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d Special notes:

The following forms of typographic emphasis are used to give
this Tutorial a clear and informal structure:

Emphasis

Function

Text in Courier New

ltalic text

"Text in quotation
marks"

¢

Emphasizes a particular software
direcfory, a path, or a folder.

Emphasizes particular software
tabs, menus, keys, icons, selection
boxes, instructions, commands,
and other software elements.

Used to emphasize exemplary
files and settings.

Indicates important information,
nofes and warnings.
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1. Introduction

Standardization, flexibility, medio-neutral data sforage, and multiple utili-
zation are topics that today's almost totally digitized prepress sector has
to deal with in order fo survive the fough competition. The logical conclu-
sion fo be drawn is, of course, the automation of processes and work-
flows. For example, when it comes to preparing a file for different printing
conditions, automatic color space conversion offers enormous savings po-
fential. In addition, the creation of today's printing standards (e.g. 1SO
standards) enables us to work and communicate on a common basis.

Using GMG ColorServer, fully automated color space conversions can
be performed using hotfolder technology. These conversions are defined
by GMG's MX4 color profiles. This Tutorial guides you through the pro-
cess for creating an MX4 color profile with the new GMG ColorServer
Profile Editor. Profiles for color transformations between most standard
color spaces are included in the delivery of GMG ColorServer. New pro-
files are published regularly in the Support area at www.gmgcolor.com
and can be downloaded there.

1.1. MX4 color profile types

MX4 color profiles contain all the information needed for conversion be-
tween two color spaces. GMG works with a variety of MX4 color profile
fypes. Proof output is defined by MX4 CMYK proofing profiles, on the
basis of which the colors are converted for the specific proof output in
question. The input data is not changed in this confext.
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In GMG ColorServer, the automatic color space transformations are con-
frolled via MX4 conversion or separation profiles. The color values in
the file that is processed are converted. Therefor the input data is
changed in this process. The following overview indicates the different
types of conversion or separation profiles that can be created with the

GMG ColorServer Profile Editor:

[ GMG ColorServer Profile Editor ]
RGB separation CMYK conversion profiles
profiles

[ CMYK reseparation profiles ]

New Adapt Keep
Separation Separation Separation

Schematic representation of the different MX4 profile types
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The GMG ColorServer Profile Editor offers totally new functions for profile
creation. A choice can be made between three different separation
modes for the creation of CMYK conversion or reseparation profiles:

o Keep Separation
o Adapt Separation (with limitation of ink application)

o New Separation

RCGB separation profiles are created using the Create new Separation
separation mode.

The GMG ColorServer Profile Editor additionally features an infegrated,
new and innovative form of Gamut Mapping that controls the mapping of
a larger color space onto a smaller color space. The GMG ColorServer
Profile Editor offers multiple setting options for separations and Gamut
Mapping (see Chapter 1.4.2) to enable accurate control of color trans-
formation.

1.2. Structure of an MX4 color profile

An MX4 file is a fourdimensional Devicelink profile, in which two color
spaces (RGB/CMYK or CMYK/CMYK)] are directly linked. During calcu-
lation of the profile, there is no intermediate conversion info the ClELab
color space, such as in the case of color transformations via ICC profiles.
This has the advantage that, in the case of CMYK conversion profiles, for
example, the information concerning the generation of the Black channel
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is not lost, and this channel can be preserved when calculating the profile

(if so desired).

The detailed structure of an MX4 file is as follows: it contains a CMYK /
RGB index, fo which cerfain CIELab target values are assigned. These
values are the farget fo be achieved.

In the case of a CMYK proofing profile, for example, this would mean the
color values of certain printing conditions to be simulated by the proofing
system. When creating the profile, the software uses a Gamut File de-
scribing the color space of the proofing system to calculate the specific
CMYK values of the proofing system with which these given target values
can be achieved.

This function is no different than the MX4 conversion or (re]separation pro-
files. In this case, however, it is not the proofing system that is intended to
simulate the given farget values; here, it is a different set of printing condi-
tions, under which the same color result is to be achieved as closely as
possible.

So, when creating a profile, the color space — in which the data fo be
processed is presently — defines the farget color values. A Gamut File,
which describes the color space info which the data will be converted, is
used fo calculate the specific CMYK values with which these target values
can be achieved.

GMG ColorServer Profile Editor Page 9@
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& Please nofe that the ferms source color space and target
color space are often used when working with ICC conver-
sions. In this context, the source color space defines the color
space in which the file is presently. The targef color space is
the color space into which the data will be converted. Accord-
ingly, when using GMG profiles, the source color space is
defined in the MX4's target values, while the Gamut File
assigned to the MX4 defines the target color space which
the data will be converted.

By way of example, a CMYK conversion profile for ISOcoated to Gra-
vure_PSR_IWC is created below. To this end, the FOGRA27L characteri-
zation file is imported info an MX4 file as the target values. The values
describe offset printing on coated paper [~ ISOcoated):

[ rxaprofiler =10 x|
Conmon 4d Color Space |rors Parameters | Statecs |
Orientation Magenta  30.00% Yelow 30.00% Current sample
= B ————— MG —=ro 5 ‘\‘\lnmaumutun
Cobor Targst Valies Current Vaes T ﬂ
x| Cyn [Wageria] velow. v L[ e [ v [&[a[elm

o] 350] 20 ] e 148
00| 00 5T L)
3000 30.00 840 6.48|
008 3000 &7 3m| 227
008 3000 716l Cimo| 272
) ro—
S508] 3000 EDORE

3000] 3000

Linear CMYK MX4 profile with target values already imported
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The profile has not yet been calculated, and still displays linear behavior
(CMYK input and output values are identicall.

Thus, a certain CIELab value is achieved at the fulcrum (70/30/30/0) in
the 1SOcoated print. Using the Gamut File describing the target color
space, the software now calculates the CMYK values af this fulerum by
calculating how the ClELab values of the source color space can be
achieved into the target color space:

~lolx|
Commen 4d Color Space |more Parsmeter | tatetos |
O Magenta  30,00% Velow  30,00% et soarie
= I HEf———— \ [c0/z0730.0700 ’
Colors. Target Values Current Values. amay )
e | Cyan [iagenta| velow | Bk | T [ a [ b | L [ s [ b | & [ AL [ M [ &
nﬂﬂ‘ 000 2250 2550 0.00 80.36| 16.60 1443
000 | esz| 2ise| zw| oo 7rar| izeo| 05
2000] | 57| zmer| 223 oon| 7402 o4 s
72| mar| oo 7oer| s 2o

5| 2288 2251 000 67.18] 10| 212

=20
1436 210s] 000] 575 -19.10] -16.42]

0000|000 1850| 000] 515 3738 2968

T ey 0.0 % £ Key: 200 % ) Key: 80.0% ) Key: 60.0% ) Key: 80,0 % ) Key: 100.0 % ) Key fots /.

New CMYK color values following calculation with target values

In this instance, the specific CMYK values were calculated using the Gra-
vure_PSR_LWC.csc Gamut File, which describes gravure printing on Light
Weight Coated paper.

So, the specified ClELab farget value at the fulerum (70/30,/30/0) is
achieved with the color combination CMYK (79.65/14.36/21.04/0).
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When processing an image file in GMG ColorServer, the new CMYK
output values (79.65/14.36/21.04/0) will now be assigned to all
CMYK input values defined with (70,/30,/30/0).

1.3. Functions of the different MX4 profiles

The overview in Chapter 1.1 explains the different MX4 profile types that
can be created with the GMG ColorServer Profile Editor. GMG Col-
orServer includes a number of standard color profiles. The profiles are
named as follows in accordance with the type of color conversion:

Source color MX4 Target color
space space

Standard CMYK 1 CMYK conversion profile Standard CMYK 2

»

Standard CMYK 1 CMYK reseparation profile Standard CMYK 1

»

RGB separation profile o~

>

Standard RGB Standard CMYK

Standlard RGB 1 RGS conversion profile Standlard RGB 2
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1.3.1. CMYK conversion profiles

CMYK conversion profiles control conversion from one CMYK color
space fo another CMYK color space [e.g. from offset to gravure). In this
confext, the image data is optimized for the different printing processes,
giving consideration fo the respective printing conditions. The separation
of the source color space can be retained in the process, with or without
adaptation of the total ink application, or a new separation can be cre-
ated. For conversions between color spaces of different size, there is ad-
ditionally the option of calculating the profile by Gamut Mapping.

1.3.2. CMYK reseparation profiles

With CMYK reseparation profiles, the original CMYK color composition
within a color space is discarded and created anew (~ reseparation).
These profiles are eminently suited fo the following application: particu-
larly in printing, it is offen the case that files from different suppliers are in
the color space of the subsequent printing process, but the UCR/GCR set-
fings used for color separation differ and frequently cannot be recon-
structed. If these files are printed together, the different UCR/GCR set-
fings, and the resultant different color composition, make it more difficult
fo maintain the color and gray balance, especially if jobrelated density
folerances have to be complied with. After conversion using a CMYK re-
separation profile, uniform color composition is obtained for all files. At
the same time, the visual color impression is preserved, the subsequent
prinfing process is far more stable, and required tolerances can be
achieved more easily.

GMG ColorServer Profile Editor Page 13
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1.3.3. RGB separation profiles

In our digital age, there are growing demands on the multiple utilizations
of dafa in the prepress sector. The inevitable conclusion resulfing from this
is, of course, a need for medianeutral data storage. For this reason, clas-
sical CMYK production environments are often being replaced by RGB-
based workflows. In addition, these demands are being further intensified
by the almost standard use of digital cameras today. As a result, it is in-
creasingly the case that RGB files are supplied that still have to be sepa-
rated for the subsequent printing process.

The GMG separation profiles offer a wide range of sefting options for this
purpose, including calculation with Gamut Mapping. This permits harmo-
nious fransformation of the colors into the respective CMYK color space
for optimum printing results. The use of GMG RGB separation profiles
also ensures that (compared to ICC) a uniform color impression is ob-
fained when converting from one RGB color space info different CMYK
color spaces.

1.3.4. RGB conversion profiles

RGB conversion profiles control color space transformation between two
RGB color spaces. GMG ColorServer includes RGB conversion profiles
for most RGB working color spaces. However, userdefined profiles can
not yet be created with the current version of the GMG ColorServer Pro-

file Editor.
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1.4. Control of profile calculation

When creafing an MX4 conversion or separation profile, the color space
conversion is calculated on the basis of the specified source and target

color spaces. This calculation is controlled by seffing options for the type
of separation and Gamut Mapping. These options are described below.

1.4.1. Separation settings

CMYK profiles
For CMYK profiles, there are three separation modes, which influence the
color composition of the profile calculation:

O

Keep Separation (classical fileOut mode] retains the existing
color composition of the input data. Chromatic colors are
adapted via the gradation of the respective colors, and the
Black composition is preserved. In the Black channel, only
brightness differences are corrected via the tonal value. This
separation mode should be used to calculate profiles in which
the source and target color spaces are virtually identical in
terms of size, fofal ink application and separation sefting
(UCR/Black Width), or if the target color space is larger than
the source color space. This would, for example, be the ap-
propriate sefting when converting from sheetfed offset on
coated paper (ISOcoated) to continious form offset on coated
paper (ISOcofcoated).
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When using Adapt Separation (fileOut mode), the color com-
position of the input data is retained (as in the preceding
mode), but the total ink application can additionally be
adapted in this case. In areas with a high level of ink applico-
tion, the CMY chromatic color component is replaced by
Black. This separation mode should be used to calculate pro-
files in which the source and target color spaces are virtually
identical in terms of size, and only the total ink application
needs to be adapted slightly, e.g. when converting from ISO-
coated (total ink application 350%) to an in-house standard
similar to ISOcoated with a lower ink application of 330%, for
example.

Create new Separation ignores the original color composition,
and the dafa is separated anew (~ reseparation). The composi-
tion of the Black channel is defined via various separation set-
tings — CMYK Ink Limit, Black Start, Black Ink Limit, Black
Width, and UCR in the shadows, in the miditones and in the
highlights. There is additionally the possibility of refaining the
original Black channel and reseparating it only in certain re-
gions. For insfance, reseparation in the shadows or expansion
of the Black Width permits harmonious reduction of the fotal ink
application.

New MX4 Profile
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RGB profiles

RGB separation profiles are always calculated using the Create new
Separation mode. Calculation of the Black channel is controlled via the
various separation seftings — CMYK Ink Limit, Black Start, Black Ink Limit,
Black Width, and UCR in the shadows, in the midiones and in the high-
lights.

Predefined separation settings

For the Create new Separation mode, the GMG ColorServer Profile Edi-
for comes with predefined and fested separation seftings for most stan-
dard printing conditions info which data is to be converted:

o Offset Printing: Coated and Uncoated Paper (sheetfed offse],
Webcoated Paper (heatset), Cofcoated and Cofuncoated Po-
per (cof = continious form heatsef]

o Newspaper Printing: Uncoated Paper
o Gravure Printing: IWC, SC, MF, HWC Paper
o Flexo Printing: White Foll

The separation settings are based on the common standards. The color
impression of a file separated for the different printing standards is pre-
served in the process.

The user can adapt the separation seftings to suit the prevailing require-
mentfs.

GMG ColorServer Profile Editor Page 17
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1.4.2. Gamut Mapping

The following calculation modes are available in the GMG ColorServer
Profile Editor when calculating color profiles:

Calculate with Target Values

This mode is suitable for calculating color profiles that control color con-
version between source and target color spaces of similar size and with
similar white and black points. This mode is likewise suitable if the target
color space is larger than the source color space. Since the color only
has to be adapted slightly fo achieve the given target values in these
cases, these target values can be used unchanged for calculating the pro-
file.

Calculate with Gamut Mapping

This mode is available for calculating color profiles that control color con-
version from a larger color space to a smaller one with different white
and black points.

When converting from a larger color space to a smaller one, there are
always some colors that cannot be reproduced 1:1 in the target color
space ("outofgamut” colors). Consequently, for mapping the larger color
space onto the smaller one (~ Gamut Mapping), a method has to be
found for identifying the best possible substitute for "outof-gamut" colors in
order fo preserve the color impression and the contrast as closely as pos-

sible.
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4+—— Source color space —————»

<+— Target color space  —»

"Outofgamut”

n n
In-gamut" colors colors

Gamut Mapping

Schematic representation of Gamut Mapping

In the diagram above, colors 1 and 2 are within the farget color space
("ingamut'), whereas colors 3 and 4 are outside the target color space
("outofgamut').

