Vizualizace dat
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11. 12. 2024



Vizualizace multivariate dat

vice nez tri promenné

« dimenzionalita jako vizualizacni problém

vizualizace vicerozmeérnych dat je narocna

« veétsina metod je cenna, ale maji svée nevyhody

radar chart

rovhobéezné souradnice

chernoff faces

a mnohé dalsi...
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geometricke metody



vicerozmerny korelacni diagram

 multivariate scatter plot
* matice korelacnich diagramu

e Cim vice promennych,
tim vice radku
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radar chart

« pocet proménnych = pocet paprsku var1

* na poradi os zalezi

RAW



star plot

)

TRIE NODE DATAPAGE (SORTED) DATAPAGE DATAPAGE (COMPR.) LINKED LIST

RANGE PARTITIONING HASH PARTITIONING B+TREE NODE B-TREE NODE SKIP LIST

https://towardsdatascience.com/plotting-in-many-dimensions-382fbd7fe76e



parallel coordinates

rovhobezné souradnice

e vicerozmerna data

jedna polozka s vice promeénnymi

dobré k odhaleni vztahu mezi p

onboarding potreba

na poradi os zalezi

RAW
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15

10

odhaleni struktury

redukce dimenzionality: maopuje vsechny atributy

setosa
versicolor
virginica

andrews plot

z jednoho radku/pozorovani do funkce



odbocka: paralell plots

» pro kategoricka data, Robert Kosara

 jako alluvial diagrams (RAW)

smoke

Eout

alternator

friction

ondensor



https://eagereyes.org/parallel-sets

odbocka: sankey diagram

Jobs applied to: 32

Replies: 15

Rejections: 5

No reply: 12

Initial Interviews: 9

Replied Too Late: 6

Task Requested: 4

No Task Required: 1

I Rejected By Me: 2

I Rejections: 2

5 Weeks

Final Interviews: 5
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https://sankeymatic.com/build/



https://sankeymatic.com/build/
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Fig. 1. Examples of methods for
multivariate data visualization,
showing the cars dataset [16],
with ac = acceleration,

mg = miles per gallon, 3 , oF oF :1:,-_‘,'_-_'
w = weight, hp = horse power, yr _ ‘w | i.4‘§
= model year, or = origin, ] ac .
cy = cylinders, and . y i

dp = displacement.

Colors denote the origin:
yellow for USA; blue for Europe;
and red for Japan.

ac o hp

(a) scatterplots

(d) Hyperbox (e) Time Wheel (f) Many-to-many PCP

10.1109/TVCG.2011.201
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10.1109/TVCG.2011.201


https://ieeexplore.ieee.org/document/6064997/
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metody kompozitnich glyfu & ikon



Chernoff faces

- kompozitni glyfy

mozek: fusiform face area

e Vicerozmerna data

velmi Spatné se Ctou

e v praxi se pouzivaji minimalneée
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DALY,J.J.
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DANNEHY,J.F.

ARMENTANO,A.J.

CALLAHAN,R.J.

DEAN,H.H.

BERDON,R.I.

COHEN,S.S.

DEVITAH.J.


https://gnarmis.github.io/chernoff-faces/
https://flowingdata.com/2010/08/31/how-to-visualize-data-with-cartoonish-faces/
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Chernoff faces

° lldé Velmi dObFe étOU tVdFe/
 financni situace 4 firem

« do které investujete?

 empathic visualization algorithm (EVA)



http://www0.cs.ucl.ac.uk/staff/a.loizides/218.pdf

Chernoff faces

,Despite the best effort of academics to find a way to make the faces
‘work’, the usual response to Chernoff faces from the cartographic
community is a combination of fascination and loathing.”

* Predpozornostni povaha tvare?

* CO je s tim za problémy?

