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least one page, imposition apparatus for receiving at least one digital representation of at least one page and arranging
the at least one digital representation of the at least one pages 1 accordance with a desired plate layout, thereby to
define a plate image, and press set-up apparatus for extracting from the at least one digital representation of at least one

page and providing to a printing press, press set-up data.
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ABSTRACT

An integrated computerized system for use in printing
including apparatus for providing at 1least one digital
representation of at least one page..digital'_storage apparatus
for storing the at least one.digital fepreéentation.of 'the .at‘
ieaSt one page, impositioﬁf appardtus for receiving at least one
digital representation of at least one page and arranging the at
least one digital-representation.of-the at least one pages 'in
accordance with a desired plate layout; thereby to defihe a
plate image, and press set-up apparatus for extracting from the
at ﬂleast one digital répresentation of at 1east one‘ page. and

providing to a.printihg'pfeSS,;press set~up_data.
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FIELD OF THE INVENTION

The present 1nvention relates to printing and graphic
arts generally and more particularly to apparatus for page

composition and printing and apparatus for printing control.

BACKGROUND OF THE INVENTION

The production of a book or magazine involves a large
number of processes. The processes may be grouped into five
general categories: prepress, plate preparation, press set
up or "make ready'"; press control operations; and postpress

operations.

In prepress, the principal processes are graphics,

1mage and text editing and composition. In recent vyears,
this area has wundergone revolutionary changes through
application of computer technology. State of the art
systems for graphics and image editing and composition, as
well as the specific functions of scanning, image processing
and plotting include systems manufactured and sold by Scitex
Corporation Ltd., Herzlia, Israel, such as, respectively,
the systems sold under the trademarks Smart Scanner,

Assembler and Raystar.

Plate preparation involves a technigue known as
imposition or signature assembly, which refers to the
arrangement of pages on a film used to produce a printing
plate. The present state of the art in signature assembly
1s the use of large and expensive machinery requiring highly
skilled operators. Presently available signature assembly
machinery i1nvolves the following steps: exposure of each of

a plurality of separations (such as C,
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M, Y and K) for each of a plurality of pages to be arranged on a
single plate; and subsequently, for each separation, such as C,
feeding the exposed plurality of pages to an expose and repeat
device such as the Misomex Master oS Deries, commercially
available f{from Misomex North'America Inc., Rosemont, Illinois.
The expose and repeat device 1is operative to arrange the
plurality of exposed C separations, corresponding ¢to 'the
plurality of ©pages to'.be arranged on  a Single plate, at
precisely determined'positions on a film and to‘repfoduce the  C
separations - at the_ precisely determined positions by a
photographic process.,

' The C printing'plate is produced by contact exposure_of
the film. The signature is pfoofed priof to exposure of the
plate. The plate, once exposed, 1is often found to be imperfect
and therefore generally requires quality inspection and defect.
repair processes. The plete preparation process is. repeeted in
order to preduce M, Y and X plates.

Press  set-up or'?makewreedy?takes plaee after
 prepefeti0n of the printing plete,"and involves sceneing of eaeh.
printihg plate to obtain-informetion necessary for press set-up.
This information dincludes the veriation of the dot percentage
over each plate,.which determines the regquired ink flow.for that
plate;.

N ' Press.econtrol- involves adjustments to"the printing
"prese:whicheere normally made by apresSmanexamining_the printed
"output'from tﬁe preee op.byaetometic pfese control systems .such

 as the SPM'700,.eommercially'evailebie_from Gretag Data and Image
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Systems, CH-Regensdorf, Switzerland. Automatic press
control systems are operative to scan the printed output
from the press compare 1t to a reference, such as a
signature proof, and make suitable adjustments to the
printing press. Post press processes include the folding,

cutting and binding of the press output.

A great number of patents exist 1n the area of
prepress. These 1nclude co-assigned U.S. Pat. No. 4,456,924
which describes method and apparatus for screen generation,

co-assigned U.S. Pat. No. 4,853,709 which describes an

internal drum laser plotter.

Various processes 1n the production of printed matter
are discussed 1n the following publications, the disclosures

of which are incorporated herein by reference:

Alfred Furler, Folding in Practice, 1in collaboration
with STAHL GMBH & Co., 3rd Edition, Germany, 1983;

William Schreiber, Fundamentals of Electronic Imaging

Systems, Springer-Verlag, New York, 1986;

R. K. Molla, Electronic Color Separation, RK
Publications, 1988; and

Michael H. Brill (Ed.), Perceiving, Measuring and Using

Color, SPIE Proceedings, Vol. 1250, Billingham, Washington,
UsA, Feb. 1990;

Robert A. Ulicheney, Digital Halftoning and Physical
Reconstruction Function, Ph.D. Thesis, Massachusetts

Institute of Technology, Massachusetts, SA, June 1986; and

Raymond Blair and Charles Shapiro (Eds.), The

_3-




Lithographer's Manual, GATF, USA, 1980.

A state of the art printing press 1is described in
United States Patent 4,936,211 to Pensavacchia et al.
Pensavacchia et al mention printing apparatus which is intended
to achieve complete computer control over the entire printing
process, including plate generation, ink regulation and the
startmup, print,. hold, shut-down and clean-up stages of the
actual printing operation; Pensavacchia et al also refer to. a
presé including a workstation which‘allows an operator'to input a
representation of an original picture to be printed. The
workstation may include a CRT display and internal memory for

storing image data so that the impression to be printed may be

previewed Dbefore printing and a keyboard via which the operator

may key in instructions regarding the particular preSS-run such
as the nUmber of copies to be printed or the number of colors in
the printed copies. The workstation also.is intended to allow

complete control over the operating modes of the press including

printing plate 1maging, -press startup procedure, ink flow
regulation, dampening, print, pause and shutdown and clean-up
sequences.

Computer technology'has alSo been proposed for use in

_facilitating_ certain stages of the impoSition process as
~described in European _Published" Patent Application 0309196,

published March.29, 1989, European Published Patent Application

9348908, published January 3, 1990 and in U.K. Patent 2128843,

published on May 2, 1984. U.S. Patent 4,150,991 describes one

type;of.optical.impositiOn machiné employing tranSparencies..
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SUMMARY OF THE INVENTION

The present 1invention seeks to provide an integrated
computerized system for carrying out multiple stages of a
printing process. In accordance with a preferred embodiment
of the 1nvention, the integrated computerized system 1is
capable of carrying out functions in all stages of the

printing process from pre-press to press control.