Since the [CIELab) target values specified by the source color space can
therefore not be achieved in this case, they first have to be adapted on
the basis of the selected Gamut Mapping method in order to be able to
use them fo calculate the specific CMYK values of the target color space.
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Gamut Mapping function in ICC conversions
For ICC conversions, the type of Gamut Mapping is controlled by select-
ing a Rendering Intent:

Page 20

Absolute colorimetric reproduces all "ingamut" colors colorimet-
rically in the target color space, while all "outofgamut" colors
are clipped and shifted fo the edge of the color space. In the
case of Relative colorimetric, the white points of the two color
spaces are first mapped onto each other, all non-reproducible
colors only then being clipped and assigned fo the edge of the
color space:

Schematic representation of colorimetric Gamut Mapping

The disadvantage of this Gamut Mapping method is that the
detail definition is lost in the particularly saturated image areas
at the edge of the color space, and also in the shadows.
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Colorimetric reproduction is generally used when outputting
proofs, although the farget color space is then usually larger
than the source color space, meaning that there are no "outof-
gamut" colors to be reproduced.

o Perceptual maps all colors onto the target color space in com-
pressed form. The aim is fo achieve a match between the
source and farget color spaces that corresponds to our percep-
tion:

Schematic representation of perceptual Gamut Mapping

However, this method also affects the "in-gamut" colors, which
could in fact be reproduced colorimetrically. Another side-effect
is a major loss of safuration, caused by the compression of the
entire color space. Even "overcompression" offen occurs.
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o Saturation-preserving only makes sense for copy with highly
saturated colors, such as in presentation graphics, and usually
plays no role in the reproduction of colors for printing. For this
reason, many ICC profiles give no particular consideration o
this Rendering Infent, and it offen corresponds to the perceptual
Rendering Infent.

Gamut Mapping function in GMG conversions

During calculation with Gamut Mapping, the farget values are changed
as follows in the MX4 file: in the first step, the white and black points of
the source and target color spaces are mapped onfo each other. Inifial
compression of the entire source color space takes place during this pro-
cess. In the second step, a Clip,/Perceptual control is used to set the way
in which the remaining "outof-gamut" colors are to be reproduced at the
edge of the color space. Different levels are available for controlling the
intensity of this compression:

Schematic representation of GMG Gamut Mapping
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This constitutes a compromise between colorimetric reproduction for the
"in-gamut" colors [colors T and 2 remain virtually unchanged) and percep-
tual compression of the "outof-gamut” colors at the edge of the color
space. The result is optimum preservation of the saturation and defail defi-
nition at the edge of the color space. Calculation with Gamut Mapping is
explained in Chapter 4.

1.5. Special case: CMYK MX3 profile

It is also possible to use an MX3 file to create a CMYK conversion pro-
file. In contrast to the MX4 file, the MX3 file is not fourdimensional, but
only three-dimensional. The chromatic colors CMY and the Black channel
are considered separately; the MX3 color profile contains no combina-
tions of chromatic colors and Black.

An MX3 profile is primarily suitable for conversion of Allin-CT data for
gravure printing that contain black text, for example. Since the Black
channel is adapted separately from the chromatic colors, the fext refains
its monochromatic composition. The colors are accordingly adapted via
the CMY values. In the Black channel, only brightness differences are cor-
rected via the tonal values. The MX3 profile has a separation-preserving
function as a result of the isolation of the chromatic colors from the Black
channel.

1.6. Schematic representation of profile creation

The following page shows you a flowchart giving a schematic description
of MX4 color profile creation:
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Import source

Open new MX4

color space as
farget values

Source farget space
< Target color space

Define separation
seffings

A 4

Calculate with

file

A 4

Comparison of
color spaces in
the GMG

Gamut Viewer

Gamut File

Check of tonal
gradations /

target values

A 4

SmoothCheck /

Visual corrections

A

describes target
color space

Source color space
> Target color space

Define separation
seffings

A 4

Calculate with

A 4

Save MX4

profile

A

Flowchart of MX4 profile creation
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2. Creating a CMYK conversion profile

To create a new CMYK color profile, open the GMG ColorServer Profile
Editor with Start 2 Programs 2 GMG ColorProof 04 = Profile Editor, or
with Options = Start Profile Editor in GMG ColorServer.

@ Please note that no defailed instructions can be given here re-
garding the specific settings with which you have to calculate
your profiles. This always depends on the respective color
spaces between which you wish to convert, and on the user
defined requirements. The infention here is merely to provide
an overview of the functions of the new GMG ColorServer
Profile Editor and the respective results of the different sefting
options when calculating profiles. As a general rule, you will
obtain very good results with the predefined separation set-
fings. Recommendations for Gamut Mapping seffings can be

found in Chapter 4.

2.1. Defining the source and target color spaces

To create a new CMYK conversion or reseparation profile with the GMG
ColorServer Profile Editor, you need information on the color spaces — be-
tween which conversion or separation is to be performed — in a form that
the GMG software can interpret, since color spaces can be described
using different file formats. The respective data is imported from existing
files below. The colorimetric determination of target values is described in

Chapter 5.5.
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Open a new MX4 file in the GMG ColorServer Profile Editor with File 2
New CMYK MX4. The following window opens:

New Profile [MX4]

Device
g] b & GretagMacheth Spectros € ECI2002 Random) '
€ GretagMacheth iCColor 5 ECI2002 (visual)
rinter l
( - " Gretaghacheth Eye-One

" gretagmacheth Eye-One iQ. " TCca

[Foaraz7._tsoCoated.csc = €1z
ColorServer Gutput ColorSpace (Gamut file)  xAiteOTa £ undefined
Fogra27L, IsoCoated, 1S0/DIS 12647-2:2004
paper type 1or 2 {gloss or matte coated offset, 115 g/m2) " X-Rite DTPZ0
Offset commerdial and specialty printing
(Sheet-fed and heat-set web) " X-Rite DTP20
S s

General seftings for a new CMYK color profile

Select Printer 2 ColorServer as the output option. Under Gamut, you can
select the following *.cse Gamut Files, which describe most standard
printing conditions. The files are installed in the
C:\Colorproof\printers\ColorServer\ directory:

Gamut

Fogra27L_IsoCoated.csc

Fogra29l_Isolncoated.csc
Fogra30L_IsoUncoatedYellowish. csc
Fogra3il_IsoCofCoated.csc
Fogra32l_IsoCofUncoated.csc
Gravure_PSR_HWC.csc
Gravure_PSR_LWC.csc
Gravure_PSR_MF.csc
Gravure_PSR_SC.csc
IFRA26L_TsoNewspaper 26v4.csc
IFRA30L_IsoNewspaper30v4.csc

Installed Gamut Files in the \printers\ColorServer\ directory
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The Gamut File describes the target color space into which the data will
be converted. The specific CMYK color values for the farget color space
are also calculated on the basis of this file.

Various test charts can be selected under Measurement Chart. This de-
fines how many fulcrums the MX4 file contains.

d omG generally recommends calculation of the color profile
on the basis of an ECI2002 test chart. The more fulcrums there
are in the file, the longer it takes to calculate the profile, par-
ficularly when calculating with Gamut Mapping.

Confirm the seftings with OK. A new MX4 file opens in the GMG Color-
Server Profile Editor, and the previously defined Gamut File is already se-
lected under Gamut on the Common tab:

B rxaprofile1 -ol x|

Common | olerSpace | mors Paemeters | Stmses |

[~ Profile Properties [~ Specification
Type E =
T Use Printer Calibration
I Protect Profile (enter serial numbers)
T e e
Dever Separation [co e =1 Settngs .
Chart [Ecran02v_spectro.tol [ Gamut [ €:\Colorpracfiprinters\CalorServer Fogra2zL_lsoCoated.csc
Angle 2 o
Light b= =l AtachiCCprofie [ x|
Eilter none ¥ Checksum 33A72582

New MX4 file, Common tab

GMG ColorServer Profile Editor
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Switch to the 4d Color Space tab:

B Mxarrofile —1of x|
Commaf{ 4d Color Space [Jore Paameters | Stastis |
Orientation PR 30.00% Yellow 30.00% Current sample
e = AT Al [armarmoloo
Colars Target Values Current Values Comparison ﬂ
Index: Cyan |Magenta) Yellow | Black L a L] L a L] AE aL La ab
0.00 0.00 3000) 3000 0.00
10.00 10.00 3000 3000 0.00
20.00 20.00 3000] 3000 0.00
20.000 | 3000 2000 3000 0.00
40.00 40.00 3000] 30.00 0.00
£5.00 55.00 2000 3000 0.00
70.00 70.00 30.00) 3000 0.00
=00 5.00] 2000 3000 000
100.00 100.00 30.00] 3000 0.00
WM Key: 0.0 % fKey: 2007% Koy 40.0% )\ Key: B0.0% )\ Key: 80.0% JKey: 100.0 % ) Key s /

New CMYK color profile, 4d Color Space tab

The GMG ColorServer Profile Editor can inferpret the 118 and csv fext
formats for importing the source color space info the MX4 file as target
values. The ICC characterization data for the standard printing processes
is, for example, in 178 fext format. Altfernatively, you can also import the

information from ICC profiles as farget values.
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@ Please make sure that you have access fo the respective data.
Characterization data for the standard ISO color spaces and
ICC profiles is available for downloading at www.fogra.org
or www.eci.org. Install the ICC profiles on your system as fol-
lows: Mark profile 2 Right mouse click = Install profile.
GMG recommends that you create a separate folder for char-
acterization data in the installation directory c:\colorproot\.

2.1.1. Importing the characterization file
Select Import/Export 2 Import Target Values.

lmportJExportigphnns Window 2

‘ Import Target Values ...

Import Current Yalues ...

Impart Color Values ...

Export Target Values »
Export Current Yalues 4
Export Color Values ...

Import ICC...

Importing target values

A Windows Explorer window opens, where you can select the required
text file.

Alternatively, you have the option of selecting several files and importing

them simultaneously, e.g. if several measurement files are to be averaged.
The software does this automatically during the import procedure.
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It may be that the following message appears when importing the color
values from a characterization file:

GMG colorServer Separation Profile Editor |

1 In the file C:\Colorproof\Characterization_DatalFOGRAZTL.bxt some indices exists twice, Would you lile to calculate the average?
LY

Warning — Indices exist twice in file

Confirm the message with Yes. If the following message then appears,

GMG colorServer Profile Editor x|

' Mot all values could be imparted into the current coler profile, because there are no fulcrums for these values.
e

Warning — Not all color values can be imported because fulcrums are missing

again confirm it with OK. This message appears if the characterization
data contain more fulcrums than have been created in the MX4 file.

2.1.2.Importing an ICC profile

In addition, you also have the option of importing farget values from an

ICC profile:
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lmportJExporti Options Window ?
Import Target YValues ...
Import Current Yalues ...

Import Calor Values ...

Export Target Values »
Export Current Values 4

Export Calor Values ...

[ importicc...

Importing the target values from an ICC profile
Select Import/Export = Import ICC..., whereupon the following window
opens:

Import 1CC .

Lab Values

Lab Values

e E—
Lab Values of Transformation

Input Profie

Importing the ClELab color values from an ICC profile

Make sure that Mode = lab Values is set, and select the required ICC
profile under Input Profile. If you click on the marked selection icon, the
C:\WINDOWS\system32\spool\drivers\color\ directory opens automati-
cally. It contains all the ICC profiles installed on your system:
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Select CMYK profile x|
1CC Profile Folder N: o
Europe ISO Coated FOGRAZ7 EuropelSOCoatedFOGRA27.icc &
Generic CMYK Profile Default CMYK.icm
150 Coated ISOcoated.icc
150 Continuous Forms Coated 15Ocofcoated.icc
150 Continuous Forms Uncoated 1SOcofuncoated.icc
150 Uncoated ISOuncoated.icc
150 Uncoated Yellowish 150uncoatedyeliowish.icc
150 itieh Cnated 18Nwshenated i =l

core

Installation directory for ICC profiles

If you confirm the settings with OK, the CIELab values from the ICC profile
are automatically imported into the MX4 file as target values.

d  Please note that, when importing CIELab values from an ICC
profile, the respective values are calculated, rather than the
measurements possibly stored in the profile being imported.

2.1.3. Creating a Gamut File

Should the required target color space not already be selectable as a
*.csc Gamut File when creating a new profile, you can create your own
Gamut Files as follows.

@ GMG again recommends the use of an ECI2002 test chart

when creating Gamut Files.
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Import characterization data or an ICC profile as target values, as de-
scribed in the preceding chapter, and then select Import/Export = Export
Target Valves = Gamut File:

meort,lE}rport. Options  Window ?

Import Target Values ... ” % -b?, = | =5 = |

Import Current Values ...

Import Color Values ...

Export Target Values TextFile ...
Export Current Values » IT 8/7.3 File Format ...

Export Color Values ... GamutFile ...
Import ICC...

Exporting the target values as a Gamut File

A Windows Explorer window opens. Select the
C:\Colorproof\printers\Colorserver\ installation directory and save
the file there with a unique name, e.g. like the printing process the char-
acterization data describes. When you start to create a new CMYK MX4
profile, you will find that the new Gamut File you have just created is
available in the selection menu.

2.2. Keep Separation mode

This mode is suitable for conversions between color spaces whose size,
separation and tofal ink application are similar. This method can also be
used for conversions between a standard color space and an in-house
standard with similar paper and ink application. A conversion profile for

ISOcoated (FOGRA271) to ISOcofcoated (FOGRAS L) is created below
by way of example.
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Open a new profile in the GMG ColorServer Profile Editor with File =

New CMYK MX4.:
Hew Profile [MX4] =X
1t Device -Measurement Chart——
El Mx4 % GretagMacheth Spectroscan " £CI12002 (Random)
e * GretagMacheth {CColor (% £CT2002 (Visual)
[Cobrserver =] || C remguachet ve-one Cms
o— " gretagmacheth Eye-One iQ (e
[Fogra3il_IsoCofCoated.csc Lafhec]
€ undefined
ColorServar DUt Colorspace (Gamut fie) wn
FogradiL, IsaCofcoated, 150/DIS 12647-2:2004 » oo
paper type 2 matte coated offset, 115 g/m2), 60Lfcm " X-Rite DTPZ0
Contir for v ding to IS0 47-2
ontinuous farms printing accordng 126 T

Basic seftings for the new CMYK MX4 file

To create the profile, select Printer 2 ColorServer as the output option
and, under Gamut, the Gamut File that describes the target color space,
i.e. Fogra3ll_IsoCofCoated.csc in this case. If you want target values
based on measurements (see Chapter 5.5), select the equipment you use
under Measurement Device. Under Measurement Chart, you can choose
the test chart basis on which you want fo create the MX4 color profile.
The corresponding fulcrums are then already created in the MX4 file. The
characterization data (target values) must match the selected measurement
chart in ferms of the fulcrums contained. As a general rule, the characteri-
zation dafa is created on the basis of an ECI2002 test chart.

Confirm the seffings with OK. A new MX4 profile opens in the GMG Col-

orServer Profile Editor. Switch to the Common tab there:
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B mvansofile2 =lo| |
Common I YCoior Space | more Parameters | Sstisties |
rProfE ecificati
o [ I=|
< I™ Use Printer Calibration y
v
I” Protect Profile {enter serial numbers)
|
[ Measurement Settin Gamui ———
Device  [GretagMacheth Spectroscan 7] < cparation [ColorServer Mode Jia | Settngs ...
Chart [Ectzooav specvo. ol =] t [ C:\Colerproofiprinters\ColorServer Fogra3 1L _IsoCofCoated.csc A |
e [= H =
Light st = AtmenlCCprofe | ‘
Eiter | Checksum |z

General seftings in the new CMYK conversion profile

You must select Type 2 CMYK Conversion Profile under Profile Proper-
ties. The ColorServer Mode is then automatically selected for this profile
type under Separation. Make sure that the check mark next to Use Prinfer
Calibration is deactivated. This function is only needed for MX4 proofing
profiles.

