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Studenten vinden data
voorstellen en grafieken
interpreteren vaak moeilijk
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Algemene principes en visualisatietypes

1. Voorbeelden en geschiedenis



Wat is visualisatie?

“Computer-based visualization systems “...visually display measured

provide visual representations of guantities [with] points, lines, a

datasets designed to help people carry coordinate system, numbers,

out tasks more effectively.” symbols, words, shading, and color.”
Tamara Munzner. 2014. Visualization Analysis and Design. A K Peters/CRC Press, Tufte, E. R., & Graves-Morris, P. R. (1983). The visual display of quantitative
New York. https://doi.org/10.1201/b17511 information (Vol. 2, No. 9). Cheshire, CT: Graphics press.

“...computer-supported interactive visual representations of
abstract data to amplify cognition. Its purpose is ... insight (or rapid
information assimilation or monitoring large amounts of data).”

Card, S. K., Mackinlay, J. D., & Shneiderman, B. (1999). Readings in information visualization: using vision to think. Morgan Kaufmann.

§ :ff% Universiteit
%ﬂﬁ Utrecht



(Data)visualisatie

Informatie- Wetenschappelijke
visualisatie visualisatie




Data zonder welgedefinieerde representatie
in 2D of 3D (= “abstracte data”)
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Data represents the & of
babies born in the
United States between
1873 and 1889

Source:

Amitabh Chandra
Harvard University
via NYTimes.com

http://vizwiz.blogspot.in/2012/05/how-common-is-your-birthday-find-out.html

https://flowingdata.com/2018/01/23/the-demographics-of-others/

Statische vis

HOW GROUPS OF PEOPLE LIVE
Select among the following demographics.

AGE GROUP

SEX
Male 18 to 24 [N 45 to 64 65+

RACE OR ORIGIN

Black Asian Native

Hispanic

There are about this many people in this group...

29,248,303

...and of these people, here are their percentage breakdowns.

MARRIED

OWN CHILDREN IN HAS HEALTHCARE BACHELOR'S
HOUSEHOLD COVERAGE DEGREE OR MORE



http://vizwiz.blogspot.in/2012/05/how-common-is-your-birthday-find-out.html
https://flowingdata.com/2018/01/23/the-demographics-of-others/
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https://www.nytimes.com/interactive/2017/07/28/climate/more-frequent-extreme-summer-heat.html



https://www.nytimes.com/interactive/2017/07/28/climate/more-frequent-extreme-summer-heat.html

Cases have been rising again recently
Number of daily confirmed coronavirus cases in the US
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FIattening the Coronavirus Curve

One chart explains why slowing the spread of the infection is
nearly as important as stopping it.

# of Without
cases |__._. Protective
Measures

Healthcare system capacity

With Protective

Measures

Time since first case
Adapted from CDC / The Economist
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pe \/isuele dashboards

HR ATTRITION DASHBOARD e
@ RETENTION ATTRITION
OVERVIEW (27 May, 2021 to 8 May, 2022) DEMOGRAPHICS Click data point(s) to filter dashboard.
Education
u 16.1% 237 B 1'233 GENDER AGE GROUP EDUCATION
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Job
Satisfaction

234 360 - Salary Hike: 13%
60 223 369
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Involvement 55 304 - 131 Research Scientist Performance Rating: 3
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https://www.informationisbeautifulawards.com/showcase/4646-hr-attrition-dashboard

Interactieve vis

Meer interactieve vis
in hoorcollege 4!

1960 to 1969

3,213,749

1. Mexico
2. Canada
3. United Kingdom

A Gniversiteit metrocosm.com/us-immigration-history-map.html
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http://metrocosm.com/us-immigration-history-map.html
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Wetenschappelijke
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H. L. Mitchell, The Growth and Nutrition
of White Pine Seedlings in

Varying Nitrogen, Phospho

and Calcium, The Black R

9 (Cornwall

York, 1939

Nov 30 2018 i ;

%:»% Hniveﬁsiteit Tufte, E. R., & Graves-Morris, P. R. (1983). The visual display of quantitative information (Vol. 2, No. 9). Cheshire, CT: Graphics press. p. 50
A trecht
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Informatie-
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(Data)visualisatie

Wetenschappelijke
visualisatie
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VISUALISERA

VISUALISING
A picture can sometimes say more than a complicated
explanation. Translating large amounts of information
and complex structures into coherent images is
important in science.

