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I could point to one word that categorises everything that drives our

industry today it is ÒchangeÓ. For the many years that Digital Ad Lab has

been established in the United Kingdom we have seen an enormous

amount of change and because of that it has prompted us, in Digital Ad

Lab, to consolidate the best information and advice available into a single

digital reference manual as a useful tool for our members.

The Digital Ad Lab is a voluntary, non-profit organisation that depends

upon the input not only of its Steering Committee, but also the many

people who have attended its Open Forums. The GroupÕs participation

represents Ad Agencies, Publishers, Suppliers, Printers, Photographers

and Manufacturers of equipment as well as promoters of software. Our

overall mission is simply to promote and facilitate the adoption of 100%

Digital workflow and to provide an open and unbiased Forum for the

exchange of ideas and issues from the real world perspective. 

With that goal in mind, we are pleased and appreciative that BRIDGÔS

has allowed us to utilise their booklets on colour for the graphic arts and

digital workflow as a solid basis for our project. We would also like to thank

all those who have contributed additional material to this project and in

particular, the members of the Steering Committee, who have volunteered

their knowledge and experience to bring this project to fruition.

We hope that this will be a useful reference tool for all our members and

we look forward to their input for further additions to this initial work.

Finally I would like to personally thank all the members of the Steering

Committee for their hard work over the last few years in making the

Digital Ad Lab a respected body in our industry and a forum where we can

exchange information for the advancement of the full adoption of the

Digital processes that are offered through todayÕs technology.

Giovanni Cantarella

Chairman

Digital Ad Lab Reference Guide

Introduction
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IN a world where everything is changing so fast the need for
companies to keep up to speed with developments becomes ever
more necessary and the challenge of doing so is ever more complex.
This is especially so in the workflow chain that is design, pre-press
and print. With rapidly shrinking deadlines and increased emphasis
on quality the need to embrace systems that provide improved
management of the way the workflows through a company is critical
to a company's success.

The management of colour is obviously a key component in the
mix. Ensuring that the job prints not just well but to the best
possible quality (within the limitations set) whilst turning the job
around within what, even only five years ago, would have been
considered impossible deadlines is becoming considered normal not
exceptional.

The following section provides an excellent set of guidelines,
hints and tips for any company working within this arena to assist
them in getting to grips with colour and colour management
systems and technology and should be of value and benefit to almost
anyone working in this field. The section starts with a brief
overview of colour management before providing some very
valuable background information about the science of colour and
how it is perceived and viewed. 

Beyond that it goes on to cover how we reproduce and measure
colour. It provides an explanation of colour gamuts, the importance
of calibration, before covering conversion from one colour space to
another, image editing and process control. Finally there is a
summary to give you an idea of what you can expect to achieve if
you approach things in the right way.

There are any number of useful snippets to be gleaned from
within this guide and a host of information that, whilst not
necessarily useful to everyone, is undoubtedly fascinating. The style
of writing and the explanations of complex subjects are excellent.
Concepts are presented clearly and concisely and information is
provided in simple and logical ways, such that the whole is easily
readable; no mean feat for this subject matter.

Marcus Kirby
DAL Committee Member

Digital Ad Lab introduction to Colour

Management
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EVERYONE associated with
the graphic arts is aware
that the art, science and
business of communicating
with words and pictures has
undergone significant change
over the past twenty-five
years. Both the form and
content of graphic communi-
cations have been altered
irreversibly and reborn anew
with digital information and
computerised processes.

What was at one time
prohibitively expensive, if
not technically impossible,
to design and prepare
for manufacturing is now
just a mouse click away 
from anyone who  along
with the imagination has the
desire and requisite off-the-
shelf  desktop technology.
However, to protect this 
new workflow and guard
the quality of each phase, 
we must have the tools 
and methods to manage its
colour.

In each one of these
transitions we adopted new
ways of working, of inter-
acting with each other
along the chain of events
known as the graphic 
arts workflow.

colour management Ð
is it really just a dark art?

Implementing colour

management involves

four steps

1. Calibration of each step during

the colour reproduction process

from design through print.

2. Characterisation of each device

within the colour reproduction

process, and identification of

each deviceÕs variation with

process capability data.

3. Conversion of colour image data

from one device (source) to

another device (destination).

4. Control of the variation

associated with each step of 

the reproduction process using

process control (measurement

and record keeping).

Whatever your role in the 

process of producing graphic

communications, colour

management helps you be

more effective, to maximise

your investment in equipment

and to have successful projects

completed on time.

In print production, we
have accepted Ð in some
cases reluctantly Ð that the
tasks and skills required
for positions such as artist,
graphic designer, typesetter,
colour separator and printer
have blurred together and
become one. With desktop
publishing we can become
all of these instantly.

In a multimedia workflow,
we have had to learn the
rigors of real-time publishing,
nonlinear expression and
have become accustomed 
to the new phenomenon of
audience as participant.

Managing colour in
today's digital workflow is 
a concern because of the
many differences in colour
rendition from one device
to another. Many of these
devices do not take print
characteristics into account.

The three key print
characteristics are density,
dot gain and colour purity
(hue error and grayness).
Colour management is a
process that controls the
exchange and reproduction
of images across a wide
range of devices and assists
in aiming these devices 
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When using a computer as a design tool, it is
important for the colours on your monitor to look
the same, day-to-day and week-to-week. This is
known as Òcalibration.Ó It is also necessary to
understand that some of the colours in your design,
such as bright and saturated colours, may not be
printable on a press. So, to manage colour better,
your monitor should be able to simulate, as closely
as possible, the print characteristics of the stock on
which you wish to print. In colour management
terms, this is known as ÒCharacterisation.Ó

During production, it is common to send a digital file
of a colour image to someone else (down the hall,
across the street or across the country) who needs
to view it on a computer monitor. Ideally, the other
person's monitor also has been calibrated and
characterised properly in conjunction with your
devices. Calibration and Characterisation of colour
devices help ensure that during the production
process an image is reproduced as accurately as
possible. This is just one example of colour
management minimising colour differences. 

Every electronic prepress device has its own unique
colour gamut and tone reproduction characteristic.
Tone is the lightness/darkness value of a colour. As
an image moves from a scan to a proof to final
print, each device along the workflow introduces its
own colour and tone definitions. Also, each device
likely comes from a different manufacturer, which
means that no single piece of equipment is
completely compatible with the device that
preceded it in the workflow. 

Calibration, Characterisation 

and Conversion of 
Device Profiles

to the print characteristic 
of the final output device. 

Let's look at some
examples, although monitors
can display a relatively large
range, or gamut, of colours,
they usually are poor at
displaying certain colours,
such as warm yellows. 

Most proofing devices
have a larger gamut, or
somewhat different gamut, of
colours than that of a printing
press. Presses using standard
process inks cannot easily
print deep blues and deep
reds because these colours are
outside the colour gamut of
the inks. Even different
substrates (usually paper)
affect colour. Different
papers printed with the same
process inks on a press can
produce different colours.

The colour gamuts of two different scanners
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GUIDELINES set by the ICC define profile structures and other
rules of todayÕs colour management systems. System-level colour
management modules (CMMs) provide utilities that any
software can use for any colour transformation task. If a system
follows these rules properly, colour management works.

The reason for implementing colour management is not just
its ability to improve colour, but also its ability to reduce waste
and increase productivity by optimising automation. It forces
you to implement a solid process control program which helps
keep all the variables under control. The automation produces a
higher level of consistency and more predictable colour results.

Colour management simplifies and improves the exchange
and reproduction of images across a wide range of devices. 

Without colour management, reproducing an image during
the scanning, proofing and printing steps requires trial and error
testing, which wastes materials and a great deal of time. Less
waste and increased productivity result in increased profits and a
faster return on investment.

How is Colour Management Implemented?

When designing a colour management program to meet the
needs of your business, it is essential to analyse your workflow
objectively. To implement a truly beneficial system, every single
weakness in your workflow must be identified. As a starting
point, track how jobs typically move through your company.
This means recording the process, materials, and time spent at
every stage of the job.  Remember that each device utilised in the
process has variation. Do you know if a scanner reproduces the
same colour after it has been calibrated and characterised? 
Do you know how much variability is in your proofing or
printing process? Production variables need to be measured and
recorded Ð a practice often called process capability.

By accurately pinpointing areas in which you can improve,
you'll learn what is needed to accomplish your goals, and you'll
be able to design the best plan to maximise your investment.

unmanageable colour Ð
itÕs just not cricket...!!!

The International Colour

Consort ium (ICC) was

formed in 1993 to address

the di lemma of trying to

achieve consistent colour

over the many dif fering

variables of output device

and substrates. The goal of

the ICC is to create, promote,

and encourage the evolution

and standardisation of open-

vendor platform architecture.

A colour management

system, or CMS, allows any

colour device (moni tor ,

scanner,  camera,  pr inter)  

to be defined in terms of a

standard model  of  colour

space through a device

Òprofile.Ó These ICC profiles

provide colour management

systems with the information

necessary to transform the

native colour data from a

device to a device-indepen-

dent colour space.

THE ICC

EXPLAINED
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Well, what is

L IGHT is essential for vision. Light causes colour. Without light,
colour would not exist. Light that appears white to us, such as
light from the sun, is actually composed of many colours. 

Each colour has its own measurable wavelength or
combination of wavelengths. (Light travels in waves much like
waves produced by dropping a pebble in a pond, except light
waves are extremely small.) The wavelengths of light are not
coloured, but produce the sensation of colour. Light is a form of
energy. All wavelengths of light are part of the electromagnetic
energy spectrum, which is a continuous sequence of energy
waves that vary in length from short to long. 

Visible light Ð the wavelengths our eyes can detect Ð is a small
portion of the entire spectrum. At one end of the visible
spectrum are the short wavelengths of light we perceive as blue.
At the other end of the visible spectrum are the longer
wavelengths of light we perceive as red. All the other colours we
can see in nature are from a combination of wavelengths found
somewhere along the spectrum between blue and red. Beyond
the limits at each end of the visible spectrum are the short
wavelengths of ultraviolet light and X-rays and the long
wavelengths of infrared radiation and radio waves, which are not
visible to the human eye. 

Visible light is a very small portion of the electromagnetic energy spectrum
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GREEN YELLOW

RED

MAGENTABLUE

CYAN

W E can separate white light into
its component colours by passing
it through a glass prism that
causes the light beam to bend.
Each wavelength, or colour,
bends at a slightly different angle
and results in an array of colours.
When the sun comes out after a
rainstorm, water droplets in the
air can act as prisms and display
the arc of colours in the sky we
see as a rainbow.

If the visible portion of the
spectrum is divided into thirds,
the predominant colours are
blue, green and red. These are
the primary colours of light.
Visible colours can be arranged
in a circle, commonly known as
the colour wheel. 

Your television or computer
monitor creates colour using the
primary colours of light. The
monitor screen starts out as black
and creates colour when electrons
are generated that strike a mosaic
of thousands of red, green and
blue phosphors within the
monitorÕs screen. It is the
combination of different inten-
sities of red, green and blue light
that produces all the colours on a
monitor screen. When all the red,
green and blue phosphors are
illuminated simultaneously, the
black screen becomes white.
Adding equal amounts of red,
green and blue light creates white
light. This phenomenon is called
additive colour.

While light is composed of many colours. If the vis ible portion of the spectrum

is divided into thirds, the predominant colours are blue, green and red

Visible colours can be arranged in a circle, commonly known as the colour

wheel. The primary colours of light, red,  green and blue (RGB), form a 

triangle on the colour wheel. In between the primary colours are secondary

colours, cyan, magenta and yellow (CMY)
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OBJECTS in nature derive their
colour from colourants they
possess that absorb, or subtract,
certain wavelengths of light while
reflecting other wave-lengths
back to the viewer.

The viewer (or detector) can
be the human eye, film in 
a camera or a light-sensing
instrument. The human eye
contains two basic types of light
receptors: rods and cones. The
rods are sensitive only to the
presence of light, not colour. The
cones though are sensitive to
colour and, during normal
daytime vision, it is the cones, not
the rods, which actively
contribute to vision. At night, the
more sensitive rods take over and
give us Ònight vision.Ó 

There are three groups of
cones, each sensitive to a portion
of the visible colour spectrum Ð
red light, green light and blue
light. The brain receives these
signals, processes them, and then
evokes the sensation of colour.
Various combinations of light
waves evoke the sensation of
other colours. 