The previously defined measurement device settings have been adopted
under Measurement Settings. If your farget values are to be based on
measurements, ensure that the correct measuring conditions are defined

under Angle, Llight, and Filter.

The previously defined Gamut File, Fogra311_IsoCofCoated.csc, is auto-
matically selected under Gamut.
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@ Under Attach ICC profile, you can specify an ICC profile that
is automatically affached to the converted file affer processing
with GMG ColorServer. In subsequent processing steps (e.g.
Adobe Photoshop, QuarkXPress), it is then possible to recon-
struct the color space for which the devicespecific CMYK val-
ues are available.

Select the corresponding ICC profile of the target color space here — in
this case "ISOcofcoated.icc". Under Separation, now switch to the Set
fings of the ColorServer Mode. The following window opens:

=

[ e —

o
Maintan existng Separston

o sween | Lo

Separation mode selection

The different ColorServer separation modes can be selected here. For this
example, select the Keep Separation [classical fileOut Mode) mode and
confirm with OK. Back on the Common fab, you can enter additional in-
formation under Specification, e.g. the software version used to create the
profile, checksum, efc.
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All the required seftings have now been made on the Common tab of the
new profile:

5]

Common |44 Color Space | more Paameten | Sitition |

[Profil Propertie ~Spedfication

Type [crvk Conversion profie x| =]

I™ Use Printer Calibration

I™ Protect Profile (enter serial numbers)

-
Created [oa05.2008 LastSave  [03.05.2005
Devie  [GretagMacheth Spectroscan ] | | Semeration [Colorserver Mode = Settings ...
Chart [Ecr2002v Spectom =] | | Somit [ C-\ColorprooPlprinters|ColorServer Fogra3il_soCofCoated. csc =
Angle > B
Light bso =] Attach ICC profile  [T50cofcoated.icc (1O Continuous Forms Coated) x
Fiter [rene =] Checksum [oEsas

General seftings of the new CMYK conversion profile

Now switch to the 4d Color Space tab and import the color values of the
source color space with Import/Export 2 Import Target Values or Import
ICC. In this case, the FOGRA27L characterization data is imported, cor-
responding to the ISOcoated color space.

Once the farget values have been imported, you can perform a visual
comparison of the source color space (target values| and the target color
space (Gamut File) in the GMG Gamut Viewer. To do so, select Tools 2
Compare Gamut/Target Values. Alternatively, you can also start the
GMG Gamut Viewer via Options 2 GamutViewer and manually load
*.csc or *.txt files for the visual comparison of color spaces:
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Comparison of 1ISOcoated (red lines) and ISOcofcoated (colored body) in the GMG Gamut Viewer

The visual comparison shows that the two color spaces are of roughly the
same size and have similar white and black points, i.e. calculation with-
out Gamut Mapping is recommended in this case.

Now that all the necessary seffings have been made, the profile can be
calculated. To do so, select Measure = Calculate with Target Values.
Save the profile affer calculation. GMG uses the following name format
for conversion profiles:

CS_con_<CMYKT>_2 <CMYK2>_V1.mx4
<CMYK1> denotes the source color space in which the data o be con-

verted is present, <CMYK2> denoting the target color space info which
the data is to be converted.
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In this instance, the profile would be named as follows:
CS con_Is0271 2 Iso31L_VI1.mx4

On the 4d Color Space tab, you can perform a check with Tools 2
Show Graphic View. This visualizes the CMYK tonal gradation, which is
displayed in the 4d color space in each case.

Orientation is used to define which tonal gradation is currently displayed
in the 4d color space. Cyan is selected in this instance, i.e. the tonal
gradation from O - 100% Cyan is displayed. You can define the further
fulerums with the Magenta and Yellow slide controls (for Orientation 2
Cyan) and the respective Key tab. A value of 55% was selected for Mo-
genta in this example. In other words, the tonal gradation from O - 100%

Cyan plus 55% Magenta is displayed in the 4d Color Space:

44 Color Space |more Farameters | Siatetes |

Orientation Magenta \ 55.00% Yelon | 0.00% Current sample

Cyan A o\ [eersorooro0
Macenta
[Yellow Colors. Target Values Current Values Comparison *;
Red Cyan [ Magenis| Yelow | Bieck | L | a b [N a b A A | fs I3 :’
Slng o00] 4580 o7o| o0s sees| sers| e
e 6.90 49.50| 0.00 0.00 66.12] 3462 1167
16.00 4960 0.00 0.00 :":Ezj 30.33] -1553
30.00 2530 49,60 0.00 0.00 60.37 2576 -19.54
40.00 35.00 4970 0.00 0.00 5734 2097 -2367
ssoofll oo #se0| ooo| 0] s2st| raei s0st
T I R T W I A
ssoofill iz 4sso| ooo| ow| 28| 3m|
o000l 70000 80| o0o] 00] 71| e 4sm

] [lhmm oy 200 % J.Key 200 % J\Rey 600 % J\ Rey B00 % Jy Rey 100 j, Key Aucs

Selection of the color gradations displayed
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To visualize the tonal gradation of the primary colors and Gray, choose

consecutively the tonal gradation in the 4d Color Space with Orientation
2 Cyan / Magenta / Yellow / Gray while leaving the respective slide
controls and the Key tab at 0%. By selecting the Key Axis tab, the grada-
fion of the K channel will be shown. The respective tonal gradations are

visualized with Tools = Show Graphic View.

U= 4 Color Space: oaprfiit M= EJ ) 1 Color spece aarrotitms SR = Y
{1

g
L
. a
» Z8
Koo i oot ool o oo HoH—O—-0-—10 b5t
0 - 100% Cyan 0 - 100% Magenta 0 - 100% Yellow
=lofx| =i/ =lofx|
7 a 4
s
t
g
i
%l 3
0 =
IZU——— — IIZE'—D—D—D—-D——D——D——D
0 - 100% Black 0-100% CMY Gray CMY Gray at 40% Black
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Following conversion, the fonal value of the chromatic colors is adapted,
and the required color is achieved by the (in this case slight) addition of
the other colors. In the Black channel, only the brighiness differences are
adapted via the tonal value (~ Gradation curve).

The pure CMY composition is preserved in the Gray, the gray balance
being adjusted only via the tonal values. In the CMY Gray plus 40%
Black, for the Black component the value is used which was calculated
for the input value of 40% pure Black (approx. 34% in this case).

The check of the tonal gradations reveals that the curves are adapted only
slightly, and that pure Black is likewise preserved following conversion.
This can also be checked using the GMG_CMYK_smoothCheck_V/1.tif
fest file (see Chapter 5.2). To perform the check, process the file in GMG
ColorServer using the profile that has just been created:

Original file:
CMYK CMY separations Black separation

GMG ColorServer Profile Editor Page 41



o color

After conversion with the GMG color profile:

=

CMYK CMY separafions Black separation

The original Black channel is preserved during conversion. Almost the
same result is also obtained when converting with a profile calculated us-
ing the Adapt Separation separation mode (see Chapter 2.3, below).

2.3. Adapt Separation mode

This mode is suitable for conversions between color spaces that are simi-
lar in terms of size and separation, but have different levels of ink applica-
fion. A conversion profile for ISOcoated (FOGRA27L, 350% total ink ap-
plication) to ISOwebcoated (FOGRA28L, 300% total ink application) is

calculated below by way of example.

Open a new CMYK MX4 file, load the FOGRA27L characterization file
as the target values, and the Fogra28L_lsoWebCoated.csc file as the
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gamut. The Compare Gamut/Target Values function in the GMG Gamut
Viewer yields the following view:

=loix

Sarcls gomit-

] 5 e

Comparison of ISOcoated (red lines) and ISOwebcoated (colored body)

In this instance, the two color spaces are of roughly the same size, but the
white points differ slightly. Consequently, paper fint correction has to be
performed for this profile (see Chapter 2.5). Calculation without Gamut

Mapping is recommended.

In the MX4 file, now switch to the Separation Setfings of the ColorServer
Mode on the Common tab, and select the Adapt Separation (fileOut
Mode) separation mode there.

GMG ColorServer Profile Editor Page 43



o color

ColorServer Mode 5

Seperation | separation Propertes |

biode

[aczpt separation (fleout Mode) =

Tk Uit Source (for Gamut Mapping) [ 400.00 2

300.00 g

‘Descripton
Ink Limit Source 400.0, Ink Limit Target 300.0

@ abbrachen | Uberreten

ColorServer Adapt Separation mode

leave Ink Limit Source (for Gamut Mapping] = 400% and enter Ink Limit
Target 2 300% for ISOwebcoated, the standard ink limit for offset print-
ing on webcoated paper. Confirm the seftings with OK. Now that all the
necessary information is present in the MX4 file, you can start calculation
with Measure 2 Calculate with Target Values. Subsequently save the pro-
file.

Now switch to the 4d Color Space tab. You can check the tonal grado-
tions with Tools 2 Show Graphic View:
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3 Color Spaces x4prai_27.28 35015 Il ) 4 Color Space:xaprom. 27 28 38083 =T [l ) 4 olo spsce irromts. 27,28 S80I
- — & fal = 5
/
L/
e

K

0-100% Cyan 0 - 100% Magenta 0-100% Yellow

T [+ coor soce: iproas_21.28 SSRFRT=IETI 0 4 color spoce usproi_27_28_3sgesm =

| i T 1
;i/ |
'r-{ /:f/"/’ X
5 o
Y P S O e
;I/ !
i

Lad S S R

0- 100% Black 0- 100% CMY 0 - 100% CMY + 40% Black

The tonal values are correspondingly adapted here, the color being ob-
tained by adding other chromatic colors. The pure CMY composition is
likewise refained in the Gray, only the gray balance is adapted via the
gradation curve. It can be seen in the curve for Gray plus 40% Black. The
software sfarts to replace CMY with Black upwards of a certain tofal tonal
value in order to adapt the tofal ink application.
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[A rxaprofill_27_28_350_2_300.mx4 [
Common | 44 Color Space | mare Parameters
ort Evaluation
Number of Values with 2E > 1.00 o
. L 3 |No Order = (7 Average of Values with AE > 1.00 0.00
2. [No Order &2 [ 4, [0 Order i |5 Number all values. [
Auerage all Values 0.00
Index Colors Comparison ﬂ
Cyan [WMagenta] Velow | Biack JJ CUVK Y\ Cyan |Magenta| Vellow | Blackf| CllvK\Distance] ACyan El ABlack [ ACHYK
100.00] 100.00] 100.00] 100.0f] 20000 \73.08| s661| 390 foofo| 27360]\ 75.86] 2691 [NTEEE8| 5610 [N 0HD] 126 40
100.00] 100.00] 100,00 30,00 \&74| 36.95] Go.el 261.96| \75.08 2526 B1.08| 3158] 1986] 604
100.00] 100.00] 100.00 360.00 73| soi1a| es23 95| 299,05 We576| 11.27| 47Ee| 31.77| 2998| 6095
100.00| 100.00] 70.00 350.00 50| 6394] a448 80| 28970| fes7| -9s0| —3608| -255:| 10:80| -60.30
100,00] 70.00] 100,00 350,00 8| 2817| 787l 33 28807| Basa| A04s| 41@a| 2125 4133 5153
70,00 100,00| 100,00 35000 3§8s| 77.67| 76.e1| $198| 286.11| fsot| 3045| 2248| 2:59 1998 30
100.00| 100.00] 100.00 35000 of 89 6072 6891 15| 29967| fas+a| -811| -9928| -31.03) 384S| 4033
100,00 _40.00] 100.00 350.00 26| 2549| 7752 52| 29179| Pass| o7a[ i4St| 2245 08| 4821
100.00] 100,00 40.00 35000 #.40| 76.18| o8.e2| ON99| 20200| Jpeog| 15| DaEH| 1.58| A9 47.01
40.00] 100.00] 100.00 3s000| Jao7| 7914 sa2q| 1ofoo| 27140| Js7o2| o3| 2nEe| <171] 000] 6860
100.00] 100.00] 70.00 330.00| Joo00| 7770| e620| 7aKs| 297.35|)f 3528 00| 9%a0| 23800 4ads| 3265
T TARETTETY a0 =nonfeieal sl g N zainf maeal o T BT e T TR |
RIa (bl ae L acvk )

Check of the reduction of total ink application on the Stafisfics tab of the MX4 profile

You can check the reduction of the total ink application under ACMYK on
the Statistics tab. To do so, sort the data under Sort 2 1. in descending
order by Index CMYK, which describes the original tofal ink application.

Under Colors CMYK, you can then see the total ink application after con-

version. In this example, the ink application for all input color values was
successfully calculated to below 300%.
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@ Please note that replacement of the chromatic colors by Black
can lead fo a loss of definition and flattening of the image mo-
fif in the image shadows. Consequently, GMG recommends
only slight adaptation of the total ink application in this mode.
For higher reduction, you should calculate the color profile
with the Create new Separation separation mode, or with
Gamut Mapping in the case of color spaces of different size.

2.4. Create new Separation mode

In this mode, the original color composition of the input dafa is ignored,
and the dafa is separated anew [~ Reseparation). The same conversion
profile as in the preceding chapter is created below (ISOcoated to ISO-
webcoated), but the profile is calculated with the Create new Separation
separation mode this time.

Open a new CMYK MX4 file, define the Fogra28l_IsoVWebCoated.csc
file as the gamut, and import the FOGRA27L file as the ISOcoated target

values.

Now swifch fo the Separation Seffings of the ColorServer Mode on the
Common tab, and select Create new Separation there:
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oce
erestenew separaten =l

Erocess Techaooay Paper Gassjeda

[offsetprning |
I~ KespBack

kLot Source (fo Gamut Magpng) [ 35000 %

 pager type 3,
paper

Offst rintng, Webcoated, Max: 300%-100%, Back: 880, UCR: 0-4058.

e

Create new Separation mode

A number of standard printing conditions are already predefined under
Process/ Technology. When a printing process is selected there, Offset
Printing in this case, the respective associated and available media types
are displayed under Paper Class/Media. Select Webcoated here ac-
cordingly.

There are predefined separation settings, already tested by GMG, for the
respective combinations of printing process and medium. You can find @
summary of these seftings under Description, while the Separation Proper-
fies tab confains the precise seffings. The predefined seftings for Offset
Printing/VWebcoated can be seen below:
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= |
Separatofl__Separation Propeties
CMYK Ink Limit S B
= )
Black Ink Limit " [woow
50 100
Black Start —_— 8.0%
a 50
Black Width — N [=0%
50 a5
UCR Light s 0.0%
0 in
B4 oa ok L5 .
UCR Midtone _— =
Zr ]
. . . . . .
UCR Shaon E NN 5o
75 100
@ abbrachen | Uberreten

Predefined separation settings for Offset Printing,/VWebcoated

The settings can be adapted by the user with a cerfain range. The proce-
dure is explained on the basis of CMYK reseparation profiles in Chapter
2.4.2.

