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Fig. 5. The apparent magnitudes of electric shock, length, and brightness follow different
curves of growth, because their power law exponents are 3.5, 1.1, and 0.33, respectively. Note
how the curve is concave upward or downward, depending on whether the exponent 15 greater
or less than 1.0. The power function for apparent length is almost straight in these linear coor-
dinates because ils exponent is close to 1.0, The units of the scales have been chosen arbi-
trarily in order to show the relative form of the curves on a single graph. (From Stevens 1961.)
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http://apps.usd.edu/coglab/WebersLaw.html
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Barva ve vizualizaci

Zamerne vyuziti k neseni vyznamu
Kodovani hodnot/kategorii

Propojeni grafiky s identitou znacky

Nezamerné asociace






' Volebni ucast v krajich (v %)

2000-2020

secteno: 0,00 %

40,30

36,89 34,57

s PVl V BENATKACH JE PRI ZVYSENE HLADINE POPRVE AKTIVOVAN PROTIPOVODNOVY SYSTEM MOJZIS.
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Barevne modely

* HSV, HSL,...

e Tri zakladni dimenze
e Hue -> odstin — dominantn/ vinova délka
e Saturation -> chroma, sytost - sila barvy

* Value -> hodnota jasu — mnozstvi bileho svetla



Barevne modely
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Color Picker
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HCL Colour Space
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HCL Colour Space




iWantHue

/medialab.github.io/iwanthue/

& i want hue

Color space

Default preset v

<o P -
C 30 } l 80
e

[ Improve for the colorblind (slow)
[ Dark background

We used:
sigma.js, Prettify, Bootstrap, jQuery, Modernizr, Initializr

Check our GitHub.

Colors for data scientists. Generate and refine palettes

of optimally distinct colors.

Palette

5 | colors soft (k-Means) v

i+ Make a palefte

See also our other tools at Médialab Tools!

SciencesPo. | médialab

And a huge thanks to these inspiring works: eloped by Mathieu Jacomy

Chroma.js at the Sciences-Po Medialab
| massively use this excellent js library to convert colors. If
you have not done it yet, look at this post. You'll

understand much useful things about color in dataviz.

Help, bug report or contacting us:
iIGr GitHub Issues.



https://medialab.github.io/iwanthue/

Interakce barev

 oko neni kamera
* role kontextu a zkusenosti
* jednotnost barvy objektu bez ohledu na dobu

* konstantnost barvy

* uzitecné pro realny svet

« problematicke pro informacni grafiku



iluze barevného kontrastu

Michel Eugene Chevreul - The Principles of Harmony and Contrast of Colours (1839)



iluze barevneho kontrastu
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iluze barevného kontrastu
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iluze barevného kontrastu

The increasingly div

erse United States of
The racial and ethnic diversity of communities varies greatly acrass the country, but rapid change is coming to many

America

{the least-oiverse areas

Low Coversity

County-level change in diversity since 2000 Signoress

Low diversity __ High diversity
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High diversity

Litthe change




Josef Albers

Interaction of Color Josef Albers

Unabridged text and selected plates
Revised edition
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Anomalie barevneho videni

* béezne vidéni je trichromaticke

* tfi druhy Cipku = tfi barvy

« tézko odhadnout, kolik lidi ma vadu barvocitu
* muzi (geneticka vada v chromozomu X): 8-9 %

« zeny: 0.5 % (tetrachromatickeé videni — 100x sirsi sp.)



Human Vision Bird Vision




Anomalie barevneho videni

* Protanopie - Cervena
e Deuteranopie - zelena
* Tritanopie — modra

« Achromatopsie

* pseudoizochromatické tabulky

* Ishiharovy testy



EnChroma® Color Blind Test | Te X +

C @ O E) enchroma.com

Tnal #1

?

Unsure



https://enchroma.com/pages/color-blindness-test

1. ro¢nik bakalaiské
® 2. rotnik bakalarské

3. rotnik bakalaiskeé
= 1. rocnik navazujici

magisterské

= 2. rotnik peeemtind

magistersk

* L rocnik bakalaiske

® 2. rofnik bakalaiské
3. rotnik bakalafskeé

“ L rotnik navazujici

magisterske

" 2 rofnik navazujici
magisterske




D Coblis — Color Blindness Simu X -+ — O

C @ O A& www.color-blindness.com/coblis-color-blindness-simulator/ B a2 wr Lo g g a @
_ CVD Categories
Drag and drop or paste your file in the area below or: | Browse... | No file selected.
Trichromatic view: Anomalous Trichromacy: Dichromatic view: Monochromatic view: A ca dem IC animais Children N ews
O Normal (O Red-Weak/Protanomaly (O Red-Blind/Protanopia (O Monochromacy/Achromatopsia < & > :
O Green-Weak/Deuteranomaly O Green-Blind/Deuteranopia O Blue Cone Monochromacy People Pics Professions Publications
O Blue-Weak/Tritanomaly @® Blue-Blind/Tritanopia

Stories Tests Thoughts Tools web

Use lens to compare with normal view: = No Lens Normal Lens Inverse Lens
Reset View

T
~ \ : Recent Articles

New Release of Color Blindness Simulator

Color Blind Check released!!