When light in the red part of
the spectrum hits the eye, the
cones sensitive to red are excited,
causing a particular sensation in
the brain. This is what we have
learned to call Òred.Ó So what
really happens when we see a red
apple? First of all, the sunlight,
which is composed of electro-
magnetic energy waves ranging
from 380 nanometers to 780
nanometers, shines on the apple.
(A nanometer, or nm, is one-
billionth of a meter.) The colour
of the appleÕs skin absorbs the

how is colour
perceived & viewed?

wavelengths of light from
380nm to 580nm and reflects the
longer wavelengths of light from
580nm to 780nm. The reflected
light reaches our eyes, where it
excites the cones that are sensitive
to light energy around 700nm.
The signals from the cones are
processed by the brain, which
gives us the learned sensation 
of Òred.Ó

Colour perception varies from
person to person. Perception is a
subjective phenomenon influ-
enced by many variables
including the light source, sur-
rounding colours, mood of the
viewer and individual variations
in our visual systems. A small
number of people have colour-
deficient vision, a condition that
may result from one type of cone
missing or a defect that affects
analysis in the brain. The most
common form is the inability to

distinguish between reds and
greens. These people are
considered colour-blind. Colour
blindness affects about 8% of
men and less than 0.5% of
women. Since colour only exists
in our minds, explaining the
physical aspects of colour is just
part of the story.

The way objects appear to us
and the judgments we make
about colour are determined by a
combination of many factors.
Some of these factors are easy to
measure and some are not.
Individual perceptual differences,
eye fatigue and mood of the
viewer are as important to a
discussion about colour as are the
properties of light sources and
objects. Colour, as perceived by
the human eye, cannot be
simulated by any instrument, nor
can any printing process
reproduce it.

Colour is a visual sensation that involves three el ements Ð a light source, an object

and a viewer. A red apple really has no colour. It merely reflects the wavelengths

of white  light that cause us to see red and absorb s most of the other wavelengths
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METAMERISM

TWO OBJECTS THAT MATCH UNDER

ONE LIGHT SOURCE MAY NOT

MATCH WHEN VIEWED UNDER

ANOTHER SOURCE. THIS IS CALLED

METAMERISM . FOR EXAMPLE, TWO

ITEMS OF CLOTHING BOUGHT AT A

STORE UNDER FLUORESCENT LIGHT

MAY APPEAR TO CHANGE COLOUR

WHEN VIEWED AT HOME UNDER

INCANDESCENT LIGHT . I N THIS

CASE, EACH LIGHT SOURCE CAUSES

THE SAME OBJECTS TO REFLECT A

DIFFERENT COMBINATION OF

WAVELENGTHS BACK TO THE

VIEWER . ALSO, THE CLOTHING MAY

LOOK DIFFERENT WHEN VIEWED IN

DAYLIGHT , YET ANOTHER LIGHT

SOURCE. THIS HAPPENS BECAUSE

DIFFERENT BLENDS OF DYES OR

PIGMENTS WERE USED TO COLOUR

THE MATERIALS IN THE CLOTHING .

METAMERISM IS A VERY

IMPORTANT VARIABLE THAT MUST

BE CONSIDERED WHEN MAKING

COLOUR JUDGMENTS. THIS

PHENOMENON IS ESPECIALLY

SIGNIFICANT TO THOSE IN THE

GRAPHIC ARTS INDUSTRY WHERE

COLOUR MATCHES BETWEEN TWO

ITEMS ARE IMPORTANT . USING

STANDARD VIEWING CONDITIONS

REDUCES PROBLEMS ASSOCIATED

WITH METAMERISM .

T HERE are two groups involved
with colour reproduction: those
who choose the colour to be
reproduced (the artist or
designer) and those who
reproduce the designed work
(production people). Most
artists are limited only by their
imagination and work with a
large range, or gamut, of
colours. Production people,
however, deal with the
limitations inherent to colour
reproduction and work with
smaller gamuts of colour. It is
important to understand that
artists and production people
view and think of colour in
different ways.

The Importance of Viewing 
Accurate visual evaluation is an
essential part of any successful
print job. The eye, no matter
how well trained, can be
overwhelmed by the many
variables that contribute to the
colour of an image, especially
by viewing conditions. Because
of these variables, standards
have been established for
different industries to aid in
colour evaluation. 

For the printing industry,
the International Standards
Organisation (ISO) and the
American National Standards
Institute (ANSI) have specified
that standard conditions for
viewing colour evaluations and
comparisons are a 5000 Kelvin
light source and a neutral 

grey surround. A 5000 Kelvin
light source, designated as D50
by some lamp manufacturers,
emulates daylight and provides
a balanced output of red, green
and blue light. 

Colours viewed on a video
monitor are subject to many
variables including tempera-
ture, surrounding colours and
room lighting. Colour monitors
should be calibrated regularly
(D50 from your menu and
gamma 1.80) and kept out 
of direct sunlight. When
evaluating colour, such as on a
colour proof or press sheet, be
sure to use a viewing booth with
standard lighting conditions
whenever possible. Also, our
eyes can fatigue after looking at
an image for a long time. If you
evaluate or compare colour
images, give yourself a break
and come back with ÒfreshÓ
eyes to make colour decisions.

Professional viewing booths for the printing industry are fitted with ISO standardised

lighting  with a temperature of 5000 Kelvin (D50). This is the ideal working 

environment for checking proofs and prints
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blue phosphor dots produce all the

colours on a television screen.
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how is colour 
reproduced?

Additive Colour System (RGB) 

T HE additive colour system involves light emitted directly from a
source, before an object reflects the light. Light of a specific colour,
or wavelength (for example, a theatrical spotlight), can be produced
by directing white light through a special filter that allows the
desired wavelength to pass, and blocks others. The additive
reproduction process mixes various amounts of red, green and blue
(RGB) light to produce other colours. Combining one of these
additive primary colours with another produces the additive
secondary colours cyan, magenta, yellow.

To illustrate additive colour, imagine three spotlights, one red,
one green and one blue focused from the back of an ice arena on
skaters in an ice show. Where the blue and green spotlights overlap,
the colour cyan is produced; where the blue and red spotlights
overlap, the colour magenta is produced; where the red and green
spotlights overlap the colour yellow is produced. This is difficult for
most people to understand. When added together, red, green and
blue lights produce what we perceive as white light. SEE SIDEBAR

Television screens and computer monitors are examples of
systems that use additive colour. Thousands of red, green and blue
phosphor dots make up the images on video monitors. The
phosphor dots emit light when activated electronically, and it is the
combination of different intensities of red, green and blue phosphor
dots that produces all the colours on a video monitor. Because the
dots are so small and close together, we do not see them individually,
but see the colours formed by the mixture of light. Colours often
vary from one monitor to another. This is not new information to
anyone who has visited an electronics store with various brands of
televisions on display. Also, colours on monitors change over time.
Currently, there are no colour standards in the graphic arts industry
for the phosphors used in monitors. 

All image capture devices utilise the additive colour system to
gather the information needed to reproduce a colour image. These
devices include digital cameras, flatbed scanners, drum scanners,
and video cameras. These devices also need to have their
technologies calibrated on a periodic basis.

GREEN + BLUE  = CYAN

RED + GREEN = YELLOW

BLUE + RED = MAGENTA

R + G + B LIGHTS =
WHITE

THROUGHOUT HISTORY, REPRODUCING

THE COLOURS WE SEE IN NATURE HAS

TAKEN MANY FORMS. THE MEDIA AND

METHODS USED TO REPRODUCE

COLOUR INCLUDE PAINTINGS, PRINTING

PRESSES, FILM, MONITORS, INKJET

PRINTERS, ETC. THERE ARE ONLY

TWO BASIC WAYS HOWEVER, OF

REPRODUCING COLOURÐ ADDITIVE

AND SUBTRACTIVE.
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Subtractive Colour System (CMYK) 

The subtractive colour system involves colourants and reflected
light. Subtractive colour starts with an object (often a substrate such
as paper or canvas) that reflects light and uses colourants (such as
pigments or dyes) to subtract portions of the white light
illuminating an object to produce other colours. If an object reflects
all the white light back to the viewer, it appears white. If an object
absorbs (subtracts) all the light illuminating it, no light is reflected
back to the viewer and it appears black. It is the subtractive process
that allows everyday objects around us to show colour. Remember
the example of the red apple? The apple really has no colour. It has
no light energy of its own. Colourants in the appleÕs skin absorb the
green and blue wavelengths of white light and reflect the red
wavelengths back to the viewer, which evokes the sensation of red.

Colour paintings, colour photography and all colour printing
processes use the subtractive process to reproduce colour. In these
cases, the reflective substrate is canvas (paintings) or paper
(photographs & prints), which is usually white. The subtractive colour
system produces its own unique range of colours, or colour gamut.

Printing presses use colour inks that act as filters and subtract
portions of the white light striking the image on paper to produce
other colours. Printing inks are transparent, which allows light to
pass through to and reflect off of the paper base. It is the paper that
reflects any unabsorbed light back to the viewer. Different paper
brightness will change the way the same ink is viewed. The offset
printing process uses cyan, magenta and yellow (CMY) process
colour inks as well as a fourth ink Ð black. The black printing ink is
designated K to avoid confusion with B for blue. Overprinting one
transparent printing ink with another produces the subtractive
secondary colours; red, green and blue.

To be reproducible on press, an original colour image, such as a
photograph, must first be converted into a pattern of small dots for
each of the four colours (CMYK). When printed with ink on paper,
the small dots fool the eye and give the visual appearance of the
original image.

WHAT IS TONE

OR TONALITY ?

TONE IS ACTUALLY THE LIGHTNESS/

DARKNESS VALUE OF AN IMAGE. THE

TONAL RANGE OF AN IMAGE IS THE

TRANSITION FROM THE LIGHT AREAS TO

THE DARK AREAS.

IN THE CONVENTIONAL HALFTONE

PROCESS, EACH AREA OF AN IMAGE IS

CONVERTED TO A CERTAIN DOT SIZE TO

GIVE THE SAME VISUAL APPEARANCE AS

THE ORIGINAL IMAGE. WHEN PRINTED,

AREAS WITH LARGER DOTS APPEAR

DARKER THAN AREAS WITH SMALLER

DOTS. THE SIZE OF EACH HALFTONE

DOT IS MEASURED IN TERMS OF DOT

AREA PERCENTAGE, FROM 1% TO

100%. WHEN INKS OR DYES ARE

PLACED ON A SUBSTRATE, YOU ARE

VIEWING THE RELATIONSHIP OF COLOUR

PURITY, DENSITY AND TONALITY. THESE

ARE THE THREE MAIN COMPONENTS

THAT COMPRISE GRAY BALANCE. GRAY

BALANCE IS THE KEY TO SOLID, FOUR-

COLOUR REPRODUCTION.
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Densitometer

A densitometer measures the amount of

light that reflects back from, or passes

through, a coloured sample (to the

receptors of the instrument) compared to

the amount of light projected onto the

sample. The amount of reflected or

transmitted light is measured as density by

the densitometer. The measurement is

displayed or calculated by a separate

computer. Densitometers are used widely in

the graphic arts to help control each step of

the printing process.

There are two types of densitometers:

transmission and reflection. A transmission

densitometer measures the amount of 

light transmitted through a transparent

material such as a film base. A reflection

densitometer measures the amount of light

reflected from a surface. A press operator

uses a reflection densitometer to help

control ink film thickness, which affects

how the printed sheet matches a colour

proof (or a previously printed sheet) that

conforms to an established standard. While

the densitometer does not measure ink film

thickness directly, density is relative to the

ink film thickness on any given press run.

When measuring four-colour proofing

and process printing for density, filters

complementary to the colour being read are

placed in the instrumentÕs light path. Thus,

cyan ink is read through a red filter, magenta

ink is read through a green filter, and yellow

ink is read through a blue filter. The black

ink reading is derived through a

combination of the three filters. Readings

usually are taken from a colour bar printed

on each press sheet and reported, for

example, as C-1.30  M-1.40  Y-1.05  K-1.60.

The instrument reflection readings also are

used to calculate total dot gain (tone value

increase, or TVI), colour purity (hue error

and grayness), print contrast and other print

characteristics.

