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LAB




Light are waves (and particles, but that's a
different story altogether)
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~ Rays X-Rays Rays Rays Radar FM| TV |Shortwave| AM
1x1071¢ 1x1072 1x108— 1x 10 1x102  1x10® 1x10*
Wavelength (in meters)
Visible Light

4x 107 5x 107 6 x 107 7x 107
Wavelength (in meters)

-

High Energy Low Energy



RGB vs CMYK

Computer screens emit light, ink on
naper absorbs light. All colors together

result in white on screens, and black In
orint.

Cyan Magenta and Yellow are the
primaries in printing on paper or other

substrates: the subtractive color model.

Red Green and Blue are the primaries in
mixing light: the additive color model.

YELLOW

Subtractive

Additive



How additive (RGB) colors make
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Mixing them up

Red & Blue
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Mixing them up




Mixing them up

Magenta Cvyan Yellow




How subtractive (CMY) colors make black
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Hex (or hexadecimal) colors

— R=0-255,G=0-255,B=0-255

— 256 x 256 x 256 =16.78 million colours
(= 8 bits)

- R, Gand B each in 2 digits can describe
all required 16.8 million colours

- 0to9 + Ato F =16 steps for each of the
6 digits
—> #000000 = black, #FFFFFF = white

Only Web Colors

Color Picker (Foreground Color)

rrrrrrr

—. e

Add to Swatches

Color Libraries

Lt 75
a: -bH1
b: -22

C:74 %
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HSB/HSV colors

Hue : the color type (such as red, blue, or yellow).

- Ranges from 0 to 360° in most applications. Each value
corresponds to one color: O is red, 45 Is a shade of orange and
55 Is a shade of yellow.

Saturation : the intensity of the color.

— Ranges from 0 to 100%. O means no color, that is a shade of
grey between black and white; 100 means intense color.

Color Picker (Foreground Color)

— Also sometimes called the ‘purity’ by analogy to the
colorimetric quantities excitation purity. ~F

Add to Swatches

Color Libraries

185 ° L: 75

Brightness (or Value) : the brightness of the color. [ R =i =

. 86 % b: -22

— Ranges from 0 to 100%. O is always black. Depending on the i i _x

: 205 M: 0
Y: 21

saturation, 100 may be white or a more or less saturated color. e

# 29cddc
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Lab colors

The CIELAB (or Lab) color space is typically used when graphics
for print have to be converted from RGB to CMYK, as the CIELAB
gamut includes both the gamuts of the RGB and CMYK color
models.

L : the lightness of the color

— Ranges from 0 to 100: O is darkest, 100 is lightest in the color
range

a : colors between green and red
— Ranges from -128 to +127 (in Photoshop)

Add to Swatches

% O i S n e ut ra. I. grey Color Libraries

2 1240 |* OL 0

b : colors between blue and yellow w0 O w

2 473 | b: -128

. 0 C:ow %

— Ranges from -128 to +127 (in Photoshop) Pl =

s 187 Y: 14 %

# 0000bb Ki2 %

— 0 1s neutral grey.
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Color spaces
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RGB

Color Picker

Select Color:

Cancel

H:
Os:

!

) B:

(JR: 0
@) : Alpha

—

U B: 32

Value

.

S: 0.5792 7. 0.4208
Vil B: 0.9404

O 255, 107, 240

# OUubcu

|_| Only Web Colors

https://help.geogebra.org/topic/colorpicker
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https://help.geogebra.org/topic/colorpicker

RGB=RGB [N

Visible light (= Lab color space) REEE
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RGBs compared

sRGB Adobe RGB (1998) ProPhoto RGB

This is a simulation for the sake of comparison. The monitor/screen and the video card
define how many colors can be displayed simultaneously. 18



»

sRGB is the world’s default color space. Use
It and everything looks great everywhere, all
the time. Adobe RGB should not be used
unless you really know what you’re doing. If
you work in publishing, go right ahead and
use it. If you have to ask, don’t even try it.

— Ken Rockwell (https://kenrockwell.com/tech/adobe-rgb.htm)




CMY(K) S O\ O

When converting from RGB to
CMY(K), you will always lose
colors since the CMY gamut is
smaller than the RGB gamut.
Bright greens, oranges, purples,
and reds are typically lost In
conversion.

Visible light (= Lab color space) REEE

20



Black = Key

Adobe RGB (1998) CMY CMYK

21



DESIGN COUCH SESSIONS #01 : COLOR

Color conversion




RGB to RGB

B - 5 . "> Adobe Photoshop CC 2019
10 s [ ‘ i % Fea Red 38 7 Select and Mask...

