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(57) ABSTRACT

A bi-color-image-signal generating apparatus includes a
reception unit and a generating unit. The reception unit
receives specification of a specified color in a case of gener-
ating a bi-color image signal from a color image signal. The
bi-color image signal has color components representing two
colors which are an achromatic color and a chromatic color
that is the specified color. The generating unit obtains an
amount of each color material which is to be used to form an
image having the two colors from the color image signal on
the basis of a brightness of the specified color, an amount of
each color material which is necessary for image formation
using the specified color, and a brightness of the color image
signal, and generates the bi-color image signal from the color
image signal using the obtained amount of each color mate-
rial.
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BI-COLOR -IMAGE-SIGNAL GENERATING
APPARATUS, IMAGE FORMING SYSTEM,
BI-COLOR -IMAGE-SIGNAL GENERATION
METHOD, AND COMPUTER-READABLE
MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on and claims priority
under 35 USC 119 from Japanese Patent Application No.
2011-070234 filed Mar. 28, 2011.

BACKGROUND
[0002] (i) Technical Field
[0003] The present invention relates to a bi-color-image-

signal generating apparatus, an image forming system, a bi-
color-image-signal generation method, and a computer-read-
able medium storing a program.

SUMMARY

[0004] According to an aspect of the invention, there is
provided a bi-color-image-signal generating apparatus
including a reception unit and a generating unit. The recep-
tion unit receives specification of a specified color in a case of
generating a bi-color image signal from a color image signal.
The bi-color image signal has color components representing
two colors which are an achromatic color and a chromatic
color that is the specified color. The generating unit obtains an
amount of each color material which is to be used to form an
image having the two colors from the color image signal on a
print medium on the basis of a brightness of the specified
color, an amount of each color material which is necessary for
image formation using the specified color on a print medium,
and a brightness of the color image signal, and generates the
bi-color image signal from the color image signal using the
obtained amount of each color material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Exemplary embodiment(s) of the present invention
will be described in detail based on the following figures,
wherein:

[0006] FIG.11isablock diagram of an overall configuration
of an image forming system according to an exemplary
embodiment of the present invention;

[0007] FIG. 2 is a functional block diagram of a color
processing system of the image forming system according to
the exemplary embodiment of the present invention;

[0008] FIG. 3 is a table illustrating an example of, for an
input image signal having certain values, the corresponding
values of an image signal of a bi-color image and an output
image signal in the image forming system according to the
exemplary embodiment of the present invention;

[0009] FIG. 4 is a flowchart for explaining a process of
obtaining bi-color coefficients using the color processing sys-
tem of the image forming system according to the exemplary
embodiment of the present invention;

[0010] FIG. 5 is a flowchart for explaining the process of
obtaining bi-color coefficients using the color processing sys-
tem of the image forming system according to the exemplary
embodiment of the present invention;

[0011] FIG. 6 is a flowchart for explaining the process of
obtaining bi-color coefficients using the color processing sys-
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tem of the image forming system according to the exemplary
embodiment of the present invention;

[0012] FIG. 7 is a graph illustrating an example of change
in the output image signal for the input image signal that
ranges from white to red and from red to black in a case in
which image formation is performed using two colors, i.e.,
black and red that is a specified color, by the color processing
system of the image forming system according to the exem-
plary embodiment of the present invention;

[0013] FIG. 8 is an example of a screen display of a print
setting tab that is displayed in accordance with a program on
a display device of a personal computer in the image forming
system according to the exemplary embodiment of the
present invention;

[0014] FIG. 9 is a graph illustrating an example of change
in the output image signal for the input image signal that
ranges from white to red and from red to black in a case in
which image formation is performed using two colors, i.e.,
black and red that is a specified color, by the color processing
system of the image forming system according to the exem-
plary embodiment of the present invention;

[0015] FIG. 10 is a table illustrating an example of, for the
input image signal having certain values, the corresponding
values of the image signal of a bi-color image and the output
image signal in the image forming system according to the
exemplary embodiment of the present invention; and

[0016] FIG. 11 is a flowchart for explaining a process,
which is provided as a comparative example, of obtaining
bi-color coefficients.

