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Basics of color management

This manual introduces the concepts and issues associated with printing to the

Color Server™. It outlines key workflow scenarios and provides application notes that
explain how to print to the Color Server from popular Microsoft Windows and
Apple Mac OS applications. This reference guide also provides basic background

information on color theory and color management.

The Glossary at the back of this manual defines terms and concepts—for example,

output profile—that appear throughout this manual. Color terms and concepts such
as “RGB data,” “color space,” “spot color,” “gamut,” and “source profile” are used
throughout this manual. If you are new to desktop color, or if any terms are unfamiliar,

check the Glossary.

Note: The term “printer” is used throughout this manual to denote a supported

printer or copier.

Basics of color management

The past several years have seen progress toward standardization in the field of digital
color management systems. Both the Windows and Mac OS operating systems now
support an industry standard format developed by the International Color
Consortium (ICC). This ICC format is implemented on Windows computers in
Image Color Matching (ICM) and on Mac OS computers in ColorSync. More and
more software developers are also incorporating color management systems into
high-end applications. The Color Server color management system, ColorWise®,
supports this standard profile format.

A color management system (CMS) is a “translator” between the color space of

the source image (for example, the monitor or a scanner) and the color space of the
printer. The CMS uses a device-independent color space, such as CIELAB, as its
intermediate color space. To perform its translation, the CMS needs information about
the color space of the source image and the gamut of the printer. This information is
provided in the form of profiles, often created by the makers of the computer monitor
or printer. The end product of a CMS conversion is a printed document or an image
file in the gamut of a particular printer.
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Introduction

NoTE: If color matching between your monitor and printed output is critical, calibrate
your monitor, as well as your Color Server. For most users, predictability of printed
color output is adequate and monitor calibration is not necessary. For information on

monitor calibration, see your Adobe Photoshop or Adobe Illustrator documentation.

The following section provides information on controlling and managing color output
in order to achieve predictable color results. It also discusses the basics of color

management.

Controlling printed color

When working with color materials, whether they are presentations, illustrations,

or complicated page designs, you make aesthetic decisions about the colors you use.
Once you have decided on your goal, you must make the best use of the capabilities of
your Color Server to realize your design in print. Your color printing system becomes
an ally in this creative process to the extent that results are predictable.

* If you designed a poster to print on the Color Server, you want the printed colors to
match the design specification.

* Ifyou are printing presentations on the Color Server, you want to preserve the vivid

colors you see on your monitor.

* If you are working with color that will be printed on an offset press, you want the
Color Server output to match other prepress proofs or PANTONE color swatch
books.

The type of print job and the final output device—Color Server or offset press—
determine the workflow you should use to achieve the best results.

No matter what your goals are, two factors always impact color print output: printer
consistency and the range of colors the printer can print, known as its gamut. These
concepts are covered briefly in this chapter. Creating successful color documents and
presentations also requires an understanding of color management software as it is
implemented by the Color Server and on your desktop computer. Most of this chapter
is devoted to discussing the various elements of color management that contribute to
predictable color results.
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Basics of color management

Maintaining printer consistency

The factors described in the following sections affect printer consistency, as well
as color fidelity and overall output quality.

Paper stock and toner

The paper and toner used by your printer can affect printed color. For best results,
use the supplies recommended by the manufacturer of the printer.

Maintenance

Problems such as streaking and insufficient or excessive amounts of one or more toners
arise when a printer does not receive periodic maintenance or needs major repairs.

In addition to having it serviced regularly, monitor the condition of your printer by
making standard test prints at regular intervals. You can do this easily by printing the
Color Server Test Page. Save the prints and show them to the service technician
whenever output densities vary from the norm or other problems appear.

Calibration

Output from color printers is subject to changes in temperature and humidity, and is
prone to drift over time, with a resulting loss in color predictability. For this reason,
regular service visits alone do not guarantee consistent results from a printer. Where
color accuracy and consistency are crucial, regular calibration of the Color Server and

printer is necessary.

Calibration generates transfer curves that adjust for the difference between the actual
toner densities (measurements) of the print device and the response expected by the
output profile. These transfer curves are stored on the Color Server and used in
association with output profiles to produce color output that accounts for the unique
toner characteristics of the printer.