Diagrams, illustrations and models are different ways
of visualising things that are hard to understand.




Hoeveel cirkels zijn er?
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Hoeveel cirkels zijn er?

Mensen hebben sterke perceptuele vaardigheden
en kunnen erg goed patronen herkennen
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Exports and lmports of SCOTLAND © and from different parts for one Year fom Chrifbuas 1780

William Playfair (1786)
Introductie van bar charts

| JHE 2
| . . j:. I_ ; | - 1_1'i : __;,_ i 4__ —— . }
- o P e o ED Watis de
b= VT T L Tl A ?
] { 1'___1 | [ e b 4= L.} H— +|- I 1 'r . =7 1 ,_{.‘; Iangste bar'
' ; L ) S I : 4_.1:__. - T T P

Fhe fjn-f’?-.ﬁf @tvifions are Ten Thowgfared Fowurids carh  The Block Lines are Exports e KrBbeed loroas frriportds.

bl s oAt drves Jlzrsa 3 700 be W Pt Mok romge * SIS . £ andens

Tufte, E. R., & Graves-Morris, P. R. (1983). The visual display of quantitative information (Vol. 2, No. 9). Cheshire, CT: Graphics press. p. 33 21
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% Pump o Deaths from cholera

Oorzaak cholera-uitbraak

Link tussen e choleraslachtoffers
en X waterpompen

Afsluiting van de pomp in Broad
Street stopte de cholera-uitbraak

WINTER IS COMING

Tufte, E. R., & Graves-Morris, P. R. (1983). The visual display of quantitative information (Vol. 2, No. 9). Cheshire, CT: Graphics press. p. 24
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Florence Nightingale (1858)

Sterftes in ziekenhuis

. DIAGRAM er tie CAUSES or MORTALITY -
. APRIL 1855 To MARCH 1856. IN THE ARMY IN THE EAST. APRIL 1854 10 MARCH 1855.

c
e
™

%
i
BULGCARIA

958,
4 o
oy yaaws®

The Areas of the blue; red, & black wedges are each measured. from
the cenire as the commnon- vertea: : T

The blue wedges measured from the cenire of the circle rgpresent areas £
for area the deaihs from Preveniible or Miligable Zymaotie diseases; the
red wedges measured from the cenire the deaths from wounds; &the
black wedges measured from the centre the deaths from all other cawses.

The black line across theved triangle i Nov! 1854 marks the boundary
of the deaths Trom all other causes during the monith.

I October 1854, & April 1855 the black area coirwndes wnth the red;
i Jarnuary & lebruary 7859, the blie cotrctdles with the black:.

The entire aveas may be compuared by following the blue. the ved & the

in een militair ziekenhuis

De maatregelen waren
effectief: sterftes daalden

o Hawricom A Sme Sk Hariinis Lase.
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Charles Minard (1869)
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TEMPERATURE GRAPH

Bruine lijn = soldaten bij de inval (422.000 vertrekken)
Zwarte lijn = soldaten bij terugtrekking (10.000 keren terug)
De vriestemperaturen (rode lijn) leidden tot veel doden

§1:»% Universiteit http://www.napoleanic-literature.com

%ﬂﬁ Utrecht

Zare on 180et

30 degrees

26


http://www.napoleanic-literature.com/

STONEBRIDGE
PARK

VREEMN

oy HAMPSTEAD

Harry Beck (1933)