DETAILED DESCRIPTION

[0017] An exemplary embodiment of the present invention
will be described below.

[0018] FIG.1is ablock diagram of an overall configuration
of'an image forming system according to the present exem-
plary embodiment.

[0019] A personal computer (PC) 2 and an image forming
device 3 are connected to each other via a network 4, thereby
configuring an image forming system 1. The image forming
device 3 is a device that forms an image on a print medium
such as a sheet of paper. Various methods, such as an electro-
photographic method and an inkjet method, may be used as
image forming methods by the image forming device 3. Here-
inafter, a case of performing image formation using electro-
photography will be described as an example. The image
forming device 3 is capable of forming a color image using
four color materials (toners in the electrophotographic
method), i.e., yellow (Y), magenta (M), cyan (C), and black
X.

[0020] The PC 2 includes a central processing unit (CPU)
11, a random-access memory (RAM) 12, a magnetic storage
device 13, an input device 14, a display device 15, and a
communication control device 16. The CPU 11 performs
various arithmetic operations, and centrally controls indi-
vidual devices. The RAM 12 is used as a work area of the CPU
11. The magnetic storage device 13 stores various programs,
fixed signals, and so forth. The input device 14 includes a
mouse, a keyboard, and so forth. The display device 15 dis-
plays an image. The communication control device 16 per-
forms communication with the image forming device 3 via
the network 4. A program 17 is set up in the PC 2 so as to serve
as a driver of the image forming device 3.

[0021] Regarding the program 17, the program 17 that is
stored in a storage medium may be read, and be set up in the
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PC 2. Alternatively, the program 17 may be downloaded from
the Internet or the like, and be set up in the PC 2.

[0022] FIG. 2 is a functional block diagram of a color
processing system.

[0023] The PC 2 realizes a color processing system 21 in
accordance with the program 17. However, the color process-
ing system 21 may be realized in the image forming device 3,
instead of in the PC 2, in accordance with a control program
for controlling the image forming device 3.

[0024] A user operates the PC 2 to determine an image
signal that is targeted for image formation which is to be
performed by the image forming device 3. When the user
specifies the image signal and makes a print request of the
image forming device 3, the color processing system 21 per-
forms image processing, which is described below, on the
image signal.

[0025] The image signal that is input is an image signal
having color components representing three colors (blue (B),
green (G), and red (R)), and is denoted by (B,, G, R)). A
bi-color processing unit 22 performs bi-color processing on
the input image signal (B, G,, R,). In other words, the input
image signal (B, G, R,) is a full-color image signal. The
input image signal (B,, G,, R,) is converted into an image
signal (B,, G,, R,) ofabi-colorimage that has two colors, i.e.,
an achromatic color and one specific chromatic color (here-
inafter, referred so as a “specified color” in some cases) that is
specified by a user. Examples of the bi-color image include an
image having black and red. A bi-color-coefficient generating
and storage unit 23 generates bi-color coefficients that are
coefficients used for bi-color processing by the bi-color pro-
cessing unit 22, and stores and holds the generated bi-color
coefficients.

[0026] A color-conversion processing unit 24 performs
color-conversion processing on the image signal (B,, G,,R,)
of'a bi-color image, which has been generated by the bi-color
processing unit 22, thereby generating an output image signal
(Y, M,, C;, K)). In other words, an image signal that is
represented in a color space defined by three colors, i.e., blue
(B), green (G), and red (R), is subjected to color conversion so
as to be converted into an image signal that is represented in
acolor space defined by four colors, i.e., yellow (Y), magenta
(M), cyan (C), and black (K). A color-conversion-coefficient
storage unit 25 stores color-conversion coefficients that are
coefficients used for color-conversion processing by the
color-conversion processing unit 24. Note that, in the color
processing system 21, it is necessary to assume, for certain
values of the input image signal (B, G, R,), the correspond-
ing values of the output image signal (Y,, M,, C,, K,). For
this reason, the bi-color processing unit 22 needs to convert
the input image signal (B,, G|, R,) into the image signal (B,,
G,, R,) of a bi-color image under the assumption that the
color-conversion processing unit 24 outputs, for certain val-
ues of the input image signal (B,, G,, R,) of a bi-color image,
the output image signal (Y,, M, C,, K,) having the corre-
sponding values, which are the corresponding color-conver-
sion coefficients. Accordingly, it is necessary to generate
bi-color coefficients with reference to the color-conversion
coefficients.