% maxresdefaultjpg @ 100% (RGB/

= { Fade... NP | 50 : ‘ 4 ‘ ‘ : History

; . Actions

C wyv Merged 3% ( /?‘” ‘ ) . , il Properties
= ] special " " 4 % ) . ' | ' . g £ Brush Settings
= ’ ‘ § rus ing
. 3 : { @ Brushes
Search Convert to Profile
Check Spelling... .

< Clone Source

4

5
.

Find and Replace Text...

Source Space /—\ : |
Fill... K Al Character
S Profile: Adobe RGB (1998) VR,

!] Paragraph

. Cancel
Destination Space ) 3

éé‘rs-;;éc;i‘v;e}\‘lvarp Profile: sRGB IEC61966-2.1 &2 Preview

y Transt

Conversion Options

Engine: Adobe (ACE) Advanced

Define Brush Preset...
Define Pattern... 7 7 .
S Intent: Relative Colorimetric

Purge

Use Black Point Compensation

i HPE€O07H 7o aEARPXNEN N (]

Adobe PDF Presets...
Presets Use Dither
Remote Connections...

&
a

Color Settings...
Assign Profile...
Convert to Profile...

B e

Keyboard Shortcuts...
Menus...
Toolbar...

Start Dictation

https://digital-photography-school.com/6-color-settings-photoshop-need-know/
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RGB to CMY(K)

¥ Adobe RGB (1998)

When converting from RGB to
CMY(K), it’s best to use at least
Adobe RGB (1998) as color space
since all CMY colours are contained
within this gamut. The sRGB gamut
IS not completely compatible with
the brightest color areas of CMY.

24



The best solution @

Use Adobe RGB (1998) as color setting in Photoshop

N/

Use CMYK setting in Illustrator or InDesign

J

Keep photographic images in RGB colours, don’t convert them to CMYK
In Photoshop. Even sRGB Is often better than CMYK.

J

Let the printing company do the conversion to CMYK (inks/toners)

J

It you have to do it yourself — deliver print-ready PDFs — use the
GWG2015 Application Settings... see next slides
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Ghent Workgroup
Print Specitications & Application Settings

ea® < M s O f? & gwg.org ¢ Ol i @
Pinlt Edenspiekermann v Inspiratie v Banken v  Styleguides v Beeldbanken v Design links v Marcom links v CMS & Technology v  Online jaarverslagen ¥ Nieuws v  Apple v WaarBenJij.N..r Hong Kong Index of Tango lyrics >>
Gatsby and WordPress: Keepi... How to Speed Up WordPress |... RGB versus CMYK How to Use LAB Color in Phot... key in cmyk - Google Search Best results when changing R... | Home - Ghent Workgroup -+
BEST PRACTICES FOR PUBLISHING & PACKAGING WORKFLOWS Revoke Cookies .
| 2 e < [ < (N} f? # gwg.org & (4] th
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at: by and WordPress:... How to Speed Up Word.., RGB versus CMYK How to Use LAB Color ... key in cmyk - Google S... Best results when chan... Workflow Tools - Ghent... Application Settings - G...

Revoke Cookies

BEST PRACTICES FOR PUBLISHING & PACKAGING WORKFLOWS

‘2’ Workgroup

G h e n t Workflow Tools Learn Specifications About the GWG News Contact

[!’ Workgroup

Test your print workflow!

Ghent Workgroup > Application Settings

Application Settings

download the free
Ghent PDF Output

Please find below the settings for the most commonly used applications in professional publishing workflows, to automatically and properly create and check PDF files. Simply
download and install in your favorite application.

GWG 2015 GWG 1v4

[
(&) (@ Adohe Acrba

Adobe Acrobat is the industry-leading PDF viewing and editing app that lets you scan, compare, preflight and secure PDF's for print

{

|

\

y

\
(P

and digital media. With it’s built in preflight engine you are capabale of checking, fixing, optimising and converting incoming PDF’s More

Ghent PDF Output Suite Workflow Tools GWG Specifications Application Settings into industry leading PDF standards such as PDF/A, PDF/E, PDF/VT, PDF/X and the Ghent Workgroup specifications. Information

Ghent PDF Output Suite 5.0 helps

determine whether workflows are

behaving as expected, and identify
errors in a fast and easy way.

The main purpose of the Ghent
Workgroup is to create practical
workflow tools that make your daily
production tasks easier and faster. We
are always adding or updating these
tools, click here to learn more.