EEOEN KENTISH [] FiMsBURY B
T WILLESDEN BELSIZE TOWN S i
JUNCTION AL PARK T v DRAYT IVI t L d
. CHALK rsenac S etro Iin Lonaden
(ENSAL GREEN QUEENS PARK AGE FARM
MARLBORD ROAD CAMDEM HOLLOWAY o,
KILBURM PARK o - TOWMN ROAD k)
5T. JOMMNE WOOD
HMAIDA VALE ’ H;;]EING - CALE DOMIAN
TOMN
WARWICK EDGWARE CRESCENT roab
LATIMER WESTBOURNE ROTATW oo Rk MARTLEBOME ELSTOM = AAFERENCE ~ .
ROAD PARE DAK mun Care ‘
WAL LoepCe Y
ﬂ' | = d Y SRR FITT LN Pdw # v §
LADBROEE RISHOPS ’ . BAKEE GREAT ELISTOM | SEPRACT Sammay .
GROVE ROAD FABRINGTEN STREET fE'*rs-f'Nj SR | et ¥ =
PRAED STREET ) piden i
AA YA TED REGENTS WARREM -
R PARK ] GooDGE Y STREET oot oes® Mg %
O " L NCAST _— 5TR OIWER "R A PN
UxsRIDGE  MOTTING LANCASTER BOND . . A 2 e
PSS AL care GATE e IoTennan | e 35 | ol |t
o . y WO FORD >
T HLEEh el CIRCLS COVENT fie
! o = GARDEM & %fﬂ“
oo, sl , )
=g + fe= |
PICCADILLY LDy - K o \
GREEN PARK LEICESTE T el
o *' SQUARE STRAN e — ;
K EMSING HYDE PaRK CORMER N
EMIGHTSBRIDG AEALGAR .
HHTH CanLs GLOUCESTER BEOM';BT;&“E TRAFALGAR =
BAROMNS COURT L AOAD T — e \ X
= COURT BOAD ) WESTMINSTER e <
TORIA
Fat \
M st e § vV X
o o

WES
KENSINGTON

Universiteit
Utrecht

.
=
-nmagiy,
S 'y
!. L b
" -

o
= A

e
e

=
= 4

B
a
T

|

L f
AR
e : /l‘

Robert Spence. 2014. Information Visualization: An Introduction. Springer International Publishing, Cham. https://doi.org/10.1007/978-3-319-07341-5
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The beauty of data visualization. David McCandless. http://www.youtube.com/watch?v=5Z
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http://www.youtube.com/watch?v=5Zg-C8AAIGg
https://www.youtube.com/watch?v=5Zg-C8AAIGg
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Gegenereerd met ChatGPT
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Vermijd 3D &3

Revenue

Monthly Revenue
$1m

$300K

Target

$600K

$400K

$200K

Month

Perspectief vertekent
lengtes en posities

Utrecht

: Universiteit
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plossingen voor 3 of meer variabelen
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Gegenereerd met ChatGPT
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Vermijd (vaak) pie charts

Wat is het
grootste stuk?

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%
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Gegenereerd met ChatGPT
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BAR CHARTS DIE GRAHTS . 3~ ®
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Zorg voor een duidelijke boodschap

How much information do you want in your

graph?
Yes.
4.5 - ~ r 4.5
s TS
L flux(FIFL) (K \ i Ao’:’l‘é < L Y
1 2000 g 2000 \= s, ‘ fi |
4.0f 1000°08 1400 \7” 3 \mn " sA
800 1000 \ —— 1 eptun >
i 100 N .
35T 5 &> (35

3.0 "0

r(Rg)

25 s

5 A2.0

2.0F

- LA
1.5 : - 2 5 1.5

ATTV 11.0

"3 4 567890 15 20

Pie charts met te veel categorieén of ol
V|S mEt te Veel data Z|Jn n|et InZIChtE|IJk @0288 36 opmerkingen * 19 keer gedeeld

https://viz.wtf/post/189495004858/the-most-frequent-emoji-the-unicode-consortium
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GENERAL PRINCIPLES FOR
- INFORMATION VISWZATION

95 — J | ]EE TTETERREYE. /
BAR CHART *LINE GRART BAR CHARTS PIE GRAHTS ‘

GRAPH =
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0

LINE GRAT
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Visualisatieprincipes van Tufte

Grafische integriteit = vertel de waarheid met vis

Hoorcollege 3 gaat
uitgebreider in op
grafische integriteit

38



Commission Payments
To Travel Agents

In millions of doflars

T

"‘ L5

NN

Er wordt een daling gesuggereerd, maar
de data is afkomstig van slechts 1/2 jaar

i
g
g
j

\ Universiteie 1 Ufte, E. R., & Graves-Morris, P. R. (1983). The visual display of quantitative information (Vol. 2, No. 9). Cheshire, CT: Graphics press. p. 54

¥ Utrecht
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This line, representing 18 miles per
gallon in 1978, is 0.6 inches long.