[0027] Furthermore, referring to FIG. 2, although bi-color
processing and color-conversion processing are separately
performed at two stages, the bi-color processing and color-
conversion processing may be performed simultaneously.
[0028] FIG. 3 is a table illustrating an example of, for the
input image signal (B;, G,, R,) having certain values, the
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corresponding values of the image signal (B,, G,, R,) of a
bi-color image and the output image signal (Y,, M, C,, K,).
Because the input image signal (B,, G, R,) is a full-color
image signal, 256x256x256 patterns exist as combinations of
color components B, G, and R,. In the example illustrated
in FIG. 3, 4913 discrete patterns among the 256x256x256
patterns are defined. Regarding patterns that are not defined
here, values of the image signal (B,, G,, R,) of a bi-color
image and the output image signal (Y, M,, C,, K,) for the
input image signal (B,, G,, R,) can be obtained by perform-
ing a complementary process on defined values.

[0029] FIG. 11 is flowchart of a process of generating bi-
color coefficients, and the process is provided as a compara-
tive example that is compared with a process, which is
described below with reference to FIGS. 4 to 6, in the present
exemplary embodiment.

[0030] Inthis process, first, an input image signal (which is
represented in one of various color spaces, such as an RGB
color space and a Lab color space) of an image that is to be
converted into a bi-color image is specified (step S101). A
characteristic value of the input image signal is calculated
from the input image signal (step S102). Then, whether or not
each portion of the image exists in a colored region, i.e., exists
in a region that has a certain fixed saturation or a hue region
(colored region) that is determined in advance, is determined
from the input image signal (step S103). When a portion of
the image exists in a colored region (YES in step S103), the
characteristic value is converted into a density value of a
specified color (step S104). When a portion of the image does
not exist in a colored region (NO in step S103), the charac-
teristic value is converted into a density value of K (step
S105). In this manner, when bi-color processing has finished
for all of input image signals (YES in step S106), bi-color
coefficients are generated (step S107).

[0031] In the process that is provided as a comparative
example, whether or not each portion of the image exists in a
colored region is determined in step S103, thereby determin-
ing whether a specified color or K is to be used. Differently
from the above-mentioned process in the present exemplary
embodiment, when the process is performed for a portion of
the image that has been determined to be a boundary portion
of a threshold which is used as a determination reference, a
natural tone is not easily maintained by reproducing the tone
before and after the process is performed for the portion of the
image that has been determined to be a boundary portion of
the threshold.

[0032] FIGS. 4 to 6 are flowcharts for explaining a process
of obtaining bi-color coefficients using the color processing
system 21 in the present exemplary embodiment.

[0033] Inthe description given below, BI-B denotes a color
component B of an image signal representing a specified
color. BI-G denotes a color component G of the image signal
representing the specified color. BI-R denotes a color com-
ponent R of the image signal representing the specified color.
L ;0010 denotes a brightness value of the specified color. Y-
cotor denotes an amount of Y toner of the specified color.
M, 010 denotes an amount of M toner of the specified color.
C denotes an amount of C toner of the specified color.