The profile is first calculated with the predefined separation settings. To
do so, close the Separation Properties of the ColorServer Mode by con-
firming with OK {without making user-defined changes|. Select Measure
=2 Calculate with Target Valves. After calculation, you can check the fo-
nal gradations of the respective colors via Tools 2 Show Graphic View.
The results are presented below:
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5 40 coor space: xapron. 2728 SO 2 4 ColorSpace: Hcaprobii_27_28 3508l £ 4 Cobor Space: Horrotts_27_28 S5auiml=

i

L
]

0-100% CMY 0 - 100% CMY + 40% Black 0 - 100% Black

The pure CMY Gray was completely reseparated and now additionally
confains Black. The Key axis is now likewise composed of four colors.

2.4.1. Keep Black

Since reseparation of the Black channel is offen not wanted [e.g. in the
case of black text), there is the option of preserving the original Black
channel when calculating a new separation.

To do so, activate the Keep Black checkbox in the ColorServer Separa-
tion Settings on the Common tab of the MX4 color profile:
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Seperation | separation Propertes |

biode

T

Brocess/Technology Paper Class Media
[orfsetprntng 7] [webcoated =

[V Keep Black Masimum B
Ink Limit Source (for Gamut Mapping) [X=<I]

‘Descripton

Commerdial and speciaity offsct, paper type 3, low weight coated web offset
paper

OffsstPrinting, Webcoated, Max: 300%-100%, Siack: 8-80, UCR: 0-40-53

sg

@ abbrachen | Uberreten

Keep Black option for creating a new separation

If the profile is now calculated using this option, the Black channel is kept
monochromatic during conversion, only the gradation of the fonal value

being adapted to compensate for brighiness differences:

[ 4d Color Space: MX4Profill_27_28_ =10l x|

il

i

L

IZARERN

0 - 100% Black with Keep Black

GMG ColorServer Profile Editor
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After activating the Keep Black checkbox, you additionally have a choice
of three intensity levels.

At Maximum infensity, the Black is preserved to the maximum (possible|
extent, and reseparation intervenes in the profile to a lesser degree. Data
previously separated achromatically likewise remain achromatic affer
conversion.

With Minimum, the Black is refained to a minimal extent, and resepara-
fion has a more pronounced effect, i.e. dafa previously separated achro-
matically is reseparated with less Black and more CMY.

For all input color values composed purely of CMY, this also means that
reseparation with Keep Black does not differ from that without Keep
Black. This option only has an effect on colors that additionally contain an
amount of Black (~ achromatic).

514 Colo Spoces aaproi_27.28_SS0RIRIS)

CMY with/without Keep Black

Page 52 New MX4 Profile



 color

The tonal gradation from O to 100% CMY Gray plus 40% Black is illus-
frated below:

=lolx| =lolx| ol
] a7 1 i IBERERERER
b L F
4 | |
i 2 o/
e 4 . % o i
! I, T i
74/ 7
Minimum Keep Black Maximum Keep Black Without Keep Black option

Without Keep Black, the 0% CMY Gray plus 40% Black fulcrum is com-
posed of four colors from the outset; the chromatic color component is
much greater in the quarter tone.

With Keep Black, the Black starts with the tonal value that was also calcu-
lated for the pure Black at 40% (in this example: 34%), and the chromatic
color component in the quarter tone is smaller. Depending on the selected
infensity, the reseparation, which proceeds homogeneously from the Key
axis, sfarts sooner (Minimum infensity) or later [Maximum intensity).

The seftings under Separation Settings are used for the areas that are re-
separated.
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You can additionally see the tonal gradation from O to 100% Red plus
40% Black below:

=lo/x| =lolx| =lolx|
e = 7 = =
. :
L ! ——— L H
! 7% == il e EAEBNERE S
i i | Z8 e By Wl § ]
Minimum Keep Black Maximum Keep Black Without Keep Black option

In this instance, the starting point for Black is the same for both intensities
of Keep Black. At Minimum intensity, reseparation again has a stronger
impact on the color composition, while Maximum leaves the original color
composition almost completely unchanged, adapting it only in ferms of
the tonal gradations.

The GMG_CMYK_smoothCheck_V'1 .tif test file is shown below to illus-
irate the Keep Black function (see Chapter 5.2). The file was processed in
GMG ColorServer, once with a conversion profile without Keep Black,
and once with Keep Black 2 Maximum:
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Original file:

CMYK Black channel CMY channels

Conversion without Keep Black yields the following color separations:

CMYK Black channel CMY channels

In this instance, the original Black channel is reseparated, being com-
posed of four colors following conversion.
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Conversion with Keep Black = Maximum yields the following color sepa-
rafions:

—
—

E R R
CMYK Black channel CMY channels

In this instance, the Black channel refains its original properties. In addi-
tion, CMY is replaced with Black in areas with a high level of ink appli-
cation.

2.4.2. CMYK reseparation profiles

CMYK reseparation profiles are a subgroup of CMYK conversion profiles.
These profiles are used fo reseparate data within a color space in order
to harmonize different UCR/GCR settings. The source and farget color
spaces are identical, and Create new Separation is used as the separa-
fion mode. GMG uses the following name format for reseparation pro-
files:

CS_res_ <CMYK>_V1.mx4
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Or, for reseparation profiles with the Keep Black function:
CS_res_<CMYK>_keepK_V'1.mx4

A CMYK reseparation profile for ISOuncoated (FOGRA29L) — offset print-
ing on uncoated paper — is created below. The profile would be given
the following name:

CS_res_ISO29L _V1.mx4 or CS_res_ISO29L_keepK_V1.mx4

To this end, open a new CMYK MX4 file in the GMG ColorServer Profile
Editor, define Fogra29l_IsoUncoated.csc as the gamut, and import the
FOGRA29L characterization data as the farget values. Then switch fo the
Separation Settings of the ColorServer Mode, and select Create new
Separation.

Colorserver Mode x|

Separation | Separation Properties |

———
< offsetPrintng ZF - Jorcoates =

I~ Keep gk

Ink Linit Source (for Gamut Mapping) [ 400.00 %

Desaripton
ity offsct, paper type 4 white, type 5,

d
uncoated, yellowish

Offset Printing, Uncoated, Max: 315%-100%, Black: 8-85, UCR: 0-25-100

[ oc || [ sbbrechen | Ghermchien

ColorServer mode Create new Separation
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Select Process,/ Technology 2 Offset Printing and Paper Class/Media 2>
Uncoated. Then swifch to the Separation Properties tab. The predefined
seftings for ISOuncoated are shown below:

]
Separation  Separation Properties |
YK Ink Limit S
250 il
Slack Ik Lt — N [moo=
50 100
Black Start. —_—e 8.0%
g 50,
Black Width _ - a4u 85.0%
50 a5
UGR Light p— = 0.0%
0 i0
UCR Hidtore SRR 2.0 %
15 S
UCR Shadom — N
7 100
@ pbrachen | Ubernehmen

Predefined separation setfings for ISOuncoated

CMYK Ink Limit defines the value to which the GMG ColorServer Profile
Editor is to restrict the tofal ink application when calculating the CMYK
values of the target color space. In this confext, UCR is applied in the im-
age shadows, and the CMY chromatic color component replaced with
Black.

Black Ink Limit restricts the maximum tonal value for Black to the value en-
tered.
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Black Start restricts the starting point for Black to the value entered. With

an early starting point, Black is also used in the highlights. The higher the
value, the farther the starting point for Black is shiffed towards the image

shadows.

The Black Widlth indicates the effective width of the Black composition. A
narrow width results in Black only being used in neutral (gray) areas
(skeleton black], while a higher value causes Black also to be used in
other terfiary colors. The effective range is partly defined by the Black
Start.

The UCR controllers define the "Under Color Reduction" in the respective

Shadow, Midione and Light areas.

The separation properties affect the way of calculating the Black channel
for the target color space. High values for UCR and Black Widlth result in
GCR that influences the entire color space, and not just the neutral image
shadows as in the case of UCR. A defailed description of the extent to
which userdefined alterations of the individual separation properties affect
the calculation of the Black channel can be found in Chapter 5.1.

To illustrate this function, a reseparation profile will now be created for
ISOuncoated, using the predefined separation seftings for Offset Printing
= Uncoated. To do so, leave the seftings under Separation Properties
unchanged and calculate the profile with target values.

The primary and secondary colors CMY and RGB behave in linear fash-
ion (input and output values are identical). If the Keep Black checkbox is
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not activated, reseparation intervenes fully in the color composition of the
tertiary colors and the achromatically composed colors:

54 color spoe: ocarot_resepmeh o -l ) 4 colorspac: raaprofs_resepm T El 4 color spoc: ocrron_tes

=10/ x|
: = T q
I !
| [ . 4
S }J}J }{J{’ 'j“ \J]
G wyﬂéf : o
: A/F-‘}'J/ I
- e B
L e 2
A I o B
0 - 100% CMY 0- 100% Black 0-100% CMY + 40% Black

After reseparation, CMY Gray and Black are composed of four colors. |If
the profile is calculated using the Keep Black = Minimum option, the to-
nal gradations illustrated below are obtained (see Chapter 2.4.1):

iaix iaix
% ’/’;/'j - /I
|
L .
sy el [V
0 - 100% Black 0-100% CMY + 40% Black
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2.5. Paper tint correction

For CMYK conversion profiles [not reseparation profiles!) calculated with-
out Gamut Mapping, a correction has to be made for the paper fint. This
is necessary if the color spaces to be converted between are defined by
very different white points (~ Paper fint).

The paper tint influences the printed image not only in unprinted areas,
but across the entire color space. Paper fint simulation is prevented when
calculating the profile af the fulcrum (0/0,/0/0), i.e. unprinted areas also
remain unprinted affer calculation of the profile, but the next fulcrum is
calculated on the basis of the specified target values, and this can lead to
undesired effects, especially in the highlights.

In the example below, a CMYK conversion profile is to be calculated for
ISOuncoated (FOGRA29L, paper white L* = 95.71, a* =0.61, b* =
-2.32) to ISOuncoatedyellowish (FOGRA30L, paper white L* = 95.93,
a* =-0.77, b* = 3.85). Comparison of the two color spaces in the
GMG Gamut Viewer yields the following picture:
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Comparison of the ISOuncoated color space (red lines) with ISOuncoatedyellowish (colored body)

The visual comparison shows that the two color spaces are of roughly the
same size, but have very different white points. ISOuncoated is defined
by a more bluish white point (b* is negative) and 1SOuncoatedyellowish
by a more yellowish white point (b* is positive), i.e. the two color spaces
are offset relative to each other on the b*-axis.

If the profile is now calculated with target values and preserving the sepa-
ration, the following tonal gradation is obtained for O - 100% Magenta:
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0 - 100% Magenta

To achieve the specified "bluish" target values for ISOuncoatedyellowish,
Cyan is added to the calculation for the yellowish paper in the Magenta
curve (upwards of 10% Magenta). Since the fulcrum (0/0,/0/0) remains
unchanged, this leads to breaks in the highlights. This effect is prevented
by prior paper fint correction of the target values. As an example of how
to do so, import the FOGRA3OL (ISOuncoatedyellowish| characterization
data as the current values, and FOGRA29L (ISOuncoated) as the target
values on the 4d Color Space tab of an MX4 file. Under Compare, you
can then read off the resultant AE difference in the paper fint at the fulcrum

(0/0/0/0:
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& MxaprofilLmuct =lofx]

Common | 4d Color Space |nore Faraneters | ssics |

Orientatan Cyan 0.00% velow  0.00% Current sample

e e Al [eejmermee

Colors TargetValves | CorentVabes | Comparisan [=
T = 2 T 5 ——r :
000 000 000 000 9571] v061| 232 9583 77| 38s| ems| 22| ise| e

450 2240 0.00 0.00 86.02 13.66 -A%‘ 8598 1246 115' 623 -0.04 -12D| 811
00| 3220 00| 000] siie| 20m| s9s| sow| 7ezs| 02| eS| 22| wes| 08
5.00 41.80 0.00 0.00 T6.54 26.52 6.67| 7619| 25.80 -0.57 6.15] 035 -0.72 6.10]
420 5590 0.00 0.00 69.85 36.09 -7.08) 6311 £ -0.65 647 -075 -0.32 B8.42]
es0| 7000 00| 000 6es| esut ij @27 1| os| 72| 20| 00| &%

540 8460] 000| 000] 5884 5319] 535 5748 5305| 231| 78| 136| 08| 766
350 9680 0.00] 000] 5504 59.46] —400] 5304 5594] 445 @71 200 048 846

|

[ETTSTo Key: 0.0 % {Rey: 200 % )\ Koy: 00 % )\ Key. 60.0% J\ Key. B0.0% ) Key: 100.0% Ky Ads ]

Comparison of ISOuncoated (target values| and ISOuncoatedyellowish (current values)

In this example, the difference in the paper fint is AE = 6.33, which for
the most part results from the different Aa and Ab values.

Now select Tools = Change Target Values. The following window then
opens:
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=lo1x|
Conmon 4 Color Space: |nore Parsnsters | Ssiten |
Orientation Magenta  0.00% Yellow 0.00% Current sample
= O Al . [eersojeeree
= L | i =
S e )3 [ 1 B
000 om| ow| oo ss7i| oei| 2m| mwm| or e o Am en
o] as0] om| aw| sie| sl i s P10
Foplzal ool gl 23] 2 78 2 A e
E| Change Target Va x| <0¢
a7 £r]
EX )
s LD
] —~ T D
1000 Magenta Red E Blie. Gray 26t
0 o» i i i
al ool J T [ [ [ [ [
B sd J 1 [ [ [ [ [
Ry 100%
Back | T ifageria | T Red | B [ GivK
L | | | | | | | g
EISITo Koy El | | | | | I |
| 5 [ [ [ [ [ [ [
-

Paper tint correction in the farget values

Under Key 0.0% 2 White, now adopt the values from the paper tint
comparison for Lab.

Q‘_’g For paper fint correction, GMG recommends complefe correc-
fion of the brightness difference Al, and adoption of half of the
Aa and Ab values for the differences in color, as in the above
example.