There 1s thus provided 1n accordance with a preferred
embodiment  of the present invention an  integrated
computerized system for use in printing including apparatus
for providing at least one digital representation of at
least one page, digital storage apparatus for storing the at
least one digital representation of the at least one page,
imposition apparatus for receiving at least one digital
representation of at least one page and arranging the at
least one digital representation of the at least one pages
1n accordance with a desired plate layout, thereby to define
a plate 1mage, and press set-up apparatus for extracting
from the at least one digital representation of at least one

page and providing to a printing press, press set-up data.

There 1s also provided 1in accordance with a preferred
embodiment o©of the present 1nvention an  1integrated
computerized system for wuse 1n printing and including
apparatus for providing at least one digital representation
of at least one page, digital storage apparatus for storing
the at least one digital representation of at least one

page, 1mposition apparatus for




2059193

receiving the at least one digital representation of at least one
page and arranging the at least one digital representation of at
least one page 1in accordance with a desired plate layout,
thereby to define a plate image, and press control apparatus for
automatically monitoring the printed output of the printing press
and automatically providing adjustments to printing press
registration and ink flow controls in accordance therewith.

Further in accordancé with a preferred embodiment of
the present invention, the system also includes press control
apparatus for automatically monitoring the printed sheet provided
by the printing press and for providing adjustments to printing
press registration and ink flow controls in accordance therewith.

Still further in accordance with a preferred embodiment
of the present invention,'the at least one digital'representétion
of at least one page includes a. plurality of digital
representations of a correSponding plurality of pages.

Additionally iﬁaccordance‘with a preferred embodiment
off the present invention, the at least‘one digital represéntation
of at least one page includes at least dne digital représeﬁtation
of a signature marking.

Still further in accordance with a preferred embodiment
of the present invention, the at least one digital representation
Of: a signature marking includes a digitalrépresentation of a
COntrol strip;

' Additionally in accordance with a preferred 'embodiment
of the present invention, the apparatus for providing includes
editing'apparatus for_receiving'aﬁ leést‘one of.text'and‘graphics

~and providihg"an_edited page layout.
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Further 1in accordance with a preferred embodiment of
the present invention, the editing apparatus includes a scanner
and/or a workstation receiving an input from a scanner and
operator inputs and being operative to provide a digitally
storable page layout.

Still further in accordance with a preferred embodiment
of the present inventibn, the press set-up apparatus includes
data base apparatus for taking into account Characteristics of at
least oné of inks'and substrates to be used by.the press. .

Additionally in accordance with a preferred embodiment
of the present invention, the press set~up apparatus also
includes apparatus for taking into account characteristics of the
press.

Further in accordance.with_a preferred  embodiment of
'the present' invéntion; the press"éontrol.apparatus includes
apparatus for extracting information from the at least ohe
digital. representation of at 1east ‘one page, apparatus_ for
comparing a préss output to the extracted information, ‘and
apparatus for adjusting the press in accordance with ah' butput
indication provided by the apparatus for comparing.

Thefe is also provided in accordance with yet a fﬁrther'
r'preferfed ‘embodiment of'thé-présent .ihvention- an -integfated
computerizedsystem. for usein procéSs. énd'-monbchrome::color
prihﬁiﬁg. and ihCluding 'apparétUS fdf ﬁroﬁiding  at' leaSt one
digital representation -ofat.least‘dnepage, 'digital storage
app&ratus fof storingat 1east.one-digital'repbesentation bfn-at

 13aSt .One“Pagei impositicn.apparatus f0r reCeiVing'at.leaSt Oﬁé
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of the at least one digital representations of at least one page
and arranging the at least one digital representation of at least
one page in accordance with a desired plate layout, and automatic
screen characteristic selection apparatus operative to select at
least one screen characteristic for each of a plurality of
regions defined within at least one separation of the at least
one digital representation of at least one page.

Further in accordance with a preferred embodiment of
the present invention, the system includes automatic screen
charecterietic selection apparatus operative to locelly select at
least screen angles for each of at least one region in the. plate
layout bagsed on the color content of the at least one region.

Still further in accordance with a preferred embodiment
of the present 1invention, the imposition apparatus ,inciudes‘
apparatus for providing a digital representation of the plate
image and plate quality control apparatus for comparing the
digital representation of the plate image ¢to information
extracted from the printed sheet provided by the printing press.

According to still a further preferred embodiment of
the present i1invention, there is provided imposition apparatus
including apparatus for recelving at least one digital
representation of at least one page, apparatus for receiving a
desired plate layout, and apparatus for providing a digital
representation of a plate image oorresponding to-the'at leest.one
digital .representation of the at leest one page arranged in
accordance with the desired plate layout.

~ Further in accordance with a preferred embodiment of

the present invention,. the apparatus‘ for receiving includes
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apparatus for receiving only a portion of at least one digital
representation of at least one page and the apparatus for
providing a digital representation includes epparatus for
providing a digital representation of a portion of the plate
image in accordance with the desired arrangement of the at least
one page portion on the portion of the plate.

Still further in accordance with a preferred embodiment
of the present invention, the imposition apparatus includes
apparatus for receiving at least one digital representation of at
least one page, apparatus for receiving information pertaining to
a desired plate layout, and apparatus for providing a digital
representation of a plate image corresponding to the at least one
digital representation of the at least one page arranged in
accerdance with the desired plate leyout.

Additioﬁally in accordance with a preferred embodiment
of the‘.present inVention, the information includee at 1ea$t'
information regarding folding Chefacteristics and/or information
regarding cutting characteristics, and/or information regarding
bindiﬁg characteristicé.

Still further in accordance with a preferred embodiment
of the present‘invention, the at least one digital representation
of at,' least one page iﬁcludee a plurality .of digital
representations of a correspdnding plurality'of pages and the
imposition apparatus also includes apparatus for nodifying the
format  of at least one'of.the plurality of digital
.representations of pages. '

Additionally'in accordance'with a preferred embodiment
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of the present invention, the apparatus for receiving information
includes apparatus for providing a proof of at least the‘ plate
image and/or the plate layout.

Further 1in accordance with a preferred embodiment of
the present invention, the proof of the plate image includes an
analog representation of thé content of the at least one page
derived from the digital representation of the content of the at
least one page.l

Still further in accordance with a preferred embodiment
of the present invention, the plate image 1includes a digital
representation of at least one signature marking.

There 1s also provided in accordance with a preferred
embodiment of the present invehtion color separation generating
apparatus including apparatus for genérating a color separatiqn,
the color‘ separation defining a plufality 'of_ regions"
characterized in that'at least one screen characteriétic within a
firSt'ihdividual one of the.plurality of regions differs from the
at least.one'sbreen characteristic within a second individual one
of the plurality of regions.

