to prior

wavelengths, at different scales, or important details. things/phenomena. ones or to other information.
over extreme distances, etc.

|dentify differences/similarities between Compute probabilities or

Translate sound, affect, chemical e
things/phenomena/measurements. make predictions.

composition, and other non-visual
phenomena into visual ones.

VISUAL SYNESTHESIA @ ENHANCED GOMPARISON ENHANCED PREDICTION

EXTERNAL STIMULI

Sv ) STANDARD HUMAN VISION Sc STANDARD HUMAN COGNITION

Willett, W., Aseniero, B. A, Carpendale, S., Dragicevic, P., Jansen, Y., Oehlberg, L., & Isenberg, P. (2021). Perception! immersion! empowerment! superpowers as
inspiration for visualization. IEEE transactions on visualization and computer graphics, 28(1), 22-32.




Visualisierung als Superkraft

REALITYSKETCH @ VISUALIZES
LIVE LENGTH ANDP ANGLE MEASURES...

..WHILE LAPLACIAN VISION(F) OVERLAYS
PREDICTED BALLISTIC TRAJECTORIES.

I HAVE TO
COMPFPARE ALL
OF THESE
PEOPLE?

ED REALITY WEHRLI VISION ©
LETS ME REORGANIZE THEM TO COMFARE THEIR
HEIGHTS, CLOTHES, ANDP OTHER ATTRIBUTES VIRTUALLY!

Willett, W., Aseniero, B. A, Carpendale, S., Dragicevic, P., Jansen, Y., Oehlberg, L., & Isenberg, P. (2021). Perception! immersion! empowerment! superpowers as
inspiration for visualization. IEEE transactions on visualization and computer graphics, 28(1), 22-32.



Visualisierung genutzt von Superschurken

\

\Willett, W., Aseniero, B. A., Carpendéle, S., Dragicevic, P., Jansen, Y., Oehlberg, L., & Isenberg, P. (2021). Perception! immersion! empowerment! superpowers as
l inspiration for visualization. IEEE transactions on visualization and computer graphics, 28(1), 22-32.
L



Konnen Daten objektiv sein?

»Visualizations are interpretative translations, but they
pass themselves off as images of data.«

»Data are capta, taken not given, constructed as an
interpretation of the phenomenal world, not inherent in it.«

- Johanna Drucker

Drucker, J. (2015). Graphical approaches to the digital humanities. A New Companion to digital humanities, 238-250.
Drucker, J. (2011). Humanities approaches to graphical display. Digital Humanities Quarterly, 5(1), 1-21.



Die Uberzeugungsmacht von Datenvisualisierungen

The Persuasive Power of Data Visualization

Anshul Vikram Pandey, Anjali Manivannan,
Oded Nov, Margaret Satterthwaite, and Enrico Bertini, Member, IEEE

Abstract—Data visualization has been used extensively to inform users. However, little research has been done to examine the
effects of data visualization in influencing users or in making a message more persuasive. In this study, we present experimental
research to fill this gap and present an evidence-based analysis of persuasive visualization. We built on persuasion research from
psychology and user interfaces literature in order to explore the persuasive effects of visualization. In this experimental study we
define the circumstances under which data visualization can make a message more persuasive, propose hypotheses, and perform
quantitative and qualitative analyses on studies conducted to test these hypotheses. We compare visual treatments with data pre-
sented through barcharts and linecharts on the one hand, treatments with data presented through tables on the other, and then
evaluate their persuasiveness. The findings represent a first step in exploring the effectiveness of persuasive visualization.

Index Terms—Persuasive visualization, elaboration likelihood model, evaluation

<>

Pandey, A. V., Manivannan, A., Nov, O., Satterthwaite, M., & Bertini, E. (2014). The persuasive power of data
visualization. IEEE transactions on visualization and computer graphics, 20(12), 2211-2220.