« nastvany muze byt dobry v jistych ohledech

musi to byt jen obliceje...?



https://eagereyes.org/criticism/chernoff-faces#morris
https://github.com/awkweb/chernoff-fish

Life in Los Angeles

*DERNVED FROM V) MIS'E[:JCATF:IN THCOME AMD HOUSING FACTORS s 1971
“DERMVED FROM VARIONS HEALTH, CRIME AND TRAMSPORTATION FACTORS ghired
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Fig. 3. Star glyphs for a subset of the cars dataset using a random dimension

ordering and one based on shape analysis. More simple shapes can be seen in the

10.1007/978-3-540-33037-0_8

second version than the first, which we believe can facilitate detection of groups of

similar shapes as well as outliers.
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Theoretical icon

Iconic Displays. Figure 2. One member of the stick-figure icon family.
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stick figures
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ruzné dalsi kompozitni glyfy

* tfreba enviromentalni metafory

 glyfy jako storytelling

e vnaseni emoci

* Leaf Glyphs

Humidity



https://link.springer.com/chapter/10.1007/978-3-319-29971-6_7

* metaforicke 3D glyfy

« cesty do VR

« REEFSOME / curios.IT

Model
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https://www.brains-minds-media.org/archive/305

vedecka komunikace



Dalsi grafy ve vede

* histogram
* boxplot

 violin plot

GENERAL QUALITY OF CHARTS AND
GRAPHS IN SCIENTIFIC PAPERS
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histogram

« vypada jako sloupcovy graf

vizualizuje distribuci dat
* na ose X je interval
* na ose y cetnost

* v cem je rozdil?

RAWGraphs

10 15
Response time (hrs)




boxplot
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https:/www.autodeskresearch.com/publications/samestats

Violin-plot of the Data

Box-plot of the Data

Raw Data
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Hierarchicka data

* treemapy
* sunburst
« dendrogram

RAWG aphs



treemapa

Ben Shneiderman

hierarchicka data

* napr. rozpocet

vyuziti uloziste

souborova struktura

https:/windirstat.net/

RAWG aphs


https://windirstat.net/

mosaic marimekko chart

Emerging Market Private
Equity Investments

100%

801

601

401

201

Zdroj: mekkographics.com

Total =
$1738 $106B $25B $23B  $10B39B ¢173p

Other $27B
Other $68B Other $10B Other

—RUsSTO et India $378

Brazil $15B

India $378B .
Brazil $15B
China $42B

China $42B Russia $6B

i Emerging Asia Latin CEE Middle Sub-
Emerging Market gng Rl s o Saheon
North  Africa

Carribean CIS

Africa



Jjakou formu mam pouzit?



5 Na diskotéce na mytiné je 96 ucastnik(. Tretina jsou rusalky, zbytek jsou hejkalové a bludicky,

piicem? hejkalti je o 14 vice ne7 bluditek. Jaké je slo¥eni ucastniki diskotéky? (Zndazorni
figuralnim diagramem.)

40 +
30 +
20 +
10
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klada vzduch?

TAVBIFIIF % T FVw

a) Ze kterych plynt se s
b) Kterého plynu je ve vzduchu obsa:
c) Kterych plynt je ve vzduchu nejme

M kyS"k VZDUCH
. ostatn"illktlu Fivota.

; plyn.

ove a rostliny : "Ibliiné
‘ebuji vzduch. v
k¥ kyslik !
B ... patrne.
'| plyny
1ds, tvori obal | |
% ' / z
— o idé, jak se mii- dusik dy neni
P latn anim a poku-

iy, N . tatelny.

Diagram zndzoriujici slofeni vzduchy )O k i 10 =

T ——

1azyvanych

Slozeni

e zduchu:
e

i

OSTATNI

Vi ize
Cim vyie stoupéme, tim je vz
fidsi a haf se nam dycha.

«chujes a vydechujes?
festal(a) dychat?

'ré tvori plynny obal Zemé - atmosféru. Ma vliv na promény v nezive
rech. Udrzuje na Zemi teplotu, ktera je vhodna pro zivot. Vétsina Zivych
z ovzdusi nemohla viibec existovat.