There is further provided 1in accordance with a
preferred embodiment of the present invention aﬁtomatic screen
characteristic selection apparatus including apparatus for
inspecting at least a portion of a representation of a color
image, énd.apparatus for receiVing an'oﬁtput'indication from ,the
apparatus for inspecting andQusing the output indicatidh to
seleét at least one écreen characteristic for at least a portion,
of at least one separation of the color image5

Further in accordance with a prefefred embodiment of

10
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the present invention, the apparatus for inspecting is operative
to inspect a portion of a color image and the apparatus for
receiving is operative to select at least one screen
characteristic for the corresponding portion of at least one
separation of the color image.

Still further in accordance with a preferred embodiment
of the present invention, the apparatus for receiving inciudes
apparatus for selecting, for at least one separation of the color
image, at least one screan characteristic for each of a
plurality of regions of the color image such that the at least
one screen characteristic within a first individual one of the
plurality of regions differs from the at least one screen
characteristic within a second individual one of the pluralitytof
regions.

Additionally in accordanceewith apreferrad'embodiment
of the present invention,'the represectation of the color'image
includeSja digital representatioa of the color image.

Further in accOrdance with a preferred embodiment of
the present ‘invention, the at least one' screen characteristic
includes at‘least a screen angle; and/or a screen dot shape.

' Still further in accordacce with a preferred embodiment'
ofiithe preeent invention,.the-apparatus for inspecting includes
apparatus.for inspecting thecolorcontent of at least a pcrtion
ofa..representation"ofa coior'image andi the appatatus for
receiving includes apparatus for selecting at least one screen
.characteristic for at least oce-separaticn of the colct- image

according to the color conteat"cf _the' portion fof the
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representation of the color image.

There 1s further provided in accordance with sﬁill a
further preferred embodiment of the present invention signature
characteristic unification apparatus including apparatus for
inspecting at least a portion of a representation of a signature,
and apparatus for modifying at least one i1image characteristic
within at least one region of the representation of the
signature, theréby to unify the at least one image characteristic
over at least a portion of the signature.

There i1is also provided in accordance with a preferred
embodiment of the present invention, signature characteristic
unification apparatus, the signature including a representaticn.
of a plurality of pages, the apparatus including apparatus for
modifying at least one representation characceristic .within at
least one region of af.least one first page"from among the
plurality of pages, thereby to unify thé at least one image
characteristic relative to at leaét one region of at least one
second page from among the plurality of pages.

Further in accordance with a preferred embodiment of
.the present invention, the at least one representation
characteristic includes at least one color characteristic.

Still further in accordance with a préferred embcdiment
‘of' chc present invention, the at léast..cne' feptesentation
chéracteristic includes at leasc one spatiai characteristic.

Additionally in accordance with a preferred embodiment
of thc,present invéntion, the at least one spatial'charactecistic
iﬁCludes a resolution of a colcriimage.

There is also‘providéd.in acccrdance with a preferred

12



embodiment of the present invention an image reproduction method
including the steps of providing a representation of an image,
the representation including a digital indication of at least one
location whose appearance is to be maintained, repraducing the
image so0 as to automatically maintain the appearance of the
location,

Further in accordance with a preferred embodiment of
the present invention, the representation of the image includes a
digital representatioﬁ.of the image and the step of reproducing
includes the step of providing the digital representation of the

location to apparatus for reproducing the image.

.‘13
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BRIEF DESCRIPTION OF THE DRAWINGS

The  present invention will be understood and
appreciated more fully from the following detailed
description, taken 1in conjunction with the drawings in

which:

Fig. 1 1s a simplified block diagram illustration of an

integrated computerized system for use in printing
constructed and operative 1n accordance with a preferred

embodiment of the present i1nvention;

Fig. 2 1s a flowchart of a preferred embodiment of a
"first pass" algorithm wuseful 1in implementing digital

signature assembly generator 16 of Fig. 1 and comprising a

procedure for file reading and rearranging and for screen

angle processing;

Fig. 3 1s a flowchart of a non-rotating block providing
procedure useful 1n conjunction with the algorithm of Fig.
2;

Fig. 4 1s a flowchart of a rotating block providing
procedure useful i1n conjunction with the algorithm of Fig.
2;

Fig. 5 1s a flowchart of a preferred embodiment of a
"second pass" algorithm useful 1in implementing digital
signature assembly generator 16 of FIG. 1 and comprising a
procedure for providing digital signature information to

screen generator 20 of Fig. 1;

Fig. 6 1s a flowchart of a preferred embodiment of the

screen subroutine of step 66 of the flowchart of Figs. 3;
and

Fig. 7 1s a preferred embodiment of the subroutine of
steps 124 and 130 of Fig. 5.

-14-
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

T

I'he following terms, employed herein, are intended to

have the meanings specified hereinbelow:

Color Image: This term 1is intended to include image
comprising gradations of a single tone, such as black and

white 1mages.

Analog representation of a color image: Any representation

of a color 1mage which resembles the original color image.
The representation may appear upon a printed page, a proof

or any other suitable substrate.

Digital Representation of a Color Image: Any representation
of a color 1mage which 1s expressed 1in discrete symbols,

such as a computer file.

Color Characteristics of a Color Image: The characteristics
of the color 1mage defined by individual elements of a
representation of a color i1mage which directly represent a

color or a component of a color.

Spatial Characteristics o©of a Color Image: Characteristics
defining the arrangement of and the relationship between
elements of a representation of a color image, such as
pixels, which characteristics do not directly represent a
color or a component of a color. Spatial characteristics
1nclude but are not limited to resolution and format

characteristics such as pixel by pixel encoding.

Digital Output Device: Apparatus which inputs a digital
representation of a color 1mage and converts it into an
analog representation thereof, such as but not limited to a

plotter or

~15-




proofer. The analog reprasantation may be provided on any

sulitable substrate such as a hard copy proof, film or platé.

Reference is now made to Fig. 1, which illustrates an
integrated computerized system for use in printing constructed
and operative in accordance with a preferred embodiment of the
present inventian and including apparatus 10 for providing a
plurality of sihgla paga digital representations 12. Apparatus 10
typically conmprises at least one conventional computerized page
layout and assembly system, such as.the Assembler workstation
commercially available from Scitex Ltd. Alternatively, non~Scitex
products such as Illustrator and Photoshop, both commercially
avallable from Adobe, and Freehand, commercially available from
Aldus may be employed in conjunction with an interpreter device
such as PS-Bridge, coamercially available from Scitex.

One or.more such pomputerized page layaut systams may
be provided or linked to the system of the present ipventioa by
any suitabla data communication technique or means, and may Dbe
remotely located from the rest of the system, as desired.
Alternatively, the single-page digital representatians'may arrive
from a large storage device such as a disk.

