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An image forming apparatus to display an image, includes
a controller, a touch panel display, a color change location
specification part, and an approximate color image genera-
tor. The controller allows the touch panel display to display
a preview image based on image data, selects a specific
location of the preview image displayed by the color change
location specification part, generates an approximate color
image including an approximate color of the specific loca-
tion selected by the approximate color image generator, and
changes a color of an area including the specific location to
a color selected from the approximate color image.
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IMAGE PROCESSING APPARATUS,
METHOD OF CHANGING IMAGE COLOR,
AND RECORDING MEDIUM STORING
IMAGE COLOR CHANGE PROGRAM

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image process-
ing apparatus or the like.

Description of the Background Art

[0002] An image forming apparatus including a display
capable of previewing an image before printing has been
recently known.

[0003] When an image to be output is adjusted or when the
output setting is changed, the image previewed on a display
screen is visually confirmed, and thus the finish of the image
can be recognized before printing.

[0004] A known technique to change a color of an image
before printing has been provided (see Japanese Unexam-
ined Patent Application Publication No. 8-9179). In the
technique, for example, an image, the color of which is
conversed based on the original data and by a printer is
previewed on a monitor screen of a computer, and a user
selects a color conversion algorithm while looking at the
previewed image and thereby the image is printed in a color
desired by the user.

[0005] However, even within the printing color range of
an image forming apparatus, the color is likely to greatly
change depending on a monitor used by the user; therefore,
it may be difficult to desirably print the image only by
changing the color conversion algorithm.

[0006] Accordingly, a color printing apparatus disclosed
as a prior art (see Japanese Unexamined Patent Application
Publication No. 9-198217) includes, for example, a pre-
viewer, a specification part that specifies a color correction
target on a preview screen of the previewer, a color correc-
tion part that performs color correction on print data of the
color correction target, and a color printer that prints a print
image, the color of which is corrected by the color correction
part. When the print data is transmitted from a DTP editing
device to the color printing apparatus, the print image is
color-displayed in the preview screen of the previewer.

[0007] Thus, before actually printing the image, a user
looks at the preview screen and thereby can check whether
the image can be printed in a color desired by the user.

[0008] However, in the technique described in Japanese
Unexamined Patent Application Publication No. 9-198217,
when a color of the color correction target for color change
is specified, the color correction part needs to select the color
by “character color”, “color palette”, “color control panel”,
or the like and the operation may be complicated. In
particular, at the time of selecting an approximate color, it
may be difficult to specify the color.

[0009] The present invention is thus made in view of a
problem of the prior art, and an object of the present
invention is to provide an image forming apparatus or the
like that can easily specify a color desired by a use at the
time of changing a color of an image.
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SUMMARY OF THE INVENTION

[0010] An image processing apparatus according to the
present invention includes a controller and a display. The
controller allows the display to display an image based on
image data, selects a specific location of the displayed
image, allows the display to display an image indicating an
approximate color to a color of the selected specific location,
and changes a color of an area including the selected specific
location to a color selected from the image indicating the
approximate color.

[0011] Further, a method of changing a color of an image
in an image processing apparatus including a controller and
a display, includes: displaying on the display an image based
on image data; selecting a specific location of the displayed
image; displaying on the display an image indicating an
approximate color to a color of the selected specific location;
and changing a color of an image including the specific
location to a color selected from the image indicating the
approximate color.

[0012] Furthermore, a recording medium storing an image
color change program according to the present invention is
applied in an image processing apparatus including a con-
troller and a display. The image color change program
allows a computer to implement: an image display function
to display on the display an image based on image data; a
specific location selection function to select a specific loca-
tion of the displayed image; an approximate color display
function to display on the display an image indicating an
approximate color to a color of the selected specific location;
and a color change function to change a color of an area
including the specific location to a color selected from the
image indicating the approximate color.

[0013] According to the image processing apparatus of the
present invention, the image processing apparatus including
the controller and the display is designed such that the
controller allows the display to display an image based on
image data, selects a specific location of the displayed
image, allows the display to display an image indicating an
approximate color to a color of the selected specific location,
and changes a color of an area including the specific location
to a color selected from the image indicating the approxi-
mate color. Thus, the image processing apparatus superior in
user interface can be provided. In the case of changing the
color of the specific location of the image, the image
processing apparatus can easily specify a color desired by a
user from the image indicating the approximate color.
[0014] According to the image processing apparatus of the
present invention, the image processing apparatus including
the controller and the display is configured such that the
controller allows the display to display an image based on
image data, selects a specific location of the displayed
image, allows the display to display an image indicating an
approximate color to the color of the selected specific
location, and changes the color of the area including the
specific location to the color selected from the image indi-
cating the approximate color. Thus, the image processing
apparatus superior in user interface can be provided. In the
case of changing the color of the image, the image process-
ing apparatus can easily specify a color desired by a user
from the image indicating the approximate color.

