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PROCESS AND SYSTEM FOR DEFINING AND 
VISUALLY DEPCTING COLORS FROM THE 
COMPONENTS OF ARBTRARY COLOR 

MODELS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

This invention relates to electronic publishing and particu 
larly to defining and depicting colors for use in electronic 
publishing. 

BACKGROUND OF THE INVENTION 

Electronic publishing has become the standard for devel 
oping documents for publication. Publication in this day and 
age includes not only printed publication but multi-media 
publications such as CD-ROM or World Wide Web docu 
ments as well. Thus, electronic publishing includes content 
preparation, such as text articles, images and even audio or 
Video in multi-media documents, pre-press layout, proofing 
and printing. 

Color is an important feature in designing documents for 
publication, whether for print or electronic publication. There 
are a number of concerns with the integration of color into 
electronic publishing, not the least of which is the accurate 
depiction of color on a computer monitor during the design 
and layout of the document relative to the final printed ver 
Sion. This concern is dependent upon a number of factors, 
including the spectral qualities relating to how the colors are 
displayed on a computer monitor Screen as compared to the 
printed colors. 

Another concern with color in electronic publishing is the 
limitations on the definition of colors. Presently, colors must 
be defined in terms of the components of a single traditional 
color model. Colors may be converted between these tradi 
tional color models, but may not be defined from more than 
one color model at a time. 
A number of traditional color models are currently used in 

electronic publishing, depending on the document to be cre 
ated and the printing process to be used. These color models 
normally fall into two categories, “spot” colors and “process” 
colors. Spot colors require a separate plate, that is, an image 
of a page, for each spot color used in the document. Spot 
colors are typically used for documents that only use one to 
three colors or for documents using special colors such as 
fluorescent colors, metallic colors or proprietary colors. Such 
as a company color. Thus, spot colors are normally used for 
simple documents or for special colors. 

Process colors are colors which are created by using per 
centages of primary color components, such as tints of cyan, 
magenta, yellow, and black (CMYK) that are blended 
together to create other colors. Process colors provide many 
more colors than spot colors for printing purposes and are 
normally used with documents containing color photography 
or other items using more than three colors. A document using 
process colors is separated into separate plates, each contain 
ing one of the component colors, such as four separate plates 
containing differing tints of four primary colors (CMYK). 
The process of splitting a composite document into its con 
stituent plates and generating an image for each plate is called 
“separation'. 
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2 
One of the problems occurring with existing electronic 

publishing systems occurs when a document is created using 
process colors, but also requiring a spot color as well. For 
instance, a special color Such as a fluorescent color or a 
metallic color may be used which can not be created using the 
process colors. Many documents may also require proprietary 
colors, such as in a company logo. For instance, a magazine 
having photography and a company logo may require both 
color models. Also, many high end publications may use a 
“varnish” or other special color layer to be applied over an 
image to create an added effect. A "varnish” may be a trans 
lucent color which tints an overall image or document to add 
a surface effect on the printed image. The addition of spot 
colors to a document using process colors is not a problem for 
the actual printing process. An additional plate is created for 
that particular spot color during the separation. 

However, the adding of a spot color onto a document pro 
cess color is a problem during the electronic design process. 
Presently, when such a spot color is applied during the design 
or layout phase of the publishing process, it is difficult to 
accurately depict on screen. Typically, during the design 
phase, the process document colors are converted to a color 
model which can be depicted on a computer monitor Screen, 
such as RGB or LAB. However, the existing algorithms are 
unable to convert process colors which have been combined 
with spot colors or with the combination of arbitrary inks. If 
an on-screen image using process colors is overlayed by the 
spot color, then that image is blocked from view. Typically, 
the designer will create two duplicate boxes, one containing 
the image and the other containing the spot color to be 
applied. The final image to be printed is notable to be accu 
rately displayed prior to the actual printing of the image. This 
is of concern since neither the designer nor others later work 
ing with the document are sure of the final image. 

Since process colors are normally used in most higher end 
documents, this is an important issue in the publishing indus 
try. Thus, a problem exists inaccurately depicting color docu 
ments during the electronic design of Such documents. 