Daten sind personlich

ABSTRACT

Many of the guidelines that inform how designers create data

visualizations originate in studies that unintentionally ex-

clude populations that are most likely to be among the “data

poor”. In this paper, we explore which factors may drive at-

tention and trust in rural populations with diverse economic

and educational backgrounds - a segment that is largely un- || b

derrepresented in the data visualization literature. In 42 semi-

structured interviews in rural Pennsylvania (USA), we find

that a complex set of factors intermix to inform attitudes

and perceptions about data visualization - including educa- 7 S
tional background, political affiliation, and personal experi- : T
ence. The data and materials for this research can be found #=- Q.,ém B [ el b Sy

at https://osf.io/uxwts/ e gjﬂ%‘ﬂm‘;

a

Figure 4: The graphs shown to participants. Each graph was pr d i dent sheet of paper

Peck, E. M., Ayuso, S. E., & El-Etr, O. (2019, May). Data is personal: Attitudes and perceptions of data visualization in
rural pennsylvania. In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems (pp. 1-12).




Unprazise, unvollstandige, unstrukturierte und fehlerhafte Daten

Title
Author
Creation date
Material



Perspektive und Situiertheit
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Kulturelle Unterschiede der visuellen Wahrnehmung

Semi-urban . Village
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reported percept reported percept reported percept

Fig. 1. The Coffer illusion (6), above, and cut-outs and Fig. 2. Proportion of participants responding in one of the four patterns on the Coffer illusion across three
schematics of the two percepts in the Coffer illusion, samples (UK/US, semi-urban town, rural villages, respectively) in Experiment 1. Response types from left to
rectangular (left) and circular (right), below.

Kroupin, I., Davis, H. E., Lopes, A.]. P., Konkle, T., & Muthukrishna, M. (2025, February 13). Visual

illusions reveal wide range of cross-cultural differences in visual perception.
https://doi.org/10.31234/0sf.io/gxzcp_v2




Zuganglichkeit und Barrierefreiheit

»Color blindness (color vision deficiency, or CVD) affects
approximately 1in 12 men (8%) and 1 in 200 women (0.5%).«

https://www.colourblindawareness.org



Zuganglichkeit und Barrierefreiheit

»According to recent research in 2017, around
36 million people were estimated to be blind (~0.4% of the global
population), while approximately 217 million people had moderate
to severe visual impairment (~3%). The numbers are growing with
the growth and aging of the world’s population. The increasing
barriers to access visualizations can widen the information gap for
the blind and visually impaired.«

This is what blindness
can look like.

Kim, N. W., Joyner, S. C., Riegelhuth, A., & Kim, Y. (2021, June). Accessible visualization: Design space,
opportunities, and challenges. In Computer graphics forum (Vol. 40, No. 3, pp. 173-188).



Visuelle Verzierungen und »Chartjunk«

MONSTROUS COSTS
Total House and Senate campaign expenditures, in millions

Bateman, S., Mandryk, R. L., Gutwin, C., Genest, A., McDine, D., & Brooks, C. (2010, April). Useful junk? The effects of visual embellishment on
comprehension and memorability of charts. In Proceedings of the SIGCHI conference on human factors in computing systems (pp. 2573-2582).



Licken zwischen den Zahlen

we making inherently
le by making the world
more measurable, familiar, and
predictable?« - Romi Morrison

Morrison, Romi Ron "Gaps Between the Digits: On the Fleshy Unknowns of The HUMAN”, Information
Visualization, Information Design Journal (25:1). Fall 2019




Co-design

Dork, M., Muller, B., Stange, J.-E., Herseni, J., and Dittrich, K. (2020). Co-designing visualizations for information seeking and
knowledge management. Open Information Science, 4:217-235. https://dx.doi.org/10.1515/0pis-2020-0102



https://dx.doi.org/10.1515/opis-2020-0102

Datenfeminismus

-

Data Feminism infographics by Catherine D’'Ignazio, Lauren Klein and Marcia Diaz. 2020.
https://data-feminism.mitpress.mit.edu/
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CSV (Comma-Separated Values)

A B c D E
1 source target Beziehung Beziehungs-Propert Richtung (ungerichtet, unidirektic