The GWG PDF Specifications describe
file setting and workflow processing
requirements necessary to achieve
the highest quality production and
exchange efficiency of PDF files.

Educate yourself

Settings for the most commonly used
applications in professional publishing
workflows, to automatically and
properly create and check PDF files.
Simply download and install in your
favorite application.

M i.ssed

.

Adobe InDesign

Adobe InDesign is the industry-leading page design and layout app that lets you create, preflight, and publish beautiful documents for
print and digital media. Adobe InDesign has everything you need to make posters, books, digital magazines, eBooks, interactive PDFs, More

and more. Information

DOWNLOADNOW &
Adobe Illustrator

Adobe Illustrator is the industry-standard vector graphics app that lets you create logos, icons, drawings, typography, and illustrations
More

for print, web, video, and mobile. .
Information

Adobe Photoshop

If you can think it, you can make it with Photoshop CC, the world's best imaging and design app. Create and enhance photographs,
illustrations, and 3D artwork. Design websites and mobile apps. Edit videos, simulate real-life paintings, and more. It's everything you More

need to make any idea real. Information

https://www.gwg.org/application-settings/
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Print-ready PDF generation from Adobe CC

Adobe PDF Preset:

Standard:

General
Compression
Marks and Bleeds
Output

Advanced
Security

Summary

[lllustrator Default]

Custom

[PDF/X-3:2002]

[PDF/X-1a:2001]

[High Quality Print]

[PDF/X-4:2008]

[Smallest File Size]

[Press Quality]

7zanli=
GWG2015_CMYK_CS5-CC_350ppi
GWG2015_Lmrn+rrup_Ld>-CC_250ppi
GWG2015_CMYK+RGB_CS5-CC_350ppi
ISO Coated FOGRA39L (EFI)
GWG2015_CMYK_CS5-CC_250ppi

RGB for iPad

27



Print-ready PDF generation from Adobe CC

Save Adobe PDF

Adobe PDF Preset: | GWG2015_CMYK_CS5-CC_350ppi

Standard: PDF/X-4:2010 v Compatibility: Acrobat 7 (PDF 1.6)

General General

Compression Description: Ghent Workgroup 2015 Specifications - PDF/X-4 compliant.

Marks and Bleeds CMYK only (Classic delivery method).
Downsampling to 350 ppi for images with resolution above 700 ppi.

Output Layers are not preserved.

Advanced

Security Options

Summary!
(] Embed Page Thumbnails
[] Optimize for Fast Web View
(] View PDF after Saving

[_] Create Acrobat Layers from Top-Level Layers
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Print-ready PDF generation from Adobe CC

Save Adobe PDF

Adobe PDF Preset: GWG2015_CMYK_CS5-CC_350ppi (Modified)

Standard: PDF/X-4:2010 v Compatibility: Acrobat 7 (PDF 1.6)

General Marks and Bleeds

Compression Marks
Marks and Bleeds
Output

B All Printer's Marks

= Trim Marks Printer Mark Type: Roman

: Re jistration Marks : :
Security Trim Mark Weight: 0.125 pt

] -
., color Bars

Advanced

Summary!

Offset: © 5 mm
Page Information

Bleeds

Use Document Bleed Settings

29



Print-ready PDF generation from Adobe CC

Save Adobe PDF

Adobe PDF Preset: GWG2015_CMYK_CS5-CC_350ppi (Modified)

Standard: PDF/X-4:2010 v Compatibility: Acrobat 7 (PDF 1.6)

General Output
Compression Color
Marks and Bleeds

Output
Advanced Destination: Working CMYK - Coated FOGRA39 (ISO 12647-2:2004) v

«olor Conversion: Convert to Destination (Preserve Numbers)

Security

Summary!

PDF /X
Output Intent Profile Name: Working CMYK - Coated FOGRA39 (ISO 12647-2:2004)
Output Condition Name: Printing according ISO12647
Output Condition Identifier:
Registry Name:

] Mark as Trapped

Description

30



Print-ready PDF generation from Adobe CC

Save Adobe PDF

Adobe PDF Preset: GWG2015_CMYK_CS5-CC_350ppi (Modified)

Standard: PDF/X-4:2010 v Compatibility: Acrobat 7 (PDF 1.6)

General Advanced

Compression Fonts
Marks and Bleeds

Output
Advanced @ All fonts with appropriate embedding bits will be embedded.