Dot gain, or TVI (tone value increase),

is the increase in the halftone dot size from

the digital file, film or plate to the printed

sheet and is expressed as a percentage, such

as 24% for an ink colour. Print contrast

compares the density of a solid area to a

three-quarter-tone tint area and is expressed

as a percentage, such as 30%, for each ink

colour. High print contrast indicates the

ability to hold open shadow areas.

instruments used to measurecolour
There are three different instruments

usually used to measure colour:

densitometers, colourimeters and

spectrophotometers. These devices

have different applications and 

provide different information. 

Today's colour-measuring instruments

are lighter, more automated and

easier to use and can be found in

the following categories:

Handheld or manual . These

instruments require operator

intervention to position the

sample and trigger individual

measurements.

Semi-automatic . These 

are scanning or strip reading

designs that, once configured,

take a series of measurements.

They are often tethered to 

a computer. 

Fully automatic . Currently

available only for web press

applications, these instruments

can measure a colour bar on

a moving web of paper. In a

closed loop control mode, the

measurements are sent back

to the ink keys and density 

is controlled with no operator

intervention through an entire

press run. This can save time

and labour cost, while providing

a more consistent product.
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Colour purity is comprised of hue

error and grayness. Each of the cyan,

magenta and yellow printing inks 

has some kind of contamination. 

Hue error is the major colour

contamination factor. For example, if

yellow is the colour being measured,

the hue error will be expressed as plus

or minus magenta and the grayness

value expressed as plus cyan. If this

yellow is considered too warm, it

means too much magenta hue error.

If the yellow is too dirty, it means too

much cyan for grayness. Various

process colours have different hue

error and grayness values.

Colourimeter
Like densitometers, colourimeters
also measure reflected or emitted
light through red, green and blue
filters. Colourimeters, however, differ
from densitometers by basing
measurements on a mathematical
model of human colour vision, the
CIE Standard Observer. Unlike
densitometers, colourimeters are
sometimes said to ÒseeÓ in colour.

Colourimetric measurements are
based on the premise that a colour
stimulus is the product of three
things: a light source, an object and an
observer. CIE measurement systems
use a standardised light source
and observer; the measured object 
is the variable. Colourimetric
measurements of objects can be
expressed numerically, for example, as
coordinates in a referenced three-
dimensional colour space and are
useful for comparing colour variation.

They are used in colour management
to profile scanners, monitors and
output devices. In the graphic arts
today, colourimeters data is gathered
using spectrometers, though colour-
imeters are still used in other
industries.

Spectrophotometer
A spectrophotometer measures the
spectral reflectance of a sample by 
illuminating the sample and
measuring the percent reflectance
at each specified wavelength
throughout the entire visible
spectrum. The spectrophotometers
used in the printing industry are
standardised with the proper light
source, angle of reflectance and many
other factors that influence the way
light is measured. Thus, when
properly used and calibrated, the
spectrophotometer minimises many
of the inter-instrument variables and
offers a consistent and repeatable
method of measurement.

Where a colourimeter and
densitometer break up the light 
into three broad bands across
the spectrum, a spectrophotometer
works by breaking up the light into
many bands. Each band is a region of
the visible spectrum.

A spectrophotometer displays the data

it obtains as a spectral reflectance curve

that shows reflectance at specific

wavelengths independent of the

illuminating source. Because spectro-

photometers capture the most detailed

description of colour, a spectral

reflectance curve, they also can be

used to calculate the functions of a

colourimeter and those of a densito-

meter. The results of densitometry and

colourimetry derived from spectral

data, therefore, are usually more

accurate and repeatable from

instrument to instrument than results

measured using an ordinary, filter-

based densitometer or colourimeter.

The modern spectrophotometer is a

versatile measurement device that

allows the user to select the appropriate

measurement function based on the

colour control requirements.

Spectrophotometers will measure solid

ink density and colour purity as a

CIELAB colour space value. This is the

data modern colour management

technologies apply when characterising

a CMYK and RGB device.
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The Three Dimensions of Colour
ALL colours can be located in a three-dimensional model of colour space (a
3D map of visible colour) with hue, chroma and lightness as each of the
three dimensions. With these three values, we can describe and measure
colour precisely.

Hue refers to the name of the colour and identifies its position on the
colour wheel. In three-dimensional colour space, all the hues are oriented
around the centre axis. The farther from the centre, the more saturated
the colour, or greater the chroma. The centre axis represents lightness,
with white at the top and black at the bottom. Value is another term often
used for lightness/ darkness. Most hues have the greatest possible chroma,
or saturation, at the midpoint of the lightness axis. 

At each end of the lightness axis, all hues become less saturated, or
have less chroma, which means three-dimensional colour space is more
spherical than cylindrical. Locating a colour in colour space is similar to
locating a person in a city using a map with grid coordinates. First we
must know the personÕs address. If one map coordinate corresponds to the
street and the other the avenue, we can plot on the map where the person
lives. This gives us a location in two dimensions. LetÕs say the person lives
on the 12th floor of a high-rise building. We can plot where the person
lives in a three-dimensional diagram with this information. This is similar
to locating a colour in colour space. 

Colour Space Models
Early attempts to map visible colour date back to the middle 1800s. Over
the years, several colour space models have been proposed. Most colour
space models, however, define colour in three dimensions and provide a
scheme for representing colour in terms of three coordinates.

Colour space models differ in the same way a city map with one set of
grid coordinates differs from another map of the same city that uses a
different set of grid coordinates. The colour space model proposed in 1931
by the International Commission of Illumination, known as CIE, is
generally accepted as the world standard for the measurement of colour.
The CIE colour model is based on measurement of human colour
perception. This model of colour space is not symmetrical along the
vertical axis. At the midpoint of the vertical, or lightness, axis the CIE
model is not circular but horseshoe-shaped. A symmetrical model of
colour space called CIELAB proposed in 1976 has become the accepted

how do we plot
colour gamuts in 

colour space?

Although individuals perceive

colour differently, there are

three general characteristics 

of colour perception that

everyone uses. Colour can be

plotted according to these

characteristics.

First, we can identify the basic

colour group, such as red,

orange, yellow, etc. This is

called HUE. Also, we generally

can identify the intensity,

vividness or saturation of a

colour. This is called CHROMA.

Lastly, we can tell if a colour 

is light or dark. This is called

LIGHTNESS.
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standard for the graphic arts industry. The CIE and CIELAB models 
use the same spectrophotometric measurements, but use different
mathematical equations to map three-dimensional colour space.

Colour gamut is another word for range of colours. The colour gamut
of a device is the maximum range of colours the device can reproduce,
capture or display. This is based on the highest achievable capabilities of
the colourants used by that device, colourants such as the red, green and
blue phosphors of a typical computer monitor or the cyan, magenta, and
yellow inks of a printing press.

The top two graphics to the right (Fig 1 & 2 ) show the different colour
gamuts of a monitor, scanner and US SWOP printing inks. The gamuts
have been converted to XY coordinates and plotted on a chromaticity
diagram. (The chromaticity diagram is a visual method of showing all of
the colours the human eye can perceive.) The area outside of the shape
(triangle in the second graphic) formed by the RGB phosphors represents
colours that our eyes can detect but cannot be displayed on your monitor.
Note the area of colour that is not achievable by either device. The third
graphic plots the different colour gamuts of two scanners. (Because the
printing process cannot reproduce the colours the eye can see, the colours in these
graphics are approximate).

The fact that colour gamuts differ from one device to another presents
a challenge for those of us in the graphic arts. To illustrate, consider what
it would be like if you limited yourself to three crayons with which to
create a picture Ð say a blue, yellow and red crayon. ItÕs easy to understand
that your range of colours would be limited. Using the blue and yellow
crayons, you could make a very nice green. You could make it lighter or
darker, bluer or more yellow, but there would be many greens that you
could not make without changing to a different blue or yellow crayon. Or,
you might want to add a special green crayon to your palette much like
printers add special match (pre-mixed) colour inks to their press to expand
the gamut of their CMY inks. Now consider what would happen if you
passed your picture, done with your three crayons, onto someone else for
reproduction and they had three different crayons to work with. Just as in
the real world of image reproduction, it is likely that the reproduced
colour would not match the original, nor be predictable.

The concept of colour gamuts and how we adjust them as we move
colour images across a wide variety of electronic devices is key to success
in todayÕs colour workflow.

Fig 1

Fig 2

Fig 3
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measured or judged. The Print
Characterisation Chart in the
back of this book is a form of
benchmarking.

Monitor phosphors degrade
and become unstable. Dyes or
colourants in proofing devices
can change with age, heat and
humidity. Chemical developers
used in processors lose strength.
A great deal of variation takes
place in the pressroom. All
printing processes need to be
controlled, no matter if the
process is offset, gravure,

flexography or screen. Each
device used in the colour
reproduction process should
have a routine calibration
schedule and a benchmark
established against which to
measure and ensure that the
equipment images colours at
correct levels. 

Monitor Calibration
The phosphors in computer
monitors are quite different from
printing inks. Monitors display
colours using red, green and blue
(RGB) phosphors that combine

is king
The best ÒinstrumentÓ for
evaluating the quality of a printed
image is the human eye. Visual
judgment, however, does not
assign numerical values to quality
levels, and several factors limit the
eye as a process control device. 
These factors include:

Aging . As people age, a layer,
which is effectively a yellow
filter, forms on the eye,
affecting a person's relative
perception of colour.

Fatigue . Mental and physical
fatigues lessen the ability to
accurately match colour.

Memory . The eye has poor
colour memory and can be
precise only for direct
comparisons.

Colour blindness . A person
with this vision defect cannot
discriminate between certain
colours.

Colour of the light source .
A colour's visual appearance is
influenced by the spectral
output of the light source
being used to view the colour.
For example, the same colour
may look different when
viewed under fluorescent
lighting, incandescent light or
direct sunlight.

Surrounding colour . A
colour's visual appearance is
influenced by the tonal value
or hue of a colour adjacent to
or surrounding it.

BUILDING a solid foundation for
a colour management program is
just as important as building a
solid foundation for a home. 
The basis for successful 
colour management is proper
calibration, benchmarking and
process control. It is managing
colour Òby the numbersÓ rather
than Òby the eye.Ó There is truth
to the saying, ÒYou can't manage
it if you can't control it, and you
can't control it if you don't
measure it.Ó Measurement is the
only effective means to control
your production workflow.

Calibration is the process
of adjusting each device to
known values. The performance
capabilities of monitors, proofing
devices, imagesetters, film
processors and printing presses
change over time. It is important
to measure and document 
the conditions under which
calibration was achieved. This
process control method is called
benchmarking and is imple-
mented through process
capability data. By definition, a
benchmark is a standard by
which something can be

You canÕt manage it if you canÕt
control it, andyou canÕt control
it if you don't measure itÓ

Ò

calibration
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in different intensities to produce
a range of colours.

The monitorÕs red, green and
blue signals must be calibrated.
The balance of the red, green
and blue light is measured in
Kelvin (a scale based on absolute
zero). The blue phosphor tends
to be the brightest. This gives
uncalibrated colour displays a
bluish cast. (9,300 K for example)
A warmer (redder) balance comes
from lower Kelvin settings, while
higher settings produce a cooler
(bluer) display. The ISO standard
viewing conditions for the
graphic arts is a 5000K setting,
and may require the monitorÕs
calibration system to significantly
reduce the blue level. Gamma,
another monitor setting,
quantitatively specifies monitor
contrast. The slope of a curve
comparing input and output
equals gamma. Increasing the
gamma level on a monitor
darkens the display. The
standard, recommended colour
gamma is 1.80. Although it is
possible to set monitors fairly
precisely with instruments, a
monitor can never exactly match
printed colour.

Monitors can be adjusted to a
specified white point and gamma
using several methods. The most
accurate and reliable method 
is using a colourimeter or
spectrophotometer to read the

monitorÕs emissive light. Another
is built in calibration, which
allows for the user to account 
for the displayÕs age and ambient
lighting conditions. The
operating system can offer
a calibration function, the
usefulness of this method, is
sometimed limited however,
because controls are factory-set
for the average monitor. Some
manufacturers provide settings
within the monitorÕs control
circuitry. Visual calibration
software also exists that enables
the user to adjust the white
point and gamma subjectively
for their screen. Monitor
profiles can be evaluated
objectively by comparing the
monitorÕs rendition with a proof
of the same file. Again, it is
helpful to have a standard
colour profile for comparison.

Printer Calibration Settings
Printers include processes
such as offset lithography,
flexography, gravure and screen
printing, as well as on-demand
printers and digital proofers.
Calibration is critical for colour
management to work at the print
stage and typically involves
density, tone value and gray
balance settings. 