Color and spatial basis unification apparatus 14
raceives the plurality of singla-page. digital 'repfésaﬁtationa
fromtapparatus,lo,:aach of-whi¢h’mayhave differant Spatial_.and'
coldr  characteristics. Coior. and Spatial. basis ‘anification
apparatus 14 anifias the spatial and color charactariatics of the
singlaapage digital fepresentations and outputs data for aach of

the “single pagaaawhich.preferably..comprises pixel-interleaved

16
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data. Preferably, the single-page data is stored 1in
intermediate storage and is subsequently provided to digital

signature assembly generator 16 as explained below with

reference to Fig. 3.

The term "pixel-interleaved data" is defined in

European Patent Application No. 91300905.6 (Publication No.

0449407) the disclosure of which is incorporated herein by

reference (this application corresponds to Japanese Patent
Application No. 35640/91 and Canadian Patent Application No.
2035666-9) .

Color and spatial unification apparatus 14 may comprise
aTrans/4, commercially available from Scitex Corporation,
Herzlia, Israel, or alternatively may comprise the color and

spatial transform apparatus described 1in Israel Patent
Application No. 96957.

The unified page data provided by color/spatial
unification apparatus 14 1s provided to a digital signature
assembly generator 16. Digital signature assembly generator
16 1s operative to provide a digital representation of the
signature Dby carrying out a full computerized page
imposition function on the unified page data, including
provision of signature markings such as registration marks,
folding marks, cutting marks, control strips, as will be
described 1n detail hereinbelow, preferably resulting in a

vy

complete digital representation of the full signature.

Signature markings are preferably provided as digital

fi1les, which are substantially analogous to the image files.
The

-17-




20591933

signature marking files are positioned within the signature along
with the image files.

Preferably, the digital signature assembly generator 16
includes a "data" double buffer including two buffers, each of
which is large enough to store the digital representation of one
single separation of a signature cgrresponding to the data
required for the exposure of an area covered by one 1aser :beam‘
path.. At any given time, one of the two buffers Qf the '"data"
‘double buffer provides a first line tc a digital dutput device
22 -via screen genérator-ZO and the other one of the two buffers
loads the 1ine‘next'to'be provided to the digital output deviée
22 via screen generator 20.

Digital signature assembly  generator 16 algo
preferably provides screen control.parameters. The screen control .
parameters..may comp:ise,‘ for each'of-a plurality 'of‘regions
defined withih the pages in the :Sighature, a 'p1ur$1i£y-of
parameters rélating to scréén angles correspdndingto'.the.."
.plu:ality | Qf  Separatioﬁs. _A.:blurality"of‘SCPeen'angles
corfesbonding. to a'plﬁrélity'dfSe?arations‘in' which a ‘color
imagé.'is represented is termed herein "a screen'angle quartet".
'However, it is appreciated that the number of'separations be used
to fepresént_the cplor image heed not be 4, but'rather may also
 be anyotherSuitable number'such'as'3. ‘

” ...Preferably;'eaCh SCreén angie Quartét is ﬁ§presé§ted by
'; a'éﬁitab1e.¢Qde indiéétidn; téréedhérein.aﬁscreen cbntro1. éode:
‘value"..Fof'éxampie,.thé C6de”value "1" may repreééhtthe.scbeen'
 angié  qﬁartet'(o;ls, 30, 60);thefourcomponents,:representing

? thef scréen_ angle]in1degrees fof thé;cg'ﬂ;?Y and 'K  separations

18
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respectively. The code value "2" may represent the screen angle
quartet (30, 0, 15, 60). A LUT in signature assembly generator 16
may be used to convert the code values to screen angles according

to separation,

Preferably, the digital signature assembly generator 16
includes a "regions" buffer. The screen control data for each
signature line typically comprises a plurality of screen angle

guartets corresponding to the plurality of regions and, for each

region, the byte count or number of pixels over which the region
extends 1in the laser path direction. For each path within the
signature which overlaps at least one new region, the screen
control code for the new region 1s converted to screen angle
according to separation and all 'relevant screen  control
parameters are loaded into screen génerator 20 with the byte
counts bf the regiOné and of thespacés between them.

The digital signature assembly'genefatOr 16_ preferably
receivés .at least operator ihpUts via .a signature assembly'
_workStation 18. Signature asseﬁbly.workstation 18'may comprise a
computer, such as a pebsonal computer; running a commercially
available  impositioning planning software package such as
Impostrip, commercially available from Ultimate Technologies
Inc;;' 4980 Buchan St . Suit8403, Montreal, Quebec HA4P 158,
_Canada.',Signathe assembly Workstation'18 is also preferably
Operative to perform the_othérfunctions describéd below..

Signature assembly workstation 18 is operative' to
ppﬁvide a list of files to be impositioned, preferablyincluding,
for .eﬁch-co1orimagefile and for‘each‘signatufe marking file,

.infOrmatidn  _regarding”'desired.,positioning théreof on the

_19. .
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signature. The information regarding desired positioning
preferably takes into consideration characteristics of the‘post~

press equipment such as folding, cutting and binding equipment.
Therefore, signature assembly workstation 18 preferably storeSf
information regarding the post-press equipment. This file list‘iéw
provided to digital signature assembly generator 16.

Preferably, digital signature workstation 18 isg

cperative to receive from workstation 10 in at least 'one of'

digital pages 12 an operator's selection of crucial zones, termed

herein "areas of intereSt",‘ whose appearances are to  be
faithfully reproduced. = In other words, if  the digital
representation within a particular digital page 12 of a

particular area of interest 1s represented by a particular vector
such as a vector (C, M, Y, K) then it is desiréd that, when that
area 1s printed on the press and .subsequently analyzed, the
resultiﬁg digital representation of the prihted area of interest
will:remain the same {(C, M, Y,,K)._ '

Preferred methods and apparatus for .preserving the

appearance of a color image are described in Applicant's co-

aésigned Isbael Patent Applicatidn.No. 96957.

. Signature assembly workétation 18 didentifies the
information regarding the afeas of interest by sigﬁatUre
coordinates and provides their signature coordinatés to at least
press control device 32. Preferably; the ébove information~

regarding' areas of interest is ihcluded';in. the file  list

'_desgribed-above."'

The_screen control pérameters relating to screen angles

and the digital single separation signature Output. of digital'
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signature assembly generator 16 are provided to & . screen
generator 20, which may comprise‘ the screen generator
incorporated in the Raystar or Dolev plotters, comme?cially
available from Scitex Corporation, Herzlia. Israel. Screen

generator 20 is operative to control the writing apparatus of the
digital output device 22. Screen generator 20 preferably
comprises a LUT which takes into account characteristics of the
press 28 such as dot gain. Digital output devipe 22 may comprise
one or more suitable commercially available digital output
devices suitable for producing separations of entife signatures,
such as the ERAY'of Raystar plbtters, in which the writing
apparatus comprises a laser bean. The resulting signature'
separations are exposed, thereby to provide a plurality of plates
24 corresponding to the plurality of separations, which are
mounted on the press 28. .

