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Why do we have to do Color management in a PDF?

 RGB content in layout (Office-RGB, Digicam)
« Not designed for *this* printing process
- total ink coverage to high
- inconsistent black generation
« Spot Colors not correct
- inconsistent alternate color definition
- inconsistent spot color names for *one* spot color

- Use of device independent colors (CIELAB, ICCbased)
- Softproof of PDF pages
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Available color space definitions in a PDF file

* Device dependent colors

- DeviceGray, DeviceRGB, DeviceCMYK

- Separation (single Colors, All, None)

- DeviceN (up to 32 color channels, additions defined as NChannel)
* Device independent colors (calibrated)

- 1CC-based Gray, RGB, CMYK

- CIELAB

- CalGray and CalRGB (basic color management functionality)

- Default color spaces - used for mapping of color spaces
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Color properties needed for color conversion

« Correct Color Management maintains and in the case of color
conversions honors the following color properties per object:

Color space (Graycale, RGB, CMYK, CIELAB, spot color)
Color value

Color characterization (ICC profile, PostScript CSA/CRD)
Rendering Intent

Destination Color space or Qutput Intent profile (PDF/X)

Alternate Color Definition of Spot Colors (e.g. CMYK)
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Prinect Color Editor

- Information about the PDF (page)
- PDF/X Output Intent
- Color Spaces
- Special Colors
- Separations

- Color values per object

- expected conversion values (only in
licensed copy)

- Additional information per object
- ICC profile
- Rending Intent
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© ) O Prinect Color Editor: Color M

— PDF/X Output Intent

ISO Coated
(save.. ) ( Remove ) ( Add.. )
~| current 1 Converted 1
—————————————————— Color Spaces ~~-~--==~=------—4
CMYK CMYK m
Gray Gray
Multicolor Multicolor
Mark Color “All" Mark Color “All"
CIE L*a*b (1) CMYK
ICC Profile (RGB) (3) CMYK

-~ Special Colors -
Overprint White
Overprint Gray

Overprint White
Overprint Gray
—————————————————— Separations -~ (5->5) —=-------{_

= Cyan Cyan v
— Current Object Converted Object —
=== ICC Profile == CMYK (143%)
R: 65% L2 15%
G: 40% M 59%
B: 26% Y. 69%
K 0%
— Page Range
@Al Ocurrent () From |1 To |1
— Setting
PDFX-3 %) € settingsei—)
(" 1cC Profiles... (" Apply

i) Image (8 Bit, 292.2%) #691 selected
Profile: ECI-RGB.icc
Rendering Intent: Perceptual

software
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Acrobat Professional — Color Management Setup

software

International
Internet
JavaScript
Measuring
Multimedia

Page Display .
Reading

Reviewing

Search

Security

Spelling

Description

Preferences
Categories: Color Setup
- Color Setup 3D 4] setings: (150 Coated =
Accessibility | Working Spaces
Batch Processing. RGB: | ECI-RGB.icc 3]
. Catalog |
- 3
Working Spaces | CMYK: (150 Coated )
Commenting | Grayscale: ' Schwarze Druckfarbe - 1SQ Coated. [ ]
|
Convertfrom POF | M Output Intent overrides working spaces
- Convert To PDF
Output Intent (PDF/X) ‘ e
Forms Conversion Options
|
Full Screen ‘ Engine: | Adobe (ACE) i+
General M : S
. . \ | __ Use black point compensation
- Conversion Option Identity ‘
|
|
|
|
|

Cancel ) OK )
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Acrobat Professional — Important viewing options ...

Edit View Document Comments Forms Tools Certified PDF JLGIFUILLE Plug-lns  Window Help e B ) =i o8
Sign & Certify
Security
Security Settings...
Manage Trusted Identities...
Enable Usage Rights in Adobe Reader...

Print Production Acrobat Distiller
Redaction v Overprint Preview

Document Processing £ | Output Preview...