The calibration of a complex
printing process is referred to as
Òprocess control.Ó Process
control can be automatic or

operator-controlled and is
affected by press accessories and
supplies.

Printing specifications such
as Eurostandard, SWOP and
GRACoL can be considered
calibration settings, as they
specify variables that apply to
offset printing.  The priorities
for colour control on press are
diagnostics, press control and
process standardisation.

The characteristics of a monitor

will change with time. It is a good

idea to re-calibrate and profile

your display on a regular basis 

Sample of a calibration target
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Scanner Calibration
An IT8.7 scanner calibration
target is used for scanner
Characterisation. Transmissive
and reflective scanner targets
have measured colour values in
CIELAB colour space. 

The IT8.7 standard basically
states that colour input scanners
do not analyse colour the same
way the human eye does. These
devices are designed to comp-
ensate for this difference by
optimising the signal generated

when materials are scanned.
Colour transparency and
reflection products use various
combinations of proprietary
dye sets to achieve visual
responses that simulate the
colour appearance of natural
elements, but when scanned
they give different numeric
results.

Both film dyes and scanner
sensitivities vary from product
to product. This means there is
variability in the scanner

response to colours produced
by various materials.

The intent of this standard is
to define an input test target
that will allow any colour input
scanner to be calibrated with
any film or photographic paper
dye set used to create the target.
This standard is intended to
address the colour transparency
products, which are generally
used for input to the pre-
paratory process for printing
and publishing.

IT8.7 scanner
calibration target
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How the colour conversion process works
PROFILE ÒlinkingÓ is the key to colour conversion. To process an image through a
colour management system (CMS), an input profile must first be linked to an
output profile through appropriate CMS software. The linking process creates a
look-up-table that converts raw scanner data (typically RGB) directly into the
output values (typically CMYK) needed to match the original on a specific output
device. (Creates one profile out of two).

Constructing the combined link is, in principle, simply a matter of looking-up
the CIE value for each scanner RGB pixel in the scanner profile, then looking up
the same CIE value in the printer profile to get the equivalent CMYK value.
Gamut compression makes the process more difficult.

There are numerous ICC standard-compatible colour management solutions
available. Two types of systems currently are available. The first is operating
system-level colour management and the second is a stand-alone application or
series of applications.

Incorporating colour management into an operating system (OS) has many
benefits. Applications, peripherals and components of the operating system have a
common method of controlling colours among devices. This generates consistent
results among products that use the OS, which provide the user with colour
consistency. The OS-level systems generally are comprised of a device profile, the
colour management module (CMM) and the API, or system-level applications
programming interface. The daily applications used in a production environment
must support the OS-level colour management for it to be effective. Also, even with
the same profile, different CMMs will produce different results. It is also important
to note that in order for the CMM to translate the colour as it should be
reproduced, the profile must be accurate. 

ColourSync first addressed system-level colour management solutions. This
OS-level colour management system was the first in the market that allowed
desktop systems to achieve colour fidelity throughout the colour production
workflow. This was because users could employ peripherals and applications from
different vendors. It was designed to avoid the familiar issue of calibration problems
resulting in images looking different on different devices. The first colour
management tool to utilise the ICC profile format was ColourSync 2.0.

The key to ColourSync workflow is that each device has an ICC profile.
ColourSync can then provide the interface for selecting system device profiles.
ColourSync can convert all elements from the source profile to the destination
profile, thereby preserving the colour fidelity.

gamut compression
&conversion

Conversion

Conversion means changing colours

from one colour model to another,

such as from RGB to CMYK, using an

independent colour space like CIELAB

in the conversion. A system-wide

colour management module, or CMM

(e.g. Coloursync), builds a link that

directly converts RGB to CMYK. To

create the link, the CMM looks up each

RGB value in the scanner profile, and

then looks up the resulting CIELAB

value in the press profile to obtain

equivalent CMYK values. 

Gamut compression handles out-of-

gamut colours. When certain colours

of an original image are outside the

gamut of an output device, this

process attempts to attain the best

overall simulation of the original.

Gamut compression is built into the

output device profile, but can 

be customized to suit a particular

image in some ICC-based, colour

management, image-editing packages. 

Good gamut compression usually

results in the most pleasing

reproduction of an original, but it may

not give a truly accurate match of any

specific colour. Without gamut

compression, in-gamut colours are

matched more accurately, but out-of-

gamut colours may be lost completely
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A neglected aspect of colour
management as used in the graphic arts
is that a scanner profile alone is not
enough to optimize all original images.
As in traditional colour separation,
every image is unique and needs its
own adjustment to compensate for
exposure or development differences.
Add to this the limitations imposed by
gamut compression and the need to
override technology for creative
reasons, and it is easy to understand why
there is a demand for skilled operators
in a colour-managed workflow.

When an image needs adjustment,
ICC-based, colour-editing software is
used in place of the scanner's software.
These programs simulate the look and
feel of scanner software but take full
advantage of ICC device profiles. A
main advantage of ICC-based software
is that, while editing, the operator sees
an accurate image on the computer
monitor, or Òsoft proof,Ó that simulates
the final print. Soft proofing allows
visual confirmation of corrections,
which simplifies training and operation
while allowing more powerful
correction of sub-standard originals. It
also helps minimize re-makes and
reduce editing times.

Good ICC-editing software lets
the user select from a list of input and
output profiles to suit the origin and
destination of each image. Operation is
easy to learn, but quality results and
productivity depend on the operator's
training and experience. 

A major difficulty for operators is
that many controls work in different
modes: RGB (red, green, blue) or
LCH (lightness, chroma, hue) rather
than CMYK (cyan, magenta, yellow,
black). When a CMYK output device is
chosen, CMYK changes are allowed
(or at least a CMYK dot percentage
readout is available) even when making
RGB or LCH changes. One big
advantage of working in LCH instead
of CMYK is that, although it takes an
adjustment, any LCH value will, no
matter what device or profile is
selected, minimize your problems and
maximize your ability to edit the image.
Once the visual meaning is learned,
LCH means the same thing no matter
what new input or output device is
introduced. No longer do you have to
memorize the different CMYK values
for each device. LCH is universal, or
device-independent Ð which is the
whole point of colour management.

Rendering intents

No single method of gamut

compression is adequate for all

purposes or situations. To address

this dilemma, four standard

approaches Ð called rendering intents

Ð have been devised.

Perceptual or Photographic 
This approach takes all the colours of

an image from any source device and

makes the best generic fit of these

colours into the restricted gamut 

of an output device such as a printer.

Absolute Colourimetric (AbsCol) 
With this approach, any source

colours that are within the destination

deviceÕs colour gamut are left as they

are. Any out-of-gamut colours,

however, are replaced by the closest

available colour. 

Relative Colourimetric (RelCol) 
This approach differs from AbsCol in

the way that white is mapped. This

addresses the problem of how to print

a neutral white highlight in an image

on a paper that is not neutral white. 

If you want it to print simply as

paper white, use either perceptual

mapping, or RelCol. If you want to

preserve the actual hue of the source

colour white in your print, use AbsCol,

which allows you to print neutral

whites on bluish paper, or yellowish

whites on neutral paper. (But to do

so, colour must be laid down to effect

the colour shift, so the brightness of

the white decreases too.)

Saturation
This approach (usually irrelevant to

printing pictures) optimizes saturation

at the expense of retaining correct

hue and/or lightness and is intended

for printing simple business graphics

such as a pie chart.

imageediting
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processcontrol
CONTROL of each element in the colour reproduction
process, often referred to as process control, is the final key
element to implementing colour management. Each process
component, including scanner, monitor, proofer, imagesetter,
processor and the printing press, must be managed so that the
variation associated with each of these components is
predictable.

A colour management profile requires predictability
because it assumes that the colour gamut capability of a device
remains constant. An unpredictable process renders a colour
management profile useless and ineffective. Make sure you use
a colour profile that represents the colour gamut your printer
is capable of reproducing.

Maintaining consistency from proof to proof is another
fundamental of process control and the most important
consideration for any proofing system. Whenever a variable is
introduced into a proofing system, an opportunity for proof-
to-proof discrepancies will occur. Examine your proofing
system to determine where variability can be minimized or
eliminated. Colour proofs are your key communication tool,
and they must be consistent and repeatable.

All manufacturers of proofing systems have procedures to
monitor quality control. Whether your system is a small
desktop unit or a large, contract proofing system, find out what
those procedures are and follow them on a regular basis. 

How the colour conversion process works
Just as you would calibrate your monitor and scanner,
it's important to check your proofing system on a regular
basis. To help monitor colour, use a quality-control guide on
proofs (and press sheets) that includes blocks of colour to help
evaluate density, dot gain (tone value increase, or TVI) 
and gray balance for combinations of the process colours. 
If you purchase proofs from another source, ask for a colour
bar on every proof. To the left is an example of an accepted 
colour bar.

Include
information
on all proofs

All proofs must idealy

include:

Name, address,

contact person

responsible for the

job and appropriate

file identification.

Type of proofing

product (film-based,

single-sheet,

thermal dye sub,

ink jet, etc.) and

type by proofing

product including

the manufacturer.

Purpose of proof

(for position only,

colour break only,

contract colour

proof).

All recommended

targets and colour

control bars.

Date the proof was

made.
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Colour management is still a

growing process with a lot of

unfulfilled potential. One hopes

that as the graphic arts industry

evolves, it can agree on a minimal

number of reference printing

conditions for prepress, proofing,

and printing. This would enable

easier and more efficient prepress

and new freedom and capabilities

for the printer. Colour management

technology is likely to follow the

same evolutionary path as digital

file formats. The sifting out 

of colour management tools 

and consolidation of reference

conditions are essential if our

industry is to evolve to meet the

needs of the future.

Use of colour management

technology does not eliminate the

need for skill and experience, nor

the need for education and training

in the graphic arts. Colour

management is not difficult to

learn, but proper training is

essential. Although enthusiastic

novices can become efficient

quickly and produce good results,

they still need to learn by

experience how to handle problem

jobs. The best people to operate a

colour management system are

colour experts who already

understand the conventional

process. The function of colour

management is to match an

original image; improving it still

requires an experienced eye.

summary
What should you expect from a colour management program?
IN theory, ICC colour management takes input image values plus the profile for the
input device (scanner or camera) and, through a systematized process, maps the
image colour values to the reference condition. Then, using the profile for a selected
output device, the process systematically re-maps the information so output colours
are constructed properly to render the image as closely as possible.

Can colour management systems produce adequate results?
In an ideal world, this would be possible, but only if the following factors exist:

All input, monitor and output devices are kept in a constant calibrated state. If
not, the profiles are less effective..

Image content is considered. Some pictures are more difficult to match than
others (less tolerant of mismatch). For example, images with neutrals and
memory colours like blue sky, green grass and flesh tones generally require
closer matches. This also includes correcting the originals for colourcast,
overexposure, underexposure, and subjective editing to match a product or
satisfy the customer.

Reproduction conditions are anticipated knowing that they almost always
reduce colour gamut. This usually involves some colour information being
discarded during the process.

The system allows for factors that affect appearance of the printed piece, such
as gloss level and surface texture, media related artifacts like rosettes and
patterning plus other factors such as surround and light level.

Referenced printing conditions are defined, for example Eurostandard, SWOP
or SNAP and used when possible. By choosing a referenced gamut at the start
of the process, and assuming that characterisations are available for the chosen
printing condition, workflow problems are minimized.

The proof and printed piece match each other and both are matched to a
characterized printing condition. 

Uniformity exists between vendors. Most vendors' colour management
systems do not always work well together. The systems may conflict as to the
locations for storing and retrieving profiles and how applications and output
devices are alerted to use them. (Colour management is not yet as open a
system as the founders of the ICC envisioned because vendors have released
programs that are not fully ICC compliant.)

If all these factors exist, ICC-style colour management is possible at acceptable 
quality levels. Moreover, by judicious use of different combinations of input and output
profiles after image capture, it can provide the equivalent of standard setups to represent
different, potential referenced printing conditions. This would make it possible for
customers to change their minds without having to go back and re-scan the original.
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ONE of the largest problems facing the industry today is the

diversity and complexity of available digital files. The

manufacturing process and supply chain are often optimised to

handle a small percentage of these files with the left over items

causing time consuming processes to fix and re-format  them into

the preferred file type.