The digital signature aséembly generator 16 1is also
operative to provide contrdl déta_to a press set-up device 26
which 1is operative to set up Or "make_ready" thé press 28 which
produces‘ a printed sheét 0. The press onto which the plate is
mounted is typically partitioned into =a plurality'of_strips, also
termed ink-key =zones, such as 16, ..., 28 or 32 strips.
Preferably, the control data provided.to the press set-up device
includes ink flow settingsfof each strip or ink~key zonef The
ink flow settiﬁg fofleach strip may be determined-'according to
ﬁhe average.dotpercentage‘Within thatistrip, including the':dot
peréentages corresponding to.any sighature marks, such as control

strips; partially or c0mpletely_overlapping that strip.
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According to a preferred embodiment of the invention, a
proofing device 29 may be provided. .

A press control device 32 is preferably provided for
inspecting the printed sheet 30 at at least one locétion defined‘
by workstation 10 and identified by signature co-ordinates by
workstation 18 in order to obtain at at least that location an
indication of the visual appearance of the image including at
least 1its color content. This information is compared with the
desired wvisual appearance information as derived from the
corresponding digital representation 12 of the at least one page
at the corresponding at least one location designatéd by
workstation 10, On the basis of this comparison the press control.
device 32 may modify as necessary, on-line, at least one press
control parameter such as ink flow so as to improve the visual

appearance of the printed product 30.

Preferably, the press control device is operative to
inspect at least the "areas of interest" selected by the
operator. The signature coordinates of the areas of interest, as

well as their visual appearénces are provided to press control
device 32 by workstation 18, as deséribed above. The wvisual
appearances of the areas of interest, including the color
contents thereof, are compéred with the corresponding desired
vaiues transferred by workstation 18. The press control device
emplcys the comparison' to'modify as'.hécessary "at' least 'one
contboi .parameter of press 28, such as amoUﬁt of ink thereby ¢to
increase the correspondenée between the parameters of the areas
of interéSt as defined by'page léyoutassembly workstation 10 and

between the visual appearance of the areas of interest provided

i



by the press 28.

Press control device 32 is alsgo preferably operative to
receive an indication of the locations and distances between
registration marks in order to facilitate synchronization of the

press 28.
Commercially available press set-up devices 26 include,
for example:
CPC3, by Heidelberg Co., Heidelberg, Germany;
Roland RCI and CCI, by Man Roland, Offenbach am Main,
Germany; and
PDC Print Density Control, by Komori, Tokyc, Japan.
Press control device 32 may'include a plurality of.
commercially available press control systems such as  the
following:
"SPM 700, by Gretag ﬁata, and Image' Systems,. CH-
Regensdorf, Switieriaod§ .
Calgraph Systom, oommercially available from Celogic,
Montpellier, France; and
- Image processor  model  IP-100, by CC1l Inc;,
Hackettstown, NJ, USA.
' The'.plurality -of press control systems typically
inoludes.one press control_systemﬁper separation.' .
The.‘apparatus of Fig. 1’profofably includes a odata
~base, Whioh"moy reside in’any-suitobio.location such os the
memory‘of workStation 18, whioh Stores'preferred-combinations of
ink, .péper and press parameters..Thepreferred combinations are

-Nprefebably -combinations which'_are knowo to provide faithful
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reproduction of color images. The database information is
preferably utilized to modify the operation of color/épatial
unification device 14, press set~up device 26.

The printed sheet provided by the press 28 1ig then
provided to post-press equipment such as folding, cutting and
binding equipment, using known techniques, thereby to provide a
final printed product which may comprise a plurality of printed
sheets, such és but not limited ¢to a book, newspaper, or
magazine.

Reference is now ﬁade to Fig. 2, which 1is a generalized
flow chart i1llustrating an algorithm wuseful in implementing
digital signature assembly generator 16 of Fig. 1.

As shown in Fig. 2, the first step 50 of the algorithm
is to receive from signature ésSembly=workstatioh 18 ;information
regarding the orientation of' the image representéd by a
particular digital file such as its.desired‘position on the page
and whether it is to appear Upright or in a rotated orientation
such as'upside down. This orientation information is preferably

included in the file list provided by workstation 18 as described

above, The digital file may comprise an individual one of
digital pages 12 or may alternatively comprise a file
representing page markings such as registration marks, folding

and cutting marks and~control stripsf The orientation information
is .pfeférably iﬁcluded, in the file list prévided to digitaif.
signature assembly generator'16 by signature assembly workstation
18. '

A idigital-:represehtatién'of'a control strip may be

generated in the same way an ordinary image file is generated.
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Preferred patterns for control strips comprise the patterns of
commercially available control strips from DuPont (Cromalin
process) or from 3M (PrintMatch process).

Conventional patterns for folding, cutting and
registration marks are known and are described in the above-
mentioned text, Folding In Practice by Furler.

In step 51, a plurality of regions is defined which
partitions the file. The regions may be of uniform size, such as
50 pixels x 50 pixels. Alternatively, the regions may differ in
size, the size of each region being a function of the amount of
variation of the color Values of the pixels within that regidn,
such that, within each region, there is a very small amount of'
Vgriation between the pixel values.

Step 52 is to determine, from operator input received
via signature.aSSembly workstation 18,'whether the page or file
requires rotation by 180 degrees. The'page or file is then stored
in' blocks, using thé non~rotating bloék providing procedure of
Fig. .3, if 180-degree rotation i8 hot required, or using the
rotéting' biock providing ,procedure of Fig. 4 if 180-degree
rbtation i1s required. For as long as files remain to be proCessed
(step 54), the above process, 'comprising input step 50,

partitioning step 51, decision step 52 and the go-to steps,

termed herein "the first pass", is repeated. Step 54 may Dbe

implemented by referring to the list of files to be impositioned
on the Signature Which may be proVided by a user Via"signature
assembly workstation 18 as explained above.

_ ”At the end of-the'first pass, a second process, termed

25



2059193

herein "the second pass" and described herein with reference to
Fig. 5, is initiated for each separation.

Reference 1is now made to Fig. 3 which is a flow chart
of a non-rotating block providing procedure useful in conjunction
with the algorithm of Fig. 2. As shown, the procedure of Fig. 3
comprises a first step 60 in which a block index i is initialized
and assigned an initial value of 1, corresponding toe the first
block of the_page or file being processed.