24 Department. In miles per gallon.

Fuel Economy Standards for Autos
Set by Congress and supplemented by the Transportation

This line, representing 27.5 miles per
gallon in 198s, is 5.3 inches long.

Door het perspectief wordt de toename sterk overdreven

§« l Universiteit
%ﬂ Utrecht

REQUIRED FUEL ECONOMY STANDARDS!:
NEW CARS BUILT FROM 1978 TO 1985

2% 27.5
26 g—®
.,4/. .
22 _-*
-
20 _-*
¢ 19 e~
1._,,-#""’ 19.1 mpg, expected ¥

average for all cars
on road, 1985

» 13.7 mpg, average

for all cars on

road, 1978

1978 1979 1980 1981 1982 1983 1984 1985
L 1 1 1 L i

Tufte, E. R., & Graves-Morris, P. R. (1983). The visual display of quantitative information (Vol. 2, No. 9). Cheshire, CT: Graphics press. p. 57
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THE SHRINKING FAMILY DOCTOR

In California

Percentage of Doctors Devoted Solely to Family Practice

1964 ° 1990
27% ;E, 12.0%
%

| Qmﬁh

1: 2,247 RATI0 10 Pbpumnon
8,023 Doctors

Figuren zijn 2D, maar coderen 1D data
Perspectief overdrijft de afname

Foute horizontale spatiéring overdrijft de
snelheid van de afname

M Universiteit Tufte, E. R., & Graves-Morris, P. R. (1983). The visual display of quantitative information (Vol. 2, No. 9). Cheshire, CT: Graphics press. p. 69
1Y)

%ﬂ}@ Utrecht
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Visualisatieprincipes van Tufte

Designesthetiek = maak vis duidelijk en precies

A% Universiteit




Waarom zijn deze vis slecht?

CHART of IMPORTS and EXPORTS of ENGLAND w and from all NORTH AMERICA
From de Year 1770 @ 1782 by W Hlgfosr MIKE GLENNON CAREER EARNINGS

N
5

A~

€

A"y
A J
>y
A"
%

$1,375,000
T $1,280,132
¥ $1,865,625
\. $5,000,000

- $18,500,000
' $3,946,782

Workers who Those who are
ask for a raise SIICCGSSflll

700 Calories per 100g for different foods  gfrenc
4 600 1 ] ;2?;0
s S
U 400
Develop e apiza
new tech. 'gzoo ! OChili Dog
F u m re ‘ Z 100
5 Y N : ! : , . 0 -
Se a r.c h h gma n L : ~ French Potato  Bacon Pizza  Chili Dog
” ' n I 'e - ! (! 2 Fries Chips
fOf “fe e o _ (L . Type of Food

43
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Tuftes principes voor designesthetiek

1. Laat vooral de data zien
2. Maximaliseer redelijkerwijs de data-inkt ratio
3. Wis redelijkerwijs inkt die geen data codeert
4. Verwijder overbodige data-inkt
5. Herwerk iteratief
St i data-inkt
dla—INnKt ratio =
! ! totale hoeveelheid inkt in de vis
= proportie van de inkt in de vis
“Perfectie is niet bereikt wanneer er niets gebruikt voor niet-redundante data
meer is om to? te voegen, maar wanneer = 1 — proportie van de vis die verwijderd
er niets meer Is om weg te nemen. kan worden zonder info te verliezen

Antoine de Saint-Exupery (Franse schrijver)

%::% Hniveﬁsiteit Tufte, E. R., & Graves-Morris, P. R. (1983). The visual display of quantitative information (Vol. 2, No. 9). Cheshire, CT: Graphics press. Chapter 4
A trecht
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Exports and Imports to and from DENMARK & NORWAY from 100 to 1780

