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“invention relates generally to the. art of : colour printing, and in
“particular, to a process of 5 aut omati c col our separation whereby an

ext ended print density range may be achi eved. - Background of

the I nvention Current nethods of colour separatlon for col our
printing involve the use of fGQOLOURI B PROCESS & RRUCLHri gi nal
colour print or t&ﬂ%ﬂgﬂﬁaﬂqbn The standard four colours used are
cyan, magenta, yellow and bl ack GMYJ ods of £

printing have been in op&yis iigyentio %ﬁ%ﬁﬁ?ﬁrﬂ?@%ﬁ?&ﬂﬁaf °

twentieth Centuryc@m@drﬂptintzng,l&ﬂdﬂﬁﬂfyhiiitﬁlﬁwpdﬂotaoprooepapof of an

catiration 3 ShsemaAlid colony shkatarion YhSreRT H rkaRARd Briny .y
Unfortunately, sadensisy cange may de achiemvededs, _ greens and bl ues

“cannot be reproduggdieatdh PGP e/ i¥ention

Current methods of colour separation for colour
printing involve the use of four colours to reproduce an

10 original colour print or transparency. The standard four
colours used are cyan, magenta, yellow and black (CMYK).

Such methods of printing have been in operation
since the early part of the twentieth century and have
permitted the reproduction on paper of an original colour

15 image, although with limited colour range and saturation
for matching colours in the reproduction to the original.

Unfortunately, saturated colours such as deep reds,
greens and blues cannot be reproduoed satisfactorily due
to the limited print range of four colour process.

20 In recent years, there has been a strong demand for
up to seven colour separations, in order to reproduce as
closely as possible the colours in the original. This is
a time-consuming task in which originals are scanned in
the traditional CMYK method on a colour separation

25 scanner.

. Electronic colour data generated is then sent to a
colour retouching system and colour masked to "create"
additional special colours, ie. red, green and blue, to
produce seven colour separations.

30 This process relies heavily upon the skill of the
operator and the power of the colour retouching system to
interpret the amount of colour required in each particular
area of the new colour separations, to match closely to
the colours in the original. It is not uncommon to make

35 several attempts at matohing the colours in the original



to the limted print range of four col our process. Tﬁﬁfﬂgﬁf;gASBFﬁN cent
years, there has been a strong demand for

separ MQ¥W723L n order to reproduce as . closely as nms&udslmmzhe
colours in the original. This is a tinme--consumng task in which
originals are scanned in the2raditional CMK nmethod on a col our
separation 25 scanner. El ectronic colour data generated is

then sent to aduriaxa?ttﬁgl PB{xrBSt glfctt'h{l iv\é%tc ?sa'pgﬁlc.%ldfur vo vgeesgl hg ‘o

"create" I ona eci al
produce seven %Qﬁ%ﬂ§1§€pﬁﬁatpénéab°96 and materiialspr ocess relies heavily

upon the skil|swimadPP of the 2RGeAtebnand the power of the col our
ret ouchi ng systen1to t he amount of colour required in each

particul ar ?ﬁdfﬁg F@mgchﬁﬁF 88p8Fivi She presentcHimventdopto
the colois i rp:tdna@esgarméthbﬂ of prbdusingredloarTeepardtionse \Fitla '

attenpts at mal GO d NS GOLEY" ShbPelfl® Rriﬂaaglsource is scanned one or
more times to produce a plurality of data channels each of
which provides a representation of one colour separation
of the image source, the data prOVided by each channel
10 being restricted to represent a printable tone density
range, and the channels being separated into two groups, a
first prOViding separation data representing a base image (
and comprising a compressed representation of the density -
range of the image source, and the second providing
15h separation data representing a saturation image and
substantially comprising a representation of the density
range data lost from the first data set as a result of
tone compression to a printable denSity range.
According to a second aspect the present invention
20 provides a method of producing colour separations for a
| printing process comprising the steps of:
(a) scanning an image source with a scanner having a
conventional set of scanning parameters to produce data
representing a first set of colour separations of the
25 image, each having a printable density range, the
| separations being capable of reproducing the image with a
tone denSity range within a printahle density range;
(b) reprogramming the scanner to alter the scanning
parameters to identify saturated colours in the image
30 source;.
(e) Scanning the image source to produce a second set of
data representing a second set of colour separations of
the image also having a printable density range and
carrying saturation colour information not recorded in the
35 first set of data; and B | | |
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2 during the course of this process, which involves intesive use of

l'abour andwupdsamesl s SUMVARY OF THE | NVENTI ON Pé%ﬁﬁhg@&ﬂzto a
fikst aspect, the invention provides a hod of col our separation rra
print 5 process wherein an i mage sour I's scanned one or nore tines to
produce a plurality of data ™ channel s each of whi ch provides a

representation of Q@ COlgHEpaYaRY & Iddt Yt té@léﬁ@%ﬁ&f&fﬁon? £ om! £he dfi st

provi ded by each chanpel beipg restricted to represent a prin e tone
density range, ~ 3R%RFY * A% dakdg separated into two groups, a

first providing separati mc&aﬂgewoes‘aerﬁhm aspect ﬁ@éeptéﬁéﬂtaﬂﬁventmn

t f the d | t f
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saturation i nége amsgurce mommstmrxteazié y fhihpmmisaviorn megnesantanhged td
the density range dahqmliled SN inkyd 'dodrddifodfied®on the mounting means,

optical separation means arranged to separate light
components reflected from or transmitted through the image
source into a plurality of colour components, detection

10 means arranged to detect each of the plurality of colour
components and to convert each component into an
electrical colour signal, and signal proéessing means
arranged to convert each colour signal into a compressed
colour signal representing a colour separation having a

15 printable tonal range wherein the processing means is
arranged to produce two types of colour signals a first of
which represents a print density range of 0-100% and is |
compressed by a first compression function from source
image tonal densities in a range of 0.0 to 3.0D and the

20 second of which represents a print density range of 0-100%
and is produced by applying a second function to source
image tonal densities in an upper portion of the 0.0 to
3.0D range, the second function, which produces the second
type of colour signal, being complementary to that of the

25 first compression function to reproduce tonal detail lost
by the first compression function.

In the preferred embodiment the image source is
scanned two or more times but other embodiments are
possible in which the first and second data sets are

30 produced simultaneously using one scan of the image

source.
The colour separations prepared from the first set
of data will be conventional cyan, magenta, yellow and
black (CMYK) separations.
35 - The separations prepared from the second set of data
will typically be red, green and blue (RGB) although this



a result of conpression to a printable density range. According to a“
second aspect, the present invention provides a method of colour separation
for WO9S223print process conprising the steps of: 15pctiRUesi0is2NNi Ng an |
i mge source with a scanner having a cgnventional set of scanning _
paranmeters to produce data representiné-a first set of colour separations

of the inmage, each having a printable density range, the
separati ons bei ng capabl e of reproducing the image with a

tone density {aadQ We! Wébe%dﬂﬂﬁ‘%xﬁ IS4 Yuf 2098 co ourstép%agﬁ{.i 1}.§/1

reprogranm ng, the ,scanner to alt the scannj ng paraneters _ .

saturated col 5fifsim@ge source and,dn fgRe wiFeumstances gre orsmanai Af t he

i mage source thepredycgreeieand] Hele Wepltat {6HS %@%_tﬁégrép_§868&db§eh 0‘;

OO Our oepar ag2Ranik Wiiectith e R, Y 14 R0 E¥AR' sdpadléfons”
5 respectively. '

Preferably, a density fﬁhction'jmxd) of each data
channel of the second set is givenby F"(@d)=f'd)- f"(d)
where f'(d) is the desired final density function and