Web Capture o4 Preflight...
Accessibility -
3| Trap Presets...

@ Convert Colors...

£ Ink Manager

%] Add Printer Marks...
_# Crop Pages

[L Fix Hairlines...

*| Flattener Preview

%, PDF Optimizer...

# |DF Job Definitions...

PDF Optimizer...
Preflight...
Compare Documents...

Hide Print Production Toolbar

- Overprint Preview ON

- Output Preview ON and setup according
to the intended output condition... 7
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Acrobat Professional — Important viewing options ...
(3)

Output Preview

Simulation Profile: ' Output Intent: ISO Uncoated 9 ! 3]
‘___‘ Simulate Ink Black :‘ Simulate Paper White
. . . Ink Manager
- Simulation Profile: Show: [ Al 5

Intended printing condition (Acrobat Separations

review: olor Warnings
automatically selects the PDF/X : i b ‘
Output Intent Profile if the respective

option is set as shown before) o Process'Piates
I Process Cyan 56%
CdM Process Magenta 50%
. ) Process Yellow 89%
- Output Preview always shows CMYK DI Process Black 19%
=) Spot Plates
and spot color values! CMYK of e.g. DIM Orange o
RGB objects reflect a color conversion!
Measured color tints only reliable for
DeviceCMYK and DeviceN.
- Optional Simulation of *Black Ink* and
*Paper White*
:‘ Total Area Coverage li! 280 v %




i Acrobat File Edit View Document Comments Tools Certified PDF Advanced Plug-Ins Window Help T) D % &
PRASE 7 B - & @fsee » &5 Q- [[L]de= -0 L) Ih seea
rugseon B-avn-EfeefdzEn bk omiansro@

TE Al «|&8 d EE| K E-OP- & BBz 3A A

. Image_Comparison.pdf

40 (8] Prinect Color Editor (Viewe
- Ot Ut PRl 1 PDF/X Output Intent ———————————

Simulation Profile: | 150 Coated ) Not available
! simulate Ink Black ! Simulate Paper White Color Management Testpage = —
ink Manager Yy —1 Current Page

Show: | All 5 Destination Profile: IsoCoated_v2 (330%) ||~~~ Color Spaces——-----—|
: Ri: Rel. Coloritmetric with BPC || CMYK

Separations | ’Sﬂp:rLCcc:)llc:]\'r “All"
Preview: [Color Warnings ‘ ICC Profile (RGE) (1)

,,,,,,,,,,,,,,, Separations-—{6)---——

Ecyan
Image Profile: =
— ” Magenta
Separations ECIRGB Evellow
Process Plates RI: Dacument Default Black
N\
EJM Process Cyan 5% [E Pantane 7460C
EJM Process Magenta 37% |l PANTONE 4975 C
) Process Yellow 63% " Current Object
GJM Process Black 5% Image Profile:
& Spot Plates g F.‘C Profile
lsoCoated_v2 (330%, BPC)
LM EANTDNE 4975 C o use Document Standard R 65%
EJM Pantone 7460C 0% c 545
B 40%
Page Range ———
’7@ Al ) current () From |1
— lob Setting

Source Profile: -
ECIRGE test 3]

RI: Perceptual _

vl it Image (26) selected
Image Profile: Profile RGB.icc
IsoGoated_v2 (330%, Perz)
use Document Standard
inpetto ©
| s - e |
lofl
i Acrobat File Edit View Document Comments Tools Certified PDF Advanced Plug-Ins Window Help 0: D % T -
P26 7B - & Al r g wQ- [ldew -0 & Tk seec i
rugseon B-avin-EfeaffrE0 ck o miansioB
=0 & | v 2@ OD@E| W ROV % ARSI AL M R-f l f oo
Titel & | Image_Comparison.pdf
Fﬂhﬂjg 66 ge. P L 10 () Prinect Color Editor (Viewe
£ Qutput Preview, PDF/X Qutput Intent ———————
Simulation Profile: | 150 Coated = Not available
: Simulate Ink Black : Simulate Paper White
e _..! Current Page 1
I Ink Manager |
- Color Spaces—
CMYK
1 Spot Color
s Color Warnings Mark Color “All"
Hoeview g ICC Profile (RGB) (1)
Separations--{6)-
- Image Profile:
[ Separations