Another problem with the prior electronic publishing sys 
tems is the definition of colors digitally. The prior electronic 
publishing systems utilize standard color models to define 
colors used in the document and the depiction of the docu 
ment on a computer screen. These standard color models, 
such as RGB, LAB, CMYK, Hexachrome, Pantone and oth 
ers, each use defined color components. For instance, a color 
defined in the RGB color model uses differing percentages of 
Red, Green and Blue, the color components of the RGB color 
model. A color defined in the CMYK color model only uses 
percentages of Cyan, Magenta, Yellow and/or Black. A color 
defined in the Hexachrome color model only uses percent 
ages of Cyan, Magenta, Yellow, Black, Orange and Green. 
Each of the color models use only their respective compo 
nents in defining a color. 

These electronic publishing systems are unable to define a 
color using “arbitrary' color components. These color com 
ponents, often referred to as “inks', are limited for use only 
within their respective color model. Colors defined interms of 
inks in one color model may be converted into the inks of 
another color model, but a color has not been able to be 
previously digitally defined in the inks of more than one color 
model at a time. Thus, a problem exists in the inability to 
define a color with color components or inks outside of a 
particular color model. 

SUMMARY OF THE INVENTION 

The present invention solves these and other problems by 
providing a process and system for defining and representing 
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combinations of colors that was not previously possible. In 
accordance with one preferred embodiment of the present 
invention, the process includes a user-definable “meta-ink' 
color which is made up of the components of the process 
colors and the spot colors and the shade values assigned to 
each of the color components. The document color is then 
replaced by this meta-ink color for depiction purposes on a 
radiant light source. Such as a computer monitor Screen. 

This process is implemented, in one preferred embodi 
ment, by a model wherein the meta-ink colors are defined as 
a series of references between document colors (a named 
entity which describes a color in a document). These refer 
ences each specify the meta-ink color, the spot or process 
color and the percentage (or shade) of each meta-ink color on 
the spot or process color or even on an arbitrary color, as 
defined in greater detail in the discussion of a preferred 
embodiment. Any number of meta-ink colors may be attached 
to any number of colors. 

The system of the present invention, in one preferred 
embodiment, takes the user-defined meta-ink color and con 
verts the process color components and their assigned shade 
values of this meta-ink color into RGB values. The system 
then shades each of the RGB components of the spot colors of 
this meta-ink color according to the shade values which have 
been assigned to each of the components in the definition of 
the meta-ink color. The shaded values for each of the spot 
color components is “layered onto the RGB values con 
Verted from the process color components of the meta-ink 
color in an iterative process. That is, each of the spot colors 
defined in the meta-ink color are respectively layered onto the 
preceding value of the previously defined spot color layered 
onto the RGB values converted from the process color com 
ponents. The final value of the iterative process is computed 
and converted into a color model suitable for the radiant light 
Source. Such as a LAB color model value. This process essen 
tially treats the color inks as a series of photographic filters 
which attenuate the spectrum of the combined colors to depict 
the combined colors in an accurate representation of the 
printed image. This layering of the spot colors is analogous to 
placing a series of photographic filters, one for each spot 
color, over the image. The spot colors are thus able to be more 
accurately depicted on the screen as a match for the colors of 
the printed image. 

These and other features of the present invention are 
described in greater detail in the ensuing description of a 
preferred embodiment and in the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a screen shot of a Edit menu for colors in a design 
or layout program; 

FIG. 2 is a screen shot of a menu for Editing Colors in a 
deign or layout program; 

FIG. 3 is a screen shot of a menu for defining the color 
components and shade values in the program of FIG. 1; 

FIG. 4 is a screen shot of a menu for selecting a user 
defined meta-ink color for replacing a document color; 

FIG. 5 is a flow chart of the internal representation of the 
process of a preferred embodiment of the present invention; 
and 

FIG. 6 is a flow chart of the process of determining the 
visual display of the embodiment of FIG. 5. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE PRESENT INVENTION 

The present invention provides a process and system for 
defining and representing combinations of colors not previ 
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4 
ously possible in a single document color. In particular, the 
present invention is able to define colors in terms of compo 
nents of more than one color model as well as provide a more 
accurate depiction on a computer monitor screen or other 
radiant light Source, of one or more spot colors applied onto a 
document which uses process colors. It is to be expressly 
understood that the exemplary description that is discussed 
herein is for descriptive purposes only and is not meant to 
limit the scope of the inventive concept. Other implementa 
tions of the inventive concept are considered to be within the 
Scope of the appended claims. 