S"(d) is the density function of the corresponding
10 'separation'or combination of separation from'the first
set. ' {
Preferably, red or magenta separation data of the
second set is processed by'measuring gfeen and blue
absorbtion using the cyan channel of the scanner, the
15 'green or yellow separation data of the second set is
processed by measuring red and blue absorbtion using the
magenta channel of the scanner, and the blue or cyan
separation data of the second set is processed by
_ measuring red and green absorbtion using the yellow
20 channel of the scanner. '
' Brief Description of the Drawings
- An embodiment of the invention will now be
described, by way of example, with reference to the
-aécompanying drawings in whichs: '

25 = Figure 1 graphically illustrates a'density transfer
function applicable to the preparation of
separations having'a 0.0 to 2.0D tonal density range
from a reflective source image having a 0.0 to 2.0D

| | tonal range. | | |

30 Figure 2 graphically illustrates a compression function
used in the'preparation of four colour CMYK process
separations having a 0.0 to 2.0D tonal density range
from a transparency having a 0.0 to 3.0D tonal

~ density range. '
35 Figure 3 graphically illustrates:
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saturation colour information not recorded in the first set of data; and

VO 95/ 2723k0 9527231 first set
3 (d) -preparing a set of col our separ ati ons fromtgpé-?gw‘?om”

and second sets of dat a. .. Accordinggto a third aspect the present
i nvention provi des a"‘col our separalion scanher conprising an image
5 source nounting neans, illumnation neans arranged to

illum nate an inmage sourge_ NPULL g% @r%ﬂgﬁggu@thQ1gﬁaﬂ ving P&@k?pal

separation means arranged to sep
fromor transmtted throl@pinke T—‘P@gb denSltY g@nggeoifnﬂeoatpl Qr-é)ﬂ tty of

col our components, detectton hdCcompEéssish! #aAELibA Lapleyearsh of the
plurality of col our '

nen s and to convert eaCh Conponent into
an el ectrical cd?%ﬁﬁlgqgﬂé} LQWE SPYAuF FRBAZaiAG pEaRess; and
arranged to c®nvert eachiTDl ourAstgamsfépt GunctLonr Eozcdeutral deh@li®y’
signal representing a CQ%&&Eoégﬁﬁiéﬁi€8%hEthg golour removal in the
saturated colour areas.

Figure 4 schematically illustrates a dichroic assembly of
a four colour separation scanner.

10 Figure 5 diagramatically illustrates the relationship
between various colours of the spectrum.

Figure 6_diagrammatiCally illustrates the filtration and
compression process when scanning cyan, magenta,
‘yellow and neutral density separations in a

15 : conventional CMYK scanner;

Figure 7 diagrammatically illustrates the filtration and
compensatidn process when scanning red, blue and
green saturation separations in a process according
to the present invention.

20 Figure 8 is a téble showing colour correction values
appliéable when producing red, gréen and blue
saturation colour separations on a Crosfield 6 x 6
series Magnascan scanner. '

Figure 9 is a table showing colour correction values

25 applicable when producing magenta, yellow and cyan
saturation colour separtaions on Crosfield 6 x 6
series Magnascan scanner.

Detaxled Description of a Preferred Embodiment
In one form of the invention, the process of the

30 invention makes use of a second scan of the source
material after the first scan is made in the traditional
four colour process, the scanner channels being
reprogrammed to detect saturation colour information,
however, it is also possible to perform the second scan

35 concurrently with the first if the scanner were
specifically redesigned.



15 printable tonal range wherein the processing neans is arranged *

to produce two types of colour signals a first of whi ch represents

a pri nYvo, c?e'ﬁg?3t1y range of ‘0-100% and is conpr esseRCEAUAS/H0192 )
conpression function from source i mage tonal densities in a range

of 0.0 to 3.0D and the 20 second @ which represents a print density
range of 0-100% and i s produced by applying a second function to
source | mage tonal densities in an upper portion of the 0.0 to

3.0D range, the seciXpiaaily orembbdiheptsdaéethehdnventite process yidlof |
col our signal ,phsidie Céﬁ@éfé‘f”i’é‘&?’ §9eéﬂa£n8f bﬁ.ﬂ% co&%]ur sedalatGYHY £SSi on |

function to re roduce t'onal detal st ~conpressi‘on
functi on. rom coloury t¥apsSpREPRFies BﬁbSGﬁ%ﬁﬁﬁlﬁﬁeOFﬁﬁ@@aééur@@|%;

scanned two omonrenﬁidﬁaﬂt&ﬁldﬁbESepadeldﬁﬁtEcahﬁer, to coRpISmint ithe
whi ch: trmgflrst Al d. second dat sets g g iid si mul t.anequsly
gt cofour Eygfep Eradibionally wsed dnoghe

usi ng on€ scart of :
separat i ons pmanqmatfantstinddstsy seHowever, f©h goime Wnbhaheeeoawem&uqnm

ggggr atmlagﬁgt gr %géﬁﬁoi?nl? hteo s%con é %Wg%gﬁgﬂa honsalgF 5:ﬁooéral |y be
red, green anaqﬂlgy(sgggraganﬁmﬁepemdlng upon the predomlnant colours
in the 1mage source.

10 Four Colour Process only allows the reproduction of
a limited dens;ty range between 0.0 an 2.0D. In printing
terms this equates to between 0% and 100% maximum ink on
paper utilising conventional halftone screening
technology.

15 Reflective scource material Suoh as photographic
prints typically have an average dynamlc range of 2.0D and
can therefore be reproduced readlly in four colour process
without loss of tonal detail using a unlty transfer
function as illustrated in Figure 1.

20 . Colour transparencies however,.typiCally have an

| average dynamic range of 3.0D. Therefore the dynamic
range of a transparency is greater than the print range of
2.0D. Compensation must be made for this difference by
way of tone compress10n to reproduce the ‘original

25 'transparency within the limitations of the print range.

The necessary tonal compression function to achieve this
is illustrated in Flgure 2. 'The:printed result in

effectlng this tone compressron will show loss of detail
and saturation in the shadow and saturated colour regions

30 ‘of the original. '

The saturated hues of red green and blue fall into
this area and are most notlceable to the observer of the
reproductlon to the original. '

The brighter hues of cyan, magenta and yellow do not

35 typically create the same problem'to'reproduCe as their
transmission densities fall within the printable tone
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4 wasix2 e dependeht_ upon the saturated col ours prei’%‘ﬁAleloowz
the image source and in some circunstances one or nore of the red,

green and bl ue separations may be replaced_by a sui tabl e sel ection
of magenta, yellow and cyan separations respectively.
Preferably, a densigangensti guof to(d)op, eofihtHat ather han@QaMhé ltes F red,

desired final deneiF5eenrepdihighoban aéhieye. densfEieh, axhates i 2-0p:

of the:correspondi rigendé theepaedt tonppintoatidiaionalotretcpyraeand diuehdnk

e “ShcoP apvuss, ohechESERbYioheRh REETHR, SRS AR 1n
5 the final printed reproduction. _

In theory, using the traditional four colour
process, you would need to print up to 150% ink in each
colour separation to reproduce a dynamic range of 3.0D.

In practise this cannot be achieved due to current

10 halftone screen technology and printing inks which only
allow an average print range of 2.0D or up to 100% ink
printing in each colour separation. |

The addition of special red, green and blue colour
separations will solve this problem by recording these

15 colours in the density range between 1.0 and 3.0D where
normal CMYK tone compression has been applied.

This is achieved in the following method:

Step 1. Scan the original in the traditional four colour
method effecting 50% polychromatic colour removal.
20 Step 2. A second scan must be made from the same source
original to record the density range between 1.0 and 3.0D.
'In practice, the function applied to the data produced by
the second scan is f"(d)=f'(d)-f"(d) where f'(d) is the
desired tonal range of the final print image and f"(d)is
25 the compression function of the first scan. (NB: From
this point on only the cyan, magenta and yellow channels
on the scanner are required - the black channel is not
used) .
_ In the following description, the additional cyan,
30 magenta and yellow separations will print red, green and
blue ink respectively in the final reproduction.