For information on performing calibration of the Color Server, see the Color Guide.
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Printer gamut

Different color reproduction techniques have different color capabilities, or gamuts.
Color transparency films have comparatively large gamuts, as do color monitors.

The color gamut that can be produced using process inks or CMYK toners on paper is
smaller. This is why some colors that can be displayed on a color monitor, especially
bright saturated colors, cannot be reproduced exactly by your Color Server—nor, for
that matter, can they be reproduced on a press using process colors. Moreover, different
printers have different gamuts—some colors your printer can produce cannot be
reproduced on an offset press, and vice versa. The following figure illustrates this
concept of differing gamuts.

Color transparency film

RGB monitor

Offset press (white)

Other print device

You must account for the gamut of your printer when designing on a color monitor.
When printed, colors that fall outside the printer gamut are “mapped” to printable
colors. This process, referred to as gamut mapping, takes place when color data is
converted or adjusted to meet the gamut requirements of a printer.

The Color Server is specially designed to perform gamut mapping at high speed with
high-quality results. It provides these color management features automatically, using
either built-in default settings or settings you select for a particular print job. For added
flexibility, you can also use the Color Server color management system in combination
with the color management systems on Windows and Mac OS computers.
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Color conversion

Before you can print a color document, the color data in it must be converted to the
gamut of the printer. Whether performed by the Color Server or a host-based CMS,
the process of converting color data for a printer is the same: the CMS interprets RGB
image data according to a specified source profile and adjusts both RGB and CMYK
data according to a specified output profile, also called a destination profile by some

COlOl‘ management systems.

Color management system

V S
% Source Output gi
profile k J profile |
Device-independent

color space
Input data Printed data or file

The source profile defines the RGB color space of the image’s source—characteristics
such as the white point, gamma, and type of phosphors used. The output profile
defines the gamut of an output device, such as a printer. The Color Server (or the
host-based CMS) uses a device-independent color space to translate between the
source color space and the color space of the output device.

The Color Server allows you to specify default and override settings for the source
color space information and the output profile information (see the Color Guide).
When you use these settings, you do not need to use the features of other color
management systems. Your Color Server software includes ICC profiles for use with
other color management systems, if you choose to use them, although conflicts may
arise when the Color Server CMS is used in conjunction with a host CMS.

You can also use color management systems to adjust color data to the gamut of an
output device other than the one to which you are printing. This process of simulating
another output device is commonly used for proofing jobs that will print on an offset
press. The Color Server simulation feature is described in the Color Guide.
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Chapter 1: This chapter discusses color management workflows used in short-run color printing,

Simple and
Advanced
Workflows

as well as color proofing on the Color Server. It also gives examples of color
management in specific desktop applications and discusses the interaction between
those applications and ColorWise color management.

Workflow concepts

The term “workflow” is used to describe the path a job follows from its creation in a
desktop application to final printed outpuc. It is helpful to think of the following

factors when describing workflows:

e Short-run printing versus color proofing for eventual output on an offset press
* RGB, CMYK, and spot color systems

* Desktop color management within an application versus color management on the
Color Server, along with the notion that different versions of desktop applications
handle color management differently.

Note: It is important to pay close attention to the version of a particular application
when considering the workflows in this chapter.

Short-run printing versus color proofing

Short-run color printing refers to those jobs for which the Color Server is the final
print device. Printing jobs to the Color Server in preparation for printing on an offset
press is referred to as color proofing. Both types of Color Server print jobs use RGB,
CMYK, and spot colors.

¢ For short-run jobs, bright, saturated colors are often desirable. These are achieved by
using the full range of colors available, referred to as the full gamut of the printer or,
more simply, device CMYK. For short-run printing examples, see “Advanced
workflows” on page 1-8.