ECI-RGB

B  Process Plates RI: Document Default
EdM Process Cyan [ Pantone 7460C
EJM Process Magenta |l PANTONE 4975 C
) Process Yellow "~ Current Object
EJM Process Black Image Profile:
) Spot Plates - ==a ICC Profile
lsoCoated_v2 (330%, BPC)

LM PANTONE 4575 C use Document Standard R 65%
EIM Pantone 7460C c 545

B 40%

Page Range

@ Al ) current ) From

— Job Setting
Source Profile:

ECIRGB [test 7]

RI: Perceptual _

i) Image (26) selected
Image Profile: Profile: ECI-RGB.icc
lsoCoated_v2 (330%, Perz)
use Document Standard

") Total Area Coverage
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Convert Colors using Acrobat Distiller
*not recommended*

Adobe PDF Settings: Dist_300_A_H_U
! General Images Fonts | Color = Advanced Standards
Adobe Color Settings
Settings File: = None o
Color Policies
- Color conversion strategy [ Convert All Colors to CMYK =)
Document Rendering Intent: ' Preserve =)
Working Spaces
Gray: Dot Gain 20% m
- default profiles RGB: | sRGB IEC61966-2.1 ]
CMYK: [ U.S. Web Coated (SWOP) v2 B
@ Preserve CMYK values for calibrated CMYK color spaces
- no support for rgb-gray conversion Device-Dependent Data
. . . . "I Preserve Under Color Removal and Black Generation
- no dlfferentlatlon between Ob]eCt typeS When transfer functions are found: | Remove H
"I Preserve Halftone Information
(‘saveAs.. ) ( Help ) ( Cancel ) oKD
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Convert Colors using Acrobat Professional
*not recommended*

Convert Colars

Document Colors
- List of colors found in document B GOV Camvart
Device RGB: Convert

Device Gray: Convert
Pantone 7460C: Preserve

- Action to perform for selected color

Action: [ Convert )

Destination Space
- Destination profile ﬂrome: IS0 Coated )

- Page l’ange — Convert Pages
@ ail

) Current Page

: From: L | To: |l

- Treatment of destination profile [ pnasion Suns

) Embed Profile as Source Color Space
Black Option (literal) ) Embed Profile as Qutputintent
%) Don't Embed Profile

[ preserve Black Objects

12




PDF First

pdfColorConvert: Custom Origin

RGB

CMYK

Images
Embedded Profiles
Convert

Default Profiles

Rendering Intant

" piscard

| Convert to destination

# Discard

# convert to destination

Coli_IS0coat_TAC320_w...

Relative colorimetric b

" piscard

" Convert ta destination

callas

software

preferred Color Setup - Example from callas pdfColorConvert

- Source object handling

pdfColorConvert: Output Intents

PDF First

Input

Creation

- Definition of destination profile (output intent)

Black Point Compensation ¥ Apply ) Apply  ap}
- Tl Commercial Printe on Coated
Text and Graphic ] Commercial Printing on Uncoat
L :
= = o [&] Commercial Printeg USA (SWC
Discard Discard Discare
Embsdded Exofies = = = ] Digital Printing - Digitakdruck
Convert [T Convert to destination [ Convert to destination [ conver | (! Gravare Printing - Tiefdruck
(%! Gugler 5o 310%
Default Profiles = [#] Newspaper Printing (150, 26%
) Newspaper Printing USA (150,
Coli_ISOcoat_TAC320_v... 4 Web Printing (1S0) - Rosenoifs
@ 5
Roaderig Iotant = 1 (%] Web Printing USA (SWOF) - R
Black Point Compensation V| Apply ] Apply ¥ Ag|
( cancel