The second scan is achieved by effecting the first
printing tones of cyan, magenté and yellow to 0% at a
preferred tonal density of 1.0D while sgtting the last

35 printing tones of 100% cyan, magenta and yellow at a
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separ alj data of the second set is pr oCessEd—by—easuri-ng red and
bl ue %égg%tz?bn usi ng the magent a channel - of the mmmolamd t he
bl ue or cyan separation data of the second set is processed by

measuring red and green absorbtlon usi n@t he yeIIOM/ 20 channel of the

scanner. cri af_the

enbodi nent of Pﬁgfle%\fgg ”fﬁj‘(ﬁ}bé’f%% degh?l%ﬂntbﬁa%? Bf 2.0D

exanple, with heBenomcbeen mhyed up the coomabyscaler toi ngsord mhecﬁnquS

Figure 1 oraphasabli el welkias A . 65205 e . function
0

applicable to preparation . separations having a 0.0 to
2. OD tonal dengﬁﬂﬁrrgﬁéeur Removal  froma reflective source i mage having

a 0.0to g OO Under chBﬁk &éﬂﬁ%al %moféﬂ%cﬁh@l Qi@fpﬁlt?)a'fr’om the
il lustrates a conpression. funct I n preparaiigg of

four col our CVIRPPRFBELEE in afeas wner?eﬂﬁ?%tﬁ%%a%%%eahiﬁ(ﬁﬂ!ﬁ@t
tonal density dengtty component. f Fex a:lie" PR etion heseddnd) fhéhnoa

tonal 80% ufl80E' E816809%emoval WIS St RN Sine ' 6¥ ateis:P
| 1.0D. This will remove the unwanted neutral component
10 from the original leaving approximately 20% colour in the
neutral areas of each separaticn to increase saturation
and definition.
Colour Correction
There are 18 colour areas which must be corrected to
15 achieve the desired effect in the'finai-printed-reault.

Using the colour correction function remove all
unwanted colours from the reproduction by aligning the
tonal densities in each colour area and adjusting the
cyan, magenta ‘and yellow ink percentages as shown in

20 Figure 8
' ' After making the colour adjustments the scanner will
be calibrated to record the ink percentage required to
reproduce the red, green and blue saturation components in
the source original using the cyan, magenta and yellow |
.25 channels respectively. _'

As a standard it is preferred to print the speciai
cyan(red) magenta(green) and yellow(blue) separations in
the following Pantone colours:

CYAN = = WARM RED
30 MAGENTA = GREEN PMS 354
YELLOW = BLUE PMS 293 |

An alternative colour correction arrangement is
shown in Figure 9 for a case where the second set of
separtions is prepared for prlntlng Magenta, Yellow and

35 Cyan instead of Red, Green and Blue respectively. This is
desirable when the originai has a predominance of one or

This Sheet Has Been Rerlac
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5 wooespa723;! - a unity transfer function having an ou

“(pyint) tonal sgenm ty range of 0.0 to 3.0D.; *&J;A'Fﬁmm”
conpr essi.on function enpl oyed in a tradltlonal four col our
separation process; and 5 1 9- A t radsfer function for
neutral density ' reglons Mﬁth 80% under col our renoval in the

saturated col our areas. ustrates a

di chroi c assenbly it 18 not necess fB%rsE Fga%ugﬁpaiét%bﬁe§cgﬁ§8P?s' fgd
Figure 5 di agr_arratﬁmalé:;amplejsmnby Cyamemightit benshbptituted for Bluleetwhean
various colours. Of 15%1 P”Ras a predEquHéﬁthQigHJEamE' &

illustrates the f| trat I On" proces mhen

scanni ng cyan, nmad¥R%, Balance - yellow and neutral density
separations i;1 a 15 all grPDEIEACE s PéoFEANERA; the yelloW dHEe 7
di agrammatically |IIustrates the filtration_ and

magenta separations are adjusted to be identical in dot
percentage to the cyan separation.
Unsharp Masking (USM) |
The unsharp masking function should be suppressed.

10 The result of effectihg this inventive process will
dramatically increase colour saturation and contrast in
the final printed product.

The scanner can be programmed to carry out these
steps using colour correction tables as reference. The

15 programming of the tables can be modified as required.

To assist in understanding the working of the
invention, the operation of dichroic filters in a dichroic
assembly of a standard four colour separator will be |
described with reference to Figure 4 of the drawings.

20 In a conventional colour separation scanner, the
image source is illuminated from above or behind depending
upon whether a reflection source or transparency is being
scanned. A scanning'head is then systematically moved
over the image source to measure in turn the light 11

25 emitting from each point on the surface of the image
source.

The beam of the light 11 emitted from the image
source is then reflected through a series of mirrors until
it reaches the dichroic assembly of Figure 4. Entry into

30 the dichroic assembly is via a mirrored prism 12 which
directs the beam 11 through balancing filters 13 and onto
'a series of coated dichroic mirrors 14,15, which
selectively reflect one colour and pass the others. 1In
this manner, a red light component 17 is reflected by a

35 first dichroic mirror 14, a blue 1ight'component 18 is
reflected by a second dichroic mirror 15 and a green light



conpensati on process when scanning red, blue and - green

saturation separations in a process accordlng to the present
i nventY®852723b0  Figure 8 is a table showi.ng col our corPET/AUSSH0ISE UeS
appl i cabl e when produci ng red, green and bl ue saturation
col our separations on a Crosflel d6 A0 . series Magnascan
scanner. "~ Figure 9 is a table showing colour correction val ues 25

appl i cabl e wherreflRfikehPyeacsrcongediohrand mizror 15 and a greeat dighiton
col our separtaléa},g,e rﬁf Oﬁ | 4 Ordf Xebted by Eékjobﬁgt%ﬁgisﬁirror '

scanner scription of a PreFerred
In one form of X&re ﬂ%ﬁe "f‘é S ceEeens 1ight copponentsedi 38 Hakaze

use of a seconctmarfnrtem smmmgh red greearaald Bﬂ.her separatish scan i s
col o [ oces anne

d t t
veing | ¥\ B RL, 32, 3 RoR8, SH e LS BRes PR R pTaBFe, fou che
however, it |sCman)qhanneieitx)qhef!sldohechannem 28aand 8he Magenuarently
with the first cnfanned SENner were ' speC|f|caIIy rede5|gned

The photomultipliers measure the intens;ty of light

strlklng them and convert this into an electrical slgnal
10  which is then dlgltized and processed by a programme
running on a microprocessor. '

The Cyan photomultlpller 24 measures the 1ntensity
of red light emltted from the source image and the inverse
of this slgnal is therefore a measure of the red light

15 absorbed by Cyan (Blue and Green) plgment in the source.
Slmilarly, the Yellow multiplier 25 measures the intensity
of Blue light reflected or Yellow (Red and Green) light
absorbed and the Magenta photomultiplzer 16 measures the
intensity of Green light reflected or Magenta (Red and

| 20 ':Blue) ‘light absorbed. The relatlonshlp between
reflected/absorbed colours in the spectrum is illustrated
in Figure 5.

Figure 6 diagramatically illustrates the light and
signal'proCessing performed.in a conventional separation

25 scanner. In this_diagram, polychromatic light is
reflected from or transmitted through the source and
processed by the dichroic assembly to obtain red blue and
green llght components.

The red blue and green components are then measured

30 by cyan magenta and yellow channel photomultipliers to
produce cyan, magenta, yellow and black signals. It
should be noted that these slgnals actually represent the
data required to produce cyan, magenta, yellow and black
negatxves and therefore s;gnal inversion does not ‘actually

35 - take place at this point. A compresslon funct;on f"'d) is
then applied'to each channel to reduce the_dynamic range

{
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10

15

20

25

30 -

35

density added to the black separation. The proportzon of
density moved to the black separation is controllable by
the operator of the scanner and is called under colour
removal. |

Turning to Figure 7, a similar diagram to that of
Figure 6 is provided to show the processing steps required
in a conventional scanner to produce three saturation
separations for printing red, green and blue ink.

