The

of Neutral Gray

Are your prints off, or are the client’s files to blame? Are the images you see on your

monitor accurate? Does the final print accurately represent the proof? This article

explains how learning to print to neutral can eliminate the subjective opinion associ-

ated with all of these questions and give you predictable and profitable results.

N eutral gray is a term used fre-

quently in the graphics-reproduction
business but seldom put into practice
correctly. The misuse of such a power-
ful tool is tragic, because neutral gray
gives printers the ability to accurately
show a client what their creation looks
like and then enables the print provider
to accurately reproduce what the client
intended for their final product. The prin-
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ciples of neutral-gray printing apply to
all sorts of processes, screen and digital
printing among them.

Neutral gray is so potent that when
it’s applied after the printer addresses
solid ink color, times for press setups that
require critical color output can drop
by more than 50%. The process involves
simply correcting the solid colors, then
calibrating and printing to neutral. There

Nominal Targeted Absolute Values on a
Densitometer would be:

C=31,M=.31Y=.31

Original File Values
25C, 19M, 19Y

C=59, M= 59,Y=.59
a*b* Target

Original File Values
50C, 40M, 40Y

C=96, M= .96 Y=.96
a*b* Target

Original File Values
75C, 66M, 66Y

Note: Balance is more important than L*

is power in understanding neutral gray,
and this article will explore how to har-
ness it to benefit print production.

Color control
Unfortunately, our industry has ac-
cepted a culture of visual color control.
‘What a disaster! We forgot neutral gray
and print accuracy. We even forgot to
teach our prepress people and press
operators about neutral gray and print
accuracy. The introduction of the inline
press had screen printers inviting cli-
ents to come and stand at the end of
the press and sign-off on their creation.
Neutral gray didn’t matter. Accuracy to
a print target was replaced by subjective
opinion and hours of wasted press time.
I've even heard production managers
explain to clients that screen printing is
not capable of matching a proof. Now
I see the same behavior among users of
wide-format digital printers.

Hours of wasted press time
wasn’t so bad when prices were high,
compe-tition was weak, and runs were
long. That has drastically changed. Runs
are not long. Profits are not large. We
just cannot afford to use very expen-
sive screen or digital equipment as
proofing devices. The solution is

FIGURE 1 MEASUREMENTS OF NEUTRAL-GRAY BALANCE fourfold:
Neutral gray is measureable and can be confirmed by spectrophotome- 1. Make sure the clients see an accurate
ters or densitometers. Neutral gray is specified in the quartertone (25%),

visual representation of what the
midtone (50%), and threequartertone (75%). P Y

have created.
2. Make sure we create an accurate
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visual representation on the color
target proof.

3. Print an accurate visual representation
of the file.

4. Approve color based on an accurate
visual representation of the file.

Proofing and printing to neutral gray is
the means of attaining all four of these
solutions. Anyone can get the solid densi-
ties and ink hues correct through proper
fingerprinting, working with the ink sup-
plier, and good color-management tools.
But having solids dead on the color target
only guarantees that the solid colors are
correct. Even having dot gain equal and
correct does not fix errors in substrates
and ink hues.

Most four-color process images are
not solid. In fact, very little of the image
has solids in it—unless you‘re printing
cartoon art. So in addition to controlling
the solids, if we nail the neutral gray,
everyone wins. From the client to the
owner of the print shop, everyone moves
forward at hyperspeed. This is why Don
Hutcheson and IDEAlliance developed
G7, the most successful color-produc-
tivity/color-calibration specification
in North America. This is the power of
neutral gray. This simple solution is tak-
ing the sheet-fed offset industry by storm.
Gray balance is back because printers
have decided that it is a lot more fun to
make money printing rather than allow
press operators to become artists.

Neutral gray defines accuracy

We normally can’t control how or where
the images we use for print production
were created or how the creator viewed
or assessed files we receive. Our objec-
tive is to just produce the file we receive
accurately. The challenge is defining
accurately. One definition you can always
substantiate and back up with fact is as
follows: Accuracy in the print industry
means producing a client’s file with no
color cast. This means we do not add ared
cast, a blue cast, a green cast, or ayellow
cast. We print to neutral. We can measure
neutral gray and easily explain it because
gray balance is not subjective (Figure 1).