bicolor
Y 4 1ze denotes a target amount of Y toner for the specified
color. M, denotes a target amount of M toner for the

specified color. C,,,.., denotes a target amount of C toner for
the specified color. DENS denotes a density coefficient.
Lrate-B denotes a brightness calculation coefficient of B.
Lrate-G denotes a brightness calculation coefficient of G.
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Lrate-R denotes a brightness calculation coefficient of R.
IN-B denotes a color component B (B,) of an input image
signal. IN-G denotes a color component G (G,) of the input
image signal. IN-R denotes a color component R (R,) of the
input image signal. IN-L. denotes a brightness value of the
inputimage signal. OUT-Y denotes a color componentY (Y,)
of'an output image signal for the input image signal. OUT-M
denotes a color component M (M, ) of the output image signal
for the input image signal. OUT-C denotes a color component
C (C,) of the output image signal for the input image signal.
OUT-K denotes a color component K (K,) of the output
image signal for the input image signal. OUT-B denotes a
color component B (B,) of an image signal, which is calcu-
lated from the output image signal (Y, M, C, K), of a bi-color
image. OUT-G denotes a color component G (G,) of the
image signal, which is calculated from the output image
signal (Y, M, C, K), of a bi-color image. OUT-R denotes a
color component R (R,) of the image signal, which is calcu-
lated from the output image signal (Y, M, C, K), of a bi-color
image.

[0034] FIG. 4 will be described. The process given below
can be performed with reference to the table illustrated in
FIG. 3. First, a characteristic value of one chromatic color (for
example, if the chromatic color is red, red is represented by an
equation (B, G, R)=(0, 0, 255)) that is specified by a user is
calculated from the chromatic color that is a specified color
(step S1). Here, the characteristic value includes a brightness
value (which may be referred to as an intensity value, a
luminance value, or the like), and amounts of toners. Here, the
amounts of toners are amounts of color materials. Because a
case of performing image formation using electrophotogra-
phy is described, the amounts of color materials are the
amounts of toners. The amounts of toners in this case are
indicated by values of color components of an output image
signal (Y,, M,, C,) that is obtained by performing bi-color
processing and color-conversion processing on an image sig-
nal representing the specified color. For example, if the speci-
fied color is red, referring to FIG. 3, red is represented by an
equation (B,, G,, R;)=(0, 0, 255), and the amounts of toners
are indicated by values of color components, which are rep-
resented by an equation (Y, M,, C,)=(255, 255, 0), of an
output image signal.

[0035] Calculation of the characteristic value can be per-
formed using Equations (1) to (4). Note that various schemes
including Equations (1) to (4) can be used as specific calcu-
lation schemes. Accordingly, each Equation given below is
expressed only in function form.

L picotor=F (BI-B,BI-G,BI-R,Lrate-B, Lrate-G, Lrate-R) (D
Yoicotor=F Yiarger DENS) @
Miicotor=F M arges DENS) 3
Chicotor=F (Crarger DENS) Q)
[0036] Here, the brightness value L, ., of the specified

color in Equation (1) can be obtained, for example, by mul-
tiplying the color component BI-B, which is a color compo-
nent B of the image signal representing the specified color, the
color component BI-G, which is a color component G of the
image signal representing the specified color, and the color
component BI-R, which is a color component R of the image
signal representing the specified color, by the brightness cal-
culation coefficient Lrate-B of B, the brightness calculation
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coefficient Lrate-G of G, and the brightness calculation coet-
ficient Lrate-R of R, respectively.

[0037] Next, an input image signal is specified (step S2).
That is, a user operates the PC 2 to make a print request of the
image forming device 3 for bi-color printing, and an image
signal for the print request is specified.

[0038] Next, a characteristic value is calculated from the
input image signal (step S3). Here, a characteristic value is a
brightness value (which may be referred to as an intensity
value, a luminance value, or the like).

[0039] Calculation of the characteristic value is performed
using Equation (5) given below.

IN-L=f(IN-B,IN-G,IN-R, Lrate-B, Lrate-G,Lrate-R) (5)

[0040] Here, the brightness value IN-L of the input image
signal in Equation (5) can be obtained, for example, by mul-
tiplying the color component IN-B, which is a color compo-
nent B of the input image signal, the color component IN-G,
which is a color component G of the input image signal, and
the color component IN-R, which is a color component R of
the input image signal, by the brightness calculation coeffi-
cient Lrate-B of B, the brightness calculation coefficient
Lrate-G of G, and the brightness calculation coefficient
Lrate-R of R, respectively.