2 Goltz, Friedrich Leopold v Physiologe v Beruf v ungerichtet v

3 Goltz, Friedrich Leopold ~ Anatomisches Institut Universitat | ~ Affiliation ~ wiss. Assistent ungerichtet v

4 Goltz, Friedrich Leopold ~ Physiologisches Institut Universitd ~ Affiliation ~ Professor ungerichtet 6

5 Goltz, Friedrich Leopold v Physiologisches Institut Universitd ~ Affiliation v Professor ungerichtet v

6 Goltz, Friedrich Leopold ~ Naturforscherversammlung ~ Konferenzbesuch v ungerichtet v

7 Goltz, Friedrich Leopold v Medizin ~ Sachbegriff v ungerichtet v

8  Goltz, Friedrich Leopold v Physiologie v Sachbegriff 4 ungerichtet v

9  Goltz, Friedrich Leopold ~ Zentralnervensystem ~ Sachbegriff v ungerichtet v

10 Goltz, Friedrich Leopold ~ Lokalisation seelischer Funktioner ~ Sachbegriff v ungerichtet v

11 Goltz, Friedrich Leopold ~ Schrader, M.E. v beruflich ~ "Schiler" bidirektional v

12 Goltz, Friedrich Leopold ~ Ewald, Ernst Julius Richard ~ beruflich ~ "Schiler" bidirektional v

13 Goltz, Friedrich Leopold v Gaule, Justus v beruflich ~ "Schiler" bidirektional v

14 Goltz, Friedrich Leopold ~ Bethe, Albrecht ~ beruflich ~ "Schiler" bidirektional b

15 Goltz, Friedrich Leopold ~ Mehring, Joseph von ~ beruflich ~ "Schiler" bidirektional v

16 Goltz, Friedrich Leopold v Loeb, Jacques v beruflich v "Schiuler" bidirektional v

v Gmu’HFthL“mom N F?ugm“LAdmf id, name, label, p.PerGender, p.PerDateApprox, p.PerDateStrict,p.EntityVaris
] e Tredon eopad 7 Dickel, Aol (DE-588) 115568808, "Fritsch, Gustav", [PerName],1,1838-1927,"","Fritsch
19 Goltz, Friedrich Leopold v Bethe, Albrecht Y Z Y V=0 Y U Y
20 Anatomisches Institut Universit: ~ Konigsberg (DE-588)116917423,"Hitzig, Eduard", [PerName],1,1838-1907,06.02.1838-20.
21 Physiologisches Institut Univers ~ Halle (DE-588)117185930, "Munk, Hermann", [PerName],1,1839-1912,03.02.1839-01.
22 Physiologisches Institut Univers ~ StraRburg (DE-588)118800000, "Fick, Adolf", [PerNamel,1,1829-1901,03.09.1829-21.08.
S Naturforsoerversaminung | Hanfiover (DE-588) 118896202, "Zuntz, Nathan", [PerName],1,1847-1920,07.10.1847-22.

24 Wittich, Wilhelm Heinrich von  ~ Physiologe
25 Wittich, Wilhelm Heinrich von  ~ Albertus-Universitat zu Koénigs|

(DE-588)119133628,"Loeb, Jacques", [PerName],1,1859-1924,07.04.1859-11.

26 | Wittich, Wilhelm Heinrich von  ~ Naturforscherversammlung




JSON (JavaScript Object Notation)

"nodes": [
{"id": "Myriel", "group": 1},
{"id": "Napoleon", '"group": 1},
{"id": "Mlle.Baptistine", "group": 1},
{"id": "Mme.Magloire", '"group": 1},
{"id": "CountessdeLo", '"group": 1},
{"id": "Geborand", 'group": 1},

"Champtercier", "group": 1},

{"id": "Crava tte", "group": 1}

1,

"links": [
{"source": "Napoleon", "target": "Myriel", "value": 1},
{"source": "Mlle.Baptistine", "target": "Myriel", "value": 8},
{"source": "Mme.Magloire", "target": "Myriel", "value": 10},
{"source": "Mme.Magloire", "target": "Mlle.Baptistine", "value": 6},
{"source": "CountessdeLo", "target": "Myriel", "value": 1},
{"source": "Geborand", "target": "Myriel", "value": 1},
{"source": "Champtercier", "target": "Myriel", "value": 1},
{"source": "Cravatte", "target": "Myriel", "value": 1},
{"source": "Count", "target": "Myriel", "value": 2},
{"source": "OldMan", "target": "Myriel", "value": 1},
{"source": "Valjean", "target": "Labarre", "value": 1}
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https://rawgraphs.io/

DataWrapper

Datawrapper

Daten hochladen v Priifen & Beschreiben v

Diagr-typ ~ Anpassen  Beschreiben  Design

+ Neues Diagramm @ NeueKarte B Neue Tabelle ) River

3 visualisieren

[ Hier Titel einfiigen |
- - - -
- - = - Apple sales by product in shipped units, 2000 to 2017.
Balken Balken
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What kind of map do you want to create"

Archivierte Dia&l - Choose the map type that fits your data:

—

Choropleth map

Color regions to show data like
unemployment rates or election
results on a map. Upload your own
map or use any of our more than 3000
maps. The resulting map is responsive
& interactive.