In step 62, block i is broughﬁ from an individual file
from among the list of fiies to be impositioned. The individual
file is provided to the digital signature assembly generator 16
by color/spatial unification unit 14, as shown in Fig. 1. Block 1
1s stored 1in a local memdry device such as a solid state memory.
The block i information_ stored in the 1local memory device
preferably includés the ﬁixel interleaved data defining the
correspbnding portion'of'the.colorlimage. '

In stép 66,.a'screen subroutine is perfcrmed'in:which a
- screen angle quartet, or a screen control ' code value
représentative thereof, as explained'above, 1s computéd for eéch
region. The screen subroutine is descbibed in detail hereinbelow
with reference to Fig. 6.

Step 68 is a decision step in which the algorithm
| branches'depending on whethef,the i—;h block is the laét block or
not.‘If 'it.is not, then if 4 bloCkshave'accumulated ,in] local.
mémory (step'70), the Q‘blOCks,Leach of'which:contain informatidn
regarding all four separations of a portion P of the page; are

reorganizéd- (step 72). Each of the'reorganized -blocks' contains'

information regarding a single separation of a portion of .the‘ "
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pége four times as large as P. Step 72 is not performed until U4
blocks have accumulated in local memory. The reorganized blocks
are stored in a bulk memory wunit such as a disk. The block index
i is incremented (step 74) and the algorithm is repeated.

If the block index i in step 68 corresponds to the
index of the last block of the page or other file, the blocks in
local memory, which may number 1, 2, 3 or 4 blocks, the last of
which may not be full, are reorganized (step 76). The blocks in
local memory are reorganized into 4 complete or partial blocks.
The reorganized blocks or partial blocks are stored in a bulk
memory unit such as a disk. Step 76 is therefore similar to step
72, except that the 4 "separation" blocks are not necessarily
complete blocks.

Step‘ 76‘is followed by step 78,'in which screen~-angle |
qUartets computed. for particular régions- in Step' 66 aré
transferred from "region" local memOry to bulk mémory. 

-'Reference is.now made to Fig. 4 which is a flow chért
cf a rotating block providing procedure uséful in cdnjunctiOn
with the algorithm of Fig. 2. The pbocedure of Fig. 4 is similar

to the procedure of'Fig; 3, analogous steps therefore having been

given identical reference'~numerals, with the following
differences. In Fig. 4, initializatidn,step 60 is replaced by an
initialization step 80 in which block 1index 1 receives an

initial value indicative of the last block of the page or file.,
Step 80 is followed by step 82 in which block i is

brought' in and is stored in local memory in reverse, In other

.words; 'in the stored block i, the row order and the pixel order
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within each row of the block are inverted, relative to the
original block i, since the page or file is to appear "ﬁpside~
down" on the plate.

Step 84, in which screen angle quartets are computed
for the various regions, is similar to step 66 and is described
in detail below with reference to Fig. 6.

Decision step 68 of Fig. 3 is replaced by decision step
86 which detefmines whether i points to the first block. Index
incrementation step 74 bf Fig. 3 is replaced by index updating

step 88 in which 1 is subtracted from i.

As noted hereinabove, when the "first pass" procedure
of Fig. 2 is completed, a second process, termed herein "the
second pass", is initiated for each separation, which provides

digital information regarding the entire separation of the
signature to screen generator 20 Qf Fig. 1. Preferably, the
first énd second passes are pipelined.

,Reference is now madé to Fig. 5 which is a flowchart of
a preferréd embodiment of the "second pass” procedure. As shown
in Fig. 5, the "second pass" procédures begihs with loading step
98 in which the screen angle quartets ¢omputed in step 66 of Fig.
3 or step 84 of Fig. U4 are loaded to local memory.

A‘.laser beam path indéx‘ initialization step  100'
follows, in  which an index.k of the laser  beam path of the
.digital' output device 22 is initialized to' correspond tO"the.
first lasér‘beam path of digital output device 22. In step 102,
referénce is made to the list,qf files_to.be impositioned, which
liStf includeé.information' fegardingdeSired marginé  and _the‘

desired';arrangement of the pages on-the signature, in _order to
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determine whether laser beam path k will encounter any files or
pages. If not, step 104 is operative to clear the entire buffer
of the double buffer which stores path k, as by filling with
zero's., If there are files along laser beam path k, a current
file index or pointer is defined to refer to the first file on
path k (step 108). In step 110, the offset of the laser beam path
k of digital output device 22 of Fig. 1 dis set with the
corresponding coordinate of the first file on path k. Also, the
“stored information corresponding to the blank or offset portion
of path k is cleared, in order to overwrite obsolete infdrmation
from previous paths. As explained above, the information
regarding path k 1is stored in one of the two buffers of the
double buffer within'digital signature assembly generator 16.

Decision step il2 determines whether the current file
data for path k'is'Stored in the local memory. If not, the next
block of the curfent file is'brought.to the local memory from the
bulk memory (step‘114). The path'k data is taken from that block
and i1s stored in an individual one of the buffers of the double
'buffer'within digital sigﬁature assembly generétor 16 {step 116).

Decisioh step'118'determines whether the current file
ig .the last file along path k. If not, the gap between thé.
| éufrent_file and the next file along path k, as indicated by the
file list, is .cleared'(sﬁep'120). The current file index or
pointer is updated to refer to the.next file.on path k and the
algorithm feturns to Step.liZ.

If the result of'deCision Step 118 is that the current

filé"is” the 1aSt‘fi1e along path k, a .subroutine is'_employed'
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(step 124) which is operative to output path k-1 (for k >=2). If
k=1, steps 124 to 128 are not performed. A preferred embédiment
of the subroutine of step 124 is described below with reference
to Fig. 7. The end of path k is marked in step 126. If k is not
the last laser beam path (decision step 128), the laser path
index k 1s incremented and the algorithm returns to step 102. If
k 1s the last laser beam path, the subroutine of Fig. 7 is
performed on path k, thereby to provide an output indication of
path k.

The blocks of Fig. 5 define a data organization
subalgorithm 140 and an output providing subalgurithm 142.
Preferably, the output providing subalgorithm 142 d1is pipelined
with the data organization subalgorithm 140 to allow continuous
operation of the digital Qutput device'22;'ln other words, while
the data of path k is being organized, an output indiéation: of
path k~1'is being provided.

