
The “art” of the halftone
Creating a halftone or duotone that will reproduce well in
any print environment is much more than placing the orig-
inal on a scanner, capturing the image and placing it into a
page layout document. As you assume more of the techni-
cal aspects of your printed piece you used to expect from
your printer, you will also want to learn some of the art of
printing. In this article, we are focusing on the art of the
halftone and duotone.

The quality of your scanner will determine the initial
“image capture” – the scanner’s ability to “read” the origi-
nal. For an example, have you noticed you have difficulty
capturing detail in dark areas? A high quality scanner can
distinguish the detail in these areas.

As a continuous tone original (photo) or previously print-
ed book cover is being scanned, it is converted into a
bitmapped* image.When creating the digital image, the
scanner is analyzing the content of the original. It is seeking
the whitest white (highlight endpoint) and the blackest
black (shadow endpoint) - whether you are scanning a
black & white or color original.Then all the shades in
between constitute the “density range” of the image. Note:
some scanners allow you to preset this image capture so the
whitest white would be assigned a 3% dot and the blackest
black a 92% dot.

The “art” of the halftone or duotone comes in being able
to adjust the density range to bring out the important
aspects of the image in a fashion that ensures good repro-
duction on press.When we adjust images, we are focusing
on the 1/4 tone (25% dot), the midtone (50% dot) and
the 3/4 tone (75% dot) areas in the original.The most
problematic areas are the midtone to 3/4 tone areas since
the effect of dot gain* when putting ink-on-paper will
cause these areas to lose their definition. If your original is
very dark, adjustments must be made to ensure these
areas will reproduce cleanly on press.

Along with adjusting for content, you also need to
adjust for print conditions – whether coldset/open web
printing on uncoated stocks, sheet press on coated stocks
and the varying effects of dot gain. Consider the effect of
dot gain on a 50% dot. By nature, this dot gains the most,
often increasing in size to 70%. If the detail in the midtone
is critical to your image, altering the 50% dot to 35% will
significantly brighten these areas. Each scan should be
treated individually based on content.

There are many ways to adjust images in Photoshop but

for this publication and when we work with customers, we
focus on levels and curves. Sue Kohl, customer education
manager, or Jason Hauman, customer education specialist,
can setup a training session via telephone for you with one
of our scanner operators for live assistance. Prior to this
session, we will copy our custom adjustment curves and
send them to you.

So, review our examples and then experiment on your
own. Just setting the endpoints can be enough to make a
difference in press reproduction.

To further assist you, we have TechLines Information
Sheets and a Quick Reference Card that include recom-
mended endpoints and line screens. Contact your customer
service representative or access these directly from our
Web site at www.riponprinters.com.

G.L.O.S.S.A.R.Y
Bitmap: A text or graphic element composed of dots (bits or
pixels). A bitmapped element must be redrawn one bit or pixel at a
time to edit. Bitmapped images are created on a 72x72 dot grid, the
same as the monitor. All text and graphics, regardless of whether
they were created as bitmaps or outlines, are displayed as pixels on
screen.

CMYK: Represents the ink colors used to print 4/color images –
Cyan, Magenta, Yellow and blacK.These letters also represent sub-
tractive color – where reflected light and colorants (such as pig-
ments or dyes) create the colors that we see in nature and on
paper.

Dot Gain: A phenomenon in offset lithography where the dots
that make up halftones, duotones, 4/color separations and screen
tints increase in size. It is composed of two elements. Mechanical
(physical) gains occur during film generations, platemaking, ink, paper
and press/printing conditions. Optical (visual) gains are due to inter-
action between light and ink on paper. As refracted light enters the
paper around and into the dots, the light that reflects back to the
eye artificially increases the diameter of the dot.

PostScript: A page description language for medium- and high-
resolution output devices. Different machines from different manu-
facturers can output the same file.

Raster Image Processor (RIP): The computerized process
that results in an electronic bitmap which indicates every spot posi-
tion on a page in preparation for an actual printout.
Rasterization: converting the document on screen into data that
can be used by high-end imaging equipment in the raster (image)
process – placing miniscule dots in position on the page.

RGB: Represents the additive primary colors – Red, Green and
Blue. Lights of these colors create the images on monitors.These
screen colors are not for printing.