Learn more about choropleth maps

:".° ° ,..ﬁ.

a®’ 49 "

Symbol map

Create symbols sized and colored
according to your data. Works great
for specific locations (like cities).
Upload your own map or use any of
our more than 3000 maps. The
resulting map is responsive &
interactive.

Learn more about symbol maps

# Einloggen / Anmelden @ Language

Veroffentlichen & Einbetten

Chart type

Bar Chart

iPod

-
-
Bullet Bars

Column Chart

waden

Area Chart

CG

O¢
Multiple
Donuts

Locator map

‘Add markers to a map to show where
something is located or happened,
e.g. events within a city. Perfect for
showing readers the places you
mention in an article. The resulting
map is responsive and static.

Learn more about locator maps

Refine Annotate Design
= -—
=
- =
Split Bars Stacked Bars Grouped Bars
. - —p
. - €,
. — >
Dot Plot Range Plot Arrow Plot
ul =l ot
Grouped Stacked
Column Chart Column Chart Lines
‘ C (U
Pie Chart Donut Chart Multiple Pies
‘e | A ]
Scatter Plot Election Donut Table

[ Insert Title here ]

GDP per capita in US-Dollars and life expectan

Lesotho Jl 2598
Central African Republic | 599
Swaziland I 6.095
Afghanistan 1925
Somalia | 624
Guinea-Bissau I 1,386
South Sudan 3047
Zambia B 4034
Mozambique I 1,176
Sierra Leone I 2,085
Chad | EAEL
Botswana 96
Guinea | 1225
Cote dvoire B 3497
Zimbabwe | 1801
Cameroon I 2,897
Angola B ss
| EPRP

https://app.datawrapper.de/
https://app.datawrapper.de/select/map


https://app.datawrapper.de/chart/gaHH5/upload
https://app.datawrapper.de/select/map

Flourish Studio
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Terrorist attacks (completed, failed and foiled) in
the EU and the UK (2010-2020)
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Gephi —

File Edit View Tools Window Plugins Help

& Overview
Preview Settngs
# Presets

Default

Shorten abels

Mini-Label font

Preview rato: 100 %

Export: SVG

MNaUn ©

]

Wini-Label color parent
Arrows v
Arrow added radius 65.0
Arrow sze 20.0
parent
v
Thickness 0.5
Color mixed
Labeis
Shorten labels
Shorten mt 10 =

Data Laboratory L Preview

) (E] [es preview = =) (&

5]

Shorten kmk 10
Font SansSerif 10 Plain
Label color parent
Directed ?
Curved v X
Thickness 0.01
Color source
Labeis
Shorten labels
Shorten kmt 10
Font SansSerif 10 Plain
Labei color parent
Mini-Labeis
Mini-Label radus 15.0
Shorten Mini-Labels
Mini-Label kmt 10

SamSed 3 Fsin

@ Refresh
[J Background Reset zoom

Worckspace 6 4 » @

https://gephi.org
https://lite.gephi.org



https://gephi.org
https://lite.gephi.org/

D3.js

)3 Data-Driven Documents
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https://d3js.org/

Observable

Top Topic Terms (~Professions) inside
the GND throughout History

Number of relations of top topic terms (mostly professions) to persons recorded in
the GND (Integrated Authority File) over history --> project #sonaridh
Bar chart race template by @mbostock

1 2 3 4

Schrif

"}
T T e

data = » Object {2015: Array(6), 2016: Array(6), 2017: Array(6)}

// help the parser out by putting {} in ()
data = ({
2015: [2,1,4,3,5,7Q .
2016:[5,3,3,2,4,6],
2017: I 3.2.4,4,5.31;
}H

Fruit Counts By Year

Theologe

4
Kaiser
3

Historiker
3

Politiker
2}

Heilige
2

https://observablehg.com


https://observablehq.com

Visualization Technique Catalog

ALL FAMILY v INPUT v FUNCTION v SHAPE v X @ o ferdio  hireus!