There are numerous programs available for the electronic 
design and/or layout of documents. One such program is 
QuarkXPressTM distributed by Quark Distribution, Inc. This 
program enables documents to be created which may include 
color. A Document Color, that is, a named entity which 
describes a colorina document, whether as the background of 
a box, a frame, text, etc., can be selected based on one of 
various color models. These color models include process 
colors such as CMYK or Hexachrome and spot colors such as 
RGB and user-defined colors. The user-defined spot colors 
can include special colors such as fluorescent colors, metallic 
colors, varnishes and special standardized colors, such as 
used in official company colors. 
The document, depending upon the selected printing pro 

cess, is typically separated into a plurality of separate images, 
where each image contains only one color or tints of a color. 
These images are referred to as plates’. Multiple plates are 
used to create a variety of colors in the document. For printing 
spot colors, each single plate contains a spot color. However 
for printing process colors, the process colors are separated 
into plates containing various percentages or tints of a pri 
mary color. For instance, CMYK process colors are separated 
into four plates, one each of Cyan, Magenta, Yellow and 
Black. These four plates are blended together to create other 
colors. This type of color model is termed a “subtractive' 
color model, in that light is subtracted from the document by 
the layering of the inks or colors. As more inks or colors are 
added onto the image, the closer the final color comes to 
black. The colors are displayed by the light reflected from the 
printed image. Also, each spot color is contained on a separate 
plate. 

During the design process, these colors must be accurately 
depicted on a computer monitor screen. However, colors or 
inks as displayed on a monitor screen are “additive' colors. 
Light is projected on the screen which is initially black. As 
colors are added, the closer the final color comes to white. The 
pixels of a computer monitor Screen are red, green and blue, 
thus RGB or LAB color models are normally used to depict 
images on the screen. During the design of a document, the 
process colors used are converted to spot colors for depiction 
on a computer screen during the design phase. 
The present invention provides a capability to additionally 

modify the existing color models in order to more accurately 
depict the document colors when a spot color is added to a 
document created with process colors or arbitrary inks that 
are defined by components of more than one color model. 
One example of Such a document would be a marketing 
brochure having photographs and a company logo using a 
proprietary color. Process colors are preferred for the photo 
graphs while a spot color may be necessary for the company 
logo. This may not be a problem for the printed image since an 
additional plate can be used for the spot color during separa 
tion. However, the depiction of this document may be difficult 
on a computer monitor Screen as discussed in the background 
of the invention. It is very important that the spot colors be 
accurately represented on the screen for the printed piece 
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match to the on-screen depiction. This representation is 
merely a stand-in for the color that is used at the actual 
print-time. 
A preferred embodiment of the present invention is illus 

trated in FIGS. 1 through 6 which provides a process and 
system for more accurately representing the combined colors 
for this depiction. 
User Defined Meta-inks 

Normally, a process color is made up of percentages of the 
primary colors of the process color model. The process color 
model CMYK will be used for descriptive purposes. In this 
instance, a particular shade of green color"New Green' 
formed from CMYK having the following percentages: 70% 
cyan, 10% magenta, 100% yellow and 0% black is used as a 
document color. The document designer may decide to add a 
spot color, such as a “varnish spot color that is formed from 
RGB color model with 90% red, 100% green and 10% blue, 
in a light shade over the green document color for added 
effect, such as changing the Surface appearance on the printed 
picture. The Varnish color can be created first. This allows the 
Varnish to be used in other images or other documents. The 
Varnish spot color is created, in one particular embodiment of 
the invention by defining it as an RGB spot color with the 
above described RGB components. This is illustrated in FIG. 
1. 

In this preferred embodiment, a “meta-ink' is created to 
depict this new color on a computer monitor Screen. As shown 
in FIGS. 1-4, the meta-ink color is defined in a series of dialog 
boxes. The dialog box “Edit Color is selected from a menu as 
shown in FIG. 2 for editing colors by selecting the “New’ 
button. Then, "meta-ink' is selected in the menu choice of 
Color Models as shown in FIG. 3. A name, such as Varnish 
Green, is given to the new color that is to be created in the 
Name menu. The Process Inks menu allows the selection of 
the color model, such as CMYK or Hexachrome. The process 
color onto which the varnish is to he added is created by 
choosing the appropriate components of the process color 
model and the RGB components. The appropriate shade val 
ues are applied to each of these components. In the above 
described document color, the document color that is being 
used is defined as cyan having a shade value of 70%, magenta 
having a shade value of 10%, yellow having a shade value of 
100% and black having a shade value of 0%. (This is equiva 
lent to the New Green document color described above.) The 
Varnish is then applied by selecting the previously defined 
RGB spot color "varnish' and applying the desired shade 
value, such as a 10% shade value. The new color, named 
“Varnish Green', is then saved. This color can then be 
selected as the new document color as shown in FIG. 4. The 
visual display of this new document color will be a more 
accurate depiction of the image which will be printed. 