Controlling the quality of the elements you receive or send is a

defining factor in the smooth operation of any manufacturing

process; the graphic arts and publishing areas are no exception to

this rule. In an industry where lead times erode and last minute

alterations are commonplace all efforts possible must be taken to

ensure data is compatible between supplying and receiving partners.

The following information acts as an introduction to the concept

of Pre-flighting and Controlled Supply and how we can use it to

increase the predictability of our production process. BRIDGÕS

have kindly let us replicate their Pre-flight material.

Pre-flighting is a very useful production optimiser but can (in

some instances) be a case of shutting the door after the horse has

bolted. It is therefore advisable to ensure that the file you receive is

created in as controlled a fashion as possible or is pre-flighted by the

sender themselves before it is sent to you. Any alterations or fixes

can then be performed by the sender in the shortest possible time. 

The best practice is for the receiver to offer accurate and

comprehensive information regarding the way they want to receive

digital data (Controlled Supply). The Digital Ad Lab have therefore

extended the BRIDGÕS information to cover the sort of information

which should be exchanged, give some working examples of this and

inform you of sites on the web where you can find out more.

Stephen Douglas
DAL Committee Member

Digital Ad Lab introduction to

Preflighting
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PREFLIGHTING has grown to
mean different things to
different people. The term
comes from the airline
industry where pilots use
preflight checklists before
takeoff. Preflighting in the
context of the graphic arts,
basically means checking a
digital file for missing
elements, optimising the file
for use in a particular
workflow, or a combination
of both. Today, at different
stages of the print production
workflow, customers, prepress
operators, and customer
service personnel all perform
some level of preflighting
on digital files to insure
that the files are correct.
Preflighting tasks are
performed manually, using
software applications or
carried out by the built-in
preflight software of a RIP.

At the design stage, itÕs
important to preflight files to
ensure that they are correct
and that nothing is missing Ñ
before the files are sent to a
printer. File creators should
take responsibility for
checking their work, because
certain problems cannot be
fixed later in production,
which can stop a job or result
in unnecessary costs, or both.

Also, it is absolutely essential
to have a proof made from
the final file. On a large job
itÕs advisable to send a trial file
downstream in production to
anticipate any problems.

When a printer receives a
file, the prepress area
preflights the file to see if it 
is prepared correctly and
according to the printerÕs
specifications to maximise the
printerÕs workflow.

Although the mechanics of
preflighting may differ from
one shop to another, there are
basically three approaches:
operator review, stand-alone
preflight software, and 
in-RIP preflight software.
A file often travels along 
a combination of these
preflight paths.

Operator review depends
on the abilities of the
operators, which usually 
are experienced prepress
personnel. At this stage,
prepress operators visually
check documents against
preflight criteria, then either
call the customer or 
fix problems that could create
processing issues. Once the
file is considered problem-
free, or clean, the page is

Preflighting typically 

checks a file for:

1. Trim size and bleed

2. Image color space 

3. Page file format

4. Image file format 

and resolution

5. Font types

6. Menu styles

7. Spot colors

8. Mismatched colors

9. Hairline rules

10. Image enlargements/

reductions

11. Safety margins

12. Black overprints and

knockouts

13. Trapping preferences 

14. TIFFÕs colorized in 

QuarkXPress

15. TIFFÕs with NONE 

selected as background

what is
preflighting?
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released for production.
Typically, the prepress
operator documents the fixes
that they perform to use as
feedback or in billing. 

This method can be very
time consuming. Many
companies use stand-alone
preflight software to assist in
preflighting files. Computer
software automatically scans
the support graphics, which
provides a distinct advantage
over a completely manual
approach. Some preflighting
programs document and 
fix issues based on automatic
or preset criteria, others fix
some issues and optimise the
file for further processing.
A combination of automated
documentation, automated
fixes and some manual fixes
is the standard preflight
workflow at many companies.
Some new generation RIPs
incorporate preflighting during
processing, which further
assists preflight workflow.

WhatÕs the best preflight
method? There is no one
answer because each firm has
a different workflow and
produces different products.
When deciding the best
preflight method for 
your output requirement,
remember that missing
elements in a file are job
stoppers, and the sooner they
are detected and addressed,
the better your work flows.
Look for workflow issues 
in your company that
preflighting can maximise. 

Workflow configurations
vary in the types of RIPs and
workstations in place. A
preflight process should be
set up to address the issues
that are specific to those
systems. It is still necessary,
however, to verify manually
that an electronic file is
prepared correctly. Then,
once all pages are verified, a
stand-alone software package
can be used to generate lists

of improper or missing
items. Once you compile a
list of preflight criteria, share
it with your customers. This
lets them know what is
required of them and what
you will be checking for
during the preflight process.
It also helps clarify who is
responsible for correcting
errors, and who pays for
them. Keep in mind that
most customers want
feedback to minimise the
preflighting process. This
feedback could be in the
form of a printed list, an 
e-mail, a phone call or a visit
to help them solve an
ongoing problem.

Today, three factors are
helping to make preflighting
a smaller and smaller part of
the print production process.
RIPs are becoming better and
more forgiving, customers
are becoming more educated
on their responsibilities, and
preflight software is
becoming more automated.
There always will be a need
for some level of human
intervention during the print
production process, but the
routine things that often go
wrong are becoming solvable.

missing elements in a file 
arejob stoppers, and the sooner 
they are detected and addressed,
the better your work flowsÓ

Ò
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PDF
One simple (but often
overlooked) option is to offer
suppliers your own PDF
generation settings. It is
possible to save the settings
you use in Acrobat Distiller
(Job Options) and then
supply a copy of this file on
your FTP, Web site or via e-
mail attachment.

Your suppliers can load
Distiller settings into their
Acrobat software and use the
exact same Job Options to
generate their files. It is also a
very good idea to have a copy
of these settings available in a
document for those parties
generating PDF from non-
adobe products, this enables
them to apply your settings
to their software systems.

AdobeÕs latest version 
of Acrobat (6) has many
added features which help
standardise and verify the
composition of PDF files.
There are new tools such as
the Preflight option which
can be found under the
document menu. This tool
can check your PDF file for a
number of user configurable
values and give a report back

to the user. There is also a
PDF/X1 option in distiller
now which controls the
generation of the PDF into
the standard X1 format.
Some of this functionality
still has to be industry proven
but initial testing is looking
promising and Acrobat 6
seems to produce predictable
PDF/X1 format PDF files
when distiller is set to 
this option.

Certified PDF files
Certified files are a relatively
new development in the file
delivery world. These files
are digitally stamped as being
produced in a standardised
way. It is possible for each
receiver to create their own
stamp or validation process
and then ask suppliers to only
supply certified files. In
essence this forces the
supplier to pre-flight the file
before it is sent as it has to be
validated and certified to the
receivers standard.

DTP Layout files 
(open Files)
Many professional publishing
applications have the ability

to organise the design in a
format designed to simplify
the distribution process. Each
application has differing
levels of support for this
which also varies by version.
There are often other Ôplug-
inÕ software products which
are specially designed for this
purpose and expand the
capabilities found in the
application program itself.

Quark and Indesign are
the dominant applications in
the professional DTP area,
the following paragraphs
explain how these layout
packages can export designs
for use by other parties in a
controlled manor.

Quark
There is a built-in utility
called Collect For Output
built into QuarkXPress.
The functionality and
effectiveness of this command
has changed in subsequent
versions of the software;
however, in general it is 
a good way to collate 
all the required items of 
your design into one folder.
This folder can then be

Tips for recieving
andsendingfiles

THE DIGITAL AD LAB HAVE COME UP WITH SOME SIMPLE TIPS AND BEST

PRACTICES TO HELP STANDARDISE HOW YOU SUPPLY AND RECEIVE FILES.
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compressed via products such as stuff-it (Mac) or Win-zip (PC)
for digital transmission. Ensure the file you create is in a version
which can be used by the receiving end, in regards to Quark this
entails checking if the file can be accepted as a ÔPassportÕ or a
ÔStandardÕ derivative and which software version of that file is
preferred. (i.e. V4 or V6)

Indesign
Indesign has a function called Package found under the File
menu. Indesign automatically preflight’s the chosen file and
produces a report recording key information regarding the
contents of the document, you can even add instructions or
contact information to this file if you think it will help the
receiver. The resultant folder can be compressed as with the
Quark process and it is important to check if your version of
Indesign will be usable by the receiving party.see sidebar

Verifying DTP (open) Files
The sending party should always verify the contents of files
generated via any of the mentioned methods before sending
them on. This is best done by taking the collected files onto
another machine (if a CD or other media is used then the files
should always be taken from this media to ensure they have
been written on the media correctly).

Then perform the following tasks;
1:   Activate the required fonts from the collected  files.
2:   Open the document checking all elements are present.
3: Output a laser proof off the document and mark it  as being produced

from the dispatched files. 

It is also highly recommended that the machine you use to verify the files
conforms to the following criteria;
1. There are no local copies of the elements used in the document to

be tested.
2. There are no network resources mounted which may contain any

used elements.
3. There are no fonts activated on the machine.

THERE ARE A NUMBER OF

OPTIONS AVAILABLE IN

I NDESIGN THEY ARE LISTED

BELOW WITH SUGGESTED

SETTINGS.

CCOOPPYY FFOONNTTSS Ð COPIES ALL

NECESSARY FONT FILES(ROMAN

FONTS ONLY), NOT THE ENTIRE

TYPEFACE Ð THIS SHOULD BE

SELECTED.

CCOOPPYY LLIINNKKEEDD GGRRAAPPHHIICCSS Ð SHOULD

ALWAYS BE SELECTED- THIS COPIES

ALL USED GRAPHICS INTO THE

COLLECTION FOLDER.

UUPPDDAATTEE GGRRAAPPHHIICCSS LLIINNKKSS Ð

THIS SHOULD BE SELECTEDÐ IT

REDEFINES THE LINKS FOR THE

GRAPHICS IN THE DOCUMENT TO

REFERENCE THE GRAPHICS IN YOUR

COLLECTION FOLDER.

IINNCCLLUUDDEE FFOONNTTSS AANNDD LLIINNKKSS FFRROOMM

HHIIDDDDEENN LLAAYYEERRSS Ð SHOULD BE

DESELECTEDÐ THIS FUNCTION ADDS

ELEMENTS HELD ON LAYERS WHICH

YOU HAVE DESIGNATED AS HIDDEN IN

YOUR INDESIGN DOCUMENT.

UUSSEE DDOOCCUUMMEENNTT HHYYPPHHEENNAATTIIOONN

EEXXCCEEPPTTIIOONNSS OONNLLYY Ð SHOULD

ALWAYS BE SELECTEDÐ THIS

ENSURES THE FILE OPENED ON THE

RECEIVERS SYSTEM USED THE

HYPHENATION DEFINED BY THE

ORIGINATING SYSTEM- REFLOW AND

OTHER PROBLEMS MAY ARISE IF THIS

IS NOT SELECTED.
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Practical Examples of Controlled Supply at work

PPA - Pass for Press
http://www.ppa.co.uk/production/standards/index.asp

The PPA first introduced the Pass for Press standard three
years ago. It was intended to smooth the process of accepting
digital files for publication in its members titles. It has
developed over time and is an excellent example of the sort of
information parties should be sharing with each other whilst
transferring data between themselves.

The process and commitment of the PPA to utilise this
technology has driven the use of digital image delivery
forwards to the point that there are more files delivered
digitally than the old conventional methods.

Time Magazine Group
http://www.direct2.time.com

The Time group have standardised on PDF/X1 as there
format of choice. Their web site explains in detail how they
want these files generated and delivered to them. It is another
good example of issuing the right information for suppliers to
integrate into their workflow to maximise the effectiveness of
Times own production resources.

Further information / useful links

http://www.bridgs.com

http://www.digitaladlab.co.uk

http://www.ddap.com

http://www.ipa.org

http://www.appa.org.uk

A WORD OF CAUTION

REGARDS FONTS

ALL THESE DOCUMENT COLLECTION

OPTIONS DISPLAY A WARNING

REGARDS COPYING FONTS AND THE

LEGALITY OF SUCH PRACTICES. I N

GENERAL THE RECEIVING PARTY IS

LEGALLY OBLIGED TO OWN LICENSES

FOR ANY FONTS THEY USE(AS YOU

YOURSELF ARE REQUIRED TO OWN

LICENSES FOR ANY FONTS YOU USE).