1 dataset. 100 visualizations. —
Hem g =

Discover data viz applied to real data in our latest project!

Alluvial Diagram Sankey Diagram Donut Chart Line Graph Radial Bar Chart

. A .
I < < The Data Visualisation Catalogue

| ]
H ]
l = About - Blog - Shop - Resources
A o
i H /._./ ¥ Espaiol I Francais  wa Pycckwi O Tirkge W8 i3
= . 1
g . . . .
.
Search by Function View by List

Polar Area Chart Pictorial Percentage Chart Bar Chart (Vertical) Exploded @ @ @ @ o @
Arc Diagram Area Graph BarChart  Box&WhiskerPlot  Brainsiorm Bubble Chart
' l 75%
oo
I L]
.
A s e o

Bubble Map Bullet Graph Calendar Candlestick Chart  Chord Diagram  Choropleth Map

9
5 e
Sunburst Diagram Flow Map Treemap Sorted St <

Gircle Packing  Connection Map Density Plot Donut Chart Dot Map Dot Matrix Chart

@60000

www.Datavizproject.com www.Datavizcatalogue.com

>



http://www.datavizproject.com
http://www.datavizcatalogue.com

Vis Tools

VISBROWSER

AVAILABILITY PROGRAMMING SKILLS PLATFORM FEATURES TYPE OF DATA
A~
36 @ Free 30 of Open source 25 % None 12 P Javascript 18 & Apple 21 3§ Windows 24 [ Web-publishing 34 [ Numeric
20 $ Paid 7 @ Python 2 £ Java 12 3 Linux 24 3 Web 27 B File exports 27 @ Geographic
11 <> Other 1 B Matlab 8 [ Library 1 [ Other 12 & Other 11 A Wizard 30 ‘D Temporal
4 R <> 9 | PDF Export C 4 18  [3 Other
v
=] o
& i want hue .
Color space : F
= = . [] !
. ‘ ’
o I =
] . 9
COLORBREWER IWANTHUE RSTUDIO CHARTBLOCKS

https://medialab.github.io/iwanthue/
Colors for data scientists. Generate and
refine palettes of optimally distinct

https://colorbrewer2.org/
Intended for use as a diagnostic tool for
evaluating the robustness of individual

colour schemes colors
Ok %= B © Sk %=
7
&
#
=
a wrzow
s Yy
ol

W

lr{.-lk

https://rstudio.com/

RStudio is an integrated development
environment for R, a programming
language for statistical computing and

Qe $h 6@ 2 m O
DYLCD O M
g ==
ol - A iya——
Sl
fe———1

https://www.chartblocks.com/en/
Build a chart in minutes in the easy to
use chart designer, choosing from
dozens of chart types and then..

®

Lt

ZEEBEDARB

6

VISUALIZATION

12 " Networks 27 © Maps

33 LW Basic charts
14 99 Text 18 |2 Advanced charts

%" Network 17 & Other 16 B Storytelling

GEPHI

https://gephi.org/

Gephi is an open-source network
analysis and visualization software
package written in Java on the NetBean

O ¥ 6 @ 0 B %"



https://vistools.net

c O I o rs & i Wan‘t h Ue Colors for data scientists. Generate an

Number of data

Nature of your data: i
©sequential " diverging () qualitative

d refine palettes of

optimally distinct colors.