[0041] Next, amounts of toners that are to be used to per-
form image formation using the specified color are calculated
on the basis of the relationship between the characteristic
value of the specified color and the characteristic value of the
input image signal, which are obtained above, (step S4). For
example, if the specified color is red, amounts of Y toner and
M toner are calculated. Calculation in this case is performed
using Equations (6) to (8) given below. A specific example of
this process in step S4 will be described below with reference
to FIG. 5.

OUT-Y=f(IN-L Ly 1o Ypicotor) (6)
OUT-M=6(IN-L,L ;e otorMpicotor) @]
OUT-C=f(IN-L,Lp;co10m Cricotor) ®
[0042] Next, an amount of K toner is calculated on the basis

of the relationship between the characteristic value of the
specified color and the characteristic value of the input image
signal, which are obtained above (step S5). Calculation in this
case is performed using Equation (9) given below. A specific
example of this process in step S5 will be described below
with reference to FIG. 6. Note that continuity of a K image is
maintained by using different equations for calculation in
steps S4 and S5.

OUT-K=f(IN-L Ly;c01,,) ©

[0043] Next, when bi-color processing has not finished for
all input image signals (NO in step S6), the process returns to
step S2. When bi-color processing has finished for all input
image signals (YES in step S6), bi-color coefficients are
generated (step S7). Generation of bi-color coefficient can be
performed using Equations (10) to (12) given below. Two
types of equations are prepared as each of Equations (10) to
(12). Either one of the two types of equations can be selected
in accordance with the contents of color-conversion process-
ing. Here, bi-color coefficients (B,, G,, R,) are calculated so
that color components (Y,,M,, C,, K, ) calculated in steps S4
and S5 can be reproduced using the color-conversion coeffi-
cients used by the color-conversion processing unit 24.
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OUT-B=f(OUT-Y,OUT-M,0UT-C,OUT-K) or f(OUT-
Y,0UT-K) (10)

OUT-G=f(OUT-Y,0UT-M,0UT-C,OUT-K) or
FOUT-M,0UT-K) (11

OUT-R=f(OUT-¥,0UT-M,0UT-C,0UT-K) or f(OUT-

C,0UT-K) (12)
[0044] FIG. 5 illustrates a subroutine of step S4. In step S4,
first, whether or not the brightness value (which may be
referred to as an intensity value, a luminance value, or the
like) of the specified color is higher than the brightness value
of the input image signal is determined (step S11).

[0045] When the brightness value of the specified color is
higher than the brightness value of the input image signal
(YES in step S11), amounts of toners that are to be used to
reproduce the specified color in a case of image formation are
determined on the basis of the relationship, which is obtained
with respect to white (that is represented by an equation (B, G,
R)=(255, 255, 255)), between the brightness value of the
specified color and the brightness value of the input image
signal (step S12). When the brightness value of the specified
color is not higher than the brightness value of the inputimage
signal (NO in step S11), amounts of toners that are to be used
to reproduce the specified color in a case of image formation
are determined on the basis of the relationship, which is
obtained with respect to black (that is represented by an
equation (B, G, R)=(0, 0, 0)), between the brightness value of
the specified color and the brightness value of the input image
signal (step S13).

[0046] FIG. 6 illustrates a subroutine of step S5. In step S5,
first, whether or not the brightness value (which may be
referred to as an intensity value, a luminance value, or the
like) of the specified color is higher than the brightness value
of'the input image signal is determined (step S21). When the
brightness value of the specified color is higher than the
brightness value of the input image signal (YES in step S21),
an amount of K toner is not generated (step S22). In this case,
K toner is not used. Accordingly, a tone is reproduced by
continuously changing the amounts of toners used to repro-
duce the specified color.