The power of a neutral monitor
The creator of a file and the person who
inspects and prepares the file for output
must pay attention to the monitor. You
can judge the accuracy of a monitor by
determining how well it maintains the
neutral gray. I know the brightness and

Client’s Proof

Internal Proof

FIGURE 2 COMPARING COLOR WITHOUT A POINT A REFERENCE
A lack of accurate gray bars on the proof prevents the objective compari-
son of gray balance on the client’s proof and the printer’s proof.

Client’s Pro.(.).f"

Internal Proof

FIGURE 3 COLOR COMPARISON WITH A REFERENCE POINT

Here the gray bar confirms that the client’s file has a green cast and is
therefore not accurate to the file. The printer’s proof represents the
result the client can expect on the final print.

other gamma corrections are important;
however, color inaccuracies show up in
the grays. If the grays are neutral on the
monitor, then what we see has no color
cast. The image on screen is a very accu-
rate representation of the file. You can
test this very easily with an RGB file. Post-
Script Level Two divides color into 256
gray levels, including white and black.
One half of 256 grays is gray level 128.
This is your midtone gray. So you can eas-
ily build gray level 128 midtone gray in
Photoshop. Set the RGB color to 128 red,
128 green, and 128 blue. The color you
see should be neutral. In other words,
you should not see a red, green, blue,
oryellow cast.

Having a neutral gray also gives
you a chance to perform a simple gray-
balance test in the Adobe Photoshop’s
Variations mode (Image>Adjustments>
Variations). The Variation mode gives
you color choices on images you view.
You can see the neutral gray shift if red,
green, or blue shifts in the variation’s
pallet. This demonstrates how gray bal-
ance is powerful in shifting the color.
You also can be assured any color cor-
rection you make to the file will show
up on a balanced gray color bar viewed
on a monitor.

Neutral gray in proofing
I've rarely found a proof that is neutral
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FIGURE 4 VIEWING IN NEUTRAL LIGHT

Your responsibility as the printer is to produce afile that has no color cast;
therefore, you can’t afford to view your work in lighting conditions that
add a cast. A viewing booth outfitted with neutral lighting helps.

in my travels to numerous print shops
around the country. And seldom have I
found a digital printing device that is cali-
brated to neutral. Our industry should
be disturbed because the printer is actu-
ally showing the client a color cast he
has added to the file. This leads a lot of
finger pointing between the client and
the printer when the client produces a
proof and the printer produces a proof
and the two do not look the same.
Who's right?

There is a way to confirm who’s
right. Figure 2 is a proof a client submit-
ted and a proof the printer has proofed
and confirmed that his press will match.
‘Which one is right? Neutral gray’s po-
wer eliminates subjective opinion a-
bout whose proofis accurate. In Figure
2, there is no way to tell whether the
client’s proof or the printer’s proof is
correct. But what if they both had a neu-
tral gray bar on them? Look at Figure 3.
We could easily determine whether the
original file had a cast or if it was just the
proof that was wrong. In this case, you
can see that the file does have a green

IEJ SCREENPRINTING

cast. The client’s prooflooks good, but it
is not accurate to the file.

The worst thing a printer can do
is unknowingly take a client’s proof to
press without verifying that it is correct.
You can take a measurement in L*a*b* or
even with a densitometer in the All Den-
sities mode. It is critical that you begin
the print process with a color target
that’s verified and accurate to the file.

Neutral viewing of
the proof and the print
You may still see a color cast when you
view graphics that you proof and print
to neutral under lighting conditions that
are not neutral. Standard viewing condi-
tions for the graphic-arts industry specify
5000°K lighting. Other important specifi-
cations, such as neutral-gray surroundings,
light angle, etc., go along with the call for
5000°K lighting. All these specifications
are detailed in the most recent version of
ANSI PH2.30 and ISO 3664 Color Evalua-
tion for the Graphic Arts Industry.

Neutral viewing is important because
we do not want an unbalanced lighting

condition to add a color cast that is not

in our proof or print. Some printers say
that a client’s retail store is not neutral,

so why does it matter whether they

view the prints under 5000°K light? The
answer to this is simple: You probably
cannot control this situation unless you
only print for only one or two clients and
you are their only printer. In real-world
printing, the objective is for the printers
to have their processes under control.
That means producing neutral results. So,
an important part of that control is proper
viewing conditions (Figure 4). The power
of neutrally lighted viewing conditions is
the assurance that you’ll not see a color
cast added by the lighting. This can save
hours of press time, prevent a rejected
job, and help retain a client.