* Offset jobs proofed on the Color Server require the printed colors to match those
from another set of CMYK printing conditions. Colors that are specified for an
offset press require CMYK simulation that is optimized for proofing on the
printer. For color proofing examples that simulate the gamut of another digital
printer or press standard, see “Advanced workflows” on page 1-8.
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RGB, CMYK, and spot colors

Colors can be defined in several different color models, the most common being

RGB, CMYK, and the spot color matching system. Each model requires a different

color conversion at the Color Server. These different color conversion workflows

are as follows:

RGB source profiles and color rendering dictionaries (CRDs) are used to map
RGB colors through a device-independent color space to a destination space, either
the full device gamut in a short-run printing workflow or CMYK simulation in a
color proofing workflow.

CMYK colors are device-dependent. In a proofing scenario, colors specified in
prepress applications are adjusted so that the gamut of the printer simulates that
of the press. In a short-run printing workflow, specifying CMYK colors according
to the calibrated Color Server output eliminates the need for simulation

during printing.

Spot colors, such as PANTONE, are special inks manufactured to run on an offset

printing press. Spot colors can be simulated using CMYK toners or process color
inks. Two basic workflows exist for printing spot colors to the Color Server:

Spot Color Matching On uses color tables built in the Color Server to simulate the
spot color with its closest CMYK equivalent.

Spot Color Matching Off instructs the Color Server to simulate the spot color using
CMYK equivalents defined by the spot color manufacturer. These are the same
CMYK values used by applications that include spot color libraries. This CMYK
combination is then printed with the CMYK Simulation setting you choose, such as

SWOP or DIC.

Desktop versus ColorWise color management

A desktop color management system uses ICC profiles to convert colors from one

device gamut to another (see Appendix A). The color data is converted when it is

passed from one application to another or when the job is sent to the printer; thus, the

processing occurs on your computer, as opposed to the Color Server.
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Using ColorWise color management over desktop color management relieves your
computer from having to perform additional processing. Delaying color conversions
until the color data reaches the Color Server frees your computer so you can continue
working, and color conversions on the Color Server are, in most cases, much faster

than similar conversions on a host computer.

Managing most or all of your color on the Color Server can also eliminate the potential
for undesirable color management-related conflicts, such as iterative color conversions

and inconsistent color. The Color Server applies global corrections to specific groups of
RGB, CMYXK, and spot colors to avoid such conflicts.

Finally, by sending RGB files instead of larger CMYK files from applications to the
Color Server, network traffic is minimized and jobs generally print faster.

ColorWise uses ICC profiles to convert colors to the device gamut or simulate other
devices, such as an offset printing press. ColorWise manages color conversions for all
users printing to the Color Server from Windows and Mac OS computers. It allows
users to follow a simple workflow with minimal intervention using robust default
settings, while giving advanced users the control and precision they need.

The Color Server can intelligently manage the printed appearance of RGB, CMYK,
and spot colors. You can let the Color Server manage color for most short-run color
printing jobs without adjusting any settings.

Simple workflows

Every time you print a document containing colors that were not chosen for your
specific device, those colors must be converted, which requires color management.
You can define or modify colors at any stage in the workflow. Since ColorWise is
compatible with most other color management systems, you can use the workflow
most familiar to you.
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Select your colors wisely

For the colors you see on your monitor to match those on your printed output, they
must go through color management, including precise calibration of your monitor and
Color Server. If you are not equipped or inclined to maintain accurate monitor color
management, you can opt for an easier approach. Determine which is more important

to you—oprinted colors or monitor-displayed colors.

If displayed colors are more important, trust your eyes and your monitor. Visually
select colors on your monitor, but be aware that colors will be optimized only for your
monitor. When the document is opened on other monitors, the colors may look
different. And even though printed colors may not match those on your monitor, they
will still print to the Color Server with good results.

If printed colors are your priority, choose colors from printed samples. By using sample
colors, you ensure your printed output remains consistent, regardless of how the colors
appear on different monitors. Print the palette of available colors from business
applications and select colors from the printed samples. Color reference files are
included on the User Software CD (see page 2-2). You can also print color charts from
the Control Panel and select colors by name or number from the printed samples.
Advanced applications allow you to define colors in the easier-to-control spot and
CMYK color spaces. For more advice on color selection, see Chapter 2.

NoTe: No matter which workflow most closely matches your own, calibrate your
Color Server regularly (see the Color Guide).

Select a sh