As with Figure 6, the dichroic assembly separates

‘red, green and blue light components emitted from the

source and these are measured by the cyan, magenta and
yellow channel photomultipliers. The output signals from
the photomultipliers are then processed to determine the
red, green and blue saturation componénts as follows:

Red component - coupled detection of the blue and
green (cyan) absorption through the cyan channel;

Blue component - coupled detection of the red and
green (yellow) absorption through the yellow channel;

Green component - coupled detection of the red and
blue (magenta) absorption through the magenta channel;

These signals are then compensated to counteract the
compression function applied to the first (CMYK) scan. By
measuring absorption of the complementary colour rather
than transmission of the colour of interest, an inversion

~is automatically included in this processing, as indicated
- by the -f'(d) component, to cancel the inversion which

takes place in the production of the separation negative.



function as illustrated in Figure 1. 20 Col our transparencies
typically have an average dynam c range of 3.0D. Therefore

however ,

t he d}ﬁ@ﬂﬁd7ﬁn

of

limtations of the print range.

range of a transparency is greater thpoTflvespoiest range

, 2. OD. Conpensation nust be nade for this di fference by way
- of tone conpression to reproduce the Pgaglnal transparency within the

he necessary tonal conpression -

function to achleveimbsald in xlknsﬁtasingiadprefErgadeeﬁboahmentlBfedhe

and saturation TR t oll\l/é];ndifége}?ﬂ?@l #ggfwr ét‘.‘%%gw §83§1§f et ail _

result i

original.

n

technlcalnﬁ;%ﬁunﬁqnxxp¢n@g pxoduqegspeniaﬁdrsﬂuegraen ando

this area and ¥ldFd1diuH ééﬁﬂ&étiéhérﬁhobéﬂréﬁbs?ielﬁeuagnascan 6X6

reproductlon to the original

e brighter hués of cyan,

magenta aRfd yeHQ£ﬁQ§)§Rﬂnn€!3 typically create the same problemto

repr oduce as t

t one

transm ssion densities fall within the printable

WO 9 g PCT/AU95/00192

10

20

25

30

35

CAL 130 Recall full block *0"
Table 2 |
Density Range 2.0D

'CAL 28 1.0 Yellow

1.0 Magenta _
N 1.0 Cyan _ | | o (
Manual enter white cyan 0%
CAL 29 = 3.0 Yellow |
.~ 3.0 Magenta
3.0 Cyan
Manual enter black cyan 100%
Iable 3
Grey Balance
CAL 13 cyan = magenta = yellow
STEPS: - o N
' 2/5%, 3/10%, 4/15%, 5/20%, 6/25%, 7/30%, 8/40%
9/50%, 10/60%, 11/70%, 12/80%, 13/85%, 14/90%,
15/95%
Table 4
Colour Correction
CAL 12

STEPS:

1/-2.00, 2/-2.00, 3/-2.00, 4/0.00, 5/+1.20, 6/0.00,
7/-2.00, 8/0.00, 9/+1.20, 10/0.00, 11/-2.00, 12/-1.00,
13/+1.20, 14/-1.00, 15/-2.00, 16/-1 00, 17/-2.00,
18/0.00,

Steps 19 through 24 set to 0 0.



7 range of 0.0 to 2.0OD. On the other hand, the hues of red,

green and wbss2emp achi eve densities greater than 2.0D, . PCT/ARBE6R 03 NE
‘negd to print additional red, green and bl ue ink to capture tﬁe
'saturation densities of these colours in9185 the final printed '
r epr oducti on. In theory, using the traditional four colour
process, you “D”'d8§§§§—§9 print up to 150% ink in each col our
separation to repr dynam c range of 3. COD. In practise
this cannot be achVaden @odous Bemowal 10 hal ftone screen technol ogy
and printing inks git.chignly all ow an average print range of 2.0D
or up to 100%i nk .printing in each col our separation
The addition of sp@EFQFPPégF grQen and bl ue col our separations wl|
sol ve this pr8bl ensbypeeeco0dR0g t hese 15 colours in the density range
bet ween 1.0 and 3.££br§$§e normal CMYK tone cadnpression has been
appl i ed. is is achieved in the foll ow ng nethod:
Step 1. Scan the oinghazp Maskihngt (HSM)i onal four col our met hod
effecting 50@6po|ygﬁéfgaiig col our renoval. 20 Step 2. A second scan
must be made fromthe Sane source original to record the density
‘range between 1.0 $mePthCcp. 0
10 Table 7

Black Printer

CaL 11

Offset - + 2.0

Slope - 0.0 .

15 ALL OTHER DATA REMAINS UNCHANGED IN THE VERSION 9.0
SOFTWARE

It will be apparent that changes in, and
modifications to the invention may be made without
departing from the spirit and scope thereof.
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TEI‘LJ%S EET HAS BEEN || 3

In practice, the—fUﬁETTﬁh applied to the data pr L ACE tfle

second scan is f"/! u““m where f'(d) is , Lref tonal
range WP %R n I L \ f"(d)is. 25 the conp'rmsszmsi unction ,
of the first scan.- Bt Ffont .~ this point on only the cyan, nmgenta
and yel | ow channel s on the scheper are required - the black channe

I S not used). _ In the foll owi ng description, the
addi ti onal cyan, 30 magenta and yel | ow separations will print red,

green and CLAIMBEue ink respectively in the final reproduction.

The second scan 'SH§QHéF¥8& gg&a&& iR Egﬁdgfqgﬁparaﬁf%nénﬁég'Qg-tones

of cyan, magenta a erre onal ‘density of
| .OD while sePHwaltlaepragess !herepn R n@m@@@cemmmmedrmt@x and

yellow at a more tlmes to groduce a plurality of data channels T?ch of i

preferregd ton dﬁ X 8 D. The print, range df 2. has now been noved . |
up the toral Cof provi £8 ReIBPIeERBtALION Qiane @MWP@FQFW |
3. 0D. | of the image source, the data prov;ded,byleach channel :

being restricted to represent a.printablé;tone'density
range, and the channels being separated into two groups, a
first providing separation data representing a base image
10 and comprising a compressed representation-of the density
range of the image source, and the sécond-providing
separation data representing a saturation image and
substantially comprising a repreSentatioh of the density
range data lost from the first data set as a result of
15 compression to a printable density range. - _
2. The method of claim 1 wherein the image source is
scanned once and the plurality of data channels are
simultaneously produced. '

3. The method of claim 1 wherein the image source is
20 ‘'scanned two or more times.

4.  The method of claim 1 wherein the first data set

represents cyan, magenta, yellow and black colour

separations.

5. The method of claim 1 wherein the second data set
25 represents red, green and blue colour separations.

6. The method of claim 1 wherein the second data set

represents one or more colour separations selected from
red, green, blue, cyan, magénta and yellow colour
fseparations.