This procedure, in one preferred embodiment, is imple 
mented as described in the flow charts illustrated in FIG. 5. 
The meta-ink color is defined internally using a series of 
references between Document Colors. Each reference is a 
separate entity which specifies the meta-ink color the Spot or 
Process Color and the percentage (shade) of the meta-ink 
color on the spot or process color plate. References between 
each meta-ink color and each spot or process color are con 
tained within the data structure of each of the references. 
Thus, any number of meta-ink colors can be attached to any 
number of colors. This procedure can be implemented in may 
ways, including various programming languages. 
On-Screen Representation 
The task of the on-screen representation of the meta-ink 

colors requires the determination of an RGB coordinate set 
for each of the meta-ink colors as they are created. In the 
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6 
preferred embodiment of the present invention, the meta-ink 
colors are actually modeled as transparent inks. In this sense, 
the inks act as photographic filters. A preferred embodiment 
of this representation is described in the flow chart illustrated 
in FIG. 6. 
As illustrated in FIG. 6, the process begins with initializing 

the user-defined meta-ink color as M with the definition as 
discussed above. This definition of M will include the process 
color components, the spot color components and their 
respective shade values. Value C, the RGB coordinate set of 
M is declared as having three components, CR, CG, CB (Red, 
Green and Blue components). M is examined to determine 
whether it has any process color components. If there are no 
process color components, then the value of C is set to the 
color White, that is, CR=CG=CB=1.0. If there are process 
color components in M, then these process color components 
are used to build a process color P while initially ignoring any 
contributions of non-process color components in M. Once P 
has been built, then well-known algorithms are used to con 
vert P to RGB space. This result is then placed in C in lieu of 
the value for White. 

S is then defined as the first spot color that is defined in M. 
(This would be the Varnish in the previous example). If there 
is no value for S, that is, there is no spot color defined in M, 
then C is computed and converted to the color model for the 
display, such as LAB, and this value is cached as M for future 
use. If there is a value for S, then the RGB value for that spot 
color is determined based upon the existing definition for that 
spot color. This value is placed in a temporary RGB color 
variable SC. SC is then shaded according to the shade value 
“s” of Sasset forth in the definition of M (10% of the Varnish 
as described in the earlier example). Each component of S. 
that is, SCR, SCG, SCB, is shaded by the equation SCn=1+ 
(SCn-1)(s). The effect of SC is then modeled onto C by the 
formula Cn-CnSCn for each of the RGB components. This is 
repeated for each of the spot colors found in the definition of 
M. The shaded value for the next spot color (SC) is then 
layered onto the previously determined value of C. Once the 
list of spot colors has been exhausted, then the final value of 
C is computed, converted to the appropriate color model and 
cached as the value of M for display purposes. Ideally, the 
final value of C is converted to the LAB color model, which is 
device independent. 
The procedure takes advantage of the ability to get a good 

starting point RGB value if any process components are used. 
The remaining spot colors, if any, are treated as transparent 
inks with three “point spectral values at Red, Green and 
Blue. No assumptions are made in regard to the wavelengths 
or any other spectral properties of the inks. The inks are 
treated as photographic filters which attenuate the existing 
“spectrum made up of the current RGB value at any point in 
the process exactly as their RGB components. 
Printing 