[ SLOZENI VZDUCHU |

12 stup-
oletl it | usik 78% -
neslou-
odhadu | m kyslik 219 -
dvanac-

ijici se " oxid uhli¢ity 01 % ———
dalsi oxid "™ | wostatniogn
uhlicity |

sféfe nazyvame vitr. Proudéni vzduchu jsme schopni vnimat. Silu vétru
e byt pro clovéka nicicim zivlem i pomocnikem.

obal Zemé se nazyva ovzdusi nebo atmosféra. Kolem Zemé ho udrzuje
zemska pfitazlivost.
Uz vite, Ze vzduch je slozeny z mnoha plynt. Pro Zivot organismi je
ablaky Se ng nejdilezitgsi kyslik, pro rostliny také oxid uhligity. Nejvice je ve vzdu-
usiku.

~ . chu
skym povrch
a udrZuii v ne

Dolni &a
90% vi
vrstva si
asi do vy

SloZeni vzduchu

1 Jak se muzete presvédéit o pritomnosti veduchu? _
1 Wysvétlete, proc horolezci ve vysokych hordch pouzivaji kyslikové
PFistroje.



Slozeni vzduchu

Wt

Vzduch se sklada z nékolika soucasti. Nejdulezitéjsi z nich je kyslik. Ten potiebuji ke své, ..
7vifata, lidé i rostliny. protoze ho dychaji. (Bez kysliku bychom vydrzeli Zit jen nekolik miny: 1.
vzduchu vypliuje oxid uhli€ity, ktery se uvolfiuje pfi dychani. Nejvétsi ¢ast vzduchu tvor dﬁsn\;—"

= Ol‘i‘ld’ |
vodni para

sloZeni vzduchu aostat ik

Namet k pozorovani - Jak dlouho vydrzite bez pfijmu kysliku?
Zhluboka se nadechnéte, zadrzte dech. Zméite, kolik sekund (minut) vydrzite bez prijmu ks
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Vidime, ze se ¢isla 4 a 23 neobjevila ani jednou, ¢islo 5 se objevilo tfikrat, cislo
6 dvakrat, ...¢islo 13 dvacetkrat atd.

Starsi bratr rekl Ursule, jak maze ciselnou tabulku znazornit.
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n Zjisti z grafikonu vlaku:

(km) |
60

Q O
(%) N
;\Q H '\0 P

9 © O

SRV SIS SIrce

!\0' '\J\ (h)

a) V kolik hodin vyjel vlak z mista A?
b) Kolik mél na trase A-F zastivek?

c) Na kterém kilometru b
d) Kolik km vlak ujel?
e) Co jesté muzes zjistit?

f) Vypocitej, jakou pramérnou rychlosti viak jel.
g) Sestav jizdni fad tohoto vlaku.

km

prijezd

odjezd

mog N w

yla prvni a na kterém posledni zastivka?

Sestroj grafikon vlaku ¢ 23 356, jestlize na zastivku se pocitd 7 minuta.

T ! ]

10

7.25

7.30

7.35

(h)

km PR Os Vlak 23356
0 | Suchdol nad Odrou | 7.25
5 | Hladké Zivotice 7.31
7 | Stachovice 7.35
10 | Fulnek 7.39

Jsou pramérné rychlosti vlaku mezi jednotlivymi stanicemi stejné?



Absolute frequencies of types and subtypes by grades (G) and relative frequency by all types