Outlines: A mathematically defined drawing of lines and curves
anchored by control points. Only the dots that create the outline
have to be drawn to define a character or redrawn to edit.The item
is filled automatically. Also known as a vector image.
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Some important points
before you get started…

1Scanning resolution should be deter-
mined by the line screen to be used at

the RIP.* For an output line screen of less than
150 lines per inch (lpi), use the quality factor of 2.
For example: for projects printing on uncoated
stock where the film or plates will be imaged at
120 lines per inch (lpi), set the scanning resolution
at 240 dots per inch (dpi) – the lpi times 2. A
quality factor of 1.5 can be used for 150 lpi or
greater since these screen frequencies can resolve
finer details.

2To further keep you on your toes –
remember your monitor will never match

a printed sheet since the monitor is based on
additive colors – red, green and blue (RGB*) illu-
minated from behind.What you will see on a
printed sheet is being created in subtractive colors
– cyan, magenta and yellow – with black added
due to impurities and to add detail (CMYK*) – as
light is reflected off the printed surface.

Also, keep in mind when you view Pantone col-
ors on your monitor, they are being created using
the RGB (additive) colors… and are printed with
ink on paper as subtractive color.

3Your monitor needs to be adjusted to
the print condition you are dealing with. One

way is to compare a printed copy of one of your
scans to how it appears on screen.

4Set your monitor to show the effect of
dot gain. Following the steps at right

(shown for Photoshop 5.x), Photoshop will adjust
the screen representation of an image to simulate
dot gain on press. For grayscale and CMYK images,
this is a screen representation only and does not
effect the file.

Special Note: If others use your Photoshop or you
work back and forth between coated and uncoated
stocks, check your CMYK Setup values before you
start a new work session.The settings will remain as
was last selected.

File>Color Settings>RGB Setup
You are creating custom
settings, entering Gamma
at 1.8 and White Point at
5000oK (D50) information
as shown. In Primaries,
select the type of monitor
you have.

File>Color Settings>CMYK Setup
For Sheet Press
on coated stock
without UV coat-
ing. Select SWOP
(Coated). Change
the default dot gain
setting to 15%. Enter
the Black Ink Limit at
94% and Total Ink
Limit at 300%.
If UV coating will
be used, the Total
Ink Limit setting
must be 280%.

For Web Press
on uncoated
stock. Select
SWOP (Uncoated).
Change the default
dot gain setting to
30%. Enter the
Black Ink Limit at
90% and Total Ink
Limit at 260%.
For Sheet Press
on uncoated
stock. Select
SWOP (Uncoated).
Change the default
dot gain setting to
20%. Enter the
Black Ink Limit at
94% and the Total
Ink Limit at 270%.

File>Color Settings>Grayscale Setup
Select “Black Ink”
if project is to be
printed.

File>Color Settings>Profile Setup
By default, Photoshop
embeds profiles.This
can cause unexpected
and unwanted changes
in your files due to
varying degrees of sup-
port for ICC Profiling
in complimentary soft-
ware. At this point in
time, we recommend
turning off all profile
options.



To show you an image with a compressed density range, we have brought this image into Photoshop as if the endpoints on
the scanner were preset at 15% and 80%. Note the appearance in the Curves and the Levels dialog boxes. Although the

Curves dialog box doesn’t show it, you can clearly see in the Levels
histogram that this picture has a compressed density range – the
small triangles (in red circles) show the available range.The large gaps
on either side of the histogram show gray levels not being used (see
red arrows).

Adjusting a halftone 

Raw scan brought into Photoshop

Our first task is to set the endpoints to our web press settings.We set a 3% highlight dot and a 92% shadow dot. Notice how
there is a greater range of gray shades – the front snowman is whiter, background is darker.

To set the endpoints using Curves, you physically move the 0% and
100% points to the appropriate percentages.

Using Levels, you adjust the input or output gray levels (0 to 255 –
which represents the 256 shades of gray) to the required points for
each image (see red oval).This also moves the triangles in closer.

Endpoints adjusted to RP coldset web press specifications

Now the art begins.We adjust the structure of the curve to compensate for content and the press.What’s important in the
image – the snowmen
or the building? In the
example on the left, the
midtone and 3/4 tone
are lightened. Note how
there is more definition
in the background. In
the example on the
right, the 1/4 tone is
darkened, bringing out
the shades in the snow-
men.

Curves adjusted to reflect content and RP coldset print conditions