CHART of IMPORT S and EXPORTS of ENGLAND w arnd from el NORTH AMERICA

: — — e e—
From the Jear 1))0 to 1782 by W Flayfarr b
I o ':?“«?f ﬁl&,
07
1 j,; ‘ o~ — 1160
W ’}7’? 3 - 140
7 2 | [ Baravee » |,
4 ;
', 174 : FAVOUR 37(;—— 120
,2 -
/ ENGLAND. |,
— %4 : / . ' l
i T e—— 74 i
s P e . —,
2 Pl o KRR e M 8o
2.200,000 ANCE /1 /ﬂ-"
X, 2.9 Nt i
N o ‘ﬂ.:; / 6o
y 4 N NS A
v i Y (2,4 50
e T frodm 7 J P 4 T
,‘\ \\ l“; / 40
- — S Nigagos - .
BTt . AN "? e 2 i
- 7
{ 7 20
+ é
3 = :
B — 1 10
. = 2
= I 1200, 000 —= ————— e e
e T 3 . A . < Z :700 1710 1720 1730 1740 1760 1780 1770 1780
Zhe Bottom Line i dwided wtr Fears the right-hand Line o HONDRED THOUSAND POUNDS B e : . . e
The Bottom live o5 divided irto Years, the Right hand line into 10000 each.
S Lwalie Syt Lublhid as the.det directs 208 Lug® IS, Prblished v the et diveets, 19 Mgv 1706 by W Playlair Neele wailp? 382, Sirand, Lendor: .

Minder nadruk op roosterlijnen en
minder gedetailleerde labels

%1% Universiteit _1Ufte, E. R., & Graves-Morris, P. R. (1983). The visual display of quantitative information (Vol. 2, No. 9). Cheshire, CT: Graphics press. p. 91-92 45
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Aug Sep
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Feb Mar

Apr  May

Jun

Jul

Betere data-inkt ratio
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Reasons Americans want
Mars missions

83% Lage data-inkt ratio: de enige

@ relevante data zijn de percentages

Develop

new tech.
it Future

"“Search”  human -
v forlife home

Hoge data-inkt ratio: elke
2 pixel is een datapunt

1,250 contributions in the last year Contribution settings ~
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

[ [ [ |
Mon [ | [ | [ | [ | |

[ | [ | [ |
Wed [ | [ | [ | |

H N [ | [ |
Fri HuE [ |
[ | EEN
Learn how we count contributions. Less BB More

g%gnive}l;siteit https://www.bencodezen.io/blog/github-contribution-graph-legend
! trecht



https://www.bencodezen.io/blog/github-contribution-graph-legend

Wat is de data-inkt ratio?

200 calories per 100g for different foods r@rrench
Fries
v 600 - E Potato
= A Chips
Do E Bacon
& 400 -
= :
S 300 - @ Pizza
'g 200 - O Chili Dog
>
Z 100 <0.05
0 -
French Potato Bacon Pizza  Chili Dog
Fries Chips
Type of Food

A% Universiteit
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Oefening: verbeter de data-inkt ratio

Number of Calorie

—
o 8
L

5 2

I

Calories per 100g for different foods

French Potato
Fries Chips

Bacon Pizza  Chili Dog

Type of Food

B French

Fries
B Potato

Chips
B Bacon
@ Pizza

0O Chili Dog

Er zijn een 10-tal
verbeterpunten
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Verwijder achtergrond

700
w 600
@
S 500
U 400
(o)
= 300
2
£ 200
-
< 100

Calories per 100g for different foods

French
Fries

Potato
Chips

Bacon

Type of Food

Pizza

Chili Dog

B French

Fries
B Potato

Chips
E Bacon
B Pizza

O Chili Dog

A% Universiteit
Z s Utrecht
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Verwijder achtergrondkleur

200 Calories per 100g for different foods  m@french
Fries
? 600 @ Potato
= I Chips
% il B Bacon
© 400 -
o Pizza
c 300 - @ Pizz
€ 200 - O Chili Dog
-
< 100
0
French Potato  Bacon Pizza Chili Dog
Fries Chips
Type of Food