Now confirm with OK. The changes made here are calculated directly
info the CIELab farget values, and are incorporated proportionally into the
profile over the entire effective range of O - 100%, starting from the paper
fint. The solid tone itself is not affected by any correction.
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The following differences are obtained when comparing the target values
after correction / before correction:

B MX4Profili.mx4 =3 o [=] 13}

Common  4d Color Space ]mnrePavamaers | statistios |

Orientation Magenta  0.00% Yelow  0.00% Current sample

s o <l [eereermeree

Cobors Target Values Current Valuss. Comparison -

Cyan | Magenta] Yelow | Black | L a b L a b 2 _L
o000|  ©000] ooo| oo0| sse3| -oms| o7s| es7i| ost| -232 52| 070 310
T450] 280 000] 000 9208 ss7| 39| 9is| 294 18| 280]  OI[OwE—2i0

2¢20]  270| oo0u| 000 sso0| 53| 956| 6782 637 -1204] 265| 048] 086| 248
3400]  =270| oo0[ 000] e8392] -10.14] 1456 8377 65| -1673| 23] 05| 048] 247
4370|250 000] ©00[ 7993] 13.18| 19.35| 79.80| 1276 -2122| 491] 0.43] 042 1.8
5850|180 oou| 000] 7400] 1742 2635 7380 7.41| -2775| 444] 00| 03] -1.40]
7350|030 000|000 es#3] 21.06] 3264| e836| 2085 -3357| 096 -0.07] o021] -083
e9.00] 000 ooo| 000] e333| 2417| -3818| 6330 -2407| -3865[ 048] -0.03] 0.40] -047]
10000] 000 000 000 5904| 2666 4280 59.04] 2666] 4280 000 000 000 000

=

BT, ey 0.0 % {Key: 20.0% ) Key: 400 % A Key: 60.0 % J Key: 80.0 % J\ Key: 100.0 % J Key Ads /.

Comparison of corrected target values (Target Values) and original target values (Current Values)

Under Compare, the values resulting at the fulcrum (0/0,/0/0) are ex-
actly those specified during correction, the corrections becoming weaker
and weaker towards the solid tone.

2.6. Creating an MX3 conversion profile

Unlike MX4 profiles, MX3 profiles are three-dimensional and contain no
combinations of chromatic colors and Black (~ no achromatically com-
posed colors). The Black channel is considered in complete isolation from
the chromatic colors when calculating the profile, meaning that the MX3
profile also has a separation-preserving function.
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By way of example, an MX3 conversion profile for ISOcoated to ISO-
webcoated is created below. To this end, open a new MX3 profile in the

GMG ColorServer Profile Editor with File = New MX3. The following

window opens:

Hessrement Deve | [Messrenentchart
&) vt || € Sz
st © Grtagiiacheth CCdor © Eciznns ()
[ € cempredengecn || O 170

€ gretagracsetngyeone | | € 7t

(5

C indefined
ColorServer Outout ColrSpace (Gamut fe) i
Fogra2s, sollebcoated, ISOPIS 12647-2:2004 ®roE
e e 3 (osted e, o) 6/ C xareowm

et commercal oring
(Sheet.fed and heat et ueb) € XRiteOTP0
C undefined

General seftings for a new MX3 profile

Select Printer 2 ColorServer, and the required farget color space under
Gamut, in this case Fogra28l_IsoWebCoated.csc. leave the seffing
Measurement Chart 2 TC3. A new MX3 file opens, in which the follow-
ing fulcrums are created accordingly:

B MGProfile1 =1olx|
Cammon | 34 Color Space | Paenecs |

Orientation Magenta  0.00% Yelow  0.00% Current sample

[om = & o Al 0.00/0.00/0.00/0.00
T s i oo Vakis o j
e | Cyan | Magews | Velow | L [ @ b L[ = b | & [ A [ & [ &
000) 500 o0 000
1000 100 om0 500
F I I om 500
000 a0 o 000

000 5000 oo 500

500, B500 [ 0.00
80.00) 80.00 000 0.00
0000 10000 0.00] 0.00

AT, Colors {KeyTiat /

New MX3 file
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In contrast fo the MX4 profiles, there are no Key tabs in the 3d Color
Space view; only the Black channel can be selected under Key Tint.

d Iihe profile is to be created on the basis of an ECI2002 fest
chart [e.g. if target values are to be imported from a FOGRA
characterization file), not on the basis of a TC3 test chart, you
must additionally create the fulcrums (20/30/55//70/85).
You can create fulcrums with Edit 2 Add Fulcrum. The ful-
crums (25/50//65/80) are then not needed and can be
removed with Edit = Delete Fulcrum....

You can now use Import/Export 2 Import Target Values to import the re-
quired source color space, in this case the FOGRA27L characterization
file as ISOcoated target values. Then switch to the Common tab of the

MX3 file:

B MxX3Profilel =10/ x|
Common | Color Spzce | more Parametes |
P Speafiation
———
s, Printing Method, Customer, etc. = |
E
IRIS Sareening ... Created 09.05.2008 Lastsave  [03.05.2008
Device GretagMacbeth Spectroscan T  Default
Chart ve T3 Spectrotl @ @ selected = erFogr: Jo= |
angle > |8
Licht pso =
Filter frone [ Checksum ECD03B97

Common tab of the new MX3 profile
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Make sure that you have selected Type = CMYK Conversion Profile. The
Fogra28l_IsoWebCoated.csc file defined when opening the MX3 file is
already selected under Gamut. Once the source and target color spaces
have been defined, the profile can be calculated with Measure 2 Calcu-
late with Target Valves. The following message appears:

GMG colorServer Profile Editor E x|
1 : Do you wish to use this color profile as printer calibration?
Liein Abbrachen

Message - Use of the color profile as printer calibration

Confirm this message with Yes. During profile calculation, the Black
channel is then only adapted in ferms of tonal value, retaining its mono-
chromatic composition. If you confirm this message with No, the color of
the Black channel is additionally adapted during calculation of the profile
by adding chromatic colors (this normally not being wanted for this profile

fypel.

The following tonal gradations are obtained following calculation:

~iolx ol =lox|
7 7]
i
7
}
x5
P/;
i 14
Lt il e s I cEn
0 - 100% Magenta 0 - 100% Yellow 0 - 100% Black
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The brightness of the chromatic colors is adapted via the gradation, the
color being achieved by addition of small amounts of other chromatic
colors. The Black channel refains its monochromatic composition, bright-
ness differences being adapted via the gradation.
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3. Creating an RGB separation profile

RGB separation profiles control color space conversion from an RGB to a
CMYK color space. To create an RGB separation profile, select File 2
New RGB MX4 in the GMG ColorServer Profile Editor:

Eile. Options  Window ?
£| Mew MX3
_'l Mew CMYE Mx4
| newRGE Mx4
= Open...

Opening a new RGB MX4

3.1. Basic settings

The following window opens, in which all basic settings can be defined
that are required for profile calculation (source and target color space,
separation and Gamut Mapping seftings).
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Basic settings for a new RGB profile

By way of example, an RGB separation profile for AdobeRGB to Gro-
vure_PSR_LWC (gravure printing on Light Weight Coated paper) is cre-
afed below. GMG uses the following name format for separation profiles:

CS_sep_<RGB>_2 <CMYK>_V1.mx4

In this context, <RGB> denotes the source color space in which the data
to be converted is present, while <CMYK> denotes the target color space
info which the data will be converted. In this instance, the profile would
thus be given the following name:

CS_sep_AdobeRGB_2_PSRIWC_V1.mx4
All RGB ICC profiles installed on the system are listed under RGB Input

Colorspace. Accordingly, you have to select the Adobe RGB profile as
the source color space here.
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If the ICC profile cannot be selected there, you first have to install it on
your system. To do so, mark the profile and use the right mouse button fo
select Install Profile. The profile is installed in the
C:\Windows\system32\spool\drivers\color\ direcfory and can then be
selected when opening a new RGB MX4 file.

§  Note that the RGB ICC profiles are only used for importing
the RCB target values. Nevertheless, a GMG profile is sfill
created here, not an ICC conversion profile!

Define the target color space under CMYK Output Colorspace / Printer.
To do so, select Printer 2 ColorServer. Under Gamut, you can then select
the *.csc Gamut Files for most standard printing conditions (similar fo

Chapter 2.1). Select the Gravure_PSR_LWC .csc file accordingly.

You can define the separation seftings under Separation Settings / Inkjet
Mode. Select Edit to do so. The following window opens:
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ColorServer Mode 5

Seperation | separation Propertes |

Paper Class Media

Lwic- / SCpaper -

Printing, LWC-paper (51 gsm) SC-paper (52 gsm)

Frintng, LWC- / SC-paper , Max: 380%-30%, Black: 6-63, UCR: 139658

@ abbrachen | Uberreten

Separation settings

The Create new Separation separation mode is available here for RGB
separation profiles, and the predefined separation seftings for the stan-
dard printing conditions are already included here (see Chapter 2.4).
Accordingly, select Process,/ Technology = Gravure Printing and Paper
Class/Media = IWC- / SC-paper. Confirm the settings with OK.

Back in the basic settings, you define the Gamut Mapping strategy under
Gamut Mapping. Select Edit to do so. The following window opens:
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Gamut Mapping controls

The common Gamut Mapping settings for RGB separation profiles are
already predefined here. The values can, of course, be adapted by the
user. The Gamut Mapping setftings are explained in more detail in Chap-

ter 4.

You can specify an ICC profile under Attach CMYK QOutput ICC Profile.
After the processing of image data with GMG ColorServer, the profile is
automatically attached to the converted image file. In subsequent process-
ing steps (e.g. Adobe Photoshop, QuarkXPress), it is then possible to re-
construct the color space for which the output devicespecific CMYK val-
ues are available.

Once you have defined the basic seftings, you can either immediately
Calculate the profile, or Open it first.
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3.2. Structure of an RGB profile
Open opens the MX4 file. Switch to the Common tab:

5

Common lAdCaIwrSuam | more Parameters | Statities |

[Profile Properti

Type [res separationerofie =]

(T usePrinter Caibraton

I Protect Profile (enter serial numbers)

IRIS Sreening ... Created

09.05.2006

Last Save 09.05.2006

etting:

Device GretagMacheth Spectrosean ¥ SEpt

[ c:\eolorproofiprinters\ColorServer\Gravure_PSR_LWC csc.

Chart undefined B Gamie

Angle 2= B4

Light D50 - Attach ICC profile
Eiter none || Checksum

[
EGIEFD12

Common fab of the new RGB MX4 profile

Make sure that you have selected Type = RGB Separation Profile, and
that the Use Prinfer Calibration checkbox is not activated. This function is
only required for MX4 proofing profiles. The previously defined basic sef-
tings have already been adopted here. The ColorServer Mode must be
selected under Separation. You can switch to the Separation Properties
by clicking on Settings. The Gravure_PSR_LWC.csc Gamut File has al-
ready been selected accordingly under Gamut.
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The Adobe RGB source color space has already been imported info the
target values on the 4d Color Space tab:

PST=TEY|
Connon 44 Color Spacs [ Paraneters | Sstics |

Orientation Green 0 Blue 0 Current sample:

[red &l W S e R e MR RO

F shw indec ssRce

Current Valuss Comparison i'
a b E | AL [ &s | &b

T
100.00] 10000
o5 o5l 000]

| 100.00]
S0.20 s e o =]
[l Res

New RGB profile with RGB index and target values already imported

In contrast to the CMYK profiles, an RGB index from O to 255 is used in
this case (graduated in increments of 8). Any required tonal gradation
can be displayed using Orientation and the Green and Blue slide controls

(for Orientation = Red).
Alternatively, there is also the option of having the index displayed on a

CMY basis. To do so, deactivate the Show Index as RGB checkbox, and

the view in the profile will change as follows:
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[ Mxaprofile1 = =101 x

Conmon 4d Color Space. |noe Parareters | Siaisics |

Orientation Magenta  100.00% Yelow  100.00% Current sample

v = WS ] e P s S 00/00

I~ Show Index 25 ice,

Colors Target Values. Current Values. e |~
Magenta| Yelow | Back | L a b £ B b ZE | AL | 2a [ &b
10000 100.00] 000] 6260| s037| 7815
10000 10000 000 e0.78| 8823| 7834
100.00] 10000 000 5895| 86.18] 7453
100,00 10000 000 &7.10| 8408] 7270
5| 10000] 100.00] 000 5524 &19| 708
10000 100.00] 000 5336 79.74| 6898
10000 10000 0.00] 5146 7758| en8
100.00] 100.00] 000 4554 7535] 6515
100.00] 10000 00| 4758| 73.12| 6322
10000 10000 0.00] 53| 7087| 6130
10000 10000 000 4364 e858| Ss29
10000 10000 000 4163 6625| &733
100,00 10000 000 3959 6383 8524
10000 10000 000 3753 e185| 833
10000 100.00] 000 3544 5943| 5079
10000 10000 0.00] 3331| 5670| 4839
10000 10000/ ©0.00] 3115 5420| 4sse =

RGB profile with CMY index

The index now shows the color values from O - 100% (graduated in 3.2%
increments). Display of the respective color gradations is now controlled
via Orienfation and the Magenta and Yellow slide controls (for Orienta-
tion = Cyan).

If you select Tools = Compare Gamut/Target Values, the GMG Gamut
Viewer opens with the following view:
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Adobe RGB color space (red lines) compared with Gravure_PSR_LWC color space (colored body)

The visual comparison reveals that the Adobe RGB color space is far lar-
ger than the Gravure_PSR_LWC color space, but it does not cover it
completely in the Yellow direction:

=lol x|
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halir)” .

Adobe RGB does not cover the Gravure_PSR_LWC color space completely in the Yellow range
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Now calculate the profile with Measure 2 Calculate with Target Values.
Depending on your hardware configuration, this process may take quite
some time.

The following tonal gradations are obtained after calculation:

=] ] x| ) 4d Farbraum: MX4Profill_AdoRGB_PSP* ™.y J—
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e fj e
0-100% Yellow 0 - 100% Red 0-100% Gray

To achieve the AdobeRGB target values, 100% ink is already needed in
the Gravure_PSR_LWC output color space for input tonal values of 70 -
80%. In other words, all colors are reproduced colorimetrically as far as
possible, "outof-gamut” colors being clipped and assigned to the edge of
the (target] color space. Consequently, detail definition is no longer pos-
sible in the respective area upwards of these tonal values. In the event of
calculation with farget values, this situation always results if the source
color space is substantially larger than the target color space. This does
not provide satisfactory reproduction, which is why the profile has to be
calculated using Measure 2 Calculate with Gamut Mapping. This is ex-
plained in defail in the following chapter.
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4. Calculation with Gamut Mapping

In the preceding examples, the MX4 conversion or separation profiles
were calculated with the respective target values. The specified target
values of the source color space remain unchanged in this context.

You also have the Measure = Calculate with Gamut Mapping function
at your disposal for conversion from a larger color space to a smaller
one. GMG Gamut Mapping is based on the following strategy: In the
first step, the CIELab target values, which are defined by the source color
space, are adapted to the target color space in terms of their white and
black points using special algorithms. The other "outof-gamut" colors of
the source color space are then transformed to the target color space on
the basis of the userdefined Gamut Mapping settings. So, when calculat-
ing with Gamut Mapping, the farget values defined by the source color
space are adapted in such a way that they can be reproduced in the tar-
get color space. These 'mapped" farget values are then used to calculate
the specific CMYK values of the target color space. In other words, the
initially imported target values of the source color space are changed af-
ter calculation with Gamut Mapping.

If you have defined the Target Values/Gamut File and the separation set-

tings, and then select Measure 2 Calculate with Gamut Mapping, the
following window opens:
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Gamut Mapping controls

It contains three controls that can be used to control the second step in
Gamut Mapping.