Color space Palette

classes: 7 [l how to use | updates | downloads | credits All colors 5 colors | hard (Force vector)

< Reroll palette

Multi-hue;

b
bl

Only show:

) colorblind safe

7 print friendly
photocopy safe

Context:

“roads

7 cties

borders

Background:

©solid color.
terrain

color transpart

Pick a color scheme:

il i
il il

i 7-class BuGn
@ X X X
Hex

#edfsfb

Sortby diff oma_ lightnes: m

~ Improve for the colorblind (slow)
~ Dark background

Google Arts & Culture | Experiments | Art Palette <

#ccece
#9908c9
#66c2a4

e

VIZ PALETTE >ese  COLORS IN ACTION
pIDK cowvwlm: Douteranomaly - 27% | Protanomaly -066% | Protanopa-059% | Deuteranopia - 0.56% | Greyscale

Use Crvomajs
Use Colorgorical

Uso Colorrover

https://colorbrewer2.org
https://projects.susielu.com/viz-palette
COLOR REPORT https://medialab.github.io/iwanthue/

T

imer S https://artsexperiments.withgoogle.com/artpalette



https://colorbrewer2.org/#type=sequential&scheme=BuGn&n=3
https://projects.susielu.com/viz-palette
https://medialab.github.io/iwanthue/
https://artsexperiments.withgoogle.com/artpalette

VIS Pubs (with publications from IEEE Vis, ACM CHI & Eurovis)

.’ VIS PUBLICATIONS ABOUT

Search (Title, Author, Abstract)
n film Aa|l4 X . 21 papers ¥ EXPORT

Understanding Narrative Linearity for Telling Expressive Time-Oriented Stories CHI, 2021 [6]
Xingyu Lan, Xinyue Xu, Nan Cao

Origraph: Interactive Network Wrangling VAST, 2019 [7]
Alex Bigelow, Carolina Nobre, Miriah D. Meyer, Alexander Lex

VIAN: A Visual Annotation Tool for Film Analysis EuroVis, 2019 [8]
Gaudenz Halter, Rafael Ballester-Ripoll, Barbara Fliickiger, Renato Pajarola

Visualizing Nonlinear Narratives with Story Curves InfoVis, 2017 (9]
Nam Wook Kim, Benjamin Bach, Hyejin Im, Sasha Schriber, Markus H. Gross, Hanspeter Pfister

Has Instagram Fundamentally Altered the 'Family Snapshot'? CHI, 2017 [10]
Effie Le Moignan, Shaun W. Lawson, Duncan A. Rowland, Jamie Mahoney, Pam Briggs

EventAction: Visual analytics for temporal event sequence recommendation VAST, 2016 [11]
Fan Du, Catherine Plaisant, Neil Spring, Ben Shneiderman

Visualization of personal history for video navigation CHI, 2014 [12]
Abir Al Hajri, Gregor Miller, Matthew Fong, Sidney S. Fels

Small Multiples, Large Singles: A New Approach for Visual Data Exploration EuroVis, 2013 [13]
Stef van den Elzen, Jarke J. van Wijk

ManyNets: an interface for multiple network analysis and visualization CHI, 2010 [14]
Manuel Freire, Catherine Plaisant, Ben Shneiderman, Jennifer Golbeck

Visualization in the Einstein Year 2005: a case study on explanatory and illustrative visualization of relativity and astrophysics VIS, 2005 [15]

Daniel Weiskopf, Marc Borchers, Thomas Ertl, Martin Falk, Oliver Fechtig, Regine Frank, Frank Grave, Andreas King, Ute Kraus, Thomas Miiller, Hans-Peter Nollert, Isabel Rica Mendez, Hanns Ruder, Corvin Zahn, Michael Zatloukal,
Tobias Schafhitzel, Sonja Schar

Exploding the frame: designing for wall-size computer displays InfoVis, 2003 [16]
Ben Shedd
Real-world relativity: image-based special relativistic visualization VIS, 2000 [17]

vispubs.com


http://vispubs.com

Information is Beautiful Awards

Syndicate =
{ A & ___ |Mass surveillance
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Data
g vacy mining of $hings

‘Since 1991, Saxony has lost

more residents.than any
other eastern German state.
round 72,000 people have
left.

value more than four-fola.

WORLD

https://www.informationisbeautifulawards.com



https://www.informationisbeautifulawards.com

Kuratierte Ressourcen Liste

Data Visualization Resources

Authored by Mark-Jan Bludau.

Data Visualization Technique Overviews:

The Data Viz Project
The Data Visualisation Catalogue

Tool Overviews:

The Chartmaker Directory by Visualising Data
Vis Browser

(Selected) Visualization Tools and Libraries:

Raw Graphs: A free and open source tool for data visualization. Almost 30 visual models to
visualize quantities, hierarchies, time series and find insights in your data. Enables you to
export your visualizations as svg and edit it afterwards in Illustrator or similar tools.
DataWrapper: Create interactive, responsive & beautiful data visualizations with the online tool
Datawrapper — no code required. Widely used in Newsrooms and based in Berlin. Good to get fast
insights into your data without coding.