30 7. The method of claim 1 wherein a density function
f™(d) of each data channel of the second set is giVen by
Jf"d)=f'(d)- f"(d) where f'(d)is the desired final density
function and f"(d) is the density function of the

corresponding separation or combination of separations'
35 from the first set. '



Under Col our Renoval Under col our renoval renoves total density from

t he separ o ssnim arﬂmwﬂml MJ rce 5 inmage has a ngugy
cogponent. For the s ) scan apply 80% under

removal” with a starting point "of 0% at 1 his will renove t
neut r al conmponent from the ori ginal vi ng approxi mat el y

‘in the neutral areas of @Héhmethod éepaiaimon {RerBshcsat éétﬁhgbhﬁ
definition. Col our . Cor.r.ec here are 18 colouréa' as which

nust be corrected ??P%Eﬁ?é?@ PﬂéadeglFéﬁ éFFBBF PRt A8 prRgess brint ed
result. - Usimgasheingl greenonndcblae bbserpeiohc iBifgaithelvyan ehannel

colours fromthe rgepr ciron b aligning.t t onal t| N

col our area and a ?ﬂ% é#ﬁ %anthﬁaag g 8ﬁgY§gﬁpgwseﬁfr%Q on date °%a%%e
percent ages a% shdmmc¢mdF$guras8progessdAbyemeaanruggtredcamdublmq ust nent s
the scanner will §é’£g¢£’£@ﬁe@si§?rEﬁﬂrﬂa?@ﬁth”@hﬂﬁh&i”h&g%he scan&x%‘i-u' afd

to reproduce the red een and ue satufation conpanent SOUI’CG

ori gi nal using the (hlue g5 cﬂﬂ@eﬁ?ﬁ‘ﬁﬂ319ﬁlﬁéﬁﬁcﬁgnﬁéps5FE§E@bFF$eP§
As a standard it i dﬁ@é@édeﬁytﬁe&éuﬁlngheeapﬁﬁdabréiﬁnabbﬁd:btﬁ:%enbang the
(green) and yeH(MNéfiue) Pa{ﬁtlons I n the fol |l ow ng Pant one
col our s: channel o scanne
' 10 9. A method of producing colour separations for a

printing process comprising the steps of: _
(a) scanning an image source with a scanner having a
conventional set of scanning parameters to produce data
representing a first set of colour separations of the

15 image, each having a printable density range, the
separations being capable of reproducing the image with a
tone density range within a printable denéity rahge;
(b) reprogramming the scanner to alter the scanning
parameters to identify saturated colours in the image

20 source; | ' _
(c) scanning the image source to produce a second set of
data representing a second set of colour separations of
the image also having a printable density range and
carrying saturation colour information not recorded in the

25 first set of data; and
(d) preparing a set of colour separations from the first
and second sets of data.
10. The method of claim 9 wherein the first data set
represents cyan, magenta, yellow and black colour

30 separations.
11. The method of claim 9 wherein the second data set
represents red, green and blue colour separatioms.
12. The method of claim 9 wherein the second data.set
represents one or more colour separations selected from
35 red, green, blue, cyan, magenta and yellow colour
separations. '



20 CYAN .= WARM RED | MAGENTA = GREEN PMB é’*s'l?' %*}E,Tég‘\ @.ﬁ?&/\ =
o it (R o5 =

prepared for printing Nhgéhté Yel | ow and Cyan instead of Red, G een and 25 *

Bl ue respectively. This is desirable wje@ the original has a predon1nance
of one or nore of t he substituted colours. It should be noted that
WD 95/ 27231 The method of claim 9 where:.l?C‘E/ ,&éiﬁ#:ﬂ:@i%nctmn

for examp 'eto'nf{ @Aﬁ??n%ﬁﬁ Ha'ed, BYERAL ST, Jrley/ dhepd Pt 2o Sfhn by
original has a predye fqg)-(@)iwkere F4d) is the desired final density
function and f"(d) is the density function of the
5 corresponding separation or comh;nat;on of separations
from the first set. S
14. The method of claim 9 whereid'red'or magenta
separation data of the second set ‘is processed by
measuring green and blue absdrptionausihg the cyan channel
10 of the scanner, the green or yelloﬁfseparation date of the
second set is processd by measuring red and blue
absorption using the magenta channqlﬂdf the scanner, and
the blue or cyan separation data of the second set is
pProcessed by measuring red and green ahsorptlon using the
15 yellow channel of the scanner. ' '

' 15. A colour separation scanner c@mprising an image
source mounting means, illumination means arranged to
illuminate an image source mounted on the mounting means,
optical separation means arranged to separate light

- 20 components, detection means arranged to detect each of the
plurality of colour components and to convert each.

. component into an electrical colouf:signal, and signal
processing means arranged to convert each colour signal
into a compressed colour signal representing a colour

25 separation having a printable tonal range wherein the
processing means is arranged to produce two types of

‘colour signals a first of which represents a print density

‘range of 0-100% and is compressed by a first compression
function from source image tonal dehsities in the range

30 0.0 to 3.0D and the second of which represents a print
density range of 0-100% and is prbducéd by applying a
second function to source*image-tonal densities in an
upper portion of the 0.0 t0'3.0D'rangé,'the second
function, which produces the second type of colour signal

35 being complementary to that of the first compression




THIS SHEET HAS BEEN

G'ey Bal ance ' AT gre bal ance is renoved and the el | oORERMACED
magent a swﬁ”ﬂns e identical in dot PCTIAGIS

ta the cyan separati ﬂg@ ,I“lm p Maski ng (USM . The unsharp
maski ng function shou e suppr e The result of effecting

“this inventive process wll - dramat i'cally increase colour saturation

‘and contrast in  functibe ibnﬁhbﬁtaﬁtedlmyod'é@&oduce tonal detRicl skasthdyy
can be programmed to ¢ rrgiout th s using col our correction

tabl es as referenc "eh 5°°mBF8§?éﬂﬂ1 ﬁ§n8§ ¢ tables can be nodified as
required. . Trhescolour nseparationdscgnnesr wér kilagmfls wherein

i nvention, the op i pn.of Qh&h§8é8mf:l' %Eghﬁl' Qy@e@' %'Feo'g;een(?rated 3yl y

of a standard four | 'oUT "~ Separat o descri w th reference
to Figure 4 dd thesimgi®ngcan of the sourep imageventional col our

separation scanneryqy{he rhe colé@f‘gﬁeﬁé’ﬂéﬁfohs sthhneirn aife ¢ 1aiam1s wherein
behi nd dependi ng upon whet her refl ection source or trﬁnsgarency S

bei ng scannie® W-E%'ﬁnﬂl‘ﬂgsﬁﬁaﬁ i §1gRaL HYPLE AT 29
~over the inmage sousgpat@cécecans of thensblecei dhiagkl 25 enitting from

' g?cPhgo: P;h?nltlh:nfﬂfac %];ﬁct? %?u#% aration 224nher of claim 15 whdkeige™m

10 the signals of the first signal type represents cyan,
magenta, yellow and black colour separations.
19. The colour separation scanner of claim 15 wherein
the signals of the second signal type represent red, green

and blue colour separations.
15 20. The colour separation scanner of claim 1.5 wherein

the signals of the second signal type represent one or

more colour separations selected from red, green, blue,

cyan, magenta and yellow colour separations.

21. The colour separation scanner of claim 15 wherein
20 the tonal density compression function f"(d) of each

colour signal of the second type is given by

f™(d)=f(d)- f"(d) where dis the density of the source

image, f.(d) is the desired tonal density function of a

final printed image for a colour and f"(d) is the tonal

25 density compression function of signals of the first type

- for the colour separation or combination of colour

separations producing the respective colour in the final
printed image. '
22. The colour separation scanner of claim 15 wherein

30 red or magenta separation data of the second set is
processed by measuring green and blue absorption using the
cyan channel of the scanner, the green or yellow
separation date of the second set is processed by

35



source is then reflected through a series of nirlf dHE SHEFT HAS BEEN

accensrgbaerdh " SHMPEMIMITI .ot = e rewmmammen ' ©

t hrough bal ancing ¥iltefs 13 énd*ontg a series of coated dichroic
mrrors 14,15, which selectiv IS reflect one colour and pass the
others. In this manner, a red light conponent 17 is reflected by a:

35 first di cmessuning gred sand blue abgprptieponsinglshesmagenta
reflected by achygel G£€V SFARREE, 15n&”€h_6' Bié “359:'5/88%?9 geparﬂ@ion

95/ 27231 = _ - . . - PCT

10 r SAt& A the sesknd Set F oP€°ﬁ?ﬂ'SCJ ¥ BRasyring.red; gpd
conponent 19 i green absurpticn fusing cohe cpéldow! channhel of the scafnerihe
red, bluegand green |ight conponents 17,18,19 are ' then filtered

t hr ough r &d green and bl ue separation 5 filters 21, 22,23 before
stri king photonultipliers for the '



N

Cyan channel 24, the Yell ow channel 25 and the Magenta

The phot omb d§/pl2ser s neasure the intensity of |ight o,
and convert this into an electrical signa

and processed by a progranme

runni ng on a m.croproces

10 which is then

.channel 26.