@ When calculating with Gamut Mapping, the target values are
adapted on the basis of the selected Gamut Mapping settings
— which is why a new MX4 file opens for profile calculation.
In this way, the originally imported data is preserved in the
original MX4 file, which can be used as the basis for further

profile calculations, e.g. using different Gamut Mapping set-
tings ('master").

4.1. Clip/Perceptual Gamut Mapping control

If the Clip,/Perceptual control is set to Level "0", the "outof-gamut" colors
are clipped and assigned to the edge of the color space (cf. Chapter
1.4.2). At level 8", the "outolgamut" colors are reproduced at the edge
of the color space in (maximally) compressed form, meaning that the de-
tail definition in this area can be preserved. The Clip,/Perceptual sefting
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affects only the colors that are sfill "outof-gamut" following initial adapta-
tion of the white and black points. Colors within the color space are re-
produced colorimetrically and no longer changed, if possible.

In contrast, all colors would be compressed in the case of ICC conversion
with the "perceptual" Rendering Intent — even those that could in fact be
reproduced colorimetrically.

The charts below illustrate the impact of different Clip,/Perceptual seftings
on calculation of the RGB separation profile for AdobeRGB to Gravure_
PSR_IWC, and calculation without Gamut Mapping for comparison:

Tonal gradation O - 100% Red:

Clip/Perceptual Level "0" Clip/Perceptual Level "8" Without Gamut Mapping

Without Gamut Mapping, Red is already clipped at 70% in this instance.
At Clip/Perceptual Level "0", the Red continues much farther with maxi-
mum colorimetric matching. At Level 8", the Red is compressed in the
saturated areas in such a way that detail definition is preserved fo the
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greatest possible extent, although the colors are not colorimetrically re-
produced as exactly as at level "0".

@ Even if an image file is defined by a large color space, such
as AdobeRGB, not every possible color of this color space
need necessarily be used in the file. Consequently, there is
mostly no need to use a high value for the Clip,/Perceptual set-
fing, since this would lead fo excessive compression of the
colors. GMG recommends use of a Clip/Perceptual level be-
tween 2 and 5 for RGB profiles. No standard recommendao-
fion can be given for CMYK profiles. In this case, it is a ques-
fion of how much larger the source color space is in compari-
son with the target color space. However, it is also advisable
to use a Clip/Perceptual level of no more than 5 here.

4.2. Enhance Contrast Gamut Mapping control

The Enhance Contrast control offers a further sefting option for Gamut
Mapping. In many cases, Gamut Mapping leads to a loss of contrast if
the darkest (lightest) color in the CMYK target color space is much lighter
(darker) than the darkest (lightest] color in the RGB source color space. As
a result, the brightness range is reduced during profile conversion. The
Enhance Contrast control additionally bends an "S-curve" info the bright-
ness profile of the color space, i.e. the colors become lighter in the quar-
ter tone and darker in the three-quarter tone. Level "0" keeps the axes al-
most linear, while level "10" produces visible contrast enhancement.
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@ For creating RGB separation profiles, GMG recommends use
of the standard level setting "5". Please note that the colorimet-
ric accuracy is reduced as a result, but a better visual match is
obfained. No standard recommendation can be given for
CMYK profiles, the setting again being very much dependent
on the magnitude of the differences between the white and
black points of the source and target color spaces. The greater
the differences, the higher the value that should be selected for
Enhance Contrast.

The charts below show the impact of different Enhance Contrast seftings on
the O - 100% Black tonal gradation when calculating a separation-
preserving CMYK conversion profile for ISOcoated to ISOnewspaper26v4
(newspaper printing). The calculation without Gamut Mapping is shown for
comparison:

=oixf =lolx| =iBix
e = - ul = —
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Enhance Contrast level "0"  Enhance Contrast Level "10" Without Gamut Mapping
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When calculating without Gamut Mapping, the Black already fills in at
80%. When calculating with Gamut Mapping, it can be seen that the
tonal value for Black in the three-quarter tone was increased slightly at En-
hance Confrast 2 level 10, compared to Llevel O. The tonal value was
(slightly) reduced in the quarter tone.

4.3. Neutralize Gray Gamut Mapping control

When calculating with Gamut Mapping, the white and black points of
the source color space are mapped onto the target color space in the first
step, but the Gray axis continues fo run relative to the white point of the
source color space. If the source color space is defined by a neutral white
point, a neutrally calculated Gray axis likewise results during profile calcu-
lation. If the target color space is defined by a yellowish paper, for ex-
ample, the calculated "neutral Gray axis" likewise appears yellowish on
the yellowish paper.

For certain applications, however, it may make sense for the Gray axis
also fo appear neutrally on the yellowish paper, e.g. if an image is to be
printed both by the offset process on white paper and by the gravure pro-
cess on yellowish paper, but the visual impression is to be identical in
both cases. In such cases, Gamut Mapping can be calculated with the
Neutralize Gray function: At Level O, the Gray axis of the source color
space is adopted, whereas the Gray axis is kept as neutral as possible at
level 10, i.e. the fonal value for Yellow has to be reduced accordingly
for a yellowish paper. The charts below show the effects that result when
calculating 1SOcoated (paper white L* = 95.97; o* = 0.5; b* =-3.3)
to 1SOuncoatedyellowish [paper white L* = 90.65; a* =-0.09; b* =
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3.106) using different Llevels for Neutralize Gray. 1SOcoated is defined by
a "bluish" paper (b* is negative), ISOuncoatedyellowish by a "yellowish'
paper (b* is positive).

Neutralize Gray level O Neutralize Gray Llevel 10

Neutralize Gray level O results in a yellowish Gray axis for the yellowish
paper. At Llevel 10, the tonal value of the Yellow is reduced, the Gray
axis appearing more neutrally on the yellowish paper.

@5 Since the human eye adjusts adaptively to different conditions
(~ White alignment], a yellowish Gray axis on yellow paper
also appears to be "neutral”. For practical purposes, this
means that Level 5 for Neutralize Gray is sufficient in the ma-
jority of cases. To compensate for a slight color cast, GMG
recommends Llevel 2 for Neutralize Gray with white papers,
and Level 3-5 for yellowish papers.
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4.4, Other Gamut Mapping settings

For CMYK conversion profiles calculated with Gamut Mapping, an Ink
Limit Source (for Gamut Mapping) has to be defined in the separation set-
tings for the Adapt Separation and Create new Separation separation
modes.

ColorServer Mode 5 | Wl ColorServer Mode j x]
Separaton | Separation Propertes | Separation | Separation Propertis |

Process/Technology Paper Class/Media
[offseterintng =] [costed |
I Keep Black

Ink Limit Source (for Gamut Mapping) | 400.00 D Ink Limit Source (for Gamut Mapping) [ 00.00 P

Ink Lt Target 0000 | %

Description Description
Ink Limit Souree 400.0, Ink Limit Target 400.0 Commercial and specialty offtet, paper tyne 1 and 2, gloss or matt coated paper
Offset Printing, Coated, Max: 350%-100%, Black: 8-85, UCR: 5-30-100
o€ | asbrechen | [iberefen Abbrechen | iibermenmen

Definition of the ink limit of the source color space for calculation with Gamut Mapping

At this point, enter the total ink application (ink limit) used as standard for
the respective printing conditions [source color spacel).
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5. Additional functions

5.1. User-defined separation settings

In the Create new Separation mode, all settings for the Black composition
can be adapted within predefined limits. The following is a step-by-step
description of the impact of userdefined changes in the individual separa-
fion seffings on the calculation of a reseparation profile. The tonal grade-
tions illustrated result when calculating a reseparation profile for ISOun-

coated (see Chapter 2.4.2).

5.1.1. Reducing the total ink application
For this purpose, leave the separation settings of the ColorServer Mode
unchanged at Create new Separation = Offset Printing 2 Uncoated and

Ink Limit Source (for Gamut Mapping) 2 400%, and, by way of exam-
ple, enter CMYK Ink Limit 2 290% on the Separation Properties tab.

zl

Changing the ink limit {fofal ink application)
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Now calculate the profile with the target values. Then switch fo the Stafis-
fics tab of the MX4 color profile, and select the ACMYK tab there. You
can sort the values according fo specific criteria here.

If you would now like to check the reduction of the total ink application,
select Sort 2 1. 2 Index CMYK, and additionally the "down arrow". The
input color values are displayed under Index CMYK, whereas Colors
CMYK shows the output color values:

B Mxaprofill_resep.md P ] 3
Common | 4d Color Space | more Perameters w
ort Evaluation

Number of Values with AE > 1.00

o
3 [voorer [t Average of Values with 4F > 1.00 0.00
2. o order 2 ) ll 4, [io Order Ja [ ll Number al values 0

Average all Vakies 0.00
N\ o~
V4 £ N\
Index Colors Comparison ﬂ
Cyan |Nagenta| Velow | Black]l| CIAVK | \Cyan |[Magenta] Yelow | Black]| CMVK |Dltance] ACyan |Gl elow| fBiack | ACHYK
100.00| 100.00| 100.00] 100.0p| 400.00 32| 4857| 56.45| osgll| 25565 \p9.0s| -15.18| 5143| 4354| 120)-11135
100.00| 100.00| 100.00] 80o| 380.00| [531| 4550| 76.45| 8946| 28975 Ko9s| -3469 | s07s
100.00] 100.00 100.00] cofo| 30.00| Ke00| e223] 70.16| 8efi| 2sest 53] 2100 7008
100.00] 100.00] 70.00] 80po| 35000 Wo67| 5654 5173| 93f8| 28612| fpz7| 1738 5388
100.00 70.00 100.00] 80po| 35000 f6.46| 30.39| 8305| o4f8| 28388 107| 2384 8802
70.00] 100.00| 100.00| 80jpo| 350.00] §501| 6986 7485 4ko| 28232 4p72| 2698 450] 5768
100.00] 100.00 100.00] aofo| 3:0.00 fees| 51.03] e3.14| 7ok1| 27182] fbr3| 2136 6618
100.00] #0.00] 100.00] 100§0| 32000 Pv.73| B7.44] 7105 9848| 26505 #3858 —122e| = 5e95
100.00] 100.00] £0.00) 10040| 32000 [F7.61| B720] 3280 99.4¢| 28695 f578| 1239 =308
40,00 100.00| 100.00| 100.0p| 340.00| Ja353| 6907 7582 Go| 26774 Jposz| 353 =226
100.00] 100.00] 70.00] 60.0\| 330.00] JS060| 66.15] 4a66| 796} 28303 Ja6.13| 940 2697
TR L EELYTN A Y- M R%’v i =
FIA ] P THINACA Ak

Checking the reduction of the tofal ink application

In this instance, the total ink application for all values was calculated as @
maximum of 290%.
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@ To obtain harmonious reduction of the fofal ink application, the
profile must additionally be calculated with a high Black
Widlth, a high value for Black Ink Limit and a high value for
UCR Shadow.

5.1.2. Changing the Black Ink Limit

Switch back to the separation settings of the ColorServer Mode, leave the
predefined Separation Properties unchanged, and change only the Black

Ink Limit to 70%. This means that the maximum fonal value used for Black

is resfricted to 70%.

Restriction of the Black Ink Limit

This need not necessarily be ideal for the selected printing conditions, but
it clearly illustrates the influence of this option on calculation of the profile.
The following tonal gradations are obtained affer calculation with the tar-
get values (without the Keep Black function):
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The tonal value for Black was calculated based on a maximum of 70%.

Keep Black option

I the calculation is additionally performed using the Keep Black 2 Maxi-
mum option, the following tonal gradations result:

[543 Color spce:rcrott_onantOu RIS ) 4 coor space: ot Kemass B 14 =il
] = im ‘ o
1
Tl
T -
v
Z/L p ¥a
0 - 100% Black 0-100% CMY Gray 0-100% CMY + 80% Black

Pure Black is preserved in this case. The Keep Black function has no effect

on the pure CMY Gray [see Chapter 2.4.1). Only in the CMY plus 80%
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Black range can it be seen that Keep Black has higher priority in this case
than the reduction of the maximum fonal value to 70%.

@ Please note that the reduction of the value for Black Ink Limit
behaves contrarily to the UCR, Ink Limit and Keep Black op-
tions, since the Black is to be limited in the shadows, whereas
CMY is to be replaced by Black, or the Black is to be pre-
served. Consequently, GMG recommends use of the prede-
fined separation settings, since these always lead to sensible
results.

5.1.3. Changing the Black Start

This option is suitable for applications where too much Black in the high-
lights lead to graying of these areas, or of skin tones. Also, an early start-
ing point for Black can lead to noise in the highlights, e.g. in newspaper
printing. Moreover, if too much Black is used, there is litfle room for color
corrections on the press.

Switch to the separation settings of the ColorServer Mode, leave the pre-
defined separation seftings for Create new Separation 2 Offset Printing
= Uncoated, and only change the Black Start to 50%. This value would
be fairly untypical for most applications, but it most clearly visualizes the
impact on profile calculation.
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| B 49 Color Space: MX4ProfilL_Kmii g I=[] -olx| =lolx|
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0-100% CMY 0 - 100% Black 0-100% Cyan + 40M + 20Y

The effect of the seftings is that, when calculating the profile, Black is not
used in the highlights, but only upwards of the specified value. To obtain
a homogeneous Black gradation, Black already starts at 40% in this in-

stance. For comparison, here is the same profile again, but calculated
with a sfarting point of 0% Black:

(540 Colo pacesMaproi KpONRR I = =
- 1 -
|
|
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et
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ll—D
0-100% CMY 0 - 100% Black 0-100% Cyan + 40M + 20Y

Here, Black is also used in the highlights. In darker image areas, the two
profiles with the different starting points differ only insignificantly.

Page 94 New MX4 Profile



 color

Keep Black option

If the profile is additionally calculated with the Keep Black option, this re-
sults in the following differences in the fonal gradation at O -100% Cyan
plus 40% Magenta, 20% Yellow and 20% Black:

5 40l space: apro_ K@U ST=TES[J £ 4 Colo Spce: 4Pt K0 RESIST= £
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Without Keep Black With Keep Black

In the case of achromatically composed colors, Keep Black has higher
priority than the starting point for Black. Keep Black has no effect in the
case of pure CMY colors [see Chapter 2.4, which is why no differences
result in these colors when calculating the profile with /without the Keep
Black function.
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5.1.4. Changing the Black Width

The Black Widlth indicates the effective width of the Black composition. A
narrow width results in only neutral shadows (Gray) being composed with
Black, whereas a higher value means that Black is also included in other

fertiary colors. The effective range is partly defined by the starting point
for Black.

lslx|

Sane.