Printing of the document is normally done one of two 
ways, Separation printing and Composite printing. Separa 
tion printing, as discussed above, separates the colors into 
plates. In the present invention, separation printing with the 
meta-ink concept is simple. If a meta-ink color contributes to 
a given plate (that is, its shade on the plate is nonzero), then 
the meta-ink will image with the appropriate shade value. If it 
does not contribute, then the meta-ink color will "knock-out', 
that is, the object which uses that color draws as white on that 
plate. This prevents the other objects which do contribute on 
that plate from overlapping. If the shade value of the meta-ink 
is less than 100%, then the resulting shade on each plate of the 
separation is modified by multiplying the internal shade value 
(as defined in the relationship between the child plate and the 
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parent plate (meta-ink color) by the external shade value (the 
value defined by the user when defining the meta-ink color for 
the document color). For example, a meta-ink color that is 
defined internally as 20% Black and internally 100% PAN 
TONE 200 CV when shaded 100% will result in a 20% 
contribution on the Black plate and a 100% contribution on 
the PANTONE 200 CV plate. However, if the user decides to 
shade the meta-ink color to 50%, that is, halfway to white, 
then the contribution on the Black plate will be 10% and the 
contribution on the PANTONE 200 CV plate will be 50%. 

Composite printing, however, requires a single CMYK or 
RGB value. In this case, the value defined earlier for the 
display representation is used, such as the LAB value, for the 
basis of the CMYK or RGB value. There is one exception to 
this rule however. If the meta-ink color consists only of pro 
cess components and the color space of those components 
matches the output space, then the process components 
(CMYK) are used directly. For example, if a meta-ink color 
consists only of 100% Cyan and 50% Yellow, the CMYK 
coordinates (100.50,0,0) are used. If the user subsequently 
adds a spot color to the definition of this meta-ink color, then 
the equivalent value calculated for the display representation 
as discussed above is converted to CMYK values using stan 
dard color conversion techniques. 
Arbitrary Inks 

This process also allows the digital definition of colors by 
use of arbitrary inks. This inventive process is not necessarily 
limited to the combination of a single process color and a 
single spot color. A user may select components or inks from 
more than one color model in order to digitally define a color. 
This can occur in a manner as described above. A user would 
select the "meta-ink’ function on the New color menu. The 
various inks or color components from several color models 
would then be displayed. The user would select the desired 
inks, regardless of color model and assign a shade or percent 
age to each of the desired inks. This new color would be 
processed in a manner similar to that discussed above to 
render a visual depiction of that new color on the computer 
monitor Screen. The printer would print this as a process color 
by adding new plates for the additional inks beyond the stan 
dard four-color separation plates. Thus, a user is able to define 
a color without being limited to standard color models. 
The above embodiment is provided for descriptive pur 

poses only. Other implementations and embodiments are 
considered to be within the scope of the inventive concept as 
set forth in the claims. 
What is claimed: 
1. A system for determining a coordinate set for visual 

depiction onto a computer monitor of a process color having 
at least one spot color applied to it, said system comprising: 

means for defining the process color into process color 
components and percentage values: 

means for defining the at least one spot color into spot color 
components and percentage values: 

means for converting said process color components and 
their percentage values into a coordinate set values for 
visual depiction; 

means for determining said coordinate set values of said at 
least one spot color components; 

means for applying percentages to said coordinate set of 
values of said at least one spot color components accord 
ing to said percentage values for said at least one spot 
color components; 

means for determining a value for said percentages of said 
at least one spot color components layered onto said 
coordinate set of values converted from said process 
color components; and 
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8 
means for converting said determined value for said per 

centages of said at least one spot color components 
layered onto said coordinate set of values converted 
from said process color components into said coordinate 
Set. 

2. The system of claim 1 wherein said means for converting 
said process color components into said coordinate set values 
includes: 
means for setting said coordinate set values for said process 

color components to said coordinate set values for the 
color white if there are no process color components. 

3. The system of claim 1 wherein said means for determin 
ing a value further includes: 
means for determining said value by an iterative process for 

each of the spot colors sequentially layered on the pre 
viously determined said value until said value is finally 
determined. 

4. The system of claim 1 wherein said means for assigning 
said percentages of said spot color components according to 
said shade value includes: 
means for applying percentages to each of the components 

of the coordinate set values according to said percentage 
value for those components. 

5. The system of claim 4 wherein said means for determin 
ing a value includes: 
means for determining a value for each of the coordinate 

set components for each of said percentage values for 
each of said coordinate set components layered onto 
each of the components of said coordinate set values 
converted from said process color components. 

6. A system for visually depicting a document having at 
least one spot color applied onto a document process color on 
a computer monitor Screen, said system comprising: 
means for defining the document process color; 
means for defining each of at least one spot colors to be 

applied onto the document process color; 
means for applying shade values to each of said document 

process color, 
means for applying shade values to each of said at least one 

spot colors; 
means for defining a new color based on the shade values 

applied for each of said document process color and for 
each of said at least one spot color, and 

means for applying said defined mew new color to a 
document depicted visually on a computer monitor 
SCC. 