A% Universiteit
T"-;i.-_.. II...;-.:_. Uttecht




Verwijder de overbodige legende

700 Calories per 100g for different foods

w 600
@

S 500 -
U 400 -
o

& 300 -
2

£ 200 -
-

< 100

French Potato  Bacon Pizza Chili Dog
Fries Chips
Type of Food

A2 Universiteit
T"-;i.-_.. II...;-.:_. Utl'echt




Verwijder overbodige labels

700
600

500 -
400 -
300 -
200 -

100

Calories per 100g

French
Fries

Potato
Chips

Bacon

Pizza

Chili Dog

SN2 Universitei
Z Utrecht

t
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Verwijder de rand van de vis

700

500 -

300

200 -
100 -

Calories per 100g

French
Fries

Potato
Chips

Bacon

Pizza

1

Chili Dog

54



Verwijder de rand van het assenstelsel

700 .. Calories per 100g

500 -

300 -
200 -
100

I}

French Potato  Bacon Pizza  Chili Dog
Fries Chips




Verwijder randen van de bars

Calories per 100g

700

500 -

300 -
200 -
100

French Potato Bacon Pizza Chili Dog
Fries Chips




Reduceer betekenisloze kleuren

Calories per 100g

700

French Potato  Bacon Pizza  Chili Dog
Fries Chips

57




Verwijder schaduwen en highlights van bars

700 . Calories per 100g

600 -
500 -
400 -
300 -
200 -
100 -
0 - . . . ,

French Potato  Bacon Pizza  Chili Dog
Fries Chips




Maak details minder prominent

200 Calories per 100g

600 -
500
400
300
200
100
0 - T T T 1

French Potato Bacon Pizza Chili Dog
Fries Chips

A% Universiteit
N Utrecht




Maak rasterlijnen minder prominent

200 - Calories per 100g

600 -
500 -
400 4
300
200
100
0 - T ; T )

French Potato  Bacon Pizza  Chili Dog
Fries Chips

L

A

A% Universiteit
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Beter: verwijder rasterlijnen

200 Calories per 100g

600

500
400
300
200
100

0

French Potato Bacon Pizza  Chili Dog
Fries Chips

A% Universiteit
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Beter: labels de bars direct

Calories per 100g

607
i i ]

French Potato  Bacon Pizza  Chili Dog
Fries Chips
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Conclusie: less is more

W% Universiteit
s Utrecht

700 Calories per 100g for different foods @rrench
Fries
y 600 @ Potato
e Chips
L @ Bacon
g 400
;; 300 @ Pizza
£ 200 O Chili Dog
=
Z 100
o L] 1
French Potato  Bacon Pizza  Chili Dog
Fries Chips
Type of Food
Voor

Calories per 100g

542 533

=y
2C

French Potato Bacon Pizza
Fries Chips

Na

Chili Dog
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Algemene principes en visualisatietypes

3. Klassieke vis-types
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Aantallen

Bars Bars Dots 1 categorie
_ ] .
- ] .
Hlm = :

meerdere categorieén

Grouped Bars Grouped Bars Stacked Bars Stacked Bars Heatmap
- | ]
— L HE N
' — = — 1|
_ _ = -
e
I | -III H |
= T T T = I T T T
https://clauswilke.com/dataviz/directory-of-visualizations.html 65



https://clauswilke.com/dataviz/directory-of-visualizations.html
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Distributies

Histogram Density Plot

https://clauswilke.com/dataviz/directory-of-visualizations.html

Cumulative Density

Quantile-Quantile Plot

1 distributie

66
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Distributies

Boxplots Violins Strip Charts Sina Plots
! - 1.. & 1 . &
i J - '-:: A . . ,” ¥ <
i i i - 1 %
Stacked Histograms Overlapping Densities Ridgeline Plot

meerdere
‘\ distributies

.