A RECEIVER SHOULD NOT USE THE

FONTS YOU SUPPLY UNLESS THEY CAN

PROVE THEY ARE LICENSED FOR

THEM, IT IS ARGUED THAT YOU AS A

SENDING PARTY SHOULD NOT SEND A

FONT TO ANOTHER PARTY UNLESS

THEY CAN PROVE THEY OWN THE

LICENSE TO USE THAT FONT. THERE

ARE COMPLEXITIES AND EVER

CHANGING LEGAL ARGUMENTS

SURROUNDING THE USE AND

TRANSFER OF FONTS, PLEASE TAKE

THE TIME TO RESEARCH THESE AND

DONÕT RELY ON THIS PARAGRAPH AS

YOUR LEGAL ARGUMENT IN ANY

COURT OFLAW.



in association withThe reference guide ÐProofing

DAL 10/2004  PRO 1

T HE role of the proof should not be underestimated. In a digital

workflow it is the only tangible evidence that is used for quality

control and for communication. The proof shows the quality of

the reproduction, it sets the clients expectation of the printed

result and it tells the printer this is your target on which the print

will be judged.

It was not so long ago that proofing, having been an area of great

controversy with the change to pre press proofs from wet proofs,

was a very settled part of our workflow. Not so now! With the

advent of digital proofing so many options have become available.

The range of proofing systems on offer covers from £60,000 to

£600 all, if you believe the literature that accompanies them,

capable of doing exactly the same job. 

One clear advantage of digital proofing is that now you need

only pay for the quality of proofing that is required for the work

being undertaken. There will clearly be a difference between the

needs of an expensive perfume advertising campaign proof and a

proof for a local bed & breakfast leaflet. Whilst this is very welcome

it can also be very confusing, just how do I choose what is required?

I like to think of proofing as an insurance policy. The greater the

consequence if something goes wrong, the higher insurance I will

pay. The consequence will not always be in direct money terms; it

will also be the endless meetings I will have to attend if someone is

disappointed with the printed result.

Hopefully these pages will help you make some of those choices. 

Brent Martin

DAL Committee Member

Digital Ad Lab introduction to 

Proofing
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IT sounds like a simple
question, yet there are many
types of proofs on the market
that fulfil different needs.
How do you assess your
proofing requirements and
the select the best type of
proofing system, or systems,
to fit those needs?

Regardless of the job
requirements, a proof serves
as a communication and
quality control tool to
preview image quality during
the colour reproduction
process. For printed jobs, 
a proof should predict
and simulate the required
printing process.

Choosing the appropriate
proofing system depends 
on the requirements of a 
job. ThatÕs why itÕs not
surprising to find several
proofing systems at work
throughout the workflow of
a single job. From a colour
monitor to a low-end,
desktop proofer to a high-
end, multi-page, contract
proofing system, all proofing
options serve a need in
graphic arts workflow.

Proofs vary in cost,
accuracy, consistency and
how they fit into the

workflow. Such a workflow
can be completely analog
(conventional, film-based),
completely digital or a
combination of both. This
means that proofs can be
made from film, directly
from digital files or both.

In the past, all colour
proofing was done with flat
bed proof press or a short
press run of the finished
colour image and of
individual colors and
combinations of colors. This
was known as a progressive
proof, or ÒprogÓ and was a
time consuming, expensive
process.  Beginning in the
1960s, a variety of proofing
systems appeared on the
market. These new
technologies produced
proofs off-press that were
not ink-on-paper, but
provided a quicker, less
expensive and smaller format
method to preview colour
images and type. 

Over the years, a wide
range of proofing options
evolved. Today, choosing a
proofing system can be
confusing. Not only does this
handbook help you make 
that choice, but it also
describes different proofing
technologies and how they
differ in accuracy, workflow 
fit and price. 

The first step in colour
reproduction is capturing 
the artworkÕs image. Before
the desktop publishing
revolution, image capture
was an analog process. It
involved a process camera,
coloured filters and halftone
contact screens to image
lithographic film, and
produced a set of film
separations, one for each
process colour, plus black.
Today, scanners are used to
capture colour information
in digital form, which is then
manipulated by the scanner's
computer. The result is a
digital image created from
countless, tiny dots of
different colors (called a
bitmap).

For a continuous-tone,
photographic image to be
printable, it must be
converted into a halftone

Why should I bother 
to proof at all?

Proofs vary in 
cost, accuracy,
consistency and
how they fit into
the workflowÕÕ

Ò
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image. The tone gradations in
a halftone image are created
by different sized dots. 

The larger the dot, the
darker the area appears
(shadows); the smaller the
dot, the lighter the area
appears (highlights). Our
human eye is fooled by the
small dots and sees a halftone
image from distance as a
continuous-tonal blend of
colours.

Using a halftone screen-
ing process may trick us, but
no colour reproduction
system can equal the range of
colors we see in the world
around us. The human eye
can perceive far more colors
than a printing press can
reproduce and more that a
scanner can capture. To
illustrate, let's say 100
represents the number of
colors the human eye can
see. A scanner could capture
only 80 of the colors and a
printing process could
reproduce less than 70 of
those original 100 colors.
The challenge for a prepress
technician is to fool the
human eye into believing all
100 colors are actually there,
a process that takes talent
and understanding of colour
and colour management. 

The skilled operator
manipulates the image file,
viewing the image on a
calibrated monitor (soft
proofing). Normally, once
the image is to the operator's
liking a digital proof is
produced. If the result is
acceptable to the client, then
the digital image file is
output to film or plate 
for printing. During this
process the digital infor-
mation is  translated into
four halftone images, cyan,
magenta, yellow and black,
or CMYK. This image
information is either exposed
onto film by a device called
an imagesetter or to a
computer-to-plate (CTP)
workflow Ð this  output
device is called a platesetter,
and no film is generated. 

Before plates are made,
however, it is important to
create a colour proof of the
separations to make sure the
images have been translated
correctly. If the results are
incorrect on the proof, the
digital file can be corrected
before printing begins. 

Remember to proof and
proof often. The further into
the production process an
error is found, the more
expensive it is to correct.

Implementing colour

management involves

four steps

1. Calibration of each 

step during the colour

reproduction process 

from design through print.

2. Characterisation of each

device within the colour

reproduction process, 

and identification of each

deviceÕs variation with

process capability data.

3. Conversion of colour

image data from one

device (source) to another

device (destination).

4. Control of the variation

associated with each step

of the reproduction

process using process

control (measurement 

and record keeping).

Whatever your role in the process of

producing graphic communications,

colour management helps you be more

effective, to maximise your investment

in equipment and to have successful

projects completed on time.
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artwork, proofs and press sheets specifies a 5000 Kelvin light source with equal colour temperatures
in each part of the spectrum, and no reflections from surrounding surfaces. Colour-viewing booths
that conform to ISO and ANSI standards are available from many manufacturers. It is essential that
designers, prepress services and printers use a viewing booth when making colour judgements.
Because lighting environment affects the colour we see, we must be careful not to make 
colour judgements when viewing artwork, proofs or press sheets under room lighting conditions,
say in a client's office. It is important to ask to use a viewing booth when evaluating colour.

When proofing colour on a calibrated computer monitor, make every attempt to neutralise your
work area, using 5000 Kelvin bulbs for overhead lighting. Be sure to change bulbs regularly and
keep lighting units clean.

the importance of

viewing
conditions

W ITHOUT light, colour would not exist. colour is a visual
sensation that involves a light source, an object and a viewer. The
type of light illuminating an object we are viewing always affects
the colour we see.

The appearance of artwork, proofs or press sheet tends to
change under different lighting conditions. A colour that looks
blue in sunlight may have a greenish cast under fluorescent
lighting and yet a different appearance under incandescent
lighting. Reflections from surrounding colors also can affect the
colour we see. 

For these reasons, standard viewing conditions have been
established within the graphic arts industry. Using standard
lighting conditions eliminates a critical variable from the colour
approval process.

Conditions for viewing colour proofs have been adopted by
the American National Standards Institute (ANSI). These
specifications are described in ANSI PH2. -37-1972, "Viewing
Conditions for the Appraisal of colour Quality and colour
Uniformity in the Graphic Arts, and ANSI PH2. -45-1979,
"Projection Viewing Conditions for Comparing Small
Transparencies with Reproduction."

To achieve uniformity in colour observation, it is necessary to
create or purchase a colour-viewing booth. The ISO
(International Standards Organisation) standard for viewing

SUNLIGHT

NORMAL

FLORESCENT

INCANDESCENT
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T HERE are two classes of colour
proofs: conventional and digital.
Conventional proofs employ an
analog process and include film-
based (photomechanical off-press)
proofs and press proofs.

With the introduction of
computers into the prepress
operation, digital proofing options
became available. Most digital
proofing devices produce proofs
directly from electronic files. A
wide range of conventional and
digital proofing systems are
available that use different
materials and technologies.

Film-Based Proofs
To make a film-based proof, pre-
sensitized proofing materials are
exposed through separation films
using a conventional contacting
procedure (a photomechanical
process). The finished proof is
usually a single-sheet laminate.
Film separations can be produced
from a digital file or directly from a
scanner or camera. Using this
analog process, the halftone dot
size, shape, or arrangement cannot
be changed significantly between
film and proof.

The purpose of a film-based
proof is to show what is in the film
and predict the press results. Film-
based proofs also attempt to
simulate substrate, colour set,
densities, dot gain (tone value

increase, or TVI), and reflect the
line screen and screen angles in 
the film.

Press Proofs
Press proofs are printed on press
using ink and paper.

Digital Proofs
A digital proofing system produces
proofs directly from an electronic
file without the intermediate use of
film. These systems normally allow
for electronic manipulation of the
size, shape, arrangement and
colour of the dots, or tone value,
throughout the tone scale. Many
digital proofs do not use halftone
dots to render colour, and those
that do may not reflect the final dot
patterns when the file is output to
film or plate.

Preliminary vs. Contract
Proofs
Another way of dividing proofs into
subgroups is by their use in
production workflow. Let's look at
the difference between a
preliminary proof and a contract
proof.

A preliminary proof, or
preproof, is a representation of the
digital information, not necessarily
as the image appears in final form.
Preproofs are used at many steps of
the production process from
scanning, design and position
proofing to final viewing by the
client. colour sets and colour
capabilities of a preproof often are
different from the final CMYK 
inks used to print the job. Substrate
materials vary widely from
one digital proofing device to
another, which also must be taken
into account. 

Viewing an image on a
computer monitor, called soft
proofing, is a preliminary proofing
method often used in early
production stages. When soft
proofing an image, keep in mind
that monitors and printing devices
produce colour by entirely different
means and have different colour
range capabilities. Monitors use the
additive colour process, start with
black screen and use combinations
of red, green and blue (RGB) light
to create a range of colors. When
combined equally, red, green and
blue light produces the appearance
of white. Printing devices use the
subtractive colour process, start
with a white substrate and use
coloured inks or pigments (cyan,
magenta, yellow and black, or
CMYK) to subtract portions of
light reflected back to the viewer.
Overprinting equal amounts of
process colors (CMY) produces the
appearance of black.

A contract proof (often called a
hard proof) can be either
conventional or digital. It is a proof
that both the client and printer
agree is accurate enough to predict
the printing process. Once
approved, it is a contract between
the printer and client that an
acceptable reproduction can be
made with the chosen paper and
ink in terms of consistency,
resolution and colour. If a proof
cannot be reproduced on press, the
proof creates unrealistic
expectations for the customer and
frustrations for the press operator.
A contract proof must be able to
predict the attributes of the
particular printing process, and it
has to do this in a consistent,
predictable, repeatable manner.

types ofproofs

A contract proof É.
is a proof that both
the client and printer
agree is accurate ÕÕ

Ò



in association withThe reference guide ÐProofing

DAL 10/2004  PRO 6

how to select a 
proofing system

Workflow

q What proofs currently
are used in areas of
design, scanning, comp-
osites, imposition, remote
proofing, etc.?

q In your current
workflow, what percen-
tage of colour proofs are
conventional (film-based)
and digital?

q Looking ahead do you
expect your workflow to
change? If so, what
percentage  of colour
proofs do you anticipate
to be conventional (film-
based) and digital?

q Do you need to manage
colour between local and
remote proofing systems?