Subset fonts when percent of characters used is less than: 100%

Security

. : Overr.int and Transparency Flattener Options (PDF 1.5 Cnly)
ummary!
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Color management




Color management workflow

DISPLAY
The purpose of a managed color

Monitor
workflow or color management system !,' t
|

. . ] OUTPUT
IS to provide color consistency and

Profile

oredictability throushout the entire TR /-#J
workflow. BT

Scanner Profile
(ICC/ICM)

Profile RGB Printer

. . . ICC/ICM
In order to achieve this consistency and | )

predictability, we use ICC/ICM color
profiles for every device in the chain.

Scanner Color So Monitor Knows And Printer Can
Translates to This to Show This Print This

33



Input and output devices

Input Display Output

a - =

CAMERA —-———ip—  COMPUTER ———p————i— PRINTER

scan > view > edit > proof > reproduce

Scanners, computer monitors, printers; they all speak
different color ‘languages’. Consider the ICC profiles to be
the ‘translators’ or interpreters that help to maintain the
appearance of colors between devices.

— Input profiles are for scanners and cameras
— Display profiles are for monitors (screens)

— Output profiles are for laser/inkjet printers and offset
presses and are substrate related. Glossy paper needs L o = = = =
a different profile than matte paper.

More here: https://www.colourmanagement.net/advice/about-icc-colour-profiles
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Display settings - best practise

— Set your display color profile to the
proper ICC profile for your monitor.

—> Make sure you select
Proof Setup > Monitor RGB
In Photoshop or Illustrator

® C < oo DELL U2715H

; Display i

Display profile:

DELL U2715H
DELL U2715H Calibrated

ACES CG Linear (Academy Color Encoding Sy...
Adobe RGB (1998)

Adobe RGB (1998)

AMX_0500_003

Apple RGB

CIE RGB

Color LCD

ColorMatch RGB

Show profiles for this display only

AirPlay Display: = Off

Show mirroring options in the menu bar when available

@ - m B0 HE

@ PhotoshopCC File Edit Image Layer

Type Select Filter 30 758 Window Help

ather: 0 px Style: Normal

% maxresdefaultjpg @ 100% (RGB/8#/Monitor)

2

.
/.
=

v

[a

| Night Shift

,99,9" P@filg
Delete Profile

Calibtats...

Zoom Qut B-—_ - .
Fit on Screen #0  Legacy Macintosh RGB (Gamma 1.8)
Fit Artboard on Screen

. Internet Standard RGB (sRGB)
| 100% -4+ v Monitor RGB

200% , : e =
Print Size Color Blindness - Protanopia-type

Color Blindness - Deuteranopia-type
—

Flip Horizontal

Screen Mode >
A - ‘ . 3
|V Extras H ‘

Lock Guides X3
~ Clear Guides
‘Clear Selected Artboard Guides
Clear Canvas Guides
“New Guide...

'New Guide Layout... .
New Guides From Shape 3 ' 3
Lock Slices
Clear Slices L y e -‘

More here: https://digital-photography-school.com/6-color-settings-photoshop-need-know/
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Judging color on your screen

Apple Retina Screens nowadays can display 10-bit colors
(Display P3 or ‘wide gamut’). This means that the sRGB
standard (8-bits color) doesn’t cut it anymore. That’s also
why it’s wise to use Adobe RGB (1998) as your RGB
workspace setting in Photoshop.

XXRR Wide Gamut RGB (P3)
S¥ Adobe RGB (1998)

If you want to learn more about this topic, read this:

https://www.digitalphotopro.com/gear/imaging-tech/
apples-wide-color/

Visible light (= Lab color space) XXX


https://www.digitalphotopro.com/gear/imaging-tech/apples-wide-color/

Color settings in Adobe CC applications

Color Settings

Use these color settings in Photoshop, e

o Working Spaces Conversion Options
I n D eS I gn a. n d I “.U St ratO r fO r t h e beSt RGB: Adobe RGB (1998) Engine: Adobe (ACE) Cancel
. CMYK: Coated FOGRA39 (ISO 12647-2:2004) Intent: Relative Colorimetric v Load...
d ay to d ay eX p e rl e n Ce ° Gray: Generic Gray Gamma 2.2 Profile Use Black Point Compensation Saval.

Spot: Dot Gain 15% Use Dither (8-bit/channel images)
Preview

Compensate for Scene-referred Profiles
Color Management Policies

RGB: Preserve Embedded Profiles v Advanced Controls

CMYK: Preserve Embedded Profiles v Desaturate Monitor Colors By: 20

Blend RGB Colors Using Gamma: 1.00
Gray: Preserve Embedded Profiles v ‘ ng

Blend Text Colors Using Gamma: 1.45

Profile Mismatches: Ask When Opening Ask When Pasting

Missing Profiles: Ask When Opening

Unsynchronized: Your Creative Cloud applications...