Name:
Web Printing USA (SWOP) - Rollenoffsetdruck USA (SWC
Output Intent Proble (ICC proble):
U5, Wed Coated (SWOP) v2 (C

Output Condition identifier:

Regiatry
AMtp: { fwww.color oeg
Output Condition:

SWOR (Publication) printing in USA (Printing process
defirvtion. ANSI CGATS.6)

( txport KC profile ) | Capture...

Save Cancel ) (- Choose )

Where in a PrePress workflow *CAN*
color conversion occur

Acrobat
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Where in a device dependent workflow *SHOULD*
color conversion occur

Input Creation Acrobat

15
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Color Management on device dependent files PDF (X-1a/3/4)

- all Colors defined device dependent

- DeviceCMYK

- DeviceGray

- DeviceN

- Separation
* Output Intent (planned printing condition)
* no Source ICC profiles allowed

« Transparencies have to be flattened for X-1a and X-3
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Color Management on device dependent files
Preparation

- define everything in Device Colors (DeviceGray/CMYK/N)

« leave color unchanged during Export
- do not embed profiles (on Export)
- no Color Management (on Print)

- convert to PDF/X-4, PDF/X-3 or PDF/X-1a after proper preflight
- embedding the proper output intent
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Where in a device dependent workflow *SHOULD*
CMYK to CMYK conversion occur

Input Creation Acrobat Output

Export A . seveol| g

>< L C2(s0L)
Print . a
. =

b
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Device Link Profile for CMYK to CMYK transformation

- What is that?

- predefined combination of 2 profiles without the need of a connection
color space

* Why use it?
pure color/ink preservation

exceptional colorimetric accuracy

preservation of black channel

ink saving

reduction of total ink coverage

19
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Color Management on device dependent files
Conclusion

« When performing a CMYK to CMYK conversion
- leave vectors alone
- make usage of DeviceLink Profiles
- use Output Intent as source profile
« The usage of DVL technology makes a PDF reusable for other
printing conditions

- Drawback: The Output Intent of the PDF/X file gets ignored

* You have to make sure to apply the correct DL profile from Source (Output
Intent) to Destination (new Output Intent) gets used

20
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Color Management on device dependent files
Transparency - a new challenge

- flattened transparency with Spot Colors
- Image is set to overprint of a 30% tinted Spot Color Object

Separ
Ecyan

B Magenta

O Yellow

W Black

[ Pantone 7460C

| Il PANTONE 4975 C
— Current Object
= CMYK (83%)

Sep

] Process Plates

DI Process Cyan 13%

CdM Process Magenta 29%

X Process Yellow 34%

] Process Black 9% im |1 To |X

X Spot Plates

CdM PANTONE 4975 C 0%

4 Pantone 7460C 30% —}:) CEPronies
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Color Management on device dependent files
Transparency - a new challenge

- flattened transparency with Spot Colors mapped to CMYK

- Converting Spot to CMYK or changing the overprint settings results in a
different and unwanted color appearance

——————————————— Separations—{4)--——-——————————-

M Black
Current Object

L me CMYE (RIS

Separations

Process Plates

DI Process Cyan 24%
I Process Magenta 25%
X Process Yellow 36%
I Process Black 19%

test 4] 1CC Profiles...
P e r——
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device dependent files with transparency effects
Conclusion

* Only perform color management on flattened files using
DeviceLink Profiles

« When converting spot colors to CMYK, check that the visual
appearance did not change

« Do not change overprint settings of a flattened file

« Better: Bring the transparent objects into the PDF and flatten at

a later stage
- use PDF/X-4, which will allow live transparency (Supportin CS3)

23
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color conversion with transparency

Alternative: preserve Transparecies and use

native PDF renderer for output
24
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Color Management on device independent files PDF (X-3/4)

