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[57] ABSTRACT

Apparatus and an accompanying method for convert-
ing a relatively high resolution halftone bit-mapped
monochromatic document, such as illustratively a half-
tone separation which exists in a CDPF print file, into a
relatively low resolution continuous tone grey scale
document which, when the latter is applied to a display
screen of a video monitor having appropriate grey scale
capability, would provide a readable displayed page, i.e.
a “preview”, that approximately depicts how the bit-
mapped document would appear when printed.
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FIG. 6
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FIG. 8
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1

APPARATUS AND ACCOMPANYING METHOD
FOR CONVERTING A BIT MAPPED
MONOCHROMATIC IMAGE TO A GREY SCALE
IMAGE USING TABLE LOOK UP OPERATIONS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to apparatus and a method for
use therein for converting a relatively high resolution
halftone bit-mapped monochromatic document, such as
illustratively a halftone separation and which exists ina
CDPF print file, into a relatively low resolution contin-
uous tone grey scale document which, when the latter is
applied to a display screen of a video monitor having
grey scale capability, would provide a readable dis-
played page, i.e. a “preview”, that approximately de-
picts how the halftone separation would appear when
printed.

2. Description of the Prior Art

Although electronic communication is becoming
rather ubiquitous, currently the printed page is still the
predominant form of communication. A printed page
contains text, graphics and/or images.

In the graphics arts industry, a page that will be mass
reproduced is commonly referred to as an artwork.
Traditionally, artworks were produced using manual
- document creation and page composition processes.
Unfortunately, such manual processes proved to be
tedious and costly. As such, electronic systems that
create images, graphics and text and provide electronic
page composition capabilities are seeing increasing use.
With these electronic systems, an artwork, owing to its
inclusion of graphics and/or images, is often stored in
bit-mapped form for reproduction on a raster based
output device. For black and white artworks, each
location in the bit-map contains a binary value that
specifies whether the pel (single bit value) situated at
that location in the artwork is either white or black. For
grey scale or color artworks, each location in the bit-
map contains a multi-bit pixel value that respectively
corresponds to the particular color or monochromatic
shade that exists at that location in the artwork. Now,
even though an artwork can be processed and stored
electronically, a paper reproduction of that artwork
into a printed page will ultimately need to be made,
particularly if that page will form part of a publication,
such as a magazine.

Currently, printing presses of one form or another are
generally used to provide accurate mass reproductions
of a color artwork. To avoid the need to use a differ-
ently colored ink in the press to print each different
color in the artwork, current printing techniques rely
on the fact that any color can be obtained as a linear

combination of four primary subtractive colors: cyan,

yellow, magenta and black. As such, to print a multi-
colored artwork, four printed monochromatic images,
each made from a corresponding primary colored ink,
are successively made in separate printing passes on a
common sheet of printing stock -and overlaid on that
sheet with proper registration to yield a single multi-
colored page that, when viewed by an observer, accu-
rately replicates the tonal colorations of a given art-
work. ‘ ‘

In particular, a colored artwork that is to be printed
is first separated, typically by optical filtering and pho-
tographic processes, into four primary color continuous
tone (“contone™) separations. Each separation is essen-
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tially a monochromatic two-dimensional depiction on a
transparent medium of the color information for only
one of the primary colors in the artwork. As such, a
different separation exists for cyan, yellow, magenta or
black. However, only one separation (typically black)
would be used for single color grey-scale artworks.
Unfortunately, printing presses are not able to apply a
differential amount of a colored ink to any one location
in a page. As such, a printing press can not directly print
a contone separation. To surmount this obstacle, the art
teaches the use of halftone separations. A halftone sepa-
ration is formed through screening a contone separa-
tion. With no tonal variations, each halftone separation
contains a regularly spaced two-dimensional pattern of
relatively small monochromatic dots with a resolution
in most graphic arts applications of at least 85 dots/inch
(approximately 34 dots/centimeter). Such a regular dot
pattern has a relatively high spatial frequency. As a
result of screening a contone separation that has tonal
variations, the tonal variations in each location in the
separation of the artwork change the spacing between
adjacent dots located in corresponding locations in a
halftone separation thereby spatially modulating the
underlying regular halftone dot pattern for that color.
Hence, when the halftone separation is viewed by a
human eye, the modulated pattern is integrated by the
eye to yield the corresponding tonal variations. Once
the four halftone separations are made, these separa-
tions are transferred to separate printing plates which,
in turn, are subsequently used to print four halftone
separation patterns on common sheets of printing stock
with proper registration. When the resulting printed
sheet is then viewed by an observer, an accurate depic-
tion of the desired colored artwork results from the
spatial interaction of the four overlaid primary colored
halftone separation patterns.

Unfortunately, when the individual halftone separa-
tion patterns are overlaid, the dots in each of these
patterns interact to frequently form objectionable low
frequency beat or interference patterns that appear as a
repeating rosette pattern in some region of the printed
page. This beat pattern is commonly referred to as a
Moire pattern (hereinafter referred to as Moire). If the
frequency of the beat pattern is sufficiently low in this
region, then the associated Moire is very visible, quite
unsightly and highly objectionable to an observer.

With this in mind, those skilled in the art readily
realize that, to reduce Moire; each separation needs to
be screened at a different angle with respect to a com-
mon axis. In this regard, different preset screen angles
are often used to generate corresponding halftone sepa-
rations of an artwork, with the angles commonly being
45, 75, 90 and 105 degrees for black, magenta, yellow
and cyan, respectively. Occasionally, these screen an-
gles may need to be appropriately varied to a different
value to shift the beat frequency to a higher value
where the resulting Moire is less visible to an observer.

Unfortunately, the amount of Moire that actually
exists in any printed color page is often not known until
the halftone separation patterns for that page are actu-
ally overlaid to yield a so-called “proof”’. Sometimes,
the Moire is not detectable until later in the printing
process when printing plates are made of the halftone
separation patterns and an actual test sheet, i.e. a so-
called “press sheet”, is actually printed from these
plates. Moreover, the existence of various other unde-
sirable artifacts in a halftone separation, such as spots,







