“Life Without Color” — Film about Color Blindness
Test Version of “Color Blind Check” Android App
Available

“Colourblind as all we are”

Archives

| Select Month v |



http://www.color-blindness.com/coblis-color-blindness-simulator/

® Color Oracle Preferences

Keyboard Shortcuts

Deuteranopia (common): = F5 B
Protanopia (rare): MNone B

Tritanopia (very rare): MNone B
Grayscale: F13 B

' Reset to Defaults |

Add Color Oracle to the menu bar at login



https://colororacle.org/

Prostredi pro absolvovani praxe
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Co s timvsim?

“In visual perception a color is almost never seen as it
really is— as it physically is. This fact makes color the
most relative medium in art. In order to use color
effectively it is necessary to recognize that color deceives
continually. To this end, the beginning is not a study of
color systems. First, it should be learned that one and the
same color evokes innumerable readings.” — Josef Albers



Volba palety a stupnice

* palety daneé prirozené (mapa)
e semanticka rezonance

« kulturni rozmer barvy



Nevhodny obsah blokuje 43 % knihoven

Blokuji vsude

Neblokuji

Jen v détském
oddéleni

? Jiné
Mevim

Graf ¢. 1 Blokovani nevhodného obsahu v knihovnach.
14 % ze zkoumanych knihoven blokuje nevhodny obsah pouze v détském
oddéleni. 29 % blokuje nevhodny obsah napfic viemi oddélenimi.
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https://informationisbeautiful.net/visualizations/colours-in-cultures/

Volebni model - ¢erven 2021 wWww.ct24.cz

30

24,5 %

3,5%
(¢)
‘f ‘ 25% 159% 15%
|
I
ANO Pirati SPOLU* SPD KSCM ¢ssD TSS** Prisaha Zeleni ostatni

a STAN

*ODS, KDU-CSL, TOP 09 **Trikolora Svobodni Soukromnici

Zdroj: CVWM



Volebni model - ¢erven 2021 www.ct24.cz

30
24,5 %
25
22,5 %
20 —
15 =—
10 —
, 3,5 %
> [5)
25% 159 15%
H e =
. A I
ANO Pirati SPOLU* SPD KSCM ¢ssD TSS™ Prisaha Zeleni ostatni

a STAN

*ODS, KDU-CSL, TOP 09 **Trikolora Svobodni Soukromnici

Zdroj: CVWWM



seémanticka rezonance

DOI: 10.1111/cgf. 12127



http://dx.doi.org/10.1111/cgf.12127

seémanticka rezonance

lahody

DOI: 10.1111/cgf. 12127



http://dx.doi.org/10.1111/cgf.12127

The Rise and Fall and Bee Colonies

Maps show percentage change in number of estimated bee colonies compared to 1990
-80% -40% +40% +80%  +120%
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Twitter: @BlakeRobMills | Source: USDA | GitHub: BlakeRMills




Barevne stupnice

« Kvalitativni (nominalni meéritko) — paleta

e Kvantitativni



Kvalitativni paleta

e cil: absolutni rozlisitelnost

* nejvzdalenéjsi v HCL prostoru

o limit: 12 (?)

* monochromaticka paleta nekdy lepsi reseni...

 Excel

" negativar H E B
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(f) Distribution of Genus

® Geobacter

® Gloeobacter
® Haliangium

® Heliobacterium
® Hermetosiphon
@ Isosphaera

® Ktedonobacter
® Leadbetterella
¥ Leptospira

® Leptothrix

@ Lyngbya

[/

 Methylacidiphilum @ Nodularia

@® Methylibium

@ Methylobacterium @ Opitutus

@ Methylococcus
® Microcoleus

@ Microcystis

@ Microscilla

@ Moorella

@ Mycobacterium
@® Myxococcus
@ Nitrosococcus

" Acaryochloris @ Aromatoleum

@ Ammonifex
@® Anabaena

@® Nostoc ® Ralstonia
@ Rhizobium
@ Oscillatoria
@ Oscillochloris
® Pacnibacillus
® Pedobacter
) Pedosphaera @ Roseiflexus
® Pelobacter ® Roseomonas
@ Pelotomaculum @ Rubrobacter