: Illl" A :

https://clauswilke.com/dataviz/directory-of-visualizations.html

A% Universiteit
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https://clauswilke.com/dataviz/directory-of-visualizations.html
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Proporties

Pie Chart Bars Bars
' ]
N

2 F

Multiple Pie Charts Grouped Bars Stacked Bars

_.lll
HDOG || || || i |

https://clauswilke.com/dataviz/directory-of-visualizations.html

Stacked Bars

Stacked Densities

1 conditie

meerdere
condities

68
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Proporties

Mosaic Plot Treemap Parallel Sets
| I | meerdere
| | I grouping variables

https://clauswilke.com/dataviz/directory-of-visualizations.html
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Voorbeeld van een
inzichtelijke stacked bar %

My oiversiteit https://youtube.com/shorts/E6Zrm5Cj8M8?si=wmMcsf3vfliMglj-0
9]

K7

Utrecht

=255 MLLYON
YEAS ACO

OSAURUS FROM T-REX
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https://youtube.com/shorts/E6Zrm5Cj8M8?si=wmMcsf3vflMgJj-0

Verbanden tussen 2 variabelen

Scatterplot Bubble Chart Paired Scatterplot Slopegraph
- o ©® - @ - ® 4 e °
o | 1 . : °§- beperkt aantal

K o o ® @ i ° 1 W ® g
1l oeeg 1 ©° . 4 e 1 o—" atapunten

[ ] 1 e .. 4 °® - .---’""'_'.

Density Contours 2D Bins Hex Bins Correlogram

— — oo oo 1 1 1 1
EEEEEE 9200009 -
7 17 eEsms-== 1  eeses ce — ¢ veel
SEEEe Sesess 100
I @ 1 = z=m 1 Soo%° |® datapunten
[ 1] 92000
9 --=-- - ‘.“. i .
S Universiteie  NLtRS://clauswilke.com/dataviz/directory-of-visualizations.html 71
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Verbanden tussen 2 variabelen

Line Graph Connected Scatterplot Smooth Line Graph
4 - o—u s ]
] 1 / \ i
- o / L4 o
N R
1 . | . g, |
] o | \./
S Universiteie  NLtRS://clauswilke.com/dataviz/directory-of-visualizations.html

evoluties en trends

72
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Geospatiale data

Map Choropleth

~

https://clauswilke.com/dataviz/directory-of-visualizations.html

Cartogram

Cartogram Heatmap

" @@ ®
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Onzekerheid

Error Bars Error Bars 2D Error Bars Graded Error Bars
—e— 3 I ] - ae—
] | 1 + onzekere
' ] | ] 4 '+' ‘ waardes
—e— - I ——g——
Confidence Strips Eyes Half-Eyes Quantile Dot Plot
¢ —— onzekere
St o distributies
t A .
T T T T T T T T T T T T T T T I . L L L
My oiversiteit https://clauswilke.com/dataviz/directory-of-visualizations.html 74
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&

Onzekerheid

Confidence Band Graded Confidence Band

https://clauswilke.com/dataviz/directory-of-visualizations.html

Fitted Draws

Universiteit
Utrecht

onzekere evoluties
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Algemene principes en visualisatietypes

4. Tools voor vis
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Enkele bekende vis-tools

2 Universiteit

. Power Bl v

matpltlib ii+ableau
N

il plotly (@) Spotfire

. © Observable
LapGephi
ggplot2
meer interactie,

—— meer flexibiliteit,

stijlere leercurve

77



Enkele bekende vis-tools

Pen en papier

N Complete grafische vrijheid
Geen interactieve data mogelijk
Ideaal om snel ideeén over te brengen

Universiteit
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Enkele bekende vis-tools

PowerPoint, Excel, ggplot2, matplotlib ...

Standaardvis met aanpassingsopties
Data aanpassen is mogelijk
Snel statische visualisaties bouwen

ggplot2
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Enkele bekende vis-tools

plotly, Gephi ...
Geavanceerdere interacties met data zijn mogelijk

. Kan op specifieke datatypes toegespitst zijn
o Gephi

Universiteit
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Enkele bekende vis-tools

s

%Gephi

88 san

. https://gephi.org/features

81


https://gephi.org/features

Enkele bekende vis-tools

. Power BI

. . Power BI, tableau, Spotfire ...
@ Spotfire Spofe..
Geavanceerdere interacties met data zijn mogelijk