AT

N

rieds ISHgBY HAS BEEN

The Cyan photomul tiplier 24 neasures t ht/§ ntensity of
emtted fromthe source i nage and the inverse of thi sjj si gndBERLACED
therefore a neasure of the red |ight 15 absorbed by Cyan {Brue—anc—
Green) pignment in the source. Simlarly, the Yellow multiplier 25
measures the intensity of Blue light reflected or Yell ow (Red and
Green) |ight absorbed and the Magenta photonultiplier 16 neasures
t he intensity of Green |ight refi®&cted or Magenta (Red and 20
Bl ue) light absorbed. The relationship ween refl ected/ absor bed
colours in the spectrumis illustrated in Figure 5. o
Figure 6 diagramatically illustrates the Ni ght and si gnal
processing performed in -a conventional segaration 25 scanner. In this
di agram polychromatic light is > rgflected fromor transnmitted
t hrough the source and pr ocessed the dichroic assenbly to obtain
red bl ue and green light conponents. The red bl ue
green conponents are then neasured N 2 .
| L& O
9E N X
~ © Ei -LJ‘
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O 02 04 06 08 10 (2 (4 16 18 20 DENSITY(d)

HALFTONE
por 3
F@) 100 1
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FRINT 60 -
RANGE
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SUBSTITUTE SHEET (RULE 26)

INPUT DENSITY RANGE Z.0D
(REFLECTIVE)



30 by cyan magenta and yellow channel photonultipliers to pr oduce

cyan, maowe ésna¥sd | ow and bl ack signals. It shoul d bechliReeseat
these signals actually represent the data required to produce cyan,

magenta, yellow and bl ack . negatives and therefore sig at'ﬂfsp% -ﬁébi(BEEN ;
3 D

does not actually 35 take place at 24PBs point. A conpres
"(d) is then applied to each channel to reduce the dynamc
WD 95/ 27231 PCT/ AU95/ 00192
11 of each signal to fall within the printable range of 2D

and these conpressed signals are then used as exposure _ signals to
produce four separation negatives, for Cyan, Magenta, Yell ow and

Bl ack print separations. It will be 5 noted that black is p{inted when
red, green and blue are all absent (ie cyan, nmagenta angyyellow are
all present) and density is electronically renoved fro Nhe cyan
magenta and yel |l ow separations in proportion to the

,Tf3

FIG. 2

TONE COMPRESSION
OF 3.0D INTO 20D
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density. added to the black separation. The proportion of 10 density
noved to WB%SBJ(I]ﬁSk separation is controllable by t PECPRBSS0252 Of

the scanner "and i s call ed under col our renoval .

Turning to Figure 7, a sinmlar diagramto that of Fi TS ... "
provi ded to show thé processing steps 3/8quired 15 in a AVEH e [1AS BEEN

scanner to produce three saturation separations for jprinti rED
green and bl ue ink. As with Figure 6, the dichroic assenbly
separ at es red, green and blue |ight conmponents emtted fromthe
source and these are nmeasured by the cyan, magenta and 20 yel | ow
channel photomultipliers. The output signalg from t he

photonul tipliers are then processed to deter% t he red, green and
bl ue saturation conponents as follows: N Red conponent -

coupl ed detection of the blue and gr cyan) absorption through
the cyan channel; 25 Bl ue conponent 4 $oupl ed detection of tliﬁ; rm)
and gre el l ow) absorption throughgy & yel | ow channel ;

G een corrponﬁltk- oupl ed det ec%i on of the rgd @@nd bl ue (rmagent®) X
absorption t t he magent a

conpensat ed t®§ JoQht eract the
first (CWK) QEQ&I’]Q By
~colour rather” « U “than trans
i nversion

0 conpr essiongf unction applied to tl—g N
asuring absobe%on of the conpl enent ar LL
4

hannel ; Q 8 These signal s arelth
gﬁ ssi on of th%\
&

| our of interest, an_

UND,

T
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INPUT DENSITY RANGE 30D

4 COLOUR PROCESS COMPRESSION
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is automatically included in this processing, as indicated by the

-f' (d) 9?,9?1:] to cancel the inversion which 35 t ak gl ddsoold? t he
0

production e separation negati ve. "WD 95/ 27231

PCT [/ AU95/ 00192 12 Fo—are—FA
illustrating a preferred embodinent 478t he i nventi o Tl'tl$1§HE6TH6ﬁ13ﬁfN
tabl es set out an exanpl e of technical data requirefl to IERHACE

special red, green and : bl ue col our separations on any Crosftielrd
Magnascan 6X6 5 . series scanner. CAL 130 Recall full block

"o , Density Range 2.0D 10 CAL 28 1.0 Yell ow

AR
Mo

) .
:‘.ﬁ | | |
N
f /] L/B 17 "'\_/5 1 ~
! o RED | | BLUE | | GREEN hzs,
—2 | 22
FILTERS
CYAN YELLOW MAGENTA
PHOTD- PHOTO- PHOTO-
24 A\ muericuer| \murireier | |MuenieLier

l —z5 l —2zo

FG.4

MAGENTA
RED /\ BLUE/VIOLET
vecLow L 7 CYAN
GREEN

FG.5

SUBSTITUTE SHEET (RULE 26)



1.0 Magenta 1.0 Cyan - Manual enter white cyan 0%

CAL 29 | ow 3..0 Magent a PCT/AU9S/0@ID Cyan
Manual ”&%’%ﬁ% Kk cyan 100% Grey Bal ance 20 - =
magenta = yel |l ow STEPS: 2/ 5% 3/10% 4 H5%e shERP%AS BEEN
6/ 25% 7/ 30% 8/ 40% 9/ 5Q9pg 10/ 60% 11/70% 12/B0% ]ﬁﬂg&bso

14/ 90% -15/95% 25 Table 4 Col our Coks=et

CAL 12 STEPS: 1/-2.00, 2/-2.00, 3/-2.00, 4/0.00, 5/ +1 20,

6/ 0. 00, 30 7/-2.00, 8/0.00, 9/+1.20, 10/0.00, 11/-2.00, 12/-1.00,

13/ +1. 20, 14/-1.00, 15/-2.00, 16/-1.00, 17/-2.00, 18/ 0. 00,

Steps 19 through 24 set to 0.0.

\

FIG. 6
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13 wo osips{ Col our Renoval CAL 515 Br, int - 0
5, Slope - 0.20 Unsharp Maski ng (USM Shar ‘&)&6%192
Smooth - O 10 Table 7 Bl ack Printer
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l THIS SHEET HAS BEEN
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CAL 11 Ofset - + 2.0 Slope - 0.0 15 ALL OTHER DATA
REMAI NS UNglediesby | N THE VERSI ON 9.0 SOFTWARE [t will
nodi fications to thé"iTﬁw}?{%% may