ISOuncoated color space in the GMG Gamut Viewer, indicating the color space axes

The visual effect of the Black Width can be seen very clearly when exam-
ining the "ISOuncoated.csc" color space in the GMG Gamut Viewer: with
a narrow Black Width, Black is only used in the vicinity of the L-axis; the
higher the Black Width, the more Black is also included in the areas to-
wards the edge of the color space. Consequently, the Black Width has
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an effect on the use of Black in the tertiary colors. If the profile is now cal-
culated with different Black Widths — in this case with the two extreme

values of 50% and 95% by way of example — the following tonal grada-
tions are obtained at O - 100% Green plus 40% Magenta and 0% Black:

IS =3[ 0 40 color pace: aapro. soas et S =1

i Ll o
e o

= | e

Black Width 50% Black Width 95%

With a higher Black Width, more Black is used. This can also be seen

in the following charts for O - 100% Green plus 40% Magenta and 60%
Black:

JREII © <0 coorspace: ot SensmeRU =1
e W |
i e e
R
Black Width 50% Black Width 95%
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The difference in the Black Width has less effect on colors containing
large amounts of Black than on colors containing litlle or no Black.

Keep Black option

If the profile is additionally calculated with the Keep Black option, the fol-
lowing slight differences result for different Black Widths in the tonal gra-
dations at O - 100% Green plus 40% Magenta and 60% Black:

[ ) 4d Color Space: fXaProfill_SB50; =Iol ] =il
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Black Width 50% Black Width 95%

The difference in the Black Width has hardly any impact here, since the
Keep Black function has higher priority in the achromatically composed
colors (similar to Chapter 2.4.1).

At 0 - 100% Green plus 40% Black, the following differences result when

calculating the profile with a Black Width of 50% with/without the Keep
Black function:
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Due to using Keep Black, far more Black is additionally used from the out-
sef, the chromatic color component being reduced accordingly.

5.1.5. UCR settings

UCR settings can be defined separately for Light, Midfone and Shadow
areas in a range matched to the respective printing process parameters
and printing medium.

UCR Light

The settings for UCR Light have an effect only in the highlight areas of the
fertiary colors and achromatically composed colors. The chromatic color
component is replaced by Black in this range. If, for example, a CMYK
reseparation profile for ISOuncoated is calculated with the two extreme
values 0% and 10% UCR Light, the differences between the two UCR set-
fings can best be seen in the Black channel, where there are differences
in the tonal value range from O - 60%. The differences are greatest in the
30% tonal value range, declining harmoniously before and affer.
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@ Please note that the UCR Light option and the Black Start op-
tion must be coordinated. The earlier the starting point for
Black is selected, the better the chromatic color component in
the highlights can be reduced.

UCR Midtone

The settings for UCR Midltone primarily affect the midfones of the tertiary
colors and achromatically composed colors. The chromatic color compo-
nent is replaced by Black in this range. If, for example, the CMYK rese-
paration profile for ISOuncoated is calculated with the two extreme values
15% and 35% UCR Midltone, the maximum differences between the two
UCR seftings are to be seen in the tonal value range in the region of
55%. The values decrease harmoniously before and affer. The tonal gra-
dation for O - 100% CMY Gray with different UCR seffings is shown be-

low:

| 3 4d Color Space: HX4Profill UCH. 5= B 44 Color Space: HX4Profilt_ UCR 5SS =T
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UCR Midtone 15% UCR Midtone 35%
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The following are the tonal gradations for CMY Gray at 60% Black:

| 3 4d color Space: Hx4profill_UCR 1= Sl 2 44 Color Space: HyxaProfi1_ UCR. Ha5SSI (a1 3|
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UCR Midfone 15% UCR Midfone 35%

If the starting point for Black is additionally moved backwards, e.g. to
50% in the diagrams below, the Black component is reduced again. This
sefting behaves contrarily fo the UCR settings. The resulting tonal grado-
tions for CMY Gray at 60% Black are shown below:

| ) 4d Color Space: Mxaprofilt_UCR =B/ x| =lolx|
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UCR Midfone 15% UCR Midfone 35%
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Restriction of the Black Ink Limit to a particular value likewise behaves con-
rarily. The following illustration is based on a profile that was additionally
calculated with Black Ink Limit = 50%. The tonal gradation for CMY
Cray with 60% Black is shown below:

pore i REE
- T i 7 P
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4 3
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UCR Midfone 15% UCR Midfone 35%

If the Keep Black = Minimum option is activated alteratively, the follow-
ing tonal gradations are obfained for CMY Gray with 60% Black:

12 24 oo Space et ARSI TET ] - oor s it ARSI =TT
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i 4
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A 7
UCR Midtone 15% UCR Midfone 35%
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Again, Keep Black has top priority with regards to achromatically com-
posed colors, the result being that only marginal differences are seen with
different UCR settings.

@ If the Keep Black option is activated, additionally increasing
the UCR Light and Midione seffings will result in further re-
duction of the chromatic colors, but this is usually only mar-
ginal, and a check must be made in each instance to detfer-
mine whether it is at all capable of achieving the desired ef-
fects.

UCR Shadow

The settings for UCR Shadow primarily affect the shadows of the tertiary
colors and achromatically composed colors. If, for example, the CMYK
reseparation profile for ISOuncoated is calculated with the two extreme
values /5% and 95% UCR Shadow, the maximum differences between
the two UCR settings can be seen in the tonal value range in the region of
100%. The values decline harmoniously before this point. The difference
in the tonal value for Black between the two UCR seftings begins upwards
of 50%, reaching a tonal value difference of 17% in the Black in this ex-

ample.

@ To obtain most UCR Shadow effect, the value for the Black Ink
Limit should be set simultaneously as high as possible.
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The following charts show the tonal gradation from O to 100% Black,
calculated with different UCR seffings:
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0 - 100% CMY Gray with 60% Black:
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The higher the value for UCR Shadow, the greater the amount of Black
used in place of the chromatic colors in this area.
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If the value for the Black Ink Limit is now additionally reduced (again to
the extreme value of 50% in this case), the following tonal gradations are

obtained for O - 100% Black:

iEix] 5%
] L ] ]
L b
fl ;/,,l
g L
L S
o el
e e L
e e . il
Lol of it
UCR Shadow 75% UCR Shadow 95%

0 - 100% CMY Gray with 60% Black:

S i g
At e
i L : e
e o
Y i
UCR Shadow 75% UCR Shadow 95%

Restriction of the Black Ink Limit to a particular tonal value reduces the
Black component again, but this behaves contrarily to the UCR Shadow
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option. As a result, the chromatic color component cannot be reduced
and replaced by Black to such a great extent.

5.2. Visual checking of the color profiles
5.2.1. Checking the separation settings

The different separation seffings can be visually checked on the basis of
two fest files:

o GMG_CMYK smoothCheck V1 tif
o GMG _RGB_smoothCheck_V1.tif

The test files are available for downloading in the Support area af
www.gmgcolor.com and contain various color gradations. The smooth-
ness of the individual color channels affer conversion permits conclusions
fo be drawn regarding the quality of the separation settings.

By way of example, the following diagrams illustrate the differences that
result when converting from ISOcoated fo ISOwebcoated with ICC pro-
files, on the one hand, and with the CS_con_lso2/71_2 Iso28(_V2.mx4
color profile from GMG, on the other. The profile was calculated using

the Keep Separation separation mode.
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Original file:
=—
I I P
CMYK CMY color separations Black separation

After conversion using the GMG color profile:

=

CMYK CMY color separations Black separation

The Black channel is preserved here, and the chromatic color component
was additionally replaced by Black in areas of high ink application.

GMG ColorServer Profile Editor Page 107



o color

After conversion using ICC profiles:

| L
1 | |
\ |
| | ]
L
‘ b
| N L
L
el
F | |
=
CMYK CMY color separations Black separation

Distinct breaks and edges in the individual separations can be seen in the
fest file here, in addition to which the Black channel is composed of four
colors following conversion.

5.2.2. Checking the color conversion

The color conversion can also be checked visually. To do so, process a
fest file — e.g. the Altona Test Suite — in GMG ColorServer using the re-
spective color profile (e.g. the "CS_con_Iso27L_2 Iso31L_V1.mx4" pro-
file). Subsequently output the processed file on a proofing system, using
the proofing profile that describes the target color space of the conversion
profile (i.e. the proofing profile for ISOcofcoated /FOGRA3 1L in this ex-
ample). Then compare the proof with a reference print in order to check
the quality of color conversion (in this case, for example, the reference
print of the Altona Test Suite for ISOcofcoated /FOGRA31L). If differences
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can sfill be determined visually, you can in some cases adapt the profile
by iterafive measurement, or perform color corrections. The procedure for

this is described in Chapter 5.6.

5.3. Additional ICC import functions
5.3.1. Import of Lab transformation values

The Lab Valves of Transformation can also be imported from ICC profiles.
In other words, the ClELab values are imported that result on the basis of

the ICC Gamut Mapping method:

Import of the Lab values of transformation

Select the ICC profile of the source color space under Input Profile, and
the profile of the target color space under Output Profile. Clicking on the
marked selection icon automatically opens the c: \wnpows\system32\
spool\drivers\color\ direcfory, which contains all the ICC profiles in-
stalled on your system.
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Select CMYK profile x|
16C Profie Folder C:\WINDOWS system32 \spool drivers\color (NI
Europe 150 Coated FOGRAZT EuropelSOCoatecFOGRAZT icC &
(Generic CHYK Profile Default CMYK.iom
150 Coated I5Ocoated.ice
150 Continuous Forms Coated 150cofroated.icc
150 Continuous Forms Uncoated  ISOcofuncoated.icc
150 Uncoated I50Uncoated.icc
150 Uncoated Yelowish IS0uncoatedyellonish.icc =
<0 Wi Fotad o -]
o

Installation directory for ICC profiles

Specify a Rendering Intent that defines the ICC Gamut Mapping method
(see Chapter 1.4.2). You can additionally select the Black Point Com-
pensation function, which influences the absolute and relative colorimetric
Rendering Infents. In ICC Gamut Mapping, this results in not only the
white points of the two color spaces being mapped onto each other, but
also the black points. Confirm the seftings with OK.

5.3.2. Import of CMYK values

Another option is the import of the CMYK Valves calculated when convert-
ing via ICC profiles. In this context, you use the separation settings de-
fined in the ICC profiles. To do so, define the Input Profile and Output
Profile, and a Rendering Infent. In addition, you can again activate the
Black Point Compensation function here.
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Import 1CC

Input or DevicelinkProfle [

) ¢

QuputProfe [

genderinaintent  [Relaive [

¥ Blackpoint Compensation

Import of the CMYK values from an ICC profile

If you confirm your seftings with OK, the CMYK values are imported info
the MX4 file.

5.4. Interpolating target values / Estimating from
CMYK

The GMG ColorServer Profile Editor offers you additional useful functions:
If you want to add further fulcrums to a color profile, but have no farget
values for the purpose, you can use Measure = Inferpolate Missing Tar-
get Values to have the software calculate the missing target values.

Measure| Tooks Import/Export Qptions Wi

=3 AllTarget Values... [
= All current values ... c

eference

+= Calaulate with Target Values
3 Calculate with Target and Current Values
Calcuate with Gamut Mapping

Interpolate Missing Target Values

Egtimate Target Values from CMYK
Estimate Current Values from CMYK

Measure menu
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If you only have certain CMYK color values, but no CIELab target values,
you can specify a Gamut File and calculate the target or current values
from the CMYK color values. To do so, select Measure = Estimate Target

/ Current Valves from CMYK.

5.5. Measuring in the GMG ColorServer Profile
Editor

If you do not want to import color values for profile calculation from a
characterization file or an ICC profile, you can also determine them by
measuring on the basis of a test chart on a reference print. To do so, de-
fine the measurement device used, the measurement settings, and the
measurement chart (femplate) on the Common tab of the MX4 file. The
measurement chart must, of course, correspond to the test chart used on
the reference print.

=IOl
Common | Colr Space | mors Paamsters | Ststes |

- Profie Prop: pec

e [omcs

I UsePrinter Calbration

I ProtectProfil (enter serial numbers)

Created 09.05.2008 LastSave  [09.05.2006

Separation [Colorserver Moce = Settings

Gamut I =]

AtachICCprofie [ x|
Checksum 33A72582

Definition of the measurement seftings on the Common tab of the MX4 profile
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Start the measurement with Measure 2 All Target Values. The measure-
ment dialog window opens. Follow the instructions on the screen:

Measurement dialog window

Please note that the above illustration may vary, depending on the meas-
urement device and measurement chart used. The following message ap-
pears when the measurement is complete:

ErE——

[} Apply to data and return b application?
LY

Accepting the measurement data

Accept the data by confirming with Yes. If you respond to the message by
clicking on No, the measured values are discarded, and the measure-
ment has to be started again.
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If you want to repeat the measurement several times, or measure several
reference prints, in order fo average the values, export the farget values
just measured via Import/Export 2 Export Target Values 2 Text File.

Subsequently select Tools 2 Reset Target Values and repeat the meas-
urement. Export the farget values with a different file name or prefix after
each measurement.

You can now import the text files together using Import/Export = Import
Target Valves. To do so, mark all the files at once, and confirm the import
with OK. The measurements are now averaged automatically.

Alternatively, you can also smooth the target values. Select Tools 2
Smooth Target Values to do so. You have a choice of 5 infensity levels,
from Minimum to Maximum for this purpose.

smooth Target Values £

Intensity of target value smoothing

To check how much the unsmoothed values differ from the smoothed
ones, the measured original farget values can be exported as a text file
beforehand and imported again as current values after smoothing. Under
Compare on the Stafistics tab of the MX4 file, you can subsequently
check the resultant AE (and AL, Aa, Ab) values for each index value.
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5.6. Optional optimization of the color profile

So far, the color profiles have been determined purely mathematically. If
you have a proofing system at your disposal, you have the option of
checking,/optimizing cerfain color profiles by measuring a test chart or
visually on the basis of a proof. Normally, however, purely mathematical
creation of a color profile is entirely sufficient.

5.6.1. Iterative colorimetric optimization

The separation-preserving "CS_con_lso271_2_1so31L_V1.mx4" profile
created in Chapter 2.2 is to be optimized by measuring in the example
below.

@ Since the aim of iterative colorimetric opfimization is fo obtain
a colorimetric "match” between the target and current values in
the conversion profile, a very good proofing profile for the
target color space must be available. However, this optimiza-
fion only makes sense for CMYK conversion profiles that were
calculated in separationpreserving mode and without Gamut

Mapping.

The chart below schematically illustrates the workflow for this iterafive col-
orimetric optimization:
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Source color

Profile is calculated with target

Target color space:

V1.mx4 conversion profile

—y

space: ISOcoated | values in separation-preserving | ISOcofcoated
(FOGRA271) mode (FOGRA3TL)
v
CS_con_ISO271_2 ISO31L_

Process original ECI2002 file
with profile in GMG ColorServer

v

Output processed ECI2002 on
proofing system with color profile
for target color space
(ISOcofcoated)

v

Measure proofed fest chart into
conversion profile as current
values

Compare farget
and current values

AE outside
tolerances

AE inside tolerances

Save conversion profile

Schematic workflow for iterative colorimetric optimization
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Enter a test chart file, e.g. ECI2002V_<measurement device name>.fif, to
be found under c:\colorproof\Testcharts\, and process it in GMG

ColorServer using the MX4 conversion profile created. The converted fest
chart is subsequently output on a proofing system with the respective color
profile for the farget color space, in this case 1SOcofcoated (FOGRA3TL).