Neutral on press

Once you produce a neutral color target
and you are confident the color target

is accurate, the next challenge is to pro-
duce the file with no color cast: neutral.
ISO 12647-5 is the specification for screen
printing. ISO 12647-5 says midtone neu-
tral gray is C=50, M=40, and Y=40. This
refers to the tonal values of the file. If
you output linear film from the file, the
film would read C=50, M=40, and Y=40.
There is no doubt that if you were to print
film using these tonal values correctly
on the right kind of paper with the right
ink hues and densities, it would produce
neutral gray. In the real world, we do
not print on neutral paper. We some-
times do not print with the ISO 2846-

4 ink sets, we do not produce the TVI
(dot gain) specified by ISO 12647-5. So
how can we achieve and maintain neu-
tral gray printing?

The answer actually started with
GRACOoL in 1996. GRACoL defined gray
in L*a*b*, not by TVI values. This was
huge, but there were still some problems
that had to be solved. G7 (not to be con-
fused with GRACoL 7), developed by
Don Hutcheson and IDEAlliance, solved
the problem by specifying neutral gray
and creating a Neutral Print Density
Curve Specification. I personally have
witnessed print facilities going from an
average setup time of three hours to 45
minutes by just calibrating and training
press operators to print to G7 neutral
gray. Isn’t it amazing that such a simple
process—one the we’ve had under our
noses since color separation began—
could move our industry so far so fast?
That’s the power of neutral gray on press.



Y% ND L* a* b* X Y Z

0 0.06 95 0 -2 84.48 87.62 74.59
1.18 0.08 93.4 0 -1.96 80.88 83.88 71.4
2.75 0.1 91.61 0 -1.91 77.41 80.28 68.31
4.31 0.11 90.55 0 -1.87 74.72 77.5 65.93
5.49 0.13 88.99 0 -1.82 71.49 74.14 63.06
7.45 0.15 87.13 0 -1.78 67.76 70.27 59:75
10.98 0.2 83.16 0 -1.67 60.23 62.46 53.07
14.9 0.26 79.27 0 -1.56 53.42 55.4 47.03
18.82 0.31 75.74 0 -1.46 47.7 49.47 41.96
23.14 0.36 71.97 0 -1.36 42.05 43.61 36.97
27.06 0.42 68.24 0 -1.26 36.93 38.3 32.43
31.37 0.48 64.56 0 =515 32.3 33.5 28.33
35.69 0.53 61.18 0 -1.05 28.4 29.45 24.89
40 0.59 57.53 0 -0.96 24.56 25.47 21.5
45.1 0.66 53.89 0 -0.86 21.09 21.87 18.44
50.2 0.73 50.23 0 -0.76 17.95 18.61 15.67
55.29 0.8 46.85 0 -0.65 15.34 15.91 13.37
60.39 0.88 43.17 0 -0.56 12.8 13.27 11.13
65.88 0.96 39.47 0 -0.46 10.54 10.93 9.15
71.76 1.05 35.79 0 -0.36 8.58 8.9 7.43
78.04 1.14 32.43 0 -0.25 7.02 7.28 6.06
84.31 1.24 28.93 0 -0.16 516 5.81 4.82
92.16 1.33 25.7 0 -0.07 4.48 4.65 3.84
96.86 1.38 24.16 0 -0.03 4 4.15 3.43
100 1.42 23.01 0 0 3.67 3.8 3.14

Chart of G7 CMY gray balace triplet percentages vs. nominal NPDC and CIE values for grade #1 paper

FIGURE 5 NEUTRAL-GRAY VALUES
The C, M, and Y values on this chart represent what the nominal neutral density would be on a digital file, not the print.
You would target the L*a*b* values on a print to attain a visual neutral.

How to print neutral

The first step in printing to neutral is
learning to measure and know when
you have arrived at a targeted neutral
gray (Figure 5). GRACoL defined neu-
tral on grade 1 and 2 paper. This pa-
per is very white and normally doesn’t
have very much of a color cast. Techni-
cally, midtone neutral in L*a*b* is L*50,
a*0, b*0. However, visually we do not
accept this. In my opinion, we have
come to think that neutral gray must be
slightly cool because it is the ugly step-
sister of blue. I'm fine with that as long
as it is documented as a specification

I can point to and know when I have
attained it.