‘be; apparent that changes in, and

be made w t hout departl ng fromthe spirit and scope th ET HAS BEEN
14 CLAI M5 1. A net hod of/g&ol our separation forr PLA'CED =
process wherein an image source i s scanned one or nore t

produce a plurality of data channels each of which provides a
representation of one col our separation of the i mage source, the data

provi ded by each channel beshdg Jyesirict t,Qr$p'rese§t a prlntabl e tone
density range, and the chasn¢l s“beltng epar &t ed~ I nt g%oups, a
first providing separah%orgdatare resentin ase inmage a nprising a
conpressed represent ati<on of th d y ra%é hel §o ce, and the
second providing ~ Y \ \- N ©
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separation data representing a saturation inmage and substantially

conpri si ng; esent ati on of the density range data S he
first datadsages'gﬁg";l a result of conpression to a printable dei,&%wi&%ﬁ
2. The nethod of claim 1 wherein the imge source is scanhgeI8EeERAAS BEEN
the plurality of data channel s ar8d8si nul t aneously produged. REPLACED 1
The nmethod of claim 1l wherein the inage source i s scanned twe=t _
tinmes. 4. The method of claim1l wherein the first data set
represents cyan, magenta, yellow and 15 bl ack col our separations.
5. The method of claim 1l pheggin the secqond,gata set represqgyts red,
green and bl ue col our n‘é ;epg}a{}i ont. ? §6. Theg mek h of claiml
wherein the second data_s epLesgnt s one or re.col ou separations
selected fromred, gr e%w, bl Je,é);cy%, %agen %d 8e| | O\I\%O%UI‘%
separations. 20 7. The| meQhof\ ofscl ai &t 1 Njhewei n aQlessi & function f
"' (d) of each channel of @e segon sgf i% iyven byf sd()ﬂ:f "(d) -f
"(d) wheref '(d) is the desifed fin Ikt)jensity foncti on andf ™( S
the density function of the gorrespondi ng separati on or conbi nati on of
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25,.-processed by neasuring green and bl ue absorption using
channel of the scanners the green or yel low separ atlon qf7
sécond set is procéssed by.neasuring red and bl ue absdﬁta SE@‘QW

Eﬂe magent a chagnel of .the scanner, and tBe bl ue or. cyan separ atlon data of
e Seco set | rocessed, b sur.in tion

usi ng t he AAEINE r?zﬂﬁﬁl’mtcﬁ% which in rg\éﬁ.mgtiegve §% &‘]Sb&'}ﬁﬁﬁnﬁ%%fosg of

col our separation for a print process conprising the steps of:

15 _ @%mgqnmqmﬂggur ce with a scanner having a
conventional set of scanning paranmeters to produce data
representing a fi rst set of colour separations of the inage,

each having a printable density range, the separations being capable of
reproduci ng the image with a tone density range within a

Ceanni ng. paeearing i RS hapess heyimeatioh BRbatks e Ot S1Gii WfRide o pfby | 10

sour ce;
5  process wherein an image source is scanned one or more times to produce a plurality of data

channels each of which provides a representation of one colour separation of the image source,
the data provided by each channel being restricted to represent a-printable tone density range,
and the channels being separated into two groﬁps, a first providing separation data representing
a ba.zse image and comprising a compressed representation of the density range of the image

10  source, and the second providing separation data represenﬁng a saturation image and
substantially comprising a representation of the density range data lost from the first data set as

a result of compression to a printable density range.

According to a second aspect, the present invention provides a method of colour separation for

a print process comprising the steps of:

15 (a) scanning an image source with a scanner having a conventional set of scanning
parameters to produce data representing a first set of colour separations of the image,
each having a printable density range, the separations being capable of reproducing the

image with a tone density range within a printable density range;
(b)  reprogramming the scanner to alter the scanning parameters to identify saturated colours
20 in the image source;

(¢)  scanning the image source to produce a second set of data representing a second set of
colour separations of the image also having a printable density range and carrying

saturation colour information not recorded in the first set of data; and
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(c) scannr ng the image source to produce a second set of tFaEP-“‘* *—"’T SHEET

representr ng a second. det of - colour separation %f thy SFF

‘al so having a print*abl e density range and carrying satura- osﬁ -------

col our infor rratron not yecorded in the fir&t set of data; and 10 ([d)

Gt o Befefisa onaf el of S0 e i BERE A Bp ok v B BEGET i B8 Sl scate

repr esent stoGéadid PPN Rnsitied bstwe@N 0 and 3.0D. bl ack col our separations.
11. The nethod of claim?9 wherei n the second data set represents red,

green and ﬁhﬁ@réﬂih%”itemo val separations. 15 12. The nmet hod for
claim9 wherein the secong data set represents one or nore col our

separati on I e ol our

Separ at i onguadf B teh ATV ses B Snss) i o @BoIBR e Bl BT,

F o (d)s ofnﬁgemadahaufmaamdy cofn hau For the saturation @ecoad)scitapply &m%/aﬁudayf
"(d) =f ' (d) "(d), wheref ' Is the desired final density

function a@id?UPTG@Pvﬁlé”lﬂh%S%Wgrn%mpﬁﬂ@t 4tdrp]2>fT1¥9nWﬂb’€S‘fm°é’§ Shsanvwatedaentrak | on
20 f 4.
‘(I)'Le met hodco&npoqeal mtbq% @nz%‘l l?e %{p%}&;&fﬁ septét:tr}g)l'nt %ia?'ﬂalrareﬁgfesaejclond

set iIs separaﬂontombfeam&ﬁﬁhdwaﬂmu{tidng green and bI ue absorption using
t he cyan channel of the scanner, the green or yellow

separ at i onCdit Mrrédidnsecond set is processed by measuring
red and bl ue absorption using the magenta channel of the scanner, and the

bl ue 0{0 CY®Pfkre are 18 colour areas which must be corrected to achieve the desired effect in the final

 printed result.

Usihg the colour correction function remove all unwanted colours from the reproduction by
aligning the tonal densities in each colour area and adjusting the cyan, magenta and yellow ink

percentages as shown in Figure 8.

15  After making the colour adjustments the scanner will be calibrated to record the ink percentage
required to reproduce the red, green and blue saturation components in the source original using
~ the cyan, magenta and yellow channels respectively.
As a standard it is preferred to print the special cyan (red) magenta (green) and yellow (blue)

separations in the following Pantone colours:
20 CYAN = WARM RED

MAGENTA = GREEN PMS 354

YELLOW  =BLUE PMS 293

An alternative colour correction arrangement is shown in Figure 9 for a case where the second
set of separations is prepared for printing Magenta, Yellow and Cyan instead of Red, Green and
25 Blue respectively. This is desirable when the original has a predominance of one or more of the

substituted colours. It should be noted that
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25. separation data of the second set is processed pyRERASEMGNY SHEET
red and green absmlf“”mtluluumum) _“using the yellow channl of thggpp |

scanner . i Sl aration scanner conprisingj aﬁ?t%bt-i-ca§ ------- 997

“separation neans arra_ngeLd fo Separate 14 | i ght conponents emtted
from an |r@%§w§et ection neans arranged to detect each of the _
plurality our conponents and to convert each conponent into an

el ectrical col our 30 ... signal, i I ) i
o conver tl- eacHh GRSt splpi g Jor a it prockSk whiiR 3R eBEs TR sl 2
' epr esent 1 o nfoffe Gitles ﬁ?@ﬁ&@&'aﬁ@uﬂﬁw S¥liath dHahfl1#Bdch df Whidh provides a

er el e processi'ng neans is arranged to produce two
types of aepresentaioprdione eolbiur sparation of the imagesfourde; tis datarprewided by eachichannel
densitg range of 0-100% and is conpressed hy a firs
s ?’6“3&%'

conpr eSsi AFIREFRSHILISH 19 FERRSER A RILAIAGG Ipne TgReTs F"E‘# the cpﬁ“qekebe?%sﬁga%@& to

3. 0D and t; ( ' . : e o na e
o7 0. 30004 88 fwo groupsa first BRAAAE Qepaliiof RalaGepre Mg o bald infige G0 Corhprifing d

source i magepressed represantatiasofi the densitp pange b thei image souress aod t@ seeorsl ypyviding

i ng.  separation dach rpEreGRU BFYBIAROR FAES 3Pl VALY oriRva & Fr bR B

to substanjl glly ot UIABstFRAA the first data set as a result of compression to a printable density
10 range.

2. The method of claim 1 wherein the image source is scanned once and the plurality of

data channels are simultaneously produced.
3. The method of claim 1 wherein the image source is scanned two or more times.

4, | The method of claim 1 wherein the first data set represents cyan, magenta, yellow and

15  black colour separations.

5. The method of claim 1 wherein the second data set represents red, green and blue colour
separations. '
6.  The method of claim 1 wherein the second data set represents one or more colour

separations selected from red, green, blue, cyan, magenta and yellow colour separations.