« all Colors defined device dependent and/or independent
- ICCbased

DeviceCMYK

- DeviceGray

DeviceN

Separation
* Output Intent
« use X-4 when working with live transparencies

25
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Color Management on device independent files
most common: Office PDF’s with DeviceRGB

- steps required for such PDF’s

- valid assumption: all RGB is based on sRGB

+ if you now know which printing condition is required, you can make a valid
PDF/X-3 file

- for Vector Elements we should break the ICC law: convert according a

*Lookup Table*

+ RGB Red should be come 100/100 Red
+ Office Cyan should become 100 Cyan
+ Office Gray should stay gray

- convert to DeviceCMYK using intelligent pdfColorConversion methods

26
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Color Management on device independent files
most common: convert Office PDF’s with DeviceCMYK

- expected Result: This is a great Office
red Text: 0/100/100/0

gray image: stay Gray

color image: convert to CMYK
blue text: 100/100/0/0

gray background and black lines

BEEEN

£
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Color Management on device independent files
very common: unwanted RGB elements and ICC profiles

« Some images in RGB

- Some images with source profiles

« Target: Offset Printing using CMYK - standard printing condition
valid assumption for RGB Objects: like Office RGB

- valid assumption for CYMK profiles: discard Profiles

- check Profile name - most of images get prepared for standard printing
condition: 150 lpi on coated stock

convert to DeviceCMYK
check the color of the result using a (soft)proof
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Color Management on device independent files
not common yet: REAL Device Independent

* Preparation
define vector elements in Device Colors

all images have to be tagged using the proper ICC profile
don’t change color when creating PDF

preserve source profiles when exporting

+ Exception: source Profiles that define the same color space as the output
intent should get discarded

« NOTE: generation of device independent via PostScript utilizing
PostScript Color Management is possible, but sub optimal

29
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How to create ICCbased colors in a PDF

* PostScript can not contain ICC profiles

- Exception: PostScript Color Management
+ EPS files only
+ Engine generating PDF must have local access to the ICC profile

« Direct export to PDF
- Recommendation: only with applications from Creative Suite
- Tag all contents with ICC profile

* by Mistake
- Distiller setting to tag everything for color management
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Where in a device independent workflow *SHOULD*
color conversion occur

Input Creation Acrobat
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device independent files with transparency effects
a real Challenge

« The use of transparency out rules the use of device independent
colors when generating PDF/X-3 files

- transparencies need to get flattened

- flattening is done using the transparency color space, which can be
ether CMYK or RGB
- images get chopped into peaces where some of the get converted

- use PDF/X-4
- allows transparencies and layers
- also allows JPEG 2000 for better compression of images
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device independent files with transparency effects
Export preserving transparencies

ann

FE
- PDF Workflow tasksto [~
perform
- map spot colors

convert colors

flatten transparencies e
perform CMYKtoCMYK ~ * =
conversion if required

33

PDF First e el

Principles and Statements

- Afinal PDF (after all needed conversions) is always defined in
*Device Colors* for a specific printing condition - PDF/X-1a

« ICC based Color Management works best on images - colors
used in vector elements are often seen as *dirty* after
conversion (when printed with AM screen)

« ICC based Color Management does not create solid ink values
from RGB colored vector elements without specialized software
support (DeviceLink Profiles, Pure Color Features, Color Lookup
Tables)
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Principles and Statements

- After flattening a transparent PDF, you must not map Spot Colors
nor apply Color Management using different strategies for pixel
and vector information

- After flattening a transparent PDF, you must not change the
overprint settings

« To preserve pure colors in images, you have to use software that
creates Device Link Profiles with this behavior

« Color management can not enhance the quality of bad images
« Color management only works if ICC profiles are used correctly
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Thank you!

Peter Kleinheider, callas software, Berlin - p.kleinheider@callassoftware.com

36