Gephi: Gephi is one of the most common visualization and exploration softwares for all kinds of
graph and network visualizations. It’s open-source and free and doesn’t require coding skills.
D3.js — Data driven documents: D3.js is a free, open-source JavaScript library for visualizing
data. It’s very widely used for interactive web-based visualizations and ideal for individualized
approaches. It demands html, css, javascript and svg coding basics.

Observable: Data visualization notebook-based platform by the creator of D3.js.

Jupyter Notebooks + Python: Interactive coding based notebook environment for data analysis,
visualization and general computation tasks.

R Studio: Development environment for statistical and data analysis and visualization.

Open Re! OpenRefine is a powerful free, open source tool for working with messy data:
cleaning ; transforming it from one format into another; and extending it with web services and
external data.

Flourish: Tool for storytelling and data visualization.

Mapbox/Mapbox GL JS: Web-based maps.

Scrollama: Lightweight JavaScript library for scrollytelling by the makers of Pudding.cool.
Cables.gl: Cables is a web-based visual (node-based) programming tool that also supports sensor
inputs and allows quick prototyping.

SVG Crowbar: Chrome addon to extract generated SVGs from websites to afterwards edit them in
tools like Illustrator.

Tabula: Extract data tables from pdfs.

QGIS: A Free and Open Source Geographic Information System software, for creation of maps, etc.
Interactive FlowCharts: Template for audio-narrated interactive flow charts.

Research (to find research papers it’'s easiest to use Google Scholar):

« Franconeri, S. L., Padilla, L. M., Shah, P., Zacks, J. M., & Hullman, J. (2021). The science of visual
interest, 22(3), 110-161.

« Willett, W., Aseniero, B. A., Carpendale, S., Dragicevic, P., Jansen, Y., Oehlberg, L., & Isenberg, P.

for visualization. IEEE transactions on visualization and computer graphics, 28(1), 22-32.

Kim, N. & Joyner, Shakila Cherise & Riegelhuth, Amalia & Kim, Y. (2021). Accessible Visualization: Desis

173-188. 10.1111/cgf.14298.

Peck, E. M., Ayuso, S. E., & El-Etr, 0. (2019, May). Data is personal: Attitudes and perceptions of dat:

Conference on Human Factors in Computing Systems (pp. 1-12).

Meyer, M., & Dykes, J. (2019). Criteria for rigor in visualization design study. IEEE transactions on v

Pandey, A. V., Manivannan, A., Nov, 0., Satterthwaite, M., & Bertini, E. (2014). The persuasive power o

graphics, 20(12), 2211-2220.

* there is much, much, more. Check out Google Scholar!

Data Resources:

Kaggle Datasets

Google Data Search

Statista

World bank open data

OpenStreetMap

Government websites (EU, Germany, states, cities..)

Community:

« Datavis.berlin: Data Visualization Meetup and Overview of people doing DataVis in Berlin.
« Mastodon vis.social: Mastodon visualization instance.

e Information Is Beautiful Awards: International Data Visualization Awards

« Malofiej_ Awards: Infographic Awards (paused since 2021)

Surveys:

e Time Visualization Browser

« Geospatial-Network Visualization Browser
« Data Physicalizations

e Visualizing_High-Dimensional Data

e Text Visualization Browser

« Dashboard Design Patterns

e Multivariate Network Visualizations

« Networks

« Tree Visualizations

Tutorials:

« D3 Basics — D3inDepth
e D3.js Getting Started — Observable

https://markjanbludau.de/datavis-resources



https://markjanbludau.de/datavis-resources/

Daten:
tinyurl.com/y6szw4wa

DataWrapper:
app.datawrapper.de/create/map

RawGraphs:
rawgraphs.io



http://tinyurl.com/y6szw4wa
https://app.datawrapper.de/create/map
http://rawgraphs.io

EinfuUhrung in die
Datenvisualisierung

Mark-Jan Bludau
markjanbludau.de / mail@markjanbludau.de