Reference is now made'to'Fig. 6 which illustrates. a
preferred emquiment of the screen subroutine performed at step
- 66 of the algorithm of Fig. 3. As explained above, the screen
subroutine of Fig. 6 is operative to examine each pixel of block
1 .and compute a screen angle dquartet, corresponding- to' the
plurality of separations, for each region whose iast'pixel falls
within block i. '

' Generally speaking, the'scréen angle quaftet for éach.
region may be computed as fbllowé: For each region, a plurality
of counters is maintained cOrresponding to the plurality of ‘code_
values defined by the screen'code. In other words, eaéh time a

pixel within that region is found to have been assigned a
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particular screen code value, the counter corresponding to that
screen code value is incremented. When all the pixels within the
region have been examined, the most frequently occurring screen

code vélue is assigned to the region as a whole and 1is termed
herein the '"screen control code". It is appreciated that any
suitable function may replace the above mode function in
computing the screen control code value of a region as a function
of' the screen code values of pixels within the region.

The steps of the subroutine may be as follows:

‘In step 150, a screen angle quartet, or a screen code
corresponding td a particular screen angle gquartet, is assigned
to a pixel. According to a preferred embodiment of the present
invention, the screen angle quartet of each pixel is a function
of the lowest density component of the pixel wvalue. A sample

function for CMYK pixels is as follows:

Lowest Qensitx component Screen angle quartet (in degrees)

f pixel wvalue

——— S———

¢ M X K

C ' 15 0 30 60

M .0 15 30 60

'4 30 0 15 60

K ' 60 0 30 15

In step 151, a pixel is stored in the "data" local
memory. '

.In step 152, the region in.which'the pixel is included
is identified, in step'154,the countér' correSponding to the
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particular code value of the pixel, on the one hand, and
corresponding to the particular region, on the other hand, 1is
incremented.

If the pixel processed above is the last pixel of a
region (step 156), then a screen control code value corresponding
to a screen angle quartet may be assigned to the region (Step
158). As explained above, the screen control code value of the
‘region is preferably the screen code value which occuré.most in
that region. The regidn'screen code value may be stored 1in
"region" local memory.

If the pixel processed above is not the last pixel of
the block (step 160), the algorithm, starting from step 150, 1is
repeated for the next pixel of the block.

‘Step 84 of Fig. 4, in which.a-screen aﬁgle quartet is
computed for the various'regions, ié now described in detail;
The _subrdﬁtine .of step 84 may'be similar‘to‘the' subroutine of
Fig. .6, as described above. Héwever, in step 151, pixels are
‘stored in the "data" 1oca1'memory‘in'reVerse order. Also; in.step'
158; region scréen control code values are storéd in the "region"
local'memory in reverse order. ‘

Reference is now made to'Fig._7, which is a preferred_
embodiment of'the-path outputtingsubroutine.ofStéps 124 and 130
' 'of.;thé‘.a1gorithm of Fig. 5. The ‘path outputting subfoutine

'preférably'COmprisés the foliOwing'steps: - -

Iﬁ step  172; screen coﬁtrol code values are fetched

from local memory for‘all new regions intersecting' the current

path_of the laSer'béam of the digitél'butput.device'ZZ'of Fig. 1.
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The term "new regions" here refers to regions which intersect the
current path of the laser beam but do not intersect the pfevious
path of the laser bean.,

In step 174, each screen control code value is
converted into the screen angle for the current separation or
component of the screen angle quartet.

In step 176 the screen parameters are loaded into
screen generatof 20 for each region together with the byte counts
corresponding to the regioﬁ heights and the gap sizes in between
regions. An output indication of the current path of the current
separation is provided in step 178.

Step 180 is a decision step which determines whether
the current path does or does not intersect any regions which did
not interseét the previous path. 1f hot, in.other wofds, ifi the
regions intersecting the current path are the same'as the regioﬁs
ihtersecting the previous path, steps 172, 174 and 176 may be
bypassed because 'the screen. information loaded in screen
generatob 20 1s still correct. .

In the present specification, the term "page" is
intended to include any unit included within a signature which
may include representations of an actual page such as a page of a

book as well as fepresentations of signature'markings and control
"'Stfips- ‘The term "plate" is intended to referfto any unit of
production of a printihg device suChfas'a press ~inclﬁding, but
not limitéd to, a print forme as defined on page 33 of the above
mentioned text "Folding in Practice”'by-A. Furler«

' ’It  will be appréCiated.by_perSOnS,skiiled in the .art;

'-*'thati“the preseht invention 1is not limited by what has ‘been
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particularly shown and described hereinabove. Rather the scope of

the invention is defined only by the claims which folibw:
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WE CLAIM

1. An 1ntegrated computerized system for use in color

printing, comprising:
means for providing at least one digital representation
of at least one page, said digital representation comprising

at least color characteristics of said page;

digital storage means for storing said at least one

digital representation of said at least one page;

imposition means for receiving from said digital

storage means said at least one digital representation of at
least one page and arranging said at least one digital
representation of said at least one page in accordance with

a desired plate layout, thereby to define a plate Image; and

press set-up means for extracting from at least a

portion of said plate image said color characteristics and

providing to a printing press, ink flow press set-up data in

accordance with said extracted color characteristics.

2. Apparatus according to claim 1 and also comprising

press control means for automatically monitoring the printed

sheet provided by the printing press and for providing
adjustments to printing press registration and ink flow

controls in accordance therewith.

3. Apparatus according to claim 1 and wherein said at
least one digital representation of at least one page
comprises a plurality of digital representations of a

corresponding plurality of pages.

4 . Apparatus according to claim 3 and wherein said at

least one digital representation of at least one page
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comprises a plurality of digital representations of a

corresponding plurality of pages.

5. Apparatus according to claim 1 and wherein said at
least one digital representation of at least one page

comprises at least one digital representation of a signature

marking.

6 . Apparatus according to claim 3 and wherein said at
least one digital representation of at least one page

comprises at least one digital representation of a signature

marking.

7. Apparatus according to claim 5 and wherein said at
least one digital representation of a signature marking

comprises a digital representation of a control strip.
8 . Apparatus according to claim 6 and wherein said at
least one digital representation of a signature marking

comprises a digital representation of a control strip.

9. Apparatus according to claim 1 and wherein said means

for providing comprises editing means for receiving at least

one of text and graphics and providing an edited page layout.

10. Apparatus according to claim 3 and wherein said means
for providing comprises editing means for receiving at least

one of text and graphics and providing an edited page layout.

11. Apparatus according to claim 9 and wherein said editing

means comprises at least one of the following group:

a Sscalnner;

a workstation receiving an input from a scanner and
operator inputs and being operative to provide a digitally

storable page layout.
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12. Apparatus according to c¢laim 10 and wherein s=aid

editing means comprises at least one of the following group:

a scanner:

a workstation receiving an input from a scanner and

operator 1inputs and being operative to provide a digitally

storable page layout.