Types and subtypes Gl G2 G3 G4 G5 Total of types % from all
Pictorial units 635 353 177 116 48 1329 48.15%
Free-form pictographs 331 122 26 29 9 517 18.73%
Structured pictographs 304 230 125 81 29 769 27.86%
Abacus pictographs 1 26 6 10 43 1.56%
Numbered lines 111 150 193 98 124 676 24.49%
Regular numbered lines 110 148 191 96 121 666 24.13%
Thermometers 1 2 2 2 3 10 0.36%
Part-whole (PW) graphics 50 143 92 125 116 526 19.06%
Regular PW graphic 50 132 38 45 58 323 11.70%
Bar models 1 18 9 9 37 1.34%
Pie graphs 10 36 71 49 166 6.01%
Bar graphs 2 35 11 19 67 134 4.86%
Regular bar graph 2 35 9 17 67 130 4.71%
Histogram 2 2 4 0.14%
Line graphs 1 2 6 40 49 1.78%
Point graphs 1 4 9 31 45 1.63%
Dot plots 1 1 8 10 0.36%
Scatterplots 4 8 23 35 1.27%
Specific types 1 1 0.04%
Gauge graph 1 1 0.04%
Totals 798 684 479 373 426 2760 100.00%




Table 2. Counts of analytical units by publishers and areas; with per 100 pages rates (sorted in descending

order by total rate).

Publisher
TAKTIK

Nova skola
Prometheus
H-MAT
Prodos
FRAUS
ALTER
DIDAKTIS
NS DUHA
SPN

Total

HTW
Units
14
32
0
0
2
41
7
6
4
3
109

Per 100 p.
1.357
1.438
0.000
0.000
0.252
2.188
0.468
0.713
0.378
0.249
1.011

MAT

Units
83
115
46
21
43
41
46
32
23
20
470

Per 100 p.
8.401
7.099
2.979
2.706
3.415
2.137
3.948
2.647
2.059
1.860
3.709

Total

Units
97
147
46
21
45
82
53
38
27
23
579

Per 100 p.
4.802
3.822
2.979
2.706
2.192
2.162
1.992
1.854
1.242
1.008
2.469




kategorie ulohy

6. V grafu je znazornén pocet vyjezdi éeskych vyjezdy v mil.
obcanu pres hranice (hodnoty jsou zaokrouhleny
na miliony). Precti z néj, kolik vyjezd( se uskutecnilo
v letech 1993 az 1999, a udaje zapis$ do tabulky.
Podle znazorneni utvor dvé slovni Glohy. (1 uioha = 1 b)

—_EE
_rokiil15_3$3_11994_!_195§+1996]1997!1998
| ijgzgy v mil. = | [ ‘

——Le [ | S

1993 1994 1995 1996 1997 1998 1999 3 |

Zdroj: Ministerstvo pro misini rozvoj nebo www.cot.cz,




kategorie ulohy

2. Podle hesel v nabidce vybarvéte ndsledujici kruhovy graf vaseho denniho rezimu.
24 éasti tohoto grafu predstavuje 24 hodin jednoho viedniho dne. Polozku, kterd neni
soucdsti vaseho viedniho dne, z nabidky vyskrtnéte. Na pofadi udaju nezalezi.

spanek
DGb",-'t ve skole
cesta do ikoly a zpét

ukoly a pfiprava na vyucovani (vietne
vyuditi internetu ke studiu

jidlo {viechna jidla

sport, pobyt venku, Kontakt

5 kamarady

chat, telefonovani, hry na pocditaci

socialni site
cetba

prace v domacnost

jiné



While most employees report microaggressions, marginalized groups are

disproportionately affected.

Women's personal experiences in the workplace, multiples of all men’s experiences

| have been
| have been confused with Others
Others get mistaken for someone else of comment
credit for My judgment someone the same race on my
my ideas is questioned more junior or nationality appearance

All
women

Women
of color

LGBTQ+
women

Women with
disabilities

Source: Women in the Workplace 2023, McKinsey & Company and Leanin.Org

McKinsey & Company

O Men

Others
comment on
my emotional
state

visualization

onboarding


https://www.mckinsey.com/featured-insights/diversity-and-inclusion/women-in-the-workplace

SA common theme during
the interviews was the
lack of user testing.”

doi:10.48550/arXiv.2310.01935




Kam dal?

https://datavizcatalogue.com/

https:/www.data-to-viz.com/
Charticulator & smutek

Datawrapper


https://datavizcatalogue.com/
https://www.data-to-viz.com/
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