[0047] When the brightness value of the specified color is
not higher than the brightness value of the input image signal
(NO in step S21), an amount of K toner is determined on the
basis of the relationship, which is obtained with respect to
black (that is represented by the equation (B, G, R)=(0, 0, 0)),
between the brightness value of the specified color and the
brightness value of the input image signal (step S23). In other
words, regarding an input image signal having a brightness
value that is lower than the brightness value of the specified
color, the amount of K toner is changed in accordance with a
brightness ratio, whereby a tone is reproduced by continu-
ously changing the amount of K toner and the amounts of
toners used to reproduce the specified color.

[0048] In the present process, the saturation values of the
input image signal and the specified color are not considered.
A bi-color image that is tinted the specified color is generated
for an input image signal having no saturation that is an image
signal representing gray.

[0049] FIG. 7 is a graph illustrating an example of change
in the output image signal (Y, M, C, K) for the input image
signal that ranges from white (which is represented by the
equation (B, G, R)=(255, 255, 255)) to red (which is repre-
sented by the equation (B, G, R)=(0, 0, 255)) and from red
(which is represented by the equation (B, G, R)=(0, 0,255)) to
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black (which is represented by the equation (B, G, R)=(0, 0,
0)) in a case in which image formation is performed using two
colors, i.e., black and red that is the specified color, by the
above-described process. The vertical axis represents a tone
(which ranges from 0to 255) of each color, i.e., Y, M, C, or K.
[0050] A red portion that is provided with respect to values
represented by the equation (B, G, R) (0, 0, 255) is reproduced
using amounts of Y toner and M toner. A color between red
and white is expressed using a tone of red that is reproduced
by an amount of Y toner and an amount of M toner. The
amounts of Y toner and M toner decrease as a reproduced
color is lighter (see step S12). Furthermore, as the reproduced
color changes from red to black, the amount of K toner
gradually increases, and the amounts of Y toner and M toner
decrease (see step S13). A tone is maintained as a result of
outputting an image.

[0051] FIG. 8 is an example of a screen display of a print
setting tab that is displayed in accordance with the program
17 on the display device 15 of the PC 2.

[0052] In a case of causing the image forming device 3 to
form a bi-color image having an achromatic color and a
specified color as described above, a user selects a bi-color
mode 33 in a color mode 32 of a print setting tab 31. Then,
when the bi-color mode 33 is selected, settings can be set in
detailed settings 34. First, a specified color can be selected in
a color specification 35 for bi-color. As in the above-de-
scribed example, in a case of selecting red as a specified color
for an achromatic color, “Red+Black” is selected as illus-
trated in FIG. 8.

[0053] Furthermore, either “Brightness-Reproduction-Ori-
ented” or “Saturation-Oriented” can be selected in a process-
ing specification 36 for bi-color. When “Brightness-Repro-
duction-Oriented” is selected, an image in which
reproduction of brightness is oriented is formed as a bi-color
image. Moreover, when “Saturation-Oriented” is selected, an
image in which reproduction of saturation is oriented is
formed as a bi-color image.

[0054] Such a “Brightness-Reproduction-Oriented” or
“Saturation-Oriented” image can be expressed by adjusting
each of the brightness calculation coefficients [rate-B, Lrate-
G, and Lrate-R in Equation (1).

[0055] Additionally, the color density, which indicates the
degree of light and dark, of an image can be selected in a
density specification 37 for bi-color. The color density of an
image can be adjusted using the density coefficient DENS in
Equations (3) to (5). With the density coefficient DENS, the
density of red can be reduced or increased with respect to red,
which is the specified color and which is represented by the
equation (B, G, R)=(0, 0, 255).

[0056] FIG. 9 illustrates an example in a case in which the
color density of an image is reduced, compared with the color
density of the image, which is used as a reference, in the
example illustrated in FIG. 7. With respect to red that is the
specified color and that is represented by the equation (B, G,
R)=(0, 0, 255), the amount of M toner in the example illus-
trated in FIG. 9 is smaller than the amount of M toner in the
exampleillustrated in FIG. 7. The amount of Y toner is further
reduced. With the reduced amounts of M toner and Y toner,
the color density of the image in the example illustrated in
FIG. 9 is lower than the color density of the image in the
example illustrated in FIG. 7.