7. The system of claim 6 wherein said system further 
includes: 

said means for defining the document process color 
includes: 
means for defining the process color components of the 

document process color; and 
said means for applying shade values to each of said docu 
ment process color and to each of said at least one spot 
color includes: 
means for applying a shade value to each of the process 

color components of the document process color. 
8. The system of claim 67 wherein said system further 

includes: 
said means for defining each of at least one spot color to be 

applied onto the document process color includes: 
means for defining the spot color model components of 

each of the at least one spot color to be applied onto 
the document process color; and 

said means for applying shade values to each of said docu 
ment process color and to each of said at least one spot 
color further includes: 
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means for applying a shade value to each of the compo 
nents of each of the at least one spot color to be 
applied onto the document process color. 

9. The system of claim 6 wherein said system further 
includes: 

said means for defining the document process color 
includes: 
means for defining the process color components of the 
document process color; 

said means for defining each of at least one spot color to be 
applied onto the document process color includes: 
means for defining the spot color model components of 

each of the at least one spot color to be applied onto 
the document process color; and 

said means for applying shade values to each of said docu 
ment process color and to each of said at least one spot 
color further includes: 
means for applying a shade value to each of the process 

color components of the document process color and 
to each of the spot color components of each of the at 
least one spot color to be applied onto the document 
process color. 

10. The system of claim 6 wherein said means for defining 
a new color includes: 
means for layering on each of said at least one spot color 

onto said document process color sequentially in an 
iterative process. 

11. The system of claim 6 wherein said means for applying 
said defined new color to a document depicted visually on a 
computer monitor Screen includes: 

means for converting the defined new color obtained from 
said means for defining a new color into a spot color 
model for display onto a computer monitor Screen. 

12. A process for digitally depicting a document having a 
combination of process colors and spot colors on a computer 
monitor Screen, said process comprising the steps of 

defining the process colors; 
defining the spot colors; 
assigning shade values to each of said process colors; 
assigning shade values to each of said spot colors; 
defining a color based on the combination of said assigned 

shade values for each of said process colors and for each 
of said spot colors; and 

applying said defined color to the document visually 
depicted on the computer monitor screen, and 

wherein at least one of the above said steps is performed 
using a Computer. 

13. The process of claim 12 wherein said step of defining 
process colors and the spot colors further includes: 

converting said process color into an RGB value. 
14. The process of claim 12 wherein said step of defining 

the process colors and the spot colors further includes: 
determining the RGB value for the spot color. 
15. The process of claim 12 wherein said step of defining a 

color based on the combination of said assigned shade values 
for each of said process colors and for each of said spot colors 
further includes: 

determining a value for said defined color based on each of 
said spot colors shaded by said assigned shade value 
layered onto each of said process colors. 

16. The process of claim 12 wherein said step of defining 
the process colors and the spot colors includes: 

defining the process colors by the components of the pro 
cess color model; and 

defining the spot colors by the components of the spot color 
model. 
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17. The process of claim 16 wherein said step of defining a 

color includes: 
assigning shade values to each of said components of the 

process colors; and 
assigning shade values to each of said components of the 

spot colors. 
18. A system for digitally defining a color formed from at 

least two color models, said system comprising: 
means for selecting at least one color component from a 

first color model; 
means for selecting at least one additional color component 

from at least one other color model; and 
means for assigning percentages to each of said selected 

color components from said first color model and from 
said at least one other color model to create a user 
defined color. 

19. A method comprising: 
selecting at least one color component from a first color 

model 
selecting at least one additional color component from at 

least one other color model 
assigning shade values to each of the selected color com 

ponents from the first color model and from the at least 
One other color model to create a user-defined color, 
and 

wherein at least One of said selecting and assigning is 
performed using a computer. 

20. A system comprising: 
a document production process represented in composite 
form which is to be rendered on a first rendering device 
with one or more colors from a first set of color models, 

means for creating one or more user-defined meta-ink col 
Ors, 

means for creating one or more approximations of the 
document production process by approximating the 
document production process in composite form with the 
One or more user-defined meta-ink colors, wherein the 
One or more approximations of the document production 
process are capable of being rendered by a second ren 
dering device, and 

means for creating One or more intermediate representa 
tions of the document production process in composite 
form by approximating the document production pro 
CaSS. 