Colour and Tone

q Do process colors hues
need to match industry
standards such as
Eurostandard, SNAP,
SWOP,  etc.? 

q Do you need to colour-
match custom press
profiles (ICC, etc.)
accurately?

q How well should
highlight and shadow
detail match the printing
process used?

q Do you need to check
vignettes and gradients
for smoothness,  banding
and sudden transitions?

q Do you need to proof for
mechanical and subject
moire`?

q Do you need to proof
screen angles, dot shapes
and line screens, and, if
so, must they match the
film recorder output 
or computer-to-plate
(CTP) ?

q Do you need accurate
spot colors (also known
as swatch, custom or
special colors)? 

q Do you need to show
colour breaks for process
colors and process colour
screen tint areas as well
as spot colors and
screened areas?

q Do you need an
expanded colour gamut
to proof 5, 6, 7 or 8
colors?

W ITH all the options available on the market today, choosing the right proofing system may
seem very complicated. Yet for your workflow and circumstances, there may be only a few
choices that actually fit your needs. For example, if you only make a few proofs daily, then speed
isnÕt as important a factor as stability if the machine sits idle for long periods of time. Cost is
always important, but may be less of an issue once you've identified your needs and narrowed
down your options. 

Following is a checklist to help you assess your proofing needs. Once you have completed
your evaluation, use it to examine specific proofing systems. If proofing involves several people
in the workflow, get everyone on the team involved. Proofing is your best communication tool,
so itÕs important to proof often. ThatÕs why itÕs essential to find the appropriate system, or
systems, for your particular needs.
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General
Considerations

q What part of your
production workflow is
working well?

q What would you like to
improve with new
technology?

q What improvements
would benefit your
business?

q What improvements
would benefit your
customers?

Assembly

q What is the average 
time to complete a 
proof cycle?

q Is additional processing
required?

q Is the process automated
or manual? Does it
require an operator?
If so, what tools are
available for training?

q What size is the proof
output? Does it
accommodate all the
formats you require?

q What proof substrates
are available? Can you
proof on other substrates
such as, transparent,
metal and plastic What
are the limits for thick or
thinness of the substrate?

q Can it be used in an
office environment?

Cost

q What is the cost of the
final proof? (What is the
cost per standard-sized
page including media and
other consumables?)

q What is the equipment
cost? Does the system
require additional
hardware?

q What are the required
maintenance and service
costs per year?

q Are changes required to
the building facilities? Is
special wiring or venting
required? If so, what are
the costs?

q What savings are there to
your current workflow?

Reliability, Stability and
Safety

q Is the equipment and
process reliable, stable
and consistent?

q Are consumables stable?
How convenient are they
to purchase and store?

q Is it a clean process, or
does the process tend
towards dirt and lint in
the proof?

q Is it environmentally
safe?

Attributes

q Are overprints, rich
blacks, knockouts and
image trapping viewable?

q Is type accurately
reproduced for colour,
weight and other
attributes? Are small and
large type sizes produced
accurately?

q Does the proof include a
colour bar, file name and
information on the
colour profile used?
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ICC
The International colour
Consortium, or ICC, was
established in 1993 by eight
industry vendors for the
purpose of creating, promoting
and encouraging the standard-
isation and evolution of an
open, vendor-neutral, cross-
platform colour management
system architecture and comp-
onents. For more information,
visit www.colour.org

PPA Proof4Press
Specifications for magazines in
the UK. The standards apply to
editorial and advertising pages.
The PPA specifications also
include under the heading
Pass4Press best practice guide-
lines for producing PDF,
RIP standardisation and flight
checking. The latest version
launched in October 2003 is
version4. Details are available
online at www.pass4press.com
PPA, Queens House, 28
Kingsway, London WC2B 6JR

ISO 12647:1996, 
Adopted by the BSI verbatim.
Standards for the Graphic
Technology process control for
the manufacture of halftone
colour separation, proofs and
production prints. Available
from the British Standards
Institute. BSI Business Inform-
ation, 389 Chiswick High
Road, London W4 4AL

SWOP
Specifications for Web Offset
Publications, or SWOP,  apply
if you produce or design
advertising material for
publications. Available from
SWOP is a publication that
provides great detail on how to
produce advertising films, files
and proofs. The publication is
available from SWOP, P.O.
Box 175, Marblehead, MA
01945 USA or call 781-639-
7782 or visit their website at
www.swop.org

SNAP
Specifications for Newsprint
Advertising Production, or
SNAP, are guidelines for
consistent and predictable
printing of advertising usually,
on newsprint, and similar
uncoated stocks. Information
is available directly from
SNAP, 100 Daingerfield Road,
Alexandria, VA  22314 or call
703-519-8156 or visit their
website, www.printing.org

DAL
Digital Ad Lab UK (DAL UK) is an independent, open forum for
those involved in all aspects of digital workflows. It provides a
platform for participants to discuss issues relating to the successful
creation and reliable delivery of secure digital files.

DAL UK promotes and facilitates the adoption of effective and
efficient 100% digital workflows through the exchange of ideas
and discussion of issues and best practices at open industry
meetings.

For additional information about DAL UK visit the DAL
website at http://www.digitaladlab.co.uk

Further
information

The Print Characterisation Chart
The Print Characterisation Chart uses American Paper Types the
following gives a rough translation to the European equivalent.

US Name

Grade 1 & 2 
premium Coated

Grade 1 & 2 
Matt Coated

European Equivalent

Woodfree Art
Gloss Coated

Woodfree Art
Matt Coated
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IT seems appropriate that I should be asked to write something
about Associations: it would be a brave person who set out to
calculate what proportion of my working life I have spent in
committee meetings of one Association or another!

The case for the Associations is more than proven. The fact that
we as an industry, have persevered with the Digital AdLab, the PPA
and the APPA (in the UK) is testament to the need for like minded
people to get together and talk through the issues surrounding them
and share tips and experiences simply to help out. I have absolutely
no doubt that the rapid advance of PDF in the UK, is in no small
way a side effect of the confidence gained by the members of the
various bodies that promoted its use and allowed companies to go
ahead in full knowledge that there were others out there who were
making a success of it.

More than once it has been argued that the Associations have been
dominated by a few member companies and as such served to keep
these companies in the fore-front, but it is also these companies that
have devoted their time and expertise to testing equipment and/or
software for the manufacturers and developers to start new trends,
keeping the situation fresh and invigorating. Undoubtedly, the faces
at the various committee meetings have been familiar; there have
been a few stalwarts who are happy to talk the hind leg off a donkey,
asking only for coffee and biscuits! Together this band of loquacious
enthusiasts have managed to keep the divergent strands of the
industry together and prevent the individual sectors from losing
sight completely of the developments in other areas.

Long may this tradition survive: it has been extremely gratifying!

Chris Bunnett
DAL Committee Member

Digital Ad Lab introduction to

Industry Associations
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Digital Imaging Group of the
Association of Photographers

With the advent of digital photography combined with an
exponential increase in the supply of imagery in a digital form from
all areas, it is now essential that those in receipt of these images
should have a sound way of viewing and assessing the image file
contents in an accurate and consistent manner. Needless to say, those
commissioning digital imagery need to both understand and
implement a sound workflow, with a clear brief on file requirements
available to their suppliers.

In order to view digital images correctly you will need an
accurately calibrated and profiled computer monitor which will
replace the traditional lightbox, and you will have to be operating
within a fully colour managed environment (see previous sections).
Ideally, files should be accompanied by a hard copy print that
accurately displays the content of the file, which of course should
also be viewed in controlled conditions.

When incoming image files have an ICC profile embedded, this
profile must be respected and not removed or ignored. The
embedded profile enables the image to be viewed in its correct
colour space. It should remain embedded within the file to enable
any body further along the workflow to establish the provenance of
the image, and to enable any repurposing or conversion to be carried
out accurately (The one exception to this rule is that for certain non
CM compliant RIPS, the profile has to be removed for accurate
reproduction, but any such stripping of the profile should only take
place at the very end of the production workflow).

Should you receive images without embedded profiles and
accompanying hard copy, and the originator is not contactable, the
files should be opened without conversion and a profile which gives
the most pleasing rendition of the image should be assigned . This is
not recommended practice but it is the best solution when the
original colour space of the image is unknown.

Images from high end digital systems are now perfectly capable of
exceeding the quality of film based imagery, having better dynamic
range and colour fidelity combined with huge file size. However,
many images are also supplied from lower spec cameras and from
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Code of Practice
Digital Imaging Group 
of the Association of
Photographers

In the recent past photographers
have submitted their work for
reproduction as either colour
prints, or more commonly colour
transparencies, when working via
Agencies or directly with clients.
Transparencies ranged in size
from 35mm to 10 x 8, and prints,
from 10 x 8 to 15 x 12, depending
on final use. Over the last few
years the workflow in Print and
Repro houses has changed
almost completely from analogue
to digital.  Increasingly photo-
graphers themselves are taking a
digital route, either of their own
volition or due to pressure from
their clients. 

The Digital Imaging Group feels
that the Industry has matured
sufficiently for it to suggest that
this profession lays down an
agreed Code of Practice. A code
that allows Photographers and
Clients alike to understand when
the Photographer has completed
his role and provided the client with
tangible evidence that the work can
be progressed to the subsequent
stages of reproduction.

What follows is a draft of these
proposals which should define 

mid to low range scanners that cannot match high-end equipment.
This is why it is important to have a system in place that will enable
you to carry out an audit of images received. Once again a good
quality calibrated and profiled monitor and robust colour
management will be required.

Images are best viewed at 100% where lack of sharpness (or any
overenthusiastic application of sharpening), compression artefacts
and any other anomalies Ð such as jagged edges becoming apparent.

It is often stated that an image is only acceptable when the
histogram displayed fills the dynamic range available. As a ÔgenericÕ
solution this is broadly acceptable, but certain high key and low-key
images can provide exception to this rule. However, a histogram that
displays banding or striping could point to over application of
corrective levels, curves and colour balance adjustments that can
produce posterisation of the original.  Even if the posterisation is not
visible an RGB original, it can occur quite disturbingly on
conversion to CMYK in these circumstances.

As with all other areas of the production workflow, it is of course
best practice to deal with suppliers who are fully conversant with the
technology they employ. Photographers supplying images digitally
should be operating a within rigorously controlled fully colour
managed environment, and be fully conversant with such issues as
scanner profiling, digital camera profiling, colourspace conversions
and accurate file and print output.

In March 2000, the Digital Imaging Group of the Association of
Photographers produced a code of Practice for the supply of digital
images. This was produced after consultation with the IPA and the
APPA and was endorsed by both parties. It still serves as a sound
basis for both supply and commission of image files and is available
as a downloadable pdf from Ôwww.the-aop.orgÕ in the DIG section of
the site.

It states as follows :-
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the envelope in which a
photographer can operate with
confidence, and equally that a
client can readily accept.

To help establish a system where
digital image files can reliably
replace analogue originals, the
Digital Imaging Group proposes
the following criteria.

Colour calibration
Monitor, workspace and system
must be calibrated and set up
correctly. It is recommended to
use a Photoshop v6 or above

Colour Workspace 
Work can be submitted as RGB or
CMYK or greyscale files. The
format of supply and colour
workspace is to be agreed with
the commissioning client.

RGB
Originating and archiving files in
an accepted RGB colour
workspace with an ICC colour
profile, means the fuller gamut
remains available for any
subsequent conversion to CMYK.
Reconverting existing CMYK files
to a new CMYK purpose could
result in colour degradation, and
should be undertaken with care.
The preferred Colour Workspace
is Adobe RGB (1998). No global
Unsharp Masking (USM) should
be applied to the file, unless it is

an unavoidable part of a digital
camera’s capture process.

CMYK
CMYK files are by their nature
targeted files. They are prepared
to match specific output
conditions.  The supply of a
ÔtargetedÕ CMYK file presupposes
that the supplier and recipient are
both fully aware of the
requirements of prepress.  Such
files should be supplied with an
ICC colour profile, specific to the
purpose.

Where clients request CMYK files,
they will need to provide the
photographer with either an ICC
profile of their press process or
sufficient information relating to
dot gain, ink set-up, GCR/UCR
and USM, to enable an accurate
targeted conversion to be made.
Alternatively the client may
request a ÔgenericÕ CMYK file. If
this is the case it is recommended
that, with the agreement of the
commissioning client, the file be
supplied to a mutually agreed
industry standard specification.

Hard Copy
For both partiesÕ peace of mind
some form of hard copy should
be submitted. It is suggested that
an ÔAim PrintÕ is provided using
one of the recently available high
quality, low cost inkjet printers.