[0057] FIG. 10 is a table illustrating an example of, for the
input image signal (B;, G,, R,) having certain values, the
corresponding values of the image signal (B,, G,, R,) of a



US 2012/0250042 Al

bi-color image and the output image signal (Y,, M, C,, K,).
The difference between the example illustrated in FIG. 10 and
the example illustrated in FIG. 3 is that, in a case of converting
the image signal (B,, G,, R,) of a bi-color image into the
output image signal (Y, M,, C,, K)), first, the image signal
(B,, G,, R,) of a bi-color image is subjected to complemen-
tary-color conversion to generate an image signal (Y, M, C),
and that the image signal (Y, M, C) is subjected to under color
removal (UCR) conversion, thereby converting the image
signal (B,, G,, R,) of a bi-color image into the output image
signal (Y, M,, C,, K,).

[0058] Both complementary-color conversion and UCR
conversion are generally used color conversion parameters,
and do not depend on the characteistics of the image forming
device 3. Accordingly, if the above-descried bi-color process-
ing is performed under the assumption that color-conversion
processing is performed using the color conversion param-
eters by the image forming device 3, it is unnecessary to
consider, as parameters for the bi-color processing, color
conversion parameters for each of image forming devices 3
that are different from one another, and the same color con-
version parameters can be used.

[0059] The foregoing description of the exemplary
embodiments of the present invention has been provided for
the purposes of illustration and description. It is not intended
to be exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations will
be apparent to practitioners skilled in the art. The embodi-
ments were chosen and described in order to best explain the
principles of the invention and its practical applications,
thereby enabling others skilled in the art to understand the
invention for various embodiments and with the various
modifications as are suited to the particular use contemplated.
Itis intended that the scope of the invention be defined by the
following claims and their equivalents.

What is claimed is:

1. A bi-color-image-signal generating apparatus compris-
ing:

a reception unit that receives specification of a specified

color in a case of generating a bi-color image signal from
a color image signal, the bi-color image signal having
color components representing two colors which are an
achromatic color and a chromatic color that is the speci-
fied color; and

a generating unit that obtains an amount of each color

material which is to be used to form an image having the
two colors from the color image signal on a print
medium on the basis of a brightness of the specified
color, an amount of each color material which is neces-
sary for image formation using the specified color on a
print medium, and a brightness of the color image signal,
and that generates the bi-color image signal from the
color image signal using the obtained amount of each
color material.

2. The bi-color-image-signal generating apparatus accord-
ing to claim 1, wherein the generating unit obtains the bright-
ness of the specified color by multiplying a color component
of'an image signal representing the specified color by a coef-
ficient that is determined in advance, and obtains the bright-
ness of the color image signal by multiplying the color com-
ponent of the color image signal by the coefficient.

3. The bi-color-image-signal generating apparatus accord-
ing to claim 1, wherein the generating unit generates the
bi-color image signal on the basis of a density of the specified
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color in the bi-color image signal that is provided with respect
to a density of the same color in the color image signal, and,
when a request is made, the generating unit changes the
density of the specified color from the density of the same
color in the color image signal.

4. The bi-color-image-signal generating apparatus accord-
ing to claim 2, wherein the generating unit generates the
bi-color image signal on the basis of a density of the specified
color in the bi-color image signal that is provided with respect
to a density of the same color in the color image signal, and,
when a request is made, the generating unit changes the
density of the specified color from the density of the same
color in the color image signal.

5. The bi-color-image-signal generating apparatus accord-
ing to claim 1, wherein, for the color image signal having a
brightness higher than the brightness of the specified color,
the generating unit generates the bi-color image signal that is
reproduced using only the specified color, and, for the color
image signal having a brightness equal to or lower than the
brightness of the specified color, generates the bi-color image
signal that is reproduced using a combination of the achro-
matic color and the specified color.