[0015] Further according to the recording medium storing
the image color change program of the present invention is
applied in the image processing apparatus including the
controller and the display. The image color change program
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allows a computer to implement: an image display function
to display on the display an image based on image data; a
specific location selection function to select a specific loca-
tion of the displayed image; an approximate color display
function to display on the display an image indicating an
approximate color to a color of the selected specific location;
and a color change function to change a color of an area
including the specific location to a color selected from the
image indicating the approximate color. The recording
medium storing the image color change program that can
realize the image processing apparatus superior in user
interface can be provided. In the case of changing the color
of the image, the image processing apparatus can easily
specify a color desired by a user from the image indicating
the approximate color.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a block diagram illustrating a configura-
tion of main parts of an image forming apparatus according
to a first embodiment.

[0017] FIG. 2 is an explanatory diagram illustrating the
entire configuration of the image forming apparatus.
[0018] FIG. 3A is an explanatory diagram illustrating an
example of displaying a preview image on a touch panel
display of the image forming apparatus.

[0019] FIG. 3B is an explanatory diagram illustrating an
example of displaying the preview image and an approxi-
mate color image on the touch panel display.

[0020] FIG. 3C is an explanatory diagram illustrating an
example of displaying on the touch panel display a preview
image after color change.

[0021] FIG. 4 is a flowchart illustrating steps of color
change processing of changing a color of a specific location
of a preview image displayed on the touch panel display of
the image forming apparatus.

[0022] FIG. 5 is a block diagram illustrating a configura-
tion of main parts of an image forming apparatus according
to a second embodiment.

[0023] FIG. 6 is an explanatory diagram illustrating, in a
two-dimensional plane, a Lab color space of an image in the
image forming apparatus.

[0024] FIG. 7 is a block diagram illustrating a configura-
tion of main parts of an image forming apparatus according
to a third embodiment.

[0025] FIG. 8A is an explanatory diagram illustrating an
example of displaying a preview image on the touch panel
display of the image forming apparatus.

[0026] FIG. 8B is an explanatory diagram illustrating an
example of displaying the preview image and an approxi-
mate color image on the touch panel display.

[0027] FIG. 8C is an explanatory diagram illustrating an
example of a mask image indicating a range of an area
including a specific location of the preview image, which is
subjected to color change.

[0028] FIG. 8D is an explanatory diagram illustrating an
example of displaying on the touch panel display a preview
image after color change.

[0029] FIG. 9 is a block diagram illustrating a configura-
tion of main parts of an image forming apparatus according
to a fourth embodiment.

[0030] FIG. 10A is an explanatory diagram illustrating an
example of displaying a preview image on the touch panel
display of the image forming apparatus.
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[0031] FIG. 10B is an explanatory diagram illustrating an
example of displaying the preview image and an approxi-
mate color image on the touch panel display.

[0032] FIG. 10C is an explanatory diagram illustrating an
example of displaying an image indicating a profile of a
specific location of the preview image, which is subjected to
color change.

[0033] FIG. 10D is an explanatory diagram illustrating an
example of displaying on the touch panel a preview image
after color change.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

First Embodiment

[0034] Hereinafter, embodiments of the present invention
will be described with reference to the drawings.

[0035] FIG. 1 is a block diagram illustrating a configura-
tion of main parts of an image forming apparatus according
to a first embodiment. FIG. 2 is an explanatory diagram
illustrating the entire configuration of the image forming
apparatus.

[0036] In the first embodiment, as illustrated in FIG. 1, an
image forming apparatus 100 according to an aspect of an
image processing apparatus includes: a draft scanner 110 to
which image data is input; an operation unit 120 provided
with a touch panel display (display) 130; a storage 150; an
image generator 160 that generates an image based on the
image data; an image output part 170 that outputs, as a
preview image, the image generated based on the image
data; and a controller 180 that controls processing operations
of the parts of the image forming apparatus 100.

[0037] The controller 180 allows the touch panel display
130 to display the preview image based on the image data,
selects a location (specific location) of the preview image,
which is specified by a user, and allows the touch panel
display 130 to display an approximate color image including
an approximate color to a color of the selected specific
location. In addition, the controller 180 changes a color of an
area including the specific location to a color selected by the
user from the approximate color image.

Configuration of Image Forming Apparatus

[0038] Here, the basic configuration of the image forming
apparatus 100 according to the first embodiment will be
described.

[0039] The configuration according to the present inven-
tion may be applied to an image processing apparatus other
than such an image forming apparatus or to an electrical
device.

[0040] The image forming apparatus 100 generates an
image on recording sheet by an electrographic method.
[0041] Further, the image forming apparatus 100 includes,
as operation modes, a copy mode, a facsimile mode (FAX
mode), a document filing mode (a mode in which a scanned
image is stored in the storage inside the image forming
apparatus), and a mail mode (a mode in which an e-mail is
sent with a scanned image attached). Furthermore, the image
forming apparatus 100 may further include a network printer
mode.