This is not a proof. If the
Photographer or Client requires a
CMYK proof then there are
numerous options available from
Iris prints to Cromalin.

Submission Media
The preferred medium for
submission is CD-ROM  (not CD-
Rewritable). The CD-ROM format
precludes alteration, thereby
establishing irrefutable evidence
for the original state of the
photographer’s files.  It is highly
recommended that no
compression be applied to files
supplied on this medium.  A disc
intended for cross platform use
should be written to ISO 9660
format as a closed single session
(See section on compatibility).

Electronic Transmission and
Compression Issues
If, by the nature of file transfer,
compression is essential, a
lossless method is recommended.
If a method of compression is to
be used for any reason, it must
be in a form agreed with the
party receiving the files.

Compatibility
When files are written in the ISO
9660 format for cross-platform
use, Mac users should be aware
that the DOS naming convention
will override normal Mac file
names. File names should
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therefore be eight characters 
or less, separated from the
appropriate DOS-style extension
by a full-stop thus: Photoshop =
.psd, TIFF = .tif, JPEG = .jpg, 
PDF = .pdf.  Mac users can set
their Photoshop preferences to
automatically add the appropriate
DOS extension when saving.

File Size
As a guide to file size to be
supplied:

a) for average print purposes,
an RGB TIFF file at 300ppi
where the printed screen is
150lpi, would translate to
about 25Mb for a full 
A4 page.

b) for higher quality brochure
work, at 400ppi, the same
A4 page is about 44.5Mb.

c) for output to colour trans-
parency at 5x4, a file size in
the region of 40-80Mb.

d) for output to 10x8 Ekta-
chrome, 80Mb to 250Mb.

e) for packaging work that is
large, file sizes in excess of
those advocated are some-
times necessary, but rare.

f) for 35mm presentation slides
from a CRT recorder, 3Mb to

18Mb will suffice. For
maximum quality trans-
parency output from high-
end film-writers, a filesize
similar to that for 5x4 (40Mb
to 80Mb) is necessary.

g) work intended for posters
(hoardings) Ð the require-
ments are for enlarged
screens whose density is
very low, so the file sizes do
not tend to be very large,
often in the range of 80Mb
to 120Mb.

The above is only a guide.  It is
always best to seek the advice of
the printer, whose method of
working will dictate what is ideal
in the particular circumstances.

Copyright
Where copyright security is a
concern, it is suggested that some
form of digital watermark be
embedded in the file.

Information
A Read Me file is to be included
which establishes ownership 
of the material, contact and
transaction details, any relevant
details as to layout of the files 
on the disc, any important
technical information, such as
Colour Workspace used, water-
marking used, amount of USM, 
if applied etc.

Additional Safegaurd
As an added precaution an
industry standard colour chart
may be photographed/scanned
and the resulting file included
with the image files.

The Digital Imaging Group will
revise and update this Code of
Practice in consultation with other
interested parties as technologies,
formats and standards evolve.

Bob Marchant

Digital Imaging Group

To find out more

information about

the Association of

Photographers or

its Digital Imaging

Group please visit

the AOP website.

www.the-aop.org
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Alpha channel
A hidden image channel in
addition to the basic colour
channels of an image file,
which can then be used to
mask parts of that image and
make selections (in some
packages), so producing cut-
outs and transparency effects.

Bitmap image
A graphic image file com-
prised of fixed dots. As you
increase the size of the
image, the number of dots
remains the same - they just
get bigger. Thus a bitmap is
Ôresolution-dependentÕ.

CAD
Computer-aided design (or
ÔdrawingÕ), a system of pre-
cision drawing on a comput-
er typically employed by
architects and engineers.
Examples of CAD programs
include AutoCAD and
TurboCAD.

Cache
An area of computer memo-
ry that stores the pro-
gramme code for the last
function carried out - save a
file, run a program, apply a
special effect, or whatever.
This way, if you need to
repeat the task, it does so at
high speed the second time
around.

Calibration
The process of adjusting the
capabilities of a digital
colour device to match
accurate values. Once cali-
brated, the remaining vari-
ance between the device and
the ideal values can be
recorded as a ÔprofileÕ.

CIE
Commission Internationale
de lÕEclairage, an industry
body which has defined
most of the accepted indus-
try standards in modern
colour reproduction.

Clipping path
A vector path embedded
into a bitmap image, or
applied to an image after
placing it onto a page lay-
out, which acts as an irregu-
larly shaped outline for that
image, so creating a cut-out.

Compression
Reducing the size of com-
puter files using special data
encoding techniques. Some
file formats have compres-
sion built-in, such as TIFF,
JPEG and PDF.

CT
Continuous Tone. a bitmap
image file format supported
by Scitex prepress systems.
You can save images to CT

format directly from
Photoshop.

Downsample
To reduce the resolution of
a bitmap image by removing
or re-calculating the pixels
in an image and adjusting
the colour of adjacent pixels
to maintain the integrity of
the image.

DPI
Dots per inch, a common
unit of measurement to
indicate the dot resolution
of printers, scanners and
computer displays.

DCS
An EPS-based file format
developed by Quark. Titled
Desktop Colour Separation,
the original DCS 1.0 format
saved images as five individ-
ual files (four ink separa-
tions plus a FPO preview),
while DCS 2.0 is a single-
file format which supports
multi-ink content including
spot colours and HiFi sys-
tems such as Hexachrome.

Emulation
When a PostScript RIP or
EPS export filter is written
using code that imperson-
ates PostScript, it is said 
to be emulated. It is gener-
ally cheaper to emulate

What do all the
wordsreallymean?
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PostScript than license the
real thing from Adobe.

EPS
Encapsulated PostScript, a
PostScript-based file format
for pictures, which can then
be conveniently imported
onto a page layout. EPS is
most commonly used for
vector graphics but has
partly been superseded by
PDF.

EXIF
A record of digital camera
settings embedded into a
JPEG image, listing data
such as light meter informa-
tion, exposure, aperture,
flash strength, zoom and so
on for that specific shot.

Flatten
Rendering transparent and
layered effects in digital art-
work to a single bitmap
image for output. Flattening
often takes place within the
final RIP.

FPO
ÔFor positional onlyÕ, refer-
ring to a low-resolution ver-
sion of a digital image which
can be conveniently used in
page make-up and only
replaced with the original
high-resolution version at
the output stage.

FTP
File Transfer Protocol, an
industry standard communi-
cations method for sending
and receiving files across the
Internet.

GCR
Grey Component Replace-
ment, the act of replacing
the neutral grey component
within a photgraphic image
that has been produced
using a mix of the process
colours (cyan, magenta, yel-
low) with  black ink. This
reduces the total amount of
ink being applied overall to
the paper in these areas
while on the press.

GIF
Graphics Interchange Format,
an image file format with
built-in compression, com-
monly used in Web pages.
Because of its 256-colour
limitation and having been
designed for on-screen
use only, GIF is not suitable
for high-end photography
or press output.

Glyph
A character within a font,
but not necessarily from the
standard alphabetic set. A
glyph can equally be a 
dingbat or a typographical
variant built into that font.

Greyscale
An image composed of
greys as opposed to colour
or purely black and white. 
A typical Ô8bitÕ greyscale can
contain up to 256 different
grey tints, producing the
illusion of photographic-
quality continuous tones.

Halftone
Printed colour is an illusion
produced by a fine mesh of
overlapping dots made up
from a small number of the
ink primaries, cyan, magen-
ta, yellow and black. This
mesh is known as a Ôhalftone
screenÕ, and  images repro-
duced in print are common-
ly referred to as ÔhalftonesÕ.

HSB or HSL
Hue, saturation and bright-
ness (or luminance), being a
three-coordinate colour
space popularised in the
form of the colour wheel in
AppleÕs Mac operating sys-
tems.

HTML
Hypertext Mark-up Language,
the coding behind every
Web page. HTML is text-
based and uses a system of
naturally worded ÔtagsÕ to
produce Web links, text
presentation, page layout
and picture handling.
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ICC
Established in 1993, the aim
of the International Color
Consortium is to promote
and encourage the standard-
isation of colour manage-
ment on digital systems.
www.color.org

Image editor
Software applications for
opening and editing bitmap
images. Popular image edit-
ing programs include Adobe
Photoshop and Jasc Paint
Shop Pro.

JPEG (or JPG)
Joint Photographic Experts
Group, the organisation
that gave its name to an
image file format with built-
in compression. JPEG com-
pression is ÔlossyÕ; in that
the higher the compression
level, the more detail is lost.
An improved version of the
JPEG format, JPEG 2000, is
now becoming more widely
available. www.jpeg.org

Lab (or CIELAB)
An industry-standard three-
dimensional definition of
the human-visible colour
space. L represents light-
ness from black to white, ÔaÕ
is the range from red to
green, and ÔbÕ is the oppo-
site axis from blue to yellow.

Line screen
Halftones were originally
produced photographically
by overlaying a photo print
with a transparent screening
sheet bearing a close mesh
of ultra-thin lines. The res-
olution of this mesh - even
when created digitally – is
referred to as a Ôline screenÕ
or Ôhalftone screenÕ.

LPI
Lines per inch, being the
resolution of a halftone
screen.

MoirŽ
An interference pattern
formed when two similar
grids overlap each other. If a
press is slightly out of regis-
ter, the halftone screens of
process colour inks can con-
flict to produce a moirŽ. ItÕs
the print equivalent of the
wavy pattern seen when a
man wears a striped shirt on
television.

OpenType
A cross-platform font file
format developed jointly by
Adobe and Microsoft.
Although based on TrueType
technology, OpenType can
contain PostScript font data
and supports an expanded
character set and advanced
typographical features.

OPI
Open Prepress Interface,
a computer-based system
which lets you work with
convenient, low-resolution
positional images in your
layout during document
creation, and then these are
automatically substituted
with high-resolution ver-
sions at the point of output.

Overprint
Where translucent inks
print over the top of others,
so producing intermediate
colour mixes. For example,
to produce green with
process inks, the yellow
must overprint cyan.

PDF
Adobe Portable Document
Format, a cross-platform,
graphically rich and self-
contained document file
format based on PostScript
technology. PDF is increas-
ingly becoming the file for-
mat of choice when submit-
ting documents for press
output.

PSD
PhotoshopÕs native file for-
mat. Keeping images in this
native format may offer
benefits (layers, editable
type, transparency, etc)
when placing the native file
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directly into documents cre-
ated with other Adobe soft-
ware such as Illustrator and
InDesign.

Pixel
A contraction of the term
Ôpicture elementÕ, a single
coloured square in a com-
puter-based image.

Profile
A data file that describes the
measured colour capability
of a digital device according
to the ICCÕs industry defini-
tions of visible colour.

Resolution
A generalised term to
express the density of pixels
addressable by a computer-
imaging device (printer,
scanner, camera, display),
usually expressed as dots per
inch (dpi).

RIP
Raster image processor
(pronounced ÔripÕ), the soft-
ware engine which converts
PostScript page data to a
high-resolution bitmap sent
to an output device.

Royalty-free
Commercial images from a
picture library, which are
licensed at a fixed fee for
unlimited use, are known as

royalty-free. Otherwise, you
would be expected to pay on
a per-use basis, usually on a
sliding scale according to
the size at which the image
will be reproduced and the
volume of your audience or
readership.

SRGB
A d e v i c e - i n d e p e n d e n t
colour space established by
Microsoft and HP for
everyday computer work
where high-end calibrated
colour management systems
are not available.

TIFF (or TIF)
Tag Image File Format, an
image file format with built-
in compression and origi-
nally devised for faxes.
Unlike JPEG, TIFF com-
pression is not ÔlossyÕ.

Trap
The area where adjacent
coloured areas on printed
matter are made to overlap
slightly, so preventing ugly
white gaps from appearing
in the event of any mis-reg-
istration on the press.

Vector graphic
Artwork created using an
illustration program in
which lines, shapes and
colours are defined internal-

ly as mathematically plotted
objects. As you increase the
size of the graphic, the lines,
shapes and colours are auto-
matically redrawn at a high-
er resolution. Thus a vector
graphic is Ôresolution-inde-
pendentÕ.

XML
Extensible Mark-up Language.
A set of rules that let you
define your own HTML-
like mark-up tags. An 
XML file is therefore, just 
a tagged text document,
which can then be used 
by appropriate software
programs to automate pro-
cedures or formatting and
layout.
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