Ondersteunt veel datatypes
Typisch met drag and drop dashboards bouwen

82



Enkele bekende vis-tools

| ffe Edt  Data Visualzatkns View Tools Help  User | O DAQ R YTS | a

Mapchart @

Spotfira Wiatch Sales
0KV0.9

Feature by

Country

Celer by,

Sum|Saies)

@ Max{1149851,37)
O Min (320868)

2] dehveryhmepercounlr){ X
ul

Jfx

<! 3-\ > Ty o ;B
. ™
E tf Sales per Category
po I re 55000 Create bat chart S
View DetvoryTime per Country. @ warking

50000 Colorty:
i
Men excusve : Spont g
Category

45000
40000 © Alvalues
5000

30000

Sumi{Sales)

25000
20000
15000
10000

5000
4

(Nono)
Men standarg \omen exciusive Women standard

Page x + 116000130671 rows  Omarked 28 columns  Spotfire Watch Sales 30k VD9 £ | <

Universiteit
trecht
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https://www.spotfire.com/overview

Enkele bekende vis-tools

ol - 8G J ~ T {4 | Entire View ~ S
iili Columns
+
{T} +ableau ¥ | | i= Rows SUM(Sales)

" Production Rates
65M

60M

&M

https://www.tableau.com
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Enkele bekende vis-tools

'/

[ ‘ .
D3, Vega (Lite), Observable ...

Geavanceerdere interacties met data zijn mogelijk

® Observable Grote grafische flexibiliteit
Typisch stijle leercurve

Universiteit
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Enkele bekende vis-tools

D3 Treemap

Mﬁ'ﬂ Pointin Colo Int SelectionEvent

= e m- |

IForc Drag Grav Sprin
i ......- .
Simulation NBod yFon |Eval IPmc IVaiu Omn mw Pmpe sms

Data Data Data Datat l

Datauti  DataSourc

http://d3js.org

Universiteit
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http://d3js.org/

I Today ~ ~ 2025 January -

DECB(; A 31 ) P Jan1h J Ao J A 03 ) P ;)4 J ;)5 ) /"/ 4 hoorcoueges
] . . 5 Blok 2 /// . . . .
] 2 Winteverot HOC 1: Algemene vis-principes en vis-types
HOC 2: Theoretische fundamenten van vis
HOC 3: Inleiding ggplot2 + hoe vis kan misleiden
06 A 07 A 08 A 09 A 10 ,/’; 11 12

HOC 4: Vis in rapporten + interactieve vis

= Blok 2 s

HOC 1 HOC2 -~
LAB 1 LAB 2
B e Al o h— ALl 1 Hands-on ervaring met kleine datasets
Vis ontwerpen op papier
HOC 3 IS ¢ P P IO_ P
Vis implementeren in Excel en R
LAB 3 Bestaande (interactieve) vis analyseren
20 A 21 A 22 A 23 A 24 A 25 26
= Blok 2
Hoc4 ® Leerdoelen
LAB4 7 Fundamenten van vis kennen en toepassen
7 il i i — 5 a ” Vis kunnen ontwerpen en implementeren
,,,,,,,,, Sterktes en zwaktes van concrete vis herkennen
Opdracht Tentamen -~ Kritisch kunnen reflecteren over misleidende vis
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Gebruik het discussieplatform op Blackboard

§« ?% Universiteit

%ﬂ Utrecht

X

2024-2025 2 Informatie-uitwisseling (INFOB1IUW) Discussion Board

2024-2025 2 Informatie-

uitwisseling
(INFOB1IUW)
Mededelingen
Onderwijsteam
Vakbeschrijving
Rooster

Materiaal: opdrachten

Materiaal: slides en
tentamenstof

Materiaal: werkcolleges

Discussieplatform

Inleveren

Discussion Board

The main discussion board page appears with a list of available discussion forums. Forums are made up
subject. A thread is a conversation within o forum that includes the initial post and all replies to it. When

Stel vragen en deel
jullie creaties uit de
werkcolleges!
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Algemene principes en
visualisatietypes

Jeroen Ooge

§Zj% Universiteit
%ﬁ!~§ Utrecht

= #yc:  GENERAL PRINCIPLES FOR . () -
@ ). INFORMATION VISWZATION | Q
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