21. The system of claim 20, wherein the first rendering 
device comprises a printing press. 

22. The system of claim 20, wherein the second rendering 
device comprises a computer display. 

23. A system comprising: 
a document production process including one or more 

document colors, 
a first rendering device capable of rendering documents in 

accordance with a first set of color models, 
a second rendering device capable of rendering documents 

in accordance with a second set of color models, and 
a meta-ink color capable of being used by the second 

rendering device in rendering an approximation of the 
document production process, the meta-ink formed, at 
least in part, by assigning shade values to a component 
of a color in the first set of color models and to a com 
ponent of a color in the second set of color models. 

24. The system of claim 23, wherein the first rendering 
device comprises a printing press. 

25. The system of claim 23, wherein the second rendering 
device comprises a computer display. 
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26. The system of claim 23, wherein the first set color 
models includes one or more of the following: a Cyan-Ma 
genta-Yellow-Black (CMYK) process color model, a Hexach 
rome color model, a Red-Blue-Green (RBG) spot color 
model, and a user-defined color model. 

27. A method comprising: 
accepting a production process document which is to be 

rendered on a printing press with a first set of one or 
more color models, 

creating an intermediate composite representation of the 
production process document by approximating the pro 
duction process document in composite form with a sec 
Ond set of one or more color models capable of being 
rendered by a computer display, and 

rendering an accurate depiction of the production process 
document on the computer display based on the inter 
mediate composite representation of the production pro 
cess document, and 

wherein at least one of said accepting, creating and ren 
dering is performed using a computer: 

28. The method of claim 27, wherein creating an interme 
diate composite representation comprises. 

defining a set of one or more process colors used in the 
production process document, 

defining a set of one or more process spot colors used in the 
production process document, 

assigning shade values to each of said one or more process 
colors used in the production process document, 

assigning Shade values to each of said one or more spot 
colors used in the production process document, and 

defining a color based on the combination of said assigned 
shade values for each of said process colors and for each 
of said spot colors. 

29. The method of claim 27, wherein said rendering an 
accurate depiction of the production process document on the 
computer display based on the intermediate composite rep 
resentation of the production document comprises applying 
the defined color to the intermediate representation. 

30. The method of claim 27, wherein the first set of one or 
more color models includes one or more of the following: a 
Cyan-Magenta-Yellow-Black (CMYK) process color model, a 
Hexachrome color model, Red-Blue-Green (RBG) spot color 
model, and a user-defined color model. 
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31. The method of claim 27, wherein the first set of one or 

more color models is different than the second set of one or 
more color models. 

32. The method of claim 27, wherein the second color 
model comprises a meta-ink color model. 

33. A system comprising: 
a first set of one or more graphical user interface (GUI) 

components configured to receive an indication regard 
ing at least One color component from a first color 
model 

a second set of the One or more GUI components config 
ured to receive an indication regarding at least one 
additional color component from at least one other color 
model and 

a third set of the One or more GUI components configured 
to assign shade values to each of the selected color 
components from the first color model and from the at 
least one other color model to create a user-defined 
color. 

34. The system of claim 33, wherein the first set of one or 
more GUI components, the second set of one or more GUI 
components, and the third set of one or more GUI components 
are all displayed concurrently within the same window. 

35. The system of claim 33, wherein the first set of one or 
more GUI components, the second set of one or more GUI 
components, and the third set of one or more GUI components 
are all displayed in separate windows. 

36. The system of claim 33, wherein one or more GUI 
components from the first set of one or more GUI components, 
the second set of one or more GUI components, and the third 
set of one or more GUI components comprise a drop down 
list. 

37. The system of claim 33, wherein one or more GUI 
components from the first set of one or more GUI components, 
the second set of one or more GUI components, and the third 
set of one or more GUI components comprise a slider bar. 

38. The system of claim 33, wherein one or more GUI 
components from the first set of one or more GUI components, 
the second set of one or more GUI components, and the third 
set of one or more GUI components comprise a text box. 

39. The system of claim 33, wherein one or more GUI 
components from the first set of one or more GUI components, 
the second set of one or more GUI components, and the third 
set of one or more GUI components comprise a color palate. 
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