The output fest chart is now measured info the conversion profile as the
current values. To do so, open the profile in the GMG ColorServer Profile
Editor and set the Measurement Device used, the Measurement Chart and
the Measurement Settings [Angle, Light, Filter) on the Common tab of the
profile. Then switch to the 4d Color Space tab and select Measure 2 All
Current Valves ... . The following window opens:

i

Measurement dialog window

Please note that the above illustration may vary, depending on the meas-
urement device and measurement chart used. Follow the instructions in the
measurement dialog window. The following message appears when the
measurement is complete:
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! : Apply to data and return to application?

Accepting the measurement data

Accept the data by confirming with Yes. If you respond to the message by
clicking on No, the measured values are discarded, and the measure-
ment has fo be started again.

The measured values have now been automatically transferred fo the pro-
file as the current values. If you now switch to the Statistics tab in the color
profile, you can see the AE differences between the target and current
values.

B rxaprofile3 ol x|
Camron. | 46 Calo Space. | more PataneiodSitmie= | )

Number of Values with A€ > 1.00 655

1 =] v 3 Jroorier ][]+ Average of Vaiues with AE > 1.00 164

2, |Na Order i 4. |MNo Order 2 JlEA S Number al values el
Average all Velues im

5 Coers Tapetvaes | Comenivaues | Comparion =
L Wi

Cyan [Magent| Yellow | Black | Cyan [Magent] Velow] Black

0.00[10000] 0.00] 000 0.00[10000] 000 0.00] ¢368 7573 503
0.00[100.00(700.00] 0.00[ 0.00{100.00] 700,00 0.00] 7.5
70.00[100.00] 000 0.00] 10.00[ 100,00 0.00] 0.00] 15
700,00 700,00 190.00 | 180,00 | 108,00 100,00 700.60 100,00 1.0
0.00] 8500({100.00( 0.00( 0.00| 85.00)100.00] 0.00 52.48| 57.85 53.74| &
70.00{700.00] 10.00] 0.00] 10.00]100.00] 10.00] 0.00] &179
0.00[100.00] 10.00] 000| 0.00{100.00] 10.00[ 0.00] é4.13 7¢78] 0.00 <
70,00/ 700.00 700,00 _0.00] 40.00] 100,00] 160.00 | 0.00] 45.01| 6355| £3.77| 44g2] Gast| f0é7| 326| 49| 08| 20
2000[10000] 0.00] 000] 20.00[10000 000| 000| 3938 6667|1327 &2841] E6.95| 122
10.00] 8500{10000] 000[ 10.00| 8500(100.00| 000| 4386| 5312 4893| 4972 543i 6. 312 014] 125] -286
20.00/100.00( 10.00| 0.00| 20.00/100.00( 10.00| 000 3951 6549 66| 4243| 6597| 78 312 292 048 088
P B B o T T T T T T r

n
[E0 [N I3 3] (Vi 910

Comparison of the target and current values in the MX4 profile
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If the values are not within the required tolerance, the profile can be cal-
culated again with Measure 2 Calculate with Target and Current Values.

Please note in this connection that a value for the Achievable AE can be
entered under Options 2 Common Seffings:

Default Chart [Ec12002 (visua)) =)

Default Chart Numbers |2 i

Common seftings for measurement devices

In this confext, all target and current values in the profile that are above
this value are calculated once again, while all values below it are left un-
changed. You should specify AE = O here when calculating the profile. In
this way, all values are calculated, and breaks and edges in the profile
are avoided.

Save the profile after calculation, and then process the (original) test chart
in GMG ColorServer again, repeating the procedure described above
(proof output, measurement, calculation) until the AE differences are within
the required tolerances.
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@ In the case of profiles calculated with Gamut Mapping, the
target values of the source color space are modified in the
profile on the basis of the Gamut File of the farget color
space. However, the objective in this context is not colorimet-
ric conversion, but fo obtain a good visual mafch. In this case,
additional colorimetric optimization would again have the op-
posite effect. The same also applies if the targef values have
been modified by farget value correction.

5.6.2. Visual optimization

Another option is visual optimization of a color profile with the help of a
proofing system.

@ Please note that this procedure is again only recommended if

a very good proofing profile is available for the target color
space!

The chart below is a schematic representation of the workflow for visual
optimization:

Page 120 New MX4 Profile



 color

4

Conversion or separation

profile DI

Save conversion
or separation

Process test images in GMG profile
ColorServer with conversion or
separation profile A
\ 4 Perform color

corrections in
conversion or
separation
profile
A

Output processed test images
on proofing system with color
profile for farget color space

Poor visual match

Compare proof /

reference print

Good visual match

Save definitive profile

Schematic representation of visual optimization

To visually optimize an MX4 conversion or separation profile, you should
have a reference print with various fest images for the respective (CMYK)
target color space. Process the fest images (which must be in the source
color space for this purpose) in GMG ColorServer with the respective
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conversion or separation profile, and subsequently output the converted
fest images with the proofing profile for the respective farget color space.
Now compare the proof and the reference print. In the event of a poor
visual match, you can correct the profile as follows:

More Parameters tab
Switch to the more Paramefers tab in the MX4 profile:

B Mxaprofile3 =101x|
Common | 4d Celer Spa EE“ e |
Dot Gain > Printer Gradation
ndex | Cyan | Wagenia | velow Biack ii ndex | Cyan | Magenn | velow | Back ii
00| o0 u 000 700 000 000 00| 000 ]
5000 5010 0.0 000 5000 5000 5000 0.0 50,00 5000
100.00] 10000 100.00] _ 100.00| 100,00 70000 10000 100.00] _ 100.00 _ 100.00

Moise

T Gran [ Wageria] Vetow | siecr |
Freauency| o o] o ol
tensiey] 00| __o[__0|

More parameters of an MX4 file

Clobal color corrections are entered under Dot Gain. This allows you to
correct a global color cast and the Gray axis. These corrections apply
across the entire color space. You can make the color corrections in the
axes either in the table, or by using the mouse in the chart view. To add
further fulcrums here, click in the Dot Gain table, select Edit = Add Ful-
crum..., and indicate the required fulcrum.
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If you select Tools 2 Show Chart View, the chart of the tonal gradations
is opened:

i

=l

i

&

Chart view of the dot gain

You can use the mouse to shift the individual fulcrums here. All corrections
entered in the Dot Gain window are not incorporated info the conversion
table and are preserved separately, meaning that the corrections can be
reconstructed at any time.

As a rule, no changes are necessary under Noise and Printer Gradation
when working with MX4 conversion or separation profiles.

Global color corrections

I there are sill visual differences between the reference and the proof af-
fer correcting the dot gain, examine the color axis next. Switch to the 4d
Color Space tab and select Tools 2 Change Color Valves. Depending
on the type of profile (RGB separation profile or CMYK conversion pro-
file), one of the following two windows opens:
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(Change Color Values x|
sbsolute change (+/-
Wagenta fied Blue. Gray
3
L)
hd
3
S =

Color correction in RGB separation profiles

[ e x|
rabsolute change (+/
Key: 0.0%
Magenta Red Blue Gray
C
"
5
K
Key: 100.0 %
Black Wagenia Red Bue | CHYK
c
M
¥
[3
o

Color correction in CMYK conversion profiles

Changes made here are calculated directly into the CMYK values of the
farget color space and incorporated proportionally into the profile over
the entire effective range from 100 - 0%, sfarting from the solid tone. For
example, if Cyan 2 -2% Yellow is entered, the use of Yellow in the Cyan
is reduced.

Selective color corrections

Alternatively, you can also correct just certain color ranges. To do so, se-
lect Tools 2 Selective Color Correction. Depending on the type of profile
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(RGB separation profile or CMYK conversion profile), one of the following
two windows opens:

]
=

Selective color correction for RGB separation profiles without Black index

T T W [ VI K[ €T w [ VI K[ €[ [ v [ K | e [Folwme

Selective color correction for CMYK conversion profiles with Black index

Entering a color value in the Index column defines the starting point for a
correction. The Colors column indicates the current CMYK color value af-
fer profile calculation for the respective index.

A CMYK change in the +/-100 range can now be made in the Correc-
tion column. The input values are absolute correction values, i.e. enfering

+ 5% Magenta increases the Magenta value by 5 percentage points.

The entry in the Range column defines the effective range in the 4d color
space. As a result, the correction acts uniformly in all directions of the
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color space. The number of changed index points in the profile is indi-
cated in accordance with the effective range in the Fulcrums column.

Index Colors Correction B
c i v 3 c n v K ¢ " i K| Range [Fuicrums.
9500 4000] 000] 000 0500] 4000 000] 000] 000] 500 000] 000] 20.00 "

Selective color correction

@ Note that the color corrections described are lost in the event
of calculation of target and current values, since the previous
CMYK values are overwrittien by every new calculation.

Save the profile affer each correction, process the fest images (source
color space] again in GMG ColorServer using the corrected profile, and
subsequently output the converted test images once more with the proof-
ing profile for the target color space. Compare the proof to the reference
print. If a good visual match has sfill not been achieved, continue fo re-
peat the procedure described until the required visual match is obtained.
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5.7. Protect Profile function

The GMG ColorServer Profile Editor allows you to profect your profiles
against unauthorized use or edifing. If you acfivate the checkbox next to
Protect Profile on the Common tab of an MX4 profile, the Serial No.
(Dongle No.) of your system is automatically entered in the field.

The profile can then only be used with the GMG ColorServer software
licensed under this Serial No. You additionally have the possibility of en-
tering further Serial Nos. — separated by commas — o enable use of the
profile on the respective other systems:

i
Common |4 CotrSpzce | e Parameers | Satites |

[~Profie Prope pee

Toe  [curc converson Profie . =

T” Use printer Caibration
IV protectFrofie (enter serial nubers)

=
,jmmm )

I
Created [ Latoe [BEEE
Device [cretagMacheth Spectroscan x| | | Separation [colorserver Made = Settings
ot [romom etow 3| St [ ]
L P |
Liht | | Attach IcC profle | x|
Eeer [roe =] Checkeum =

Protect Profile function

With File = Save, you can assign a password fo the profile. In that case,
this password has to be entered before the profile can be edited with the

GMG ColorServer Profile Editor.

GMG ColorServer Profile Editor Page 127



o color

5.8. Glossary

Characterization data

A characterization file contains not only the device-dependent CMYK val-
ues achievable under given printing conditions, but also the device-
independent CIELAB color values. To determine these, a test chart with
selected CMYK values is output and measured spectrally. Characterizo-
fion files can be used to create ICC profiles and GMG color profiles.
Standard characterization files are available for the offset, gravure and
newspaper printing sectors.

Chromatic composition

With chromatic composition, an image is made up from the three basic
colors Cyan, Magenta and Yellow. To obtain a highercontrast image,
Black is additionally printed, although it is not used for gray. However, it
is very difficult fo mainfain the color balance in the case of pure chromatic
composition, and the total ink application is relatively high. The UCR/
GCR methods were developed to compensate for these disadvantages.

Color separation

During color separation, an image is broken down into its individual color
channels. I an image is present in the (three-channel) RGB color space, it
has to be converted to the (four-channel) CMYK color space for subse-
quent prinfing. Information conceming the composition of the fourth chan-
nel (Black = achromatic) has to be provided in this context, for which
purpose the various color composition models were developed.
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Color space

A color space is a set of colors that can be identified or reproduced by
an input or output device (scanner, monitor, printer, eye, etc.) under spe-
cific conditions.

Color space transformation
The process of color space transformation converts the colors of a given
color space into colors of a different color space.

Devicelink profile

Devicelink profiles calculate device-specific RGB/CMYK values directly,
without intermediate conversion into the CIELab color space. In CMYK to
CMYK conversion, the information concerning the composition of the
Black channel is not lost in the process, as would otherwise occur in the
event of infermediate conversion from the fourdimensional CMYK color
space o the three-dimensional CIELab color space.

Gamut File
A Gamut File describes the color space of a particular set of output condi-
fions in a GMGrspecific format.

Gamut Mapping

Gamut Mapping is the color space fransformation technique whereby
non-reproducible colors are replaced in such a way as fo preserve the
color impression.

Gray Component Replacement (GCR)

In Gray Component Replacement, equal proportions of the three primary
colors Cyan, Magenta und Yellow are removed in colored and neutral
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areas, unfil one of the three basic colors disappears. The quantity of the
disappearing color is replaced by Black. Saturated, dark colors come out
better in this case than when using Under Color Removal. The gray bal-
ance is far more sfable since the neutral gray areas are then composed
almost entirely of Black.

ICC profile

ICC profiles are created on the basis of characterization data, and con-
tain further instructions, such as on the Black composition [UCR, GCR) and
the total ink application (ink limit), providing a colorimetric description, or
instructions for conversion info or from a device-independent color space.

Primary colors

Primary colors are the basic colors of a color system, from which all other
colors can be mixed. They cannot themselves be mixed from other colors.
The basic colors for additive color mixing are Red, Green and Blue (col-
ors from light). The basic colors for subfractive color mixing are Cyan,
Magenta and Yellow (colors from prinfing).

Rendering Intents
The choice of a Rendering Intent defines which Gamut Mapping method
is used for conversion with ICC profiles:

o Absolute colorimetric: Colors that lie inside the color space are
mapped identically, all nonreproducible colors being replaced
by the most similar reproducible color at the edge of the color
space. The paper white of the stock used for production print-
ing is also simulated when outputting proofs.
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o Relative colorimetric: In this case, the white point of the source
color space is additionally mapped onto the target color
space. Accordingly, the paper white of the stock used for pro-
duction prinfing is not simulated when outputting proofs.

o Perceptual: The color space is shrunk roughly proportionally in
this case, in order fo very largely preserve the color impression
in the eye.

o Saturation-preserving: The color space is compressed, but an
affempt is made to maintain the greatest possible saturation of
all colors when doing so, even if the color tone is possibly al-
tered as a result.

Secondary colors

Secondary colors result from mixing two primary colors. In the case of
additive color mixing, this means Cyan, Magenta and Yellow. The corre-
sponding colors for subtractive color mixing are Red, Green and Blue.

Source color space

The ferm source color space denotes the color space that is used as the
basis for color conversion, and in which the file to be converted is pre-
sently.

Target color space

The term target color space denotes the color space into which the colors
are transformed during color conversion.
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Tertiary colors

Tertiary colors contain all three primary colors, or two chromatic colors
plus Black in the CMYK color model.

Under Color Addition (UCA)

In Under Color Addition, not all achromatic components are replaced by
Black, part of the Black again being composed according fo the principle
of chromatic composition (from the basic colors CMY). The purpose is to
support neutral image shadows (dark gray tones) if, for example, pure
Black would look more like a dark gray in print.

Under Color Removal (UCR)

In Under Color Removal, Cyan, Magenta and Yellow are each reploced
fo the same extent by Black in the neutral areas. The level of ink applico-
tion is lower, and the shadows look more brilliant.
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