True visual midtone neutral gray
is documented by GRACoL 7 and speci-
fied by G7 asL*59, a*0, b*-1. G7 speci-
fies neutral gray tones at the 25% area
known as the Highlight Contrast (HC),
the Highlight Ranges (HR) and the
Shadow Contrast (SC) (Figure 6). What
is amazing is when I attain this and then
measure the color in All Densities mode
on a calibrated densitometer, the C, M,

(ISO paper types 1and 2)

L* 50, a*0, b*0O

G7 Specification of Neutral Gray

a*= O' b*= -1.5 “ “

Highlight Contrast Highlight Range Shadow Contrast
25C, 19M, 19Y 50C, 40M, 40Y 75C, 66M, 66Y

Neutral Gray is Specified in the:
25% (Quartertone) 50% (Midtone) 75% (Threequarter tone)

FIGURE 6 HC, RC, AND SC

Neutral gray is technically L*50, a*0, b*0, but we don’t accept this color visu-
ally. We tend to see neutral as having a slight blue cast. Therefore, neutral
gray is specified slightly blue.
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HC (Highlight Contrast)

HR (Highlight Range)

SC (Shadow Contrast)

Tonal Area | Neutral Density
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FIGURE 7 P2P25X GRAY BAR
The gray bars for C,M,Y, and K not only give us an L*a*b* target, but we also
can convert the data to absolute density and build C, M, Y, and K curves that
produce neutral on press.

and Y are almost identical. These results
confirm that what I have is neutral and is
not adding a color cast to the image. No C,
M, or Y value overpowers the other col-
ors. The standard viewer would have

a difficult time seeing any specific color
castin the gray if they were evaluating

it in standard viewing conditions.

So with the neutral gray defined and
my proof color target neutral, all I have to
dois adjust my C, M, and Y press curves
to attain neutral values. Adjustments will
necessarily change based on the substrates
and solid ink colors in use. But because I
am now measuring and targeting neutral
gray, I can set up a press with a clearly
defined objective and know that the pre-
press work is clearly targeting neutral.

Setting the curves

from a gray bar
If we define the L*a*b* gray value of each
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tonal area in a tonal ramp and ignore
the highlight in honor of the different
substrates on which we may print,
we’ll see an amazing result. Images
appear very similar, even when we
print on different substrates and our
solid colors have slightly different
hues. The reason for this phenomenon
is that the gray-bar curve requires us to
adjust C, M, and Y separately to attain
neutral gray. This adjusts for substrate
and solid-ink-hue error. Dot-gain adjust-
ment does not address this. Even abso-
lute-density adjustments taken from
pure color bars do not report the effect
of color-on-color overprint. Taking the
curve-value-adjustment numbers from
aC, M, Y gray bar does. The G7 Color
Calibration Specification uses a gray
bar embedded in the P2P25X neutral-
gray print target (Figure 7). Each tonal
value is a gray built to neutral specifica-

tion of L*a*b*. When converted to all
densities, a neutral curve can easily
be created that corrects for substrate
and ink-hue differences.

Benefits to the client

and the printer

The client who understands neutral
gray wants to work with a printer

who also understands neutral gray.

The benefit here for both parties is

that neutral gray eliminates subjective
opinion about the visual appearance

of the file. Neutral is neutral, and you
cannot argue with the purity of a neu-
tral specification. The press operator
who understands this can quickly de-
termine whether the print is out of bal-
ance and which color is out with a mod-
ern densitometer that has an All Density
function. As neutral gray becomes the
controlling factor in a production facil-
ity, clients and printers find that com-
munication reverts back to the profes-
sional language of the scanner operator
who spoke of accurate gray balance
with assurance in his voice.

The simplicity of neutral-gray co-
lor control is an example of Ockham’s
Razor, a principle attributed to a 14th
century logician named William of Ock-
ham. It is often expressed as the law of
parsimony, law of succinctness, or entia
non sunt multiplicanda praeter neces-
sitatem, roughly translated as: entities
must not be multiplied beyond neces-
sity. In today’s language it would be: all
other things being equal, the simplest
solution is the best. I believe that neutral-
gray balance is the Ockham’s Razor for
the printing industry. It works for print-
ing and proofing in screen, digital, flexo,
and offset, and it’s one of the most pow-
erful tools we have to ensure accuracy
and quality. H

Have a comment about this article? E-mail it
to the editors at screen@stmediagroup.com.
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