@ Pirollula @® Shewanella

@ Achromobacier @ Arthrospira @ Caulobacter @ Dosulfatibacilly
© Acidiphiium @ Azoarcus @ Chitinophaga @ Dosulfitobacteri
@ Acidobacterium @ Bacillus @ Chlorobaculum @ Desulfobacteriu
@ Acidovorax @ Bacteroides @ Chlorobium @ Deosulfococcus
P @ Acinetobacter @ Bordetella @ Chioroflexus @ Deosulfotomacul
s @ Abidiferax @ Bradyrhizobium @ Chthoniobacter @ Desulfovibrio
———___ @ Algoriphagus @ Burkholderia @ Clostridium ® Dosulfuromonas
" @ Alkaliimnicola @ Caldanaerobacter @ Cupriavidus @ Dictyoglomus
@ Allochromatium @ Caldicellulosiruptor @ Cyanothece @ Dyadobacter

@ Candidatus Accumulib® Cytophaga
@ Candidatus Desulforuc® Dechloromonas @ Frankia

@ Anzerolinea @ Candidatus Koribacter@ Dehalococcoides @ Gemmata
@ Anaeromyxobacl Candidatus Solibacter @ Deinococcus

@ Pseudomonas ‘@ Sphingomonas

® Spirochaeta
® Spirosoma

@ Rhodopireliula @ Stgmateila

@ Rhodopseudomc ® Streptomyces

® Rhodospirillum @ Symbiobacterium
@ Rhodothermus ‘@ Synechococcus

® Syrechocystis
@ Syntrophobacter

@ Carboxydothermu @ pesulfarculus

@ Flavobacterium

® Goobacillus

@ Thermodesulfovibrio
® Thermomicrobium
@ Thermosinus

@ unclassified
@ Thiocalkalivibrio from Bacte
@ Thiobacillus @ ynclassifiet
@ Trichodesmium  from
Other

@ Variovorax



Colombia

Palmyra Atoll
20%

Singapore “'-.-'.Q\

| 35% @\, »'
Réunion yA GBR 22%
40% \
Ningaloo 0
a 65
| X < i::’ Lord Howe
1

5% 0 @ 4%

Acroporidae Astrocoeniidae Diploastreidae M Lithophyllon Merulinidae m Orbicella Seriatopora Incertae sedis
Acropora W Stephanocoenia W Diploastrea Podabacia Cyphastrea Pectinfa Stylophora W Plerogyra - Macrorhynchia
Alveopora  Coscinaraeidae Euphyllidae  Helioporidae Caulastrea Platygyra : Poritidae M Leptastrea * Heteractis
M Astreopora g Coscinarea s Galaxed m Heliopora Dipsastrea. Montastraeidae = Goniapora M Pachyseris ™ Millepora
B ;\SAOPO(G Dendrophylliidae % Lobophyllidae Echinopora Montastrea Porites Physogyra I8 Sinularia
ontipora g B Favites i - 5
Amaricid Dendrophy!l;q Clenactis B Acanthastrea oo N_IUSS'da.e Psammacoridae Outgroups W Ephytum
gariciiaae Eguchipsommia — s W Echinophyllia 1* Diploria B Psammacora Stvlaster A Sarcophyton
W Agaricia W Danafungia : Hydnophora e scolvmi . : In Stylas S
i Ag [] Tubastrea W Fungid spp. B Lobophyllia Leptoria | .CO ym:a. Siderastreidae & Aiptasia B Mnemiopsis
Pavona [ Turbinaria ok "~ M Oxypora : Pocilloporidae Pseudosiderastrea ot W Palythoa
; 3 M Heliofungia Merulina . & Distichopora
Gardineroseris W Pocillopora Siderastrea # Rhodactis

Fungiidae

Fig. 7 Map of the distribution of “Ca. A. rohweri” in coral and cni- in which “Ca. A. rohweri” was present. Percentages indicate the
darian outgroups. Coral samples included in map were from the Global number of coral samples from each geographic location in which “Ca.
Coral Microbiome Project (EMP Study ID 10895) and Palmyra Atoll A. rohweri” was identified. “Ca. A. rohweri” has also been identified
Corallimorph and Bleaching Surveys (EMP Study ID 10798), a total in samples from the Caribbean which were sequenced using a different
of 451 samples. Ring charts show the number of samples (numeral protocol and therefore not included in this analysis

inside ring) and the different coral host genera (exterior colored bars)



https://www.nature.com/articles/s41396-019-0482-0.pdf

Kvantitativni stupnice

e plynula vs intervalova

n =9, scheme = 'BuRd’

1 2 3 4 5 6

h = 256, scheme = 'BuRd’
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Kvantitativni stupnice

 pravidlo: vétsi Cislo — intenzivnéjsi barva
« divergentni a konvergentni

* dvoukoncové a jednokoncove

| DU




Female researchers as a % of total researchers
(2017 or latest year available)