20 7. The method of claim 1 wherein a density function f '"(d) of each channel of the second
set is given by f '"(d) = f (d) - f "(d) where f (d) is the desired final density function and f "(d) is
the density function of the corresponding separation or combination of separations from the first

set.

8. The method of claim 1 wherein red or magenta separation data of the second set is

25  processed by measuring green and blue absorption using the cyan channe] of the scanner, the
green or yellow separation data of the second set is processed by measuring red and blue
absorption using the magenta channel of the scanner, and the blue or cyan separation data of the
second set is processed by measuring red and green absorption using the yellow channel of the

scanner.

30 9. A method of colour separation for a print process comprising the steps of:
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det ai I* Iost the fir l! onpr essi on functi on. 16. hpeer’ééﬂ“mj’rw SHEEY
separatio E ﬁm 15 wherein the first and second gi naI 1 SEP
.are 10 in a single scan of the source inpge e ? -------- 14997

The col our separ atlon scanner of .clai m 1515herein the first and second

signal types are enerat ed in. separ & f saurce

i mage. (2) mngﬁpem&gpggﬁrg AAERIEE baY ?B@Fﬁ S&ﬁg%{;ﬁmk n the
signals of the é:tal'z{n*féte@ t&Pd huéeydh‘%a representmg a first $e€Bf aﬂ@.ﬁ{s&pﬁaﬁdm ofdgsiniage,
yel | ow and bl ack col our separations. 15 19. The col our separation

scanner of cl aieactiBavibga piintablealensiyrrange, 8 separatiensdieingrapakle of Jpepducing the
represent red een ol our ar at.i The col our
separ ation scanﬂ’@g ftﬁ@iqg?‘?#%m ﬁ&?‘hﬁl’“ " ﬁlgldenswr?%ezsecond si gnal

type represent one or npre, colour s ratlon el ecte
red, gbeer(b) bl JeprogrammMingtag-scpanner to alter the Scanmaaaa@m '&g

20 21. The OMf gg&ﬂ.&@.tlon scanner of claim15 V\/nerel n the tonal
density conpres;lfs;:ﬂ{e a8 function f "' (d) of each col our signal of

the densi 1) of ASTEdmANt sopece Aot pitcopd et of gap seppesepting 3EHRARCA O

of a coloulr 'sétﬁiratﬁfnh Bfﬁié mﬁgﬁﬂsé Rividg & ptiftablealefifity' fadge Rl dalgirgonal
density conpression function of nals of the first type for
the col our sepaataration @iommmqmtmcowﬂmme&egeﬁem apg

produci ng the respectlve colour in the final printed inmage.
10 (d) preparing a set of colour separations from the first and second sets of data.

10.  The method of claim 9 wherein the first data set represents cyan, magenta, yellow and

black colour separations.

11.  The method of claim 9 wherein the second data set represents red, green and blue colour

separations.

15 12. The method for claim 9 wherein the second data set represents one or more colour

separations selected from red, green, blue, cyan, magenta and yellow colour separations.

13.  The method of claim 9 wherein a density function f "(d) of each data channel of the
second set is given by f "(d) = f (d) - f "(d) where f '(d) is the desired final density
function and f "(d) is the density function of the corresponding separation or

20 combination of separations from the first set.

14.  The method of claim 9 wherein red or magenta separation data of the second set is
processed by measuring green and blue absorption using the cyan channel of the
scanner, the green or yellow separation data of the second set is processed by measuring
red and blue absorption using the magenta channel of the scanner, and the blue or cyan

25 separation data of the second set is processed by measuﬁng red and green absorption

- using the yellow channel of the scanner.

15. A colour separation scanner comprising an optical separation means arranged to separate
light components emitted from an image, detection means arranged to detect each of the
plurality of colour components and to convert each component into an electrical colour

30 signal, and signal processing means arranged to convert each colour signal into a

compressed colour signal representing a colour separation having a printable tonal range
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22:. *The col our separation scanner of claim15 wherein red rnﬁrﬂd’é‘\fﬁ“"aﬁNTSHEH ]

:nggﬁaghgmﬂmmmu Iuﬂ IUI‘IIUSI ng the (stgﬁnghzgﬁle: S processed %%anSlJFTSEP‘lQW ‘

scanner, the “gréen”or®yell ow separation dia of the second set is processed

of the scanner w%"%%i‘#rem%eés?%s%‘é’an? o R e T

second set is Fc?ré% 5B PRHE NSty RihgB0F0900% und is compressed byalfasy pti on
usi ng the yell ow ann ? scanner .
17 23. Qmmpressnmrfanatmindmm saypee anagortena,b densitics dn the rasge B@ th3.8Dgmd the

|
et hod of | pr oduPoRS et Tpreseats a peat dStsky Fibeh P50 00% d gttt rblying,
separ atg on dat %@ﬁh‘ﬁﬁ@u&i’to%oﬁ% %éﬂoﬁhlr&ﬂsﬁles An uPPer Rirtiéd f dhis 0100ite 310D

5 25. A net of producing print by nmeans of a print E)rocess whi ch
utilises col ourrange, the secontbﬁupemm,whn%lmo@w&&ﬂl@ mmmmo%mn beifg dat a

resulting from ca()mp tnqgrgary to d firdk compression fun tt\(m?(E'Eub(gianl(ilﬂ?}l féﬁrojduag tohdt

detail lost by the first compression function.

16.  The colour separation scanner of claim 15 wherein the first and second signal types are

10 generated in a single scan of the source image.

17.  The colour separation scanner of claim 15 wherein the first and second signal types are

generated in separate scans of the source image.

18.  The colour separation scanner of claim 15 wherein the signals of the first signal type

represents cyan, magenta, yellow and black colour separations.

15 19. The colour separation scanner of claim 15 wherein the signals of the second signal type

represent red, green and blue colour separations.

20.  The colour separation scanner of claim 15 wherein the signals of the second signal type
represent one or more colour separations selected from red, green, blue, cyan, magenta

and yellow colour separations.

20 21.  The colour separation scanner of claim 15 wherein the tonal density compression
function f "(d) of each colour signal of the second type is given by f ""(d) = fld) - f "(d)
where d is the density of the source image, f{d) is the desired tonal density function of a
final printed image for a colour and f "(d) is the tonal density compression function of
signals of the first type for the colour separation or combination of colour separations

25 producing the respective colour in the final printed image.

22.  The colour separation scanner of claim 15 wherein red or magenta separation data of the
second set is processed by measuring green and blue absorption using the cyan channel
of the scanner, the green or yellow separation data of the second set is processed by
measuring red and blue absorption using the magenta channel of the scanner, and the

30 _ blue or cyan separation data of the second set is processed by measuring red and green

absorption using the yellow channel of the scanner.
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2 6 ‘Print containing colour saturation produced by the net

| PCT/ AU95/ om%ﬂ\“ﬂ‘ﬂﬁﬂﬂ“\\ “‘\l “ \“\ e Datendem R

REPLACEW‘...NT SHE’: 3

Setw. 1.1 SEP" o07

and bl ue absor ptton® usi ncj‘ t e rragenta 17 channel of the scanner and

measur | ng Ped g o more coldtg spaprions pbBbe Py b R 8@8@% AARERST A

‘scanner.
24.
5 25.
26

of claims 1 to 14.

A method of producing print by means of a print process which utilises colour

separation data produced by a method claimed in any one of claims 1 to 14.

A method of producing print by means of a print process which utilises colour
separations produced from colour separation data resulting from a method as claimed in

any one of claims 1 to 14.

Print containing colour saturation produced by the method of claim 24 or 25.
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(57) Abstract

A seven colour separation process is provided in which, as well as the conventional Cyan, Magenta, Yellow and Black (CMYK)
separations traditionally used in the four colour printing process, additional Red, Green and Blue (RGB) separations are produced on a
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