6. The bi-color-image-signal generating apparatus accord-
ing to claim 2, wherein, for the color image signal having a
brightness higher than the brightness of the specified color,
the generating unit generates the bi-color image signal that is
reproduced using only the specified color, and, for the color
image signal having a brightness equal to or lower than the
brightness of the specified color, generates the bi-color image
signal that is reproduced using a combination of the achro-
matic color and the specified color.

7. The bi-color-image-signal generating apparatus accord-
ing to claim 1, wherein the generating unit generates the
bi-color image signal under the assumption that the bi-color
image signal, which has been generated by the generating
unit, is to be subjected to complementary-color conversion,
and that the bi-color image signal, which has been subjected
to complementary-color conversion, is to be subjected to
under-cover-removal conversion.

8. The bi-color-image-signal generating apparatus accord-
ing to claim 2, wherein the generating unit generates the
bi-color image signal under the assumption that the bi-color
image signal, which has been generated by the generating
unit, is to be subjected to complementary-color conversion,
and that the bi-color image signal, which has been subjected
to complementary-color conversion, is to be subjected to
under-cover-removal conversion.

9. The bi-color-image-signal generating apparatus accord-
ing to claim 3, wherein the generating unit generates the
bi-color image signal under the assumption that the bi-color
image signal, which has been generated by the generating
unit, is to be subjected to complementary-color conversion,
and that the bi-color image signal, which has been subjected
to complementary-color conversion, is to be subjected to
under-cover-removal conversion.

10. The bi-color-image-signal generating apparatus
according to claim 4, wherein the generating unit generates
the bi-color image signal under the assumption that the bi-
color image signal, which has been generated by the gener-
ating unit, is to be subjected to complementary-color conver-
sion, and that the bi-color image signal, which has been
subjected to complementary-color conversion, is to be sub-
jected to under-cover-removal conversion.
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11. The bi-color-image-signal generating apparatus
according to claim 5, wherein the generating unit generates
the bi-color image signal under the assumption that the bi-
color image signal, which has been generated by the gener-
ating unit, is to be subjected to complementary-color conver-
sion, and that the bi-color image signal, which has been
subjected to complementary-color conversion, is to be sub-
jected to under-cover-removal conversion.

12. The bi-color-image-signal generating apparatus
according to claim 6, wherein the generating unit generates
the bi-color image signal under the assumption that the bi-
color image signal, which has been generated by the gener-
ating unit, is to be subjected to complementary-color conver-
sion, and that the bi-color image signal, which has been
subjected to complementary-color conversion, is to be sub-
jected to under-cover-removal conversion.

13. An image forming system comprising:

the bi-color-image-signal generating apparatus according

to claim 1; and

an image forming unit that performs image formation on

the basis of the bi-color image signal which has been
generated by the generating unit.

14. A bi-color-image-signal generation method compris-
ing:

receiving specification of a specified color in a case of

generating a bi-color image signal from a color image
signal, the bi-color image signal having color compo-
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nents representing two colors which are an achromatic
color and a chromatic color that is the specified color;
and

obtaining an amount of each color material which is to be

used to form an image having the two colors from the
color image signal on a print medium on the basis of a
brightness of the specified color, an amount of each color
material which is necessary for image formation using
the specified color on a print medium, and a brightness
of the color image signal, and generating the bi-color
image signal from the color image signal using the
obtained amount of each color material.

15. A computer-readable medium storing a program caus-
ing a computer to execute a process for generating a bi-color
image signal, the process comprising:

obtaining an amount of each color material which is to be

used to form an image having two colors from the color
image signal on the basis of a brightness of a specified
color, an amount of each color material that is necessary
to reproduce the specified color, and a brightness of a
color image signal that is a target, the specified color
being a chromatic color that is specified in advance, the
two colors being an achromatic color and the specified
color; and

generating a bi-color image signal using the obtained

amount of each color material, the bi-color image signal
being an image signal of the image having the two
colors.