[0042] As illustrated in FIG. 2, the image forming appa-
ratus 100 mainly includes the draft scanner 110, an image
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forming part 104, a paper feeder 106, a paper processor 108,
the operation unit 120, and the like.

[0043] The operation unit 120 includes the touch panel
display 130 and a display operation part 140. The touch
panel display 130 includes a display panel 132 constituted
by a liquid crystal panel or the like, and a touch panel 134.
[0044] A home screen on which an operation mode of the
image forming apparatus 100 is selected, a current state of
the image forming apparatus 100, an address specified
status, a job processing status, or the like is displayed on the
display panel 132 in the touch panel display 130.

[0045] A selection button which is a software button is
displayed on a preview display area of the display panel 132.
When the area where the selection button is displayed is
pressed with a finger, the touch panel 134 detects the pressed
position. The display position of the selection button is
compared on a program with the position where the touch
panel 134 is pressed and thus selection of an operation mode
of the image forming apparatus 100, function setting, or
operation instruction is made or another operation is per-
formed. In addition to such touch operations, the image
forming apparatus 100 may support gesture operations.
[0046] The display operation part 140 includes a pilot
lamp 142, a power key 144, an energy conservation key
(hereinafter referred to as “energy saving key”) 146, and a
home key with 148 which a display screen on the touch
panel display 130 is returned to the home screen on which
an operation mode can be selected.

[0047] As described above, the image forming apparatus
100 includes the touch panel display 130 as a main operation
device, and includes the display operation part 140 consti-
tuted by a hardware key and the pilot lamp 142. The key of
the display operation part 140 is configured as a hardware
button compared with the software button constituted by the
touch panel display 130.

[0048] In addition, the image forming apparatus 100 is not
limited to an apparatus including the display operation part
140 configured as just described. Alternatively, the image
forming apparatus 100 may include the touch panel display
130 only. The image forming apparatus 100 may be config-
ured in any manner as long as the apparatus is configured
such that when a user selects an operation mode on the home
screen displayed on the touch panel display 130, the home
screen shifts to an initial screen of the selected operation
mode.

[0049] The storage 150 stores image data of a draft
scanned by the image forming apparatus 100. In addition,
programs, data, and the like required for controlling the
operation of the image forming apparatus 100 are stored in
the storage 150.

[0050] The controller 180 controls the image forming
apparatus 100 in accordance with the programs and data
stored in the storage 150 and executes control relating to
each function of the image forming apparatus 100.

Characteristic Configuration of Image Forming Apparatus

[0051] Next, the characteristic configuration of the image
forming apparatus 100 according to the first embodiment
will be described with reference to the drawings.

[0052] As illustrated in FIG. 1, the image forming appa-
ratus 100 according to the first embodiment includes the
draft scanner 110, the operation unit 120, the storage 150,
the image generator 160, the image output part 170, and the
controller 180 that are described above, and in addition to
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such components, the image forming apparatus 100 further
includes a color change location specification part 191 and
an approximate color image generator 192.

[0053] In addition to the control of each function of the
image forming apparatus 100, the controller 180 executes
control for changing a color of an image displayed on the
touch panel display 130 of the operation unit 120.

[0054] The color change location specification part 191
selects a specific location in a preview image displayed on
the touch panel display 130 of the operation unit 120.
[0055] The approximate color image generator 192 gen-
erates an approximate color image including an approximate
color to a color of the selected specific location.

[0056] Inthe first embodiment, the controller 180 specifies
the color of the location selected from the preview image by
the user with the color change location specification part
191, as a color to be changed.

[0057] Further, the controller 180 allows the touch panel
display 130 to display the approximate color image gener-
ated by the approximate color image generator 192.

[0058] Furthermore, the controller 180 changes a color of
an area including the specific location specified by the user
to a color selected from the approximate color image.
[0059] Moreover, the controller 180 allows the touch
panel display 130 to display a preview image of a print
image after color change.

Operation to Change a Color of an Image

[0060] Next, a case where a color of a specific location of
an image is changed in the image forming apparatus 100
according to the first embodiment will be described with
reference to the drawings.

[0061] FIG. 3A is an explanatory diagram illustrating an
example of displaying a preview image on the touch panel
display of the image forming apparatus according to the first
embodiment. FIG. 3B is an explanatory diagram illustrating
an example of displaying the preview image and an approxi-
mate color image on the touch panel display. FIG. 3C is an
explanatory diagram illustrating an example of displaying
on the touch panel display a preview image after color
change.

[0062] Inthe case of changing a color of a specific location
of'an output image (a print image), as illustrated in FIG. 3A,
a preview image 1310 based on the image data is displayed
on the touch panel display 130, and a location in the preview
image 1310, which is subjected to color change is specified
and thereby the color is changed.