Description

Adobe RGB (1998): Provides a fairly large gamut (range) of RGB colors and is well-suited for documents that will be converted to
CMYK. Use this space if you need to do print production work with a broad range of colors.
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Color impaired




Design for the color impaired

0 0.1 02 W o 03 0.4 0.5 0.6

Normal vision

0.6

520 530 540 550
0 ' 0.6

510

0.4 8

0.1

4“0
430

0.1 02 @ o’ 0.3 0.4 0.5 0.6 0 0.1 02 9 u’ 0.3 0.4 0.5 0.6

Protanopia Deuteranopia

The 3 types of color ‘blindness’

0.6

sio | 40

0.4

0.1

0.1 02 2 ., 03 0.4

Tritanopia

0.5 0.6
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Design for the color impaired

Color Oracle is a free color blindness
simulator for Windows, Mac and Linux.
It takes the guesswork out of designing
for color blindness by showing you in
real time what people with common
color vision impairments will see.

http://colororacle.org/index.html

http://colororacle.org/resources/
2007 _JennyKelso_ColorDesign_hires.pdf

@ C

Deuteranopia (Common)
Protanopia (Rare)
Tritanopia (Very Rare)
Grayscale

Preferences...
About...

Quit Color Oracle

40
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DESIGN COUCH SESSIONS #01 : COLOR

Color inspiration




@0 ®e < > Bl 7§_ 5 f2 @ @ ® & colorhunt.co < 707 g B s

'@" Color Hunt Palettes = New v

colorhunt.co

search Palettes

Color Palettes for
Designers and Artists

Color Hunt is a free and open
platform for color inspiration with
thousands of trendy hand-picked
color palettes

¥ 89 Yesterday ¥ 92 2 days ¥ 112 3 days

Get our Chrome extension for
color inspiration in every new tab

€ Add to Chrome

¥ 223 4 days ¥ 143 5 days ¥ 201 6 days ¥ 155 1 week

¥ 258 1 weeh ¥ 422 1 week ¥ 458 1 weel ¥ 273 1 week
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ColorSnapper 2 allows you to match the
colorsnapper.com color export format to your coding style.
Along with all new supported formats,
Including Generic,CSS, NSColor, UIColor,
Swift, Android, Java, .NET, CGColor, and
OpenGL this results in even faster
developer workflow.

Q Start typing to filter formats... O

Generic Hex

Ox3f974f

® O

® Colors

E5 Generic 8-bit
63, 151, 79

|l< >

Colors.playground ) No Selection

import Cocoa E% Generic Decimal

0.247, 0.592, 0.310

// ColorSnapperl

var colorl = NSColor(red:0.863, green:0.078, blue: e 0,863 90,078 b0,23521,0 E] CSS Hex
0.235, alpha:1) #3f074f
var color2 = NSColor(red:9.855, green:9.102, blue: ® r0,855¢90,102b 0,251 21,0
0.251, alpha: 1) El CSsRcB
colorl == color2 false rgb(63, 151, 79)
: El CSS RGBA
// ColorSnapper2 €SW|ﬂ NSColor RGB rgba(63, 151, 79, 1)
var color3 = NSColor(red:0.863, green:0.078, blue: 0.863 0.078 0.235 ,2352a 1,0
0.235, alpha:1) ‘ E] CSSHSL
var color4d = NSColor(red:0.863, green:0.078, blue: ® r0,8639g0,078b0,23521,0 hsl(131, 41%, 42%)
0.235, alpha:1l)
color3 == color4 true El CSSHSLA

hsla(131, 41%, 42%, 1)

3 Swift NSColor RGB
NSColor(red:0.247, green:0.592, blue:0.310, alpha:1)

3 Swift NSColor device RGB
NSColor(deviceRed:0.247, green:0.592, blue:0.310, alpha:1)
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The super fast
color schemes
generator!

Start the Generator, it's free!

Bring your team
together with Slack,
the collaboration hub
for work.
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Colordot

U Colordot for iOS & Ap[IDS’to‘re

A color picker for
humans.

Colordot for iOS is an easy way to create
and share color palettes with just a swipe
of your finger.

Available on the App Store —

So, what can it do?
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For more inspirational tools, check out this Blog article
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The 11 best color tools for
designers

Meet a few tools that will make working with color faster and more fun.

& MAT VOGELS MARCH 27, 2018 RESOURCES
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Good luck!

Edo van Dijk
@edoch
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