13. Apparatus according to claim 1 and wherein said press
set-up means comprises data base means for taking into
account characteristics of at least one of inks and

substrates to be used by said press.

14. Apparatus according to claim 13 and wherein said press

set-up means also comprises means for taking into account

characteristics of the press.

15. Apparatus according to claim 1 and wherein said press

control means comprises:

means for extracting information from the at least one

digital representation of at least one page;

means for comparing a press output to said extracted

information; and

means for adjusting the press in accordance with an

output 1indication provided by said means for comparing.

16. Apparatus according to claim 3 and wherein said press

control means comprises:

means for extracting information from the at least one

digital representation of at least one page;
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means for comparing a press output to said extracted

information; and

means for adjusting the press in accordance with an

output indication provided by said means for comparing.

17. Apparatus according to claim 1 and also comprising:

automatic screen  characteristic selection means
operative to locally select at least screen angles for each
of at least one region in the plate layout based on the

color content of said at least one region.

18. Apparatus according to claim 3 and also comprising:

automatic screen  characteristic selection means
operative to locally select at least screen angles for each
of at least one region in the plate layout based on the

color content of said at least one region.

19. Apparatus according to claim 1 wherein said imposition
means comprises means for providing a digital representation
of saild plate image and said apparatus also comprises plate
quality  control means for comparing salid digital
representation of said plate image to information extracted

from sald printed sheet provided by said printing press.

20. Apparatus according to claim 3 wherein said imposition
means comprises means for providing a digital representation
Oof said plate image and said apparatus also comprises plate
quality control means for comparing said digital
representation of said plate image to information extracted

from saild printed sheet provided by said printing press.

21. Apparatus according to c¢laim 1 and wherein said

imposition means comprises:

_38-
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means for receiving said at least one digital

representation of said at least one page;

means for receiving information pertaining to said
desired plate layout; and

means for providing a digital representation of said
plate 1image corresponding to the at least one digital
representation of the at least one page arranged in

accordance with the desired plate layout.

22 . Apparatus according to c¢laim 3 and wherein said

1mposition means comprises:

means for receiving said at least one digital

representation of said at least one page;

means for receiving information pertaining to said
desired plate layout; and

means for providing a digital representation of said

plate 1image corresponding to the at least one digital

representation of the at 1least one page arranged in

accordance with the desired plate layout.

23. Apparatus according to claim 21 and wherein said

information comprises at least one of the following:
information regarding folding characteristics:
information regarding cutting characteristics: and
information regarding binding characteristics.

24 . Apparatus according to claim 22 and wherein said

information comprises at least one of the following:

aaand
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information regarding folding characteristics;
information regarding cutting characteristics: and
information regarding binding characteristics.

25. Apparatus according to c¢laim 21 wherein said at least

—

one digital representation of at least one page comprises a

plurality of digital representations of a corresponding

plurality of pages and wherein said imposition means also

comprises means for modifying the format of at least one of

sald plurality of digital representations of pages.

26. Apparatus according to claim 22 wherein said at least
one digital representation of at least one page comprises a
plurality of digital representations of a corresponding
plurality of pages and wherein said imposition means also
comprises means for modifying the format of at least one of

sald plurality of digital representations of pages.

2°7. Apparatus according to claim 21 wherein said means for
receiving information comprises means for providing a proof

of at least one of the following group:

sald plate image; and

sald plate layout.

28. Apparatus according to claim 22 wherein said means for

receiving information comprises means for providing a proof

o
—

of at least one of the following group:

sald plate image; and

sald plate layout.

29. Apparatus according to claim 27 and wherein said proof
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comprises an analog representation of the content of said at
least one page derived from the digital representation of

the content of said at least one page.

30. Apparatus according to claim 28 and wherein said proof
comprises an analog representation of the content of said at
least one page derived from the digital representation of

the content of said at least one page.

31. Apparatus according to claim 21 and wherein said plate
1mage comprises a digital representation of at least one

signature marking.

32. Apparatus according to claim 22 and wherein said plate
1mage comprises a digital representation of at least one

signature marking.

33. Apparatus according to c¢laim 1, comprising color

separation generating apparatus comprising:

means for generating a color separation, said color
separation defining a plurality of regions in said plate
image characterized 1in  that at least one screen
characteristic within a first individual one of said
plurality of regions differs form said at least one screen
characteristic within a second individual one of said

plurality of regions.

34. Apparatus according to claim 1, comprising automatic

screen characteristic selection apparatus comprising:

means for i1nspecting at least a portion of a

representation of said color image; and

means for receiving an output indication from said
means for inspecting and using said output indication

to select at least one screen characteristic for at least a

41-
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portion of at least one separation of the color image.

35. Apparatus according to claim 34 and wherein said means
for 1inspecting 1s operative to inspect a portion of said
color 1mage and said means for receiving 1s operative to
select at least one screen characteristic for the
corresponding portion of at least one separation of the

color 1image.

36. Apparatus according to claim 34 and wherein said means
for receiving comprises means for selecting, for at least

one separation of the color i1image, at least one screen

characteristic for each of a plurality of regions of the
color image such  that said at least one screen
characteristic within a first 1ndividual one of said
plurality of regions differs from said at least one screen
characteristic within a second individual one of s=aid

plurality of regions.

37. Apparatus according to claim 34 and wherein said at
least one screen characteristic comprises at least one of

the following group:

a screen angle; and

a screen dot shape.

38. Apparatus according to claim 34 and wherein said means
for 1nspecting comprises means for inspecting the color
content of at least a portion of said representation of said
color i1mage and said means for receiving comprises means for
selecting at least one screen characteristic for at least
one separation of the color image according to the color

gu—

content of saild portion of said representation of said color

image.

39. Apparatus according to claim 1 comprising signature

_4)-
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characteristic unification apparatus comprising:

means for 1nspecting at least a portion of a
representation of said plate image containing a signature;

and

means for modifying at least one image characteristic
within at least one region of the representation of the
signature, thereby to unify said at least one image

characteristic over at least a portion of said signature.

40. Apparatus according to claim 1 comprising signature
characteristic unification apparatus operative on a
signature on said plate i1mage comprising a representation of
a plurality of said pages, the signature characteristic

unification apparatus comprising:

means for modifying at least one representation
characteristic within at least one region of at least one
first page from among said plurality of pages, thereby to
unify said at least one image characteristic relative to at
least one region of at least one second page from among said

plurality of pages.

41. Apparatus according to claim 40 and wherein said at
least one representation characteristic comprises at least

one spatial characteristic.
42. Apparatus according to claim 40 and wherein said at

least one spatial characteristic comprises a resolution of

a color 1mage.

_43-
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