N. Macedonia
Latvia
Lithuania
Serbia
Bulgaria
Moldova
Croatia
Montenegro
Iceland
BIH
Romania
Ukraine
Albania
Estonia
Portugal
Slovakia
Spain
Belarus
Russia
UK
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Turkey
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Ireland
Italy
Slovenia
Belgium
Denmark
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Switzerland
Finland
Hungary
Austria 20.5
Luxembourg 28.9
Malta
Germany 28
France
Czechia 26.8 25.8-30  30-35  35-40  40-45 45-50 50-52.3 Nodata

Netherlands 25.8
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©2021 Milos Popovic https://milosp.info
Source: UNESCO Institute for Statistics, June 2019.
http://uis.unesco.org/sites/default/files/documents/fs55-women-in-science-2019-en.pdf



divergentni
stupnice v HCL




Barevné stupnice

Kvantitativni (mnozstvi) Kvalitativni (druh)

Ko HWI Divergentni(dvoukoncova)

Jednobarevna Vicebarevna

L'

N | Y P4sova(spoleény znak)
"E =

Symetricka  Asymetricka

Zdroj: https://dspaceb.zcu.cz/bitstream/11025/7135/1/Bakalarka.pdf



Obr 1: Celkova kriminalita v Cesku v oddélenich policie, 2013-2015
Total crime in the Czech Republic by police districts, 2013-2015

Celkovy potet \ _
trestnych &ind na 1 000 T P obyvatel mésta
obyvatel ve véku 15 a vice let

Number of inhabitants
Number of crimes 1,000
lnhmmw1:.yromandoldor © 20000-50000
hranice oddéleni policie/police district border © 50001 - 100 000
__ = hranice kraje/region border ® 100 001 - 500 000
16 22 30 40 =" hranice statu/country border ® >500000

Zdroj: Policejni prezidium CR (2013-2015), SLDB (2011).
Source: Police Presidium of the CR (2013-2015), The Population and Housing Census (2011).
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iWantHue

/medialab.github.io/iwanthue/

& i want hue

Color space

Default preset v

<o P -
C 30 } l 80
e

[ Improve for the colorblind (slow)
[ Dark background

We used:
sigma.js, Prettify, Bootstrap, jQuery, Modernizr, Initializr

Check our GitHub.

Colors for data scientists. Generate and refine palettes

of optimally distinct colors.

Palette

5 | colors soft (k-Means) v

i+ Make a palefte

See also our other tools at Médialab Tools!

SciencesPo. | médialab

And a huge thanks to these inspiring works: eloped by Mathieu Jacomy

Chroma.js at the Sciences-Po Medialab
| massively use this excellent js library to convert colors. If
you have not done it yet, look at this post. You'll

understand much useful things about color in dataviz.

Help, bug report or contacting us:
iIGr GitHub Issues.



https://medialab.github.io/iwanthue/

+

8 http github.io/palett

Chroma.js Color Palette Helper

This chroma.js-powered tool is here to help us mastering multi-hued, multi-stops color scales.

What kind of palette do you want to create?

Palette type: diverging

Number of colors: | 12 <

o

Select and arrange input colors

00429d EERI-TERii=] ffffed 93003a
004294 L] 93003

Check and configure the resulting palette v This palette i colorblind-safe

simulate: narmal trit.
correct lightness bezier interpolation

lightness saturation hue
a0 80 300
a0 0 250
70

200


https://gka.github.io/palettes/#/9|s|00429d,96ffea,ffffe0|ffffe0,ff005e,93003a|1|1

helwizard.org:3000/hclwizard/ = +

«— C @ O & hdwizard.org H-Jks @ L N &2 - = @ =

Example Plot Spectrum Color Plane & Export @ Info

Base Options Color Settings

Type of paletie -360 Bl HuEd
SET
Basic: Sequential (multi-
hue) - _agg 380 HUE2
SET
Base color scheme o 60 100 CHROM.
o—— SET
Purple-Blue -
o] 100 CHROM,
Example SET
Wap M o 25 100 LUMIN.*
- SET
Control Options . UM
[] Reverse SET
Correct colors 0 2 POWER
[] Dark mode - SET
Desaturated
I:.I . a 3 POWER
Vision seT
(® Mormal
O Deutan 2 g 40 NUMBEI
| SET
() Protan

Returnto R
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Takze...

* barva je silné subjektivni

* jeji vnimani ovliviuje i predchozi a kulturni zkusenost

« design pro globalni publikum je tak naroCny

« design pro lokalni publikum uplné stejné

* barvy v Excelu jsou ve vychozi podobé mnohdy nesmysl
 myslime na zakladni pravidla a problémy

* k ruce mame arzenal nastroju