[0063] In the first embodiment, in the case of displaying
the preview image 1310 on the touch panel display 130, a
first display area 1301 for displaying a preview image is
provided; therefore, the preview image 1310 is displayed in
the first display area 1301.

[0064] The preview image 1310 is a preview image gen-
erated based on the image data by the image generator 160.
In addition, the preview image displayed on the touch panel
display 130 may be a preview image of a print image
predicted based on the image data.

[0065] When a location in the preview image 1310, which
is subjected to color change by the user is specified, as
illustrated in FIG. 3B, an approximate color image 1320
including an approximate color to a color of a specific
location 1311 specified by the user is displayed on the touch
panel display 130. The approximate color in a preliminarily-
set range is displayed in the approximate color image 1320.
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[0066] In the first embodiment, in the case of displaying
the approximate color image 1320 on the touch panel
display 130, a second display area 1302 for displaying an
approximate color image is provided; therefore, the approxi-
mate color image 1320 is displayed in the second display
area 1302.

[0067] When a desired color (target color) 1322 desired by
the user is selected in the approximate color image 1320 as
illustrated in FIG. 3B, a p review image 1330 of an output
image after color change is displayed on the touch panel
display 130 as illustrated in FIG. 3C.

[0068] The color of the location specified by the user is
indicated by reference numeral 1321 in FIG. 3B.

[0069] In the first embodiment, instead of the preview
image 1310, the preview image 1330, the color of which is
changed is displayed in the first display area 1301.

[0070] In addition, in the case of displaying the preview
image 1330 of the output image, the color of which is
changed, a third display area is provided on the touch panel
display 130, and thus the preview image 1330 of the output
image, the color of which is changed may be displayed in the
third display area.

Color Change Operation Processing

[0071] Next, the processing of changing a color of a
specific location of a preview image displayed on the touch
panel display 130 in the image forming apparatus 100
according to the first embodiment will be described with a
flowchart.

[0072] FIG. 4 is a flowchart illustrating steps of color
change processing of changing a color of a specific location
of a preview image displayed on the touch panel display of
the image forming apparatus according to the first embodi-
ment.

[0073] Inthe case of changing a color of a specific location
of a preview image displayed on the touch panel display 130
in the image forming apparatus 100 according to the first
embodiment, an image is firstly scanned from a draft as
illustrated in FIG. 4 (step S1). The scanned image data is
stored in the storage 150.

[0074] Then, the preview image 1310 is generated based
on the image data (step S3), and the generated preview
image 1310 is displayed in the first display area 1301 on the
touch panel display 130 (step S5).

[0075] Then, whether the color of the image is changed is
determined (selected) (step S7). When it is determined in
step S7 that the color of the image is not to be changed, the
color change processing ends. In contrast, when it is deter-
mined in step S7 that the color of the image is to be changed,
a location in the preview image 1310, which is subjected to
color change is specified (step S9).

[0076] In step S9, the location in the preview image 1310,
which is subjected to color change is specified by the color
change location specification part 191.

[0077] Then, the approximate color image 1320 including
an approximate color to a color of the specified location is
generated by the approximate color image generator 192
(step S10). Subsequently, the approximate color image 1320
is displayed in the second display area 1302 (step S11).
[0078] Then, when the color to be changed in the approxi-
mate color image 1320 is specified by the user (step S13),
the area subjected to color change is changed to the specified
color (step S15). Afterward, the preview image 1330 after
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color change is displayed on the touch panel display 130
(step S17). As described above, the image color change
processing is executed.

[0079] The configuration described above is provided;
therefore, the image forming apparatus 100 according to the
first embodiment includes the draft scanner 110, the touch
panel display 130, the storage 150, the image generator 160,
the image output part 170, and the controller 180. The image
forming apparatus 100 further includes the color change
location specification part 191 and the approximate color
image generator 192. The controller 180 allows the touch
panel display 130 to display the preview image 1310. A
specific location in the preview image 1310, which is
subjected to color change is selected by the color change
location specification part 191. The approximate color
image 1320 generated by the approximate color image
generator 192 is displayed on the touch panel display 130.
Thus, the color of the area including the specific location can
be changed to the color selected from the approximate color
image 1320. Consequently, in the case of changing the color
of' the specific location of the image, the color desired by the
user can be easily specified from the approximate color
image 1320.

[0080] Additionally, in the first embodiment, the preview
image 1330 of the print image after color change is dis-
played on the touch panel display 130; therefore, prior to
printing, the user can check the print image after color
change. Consequently, color change can be performed as
desired by the user while printing is not performed uselessly.

Second Embodiment

[0081] Next, a second embodiment of the present inven-
tion will be described. In the case of changing a color of an
image in an image forming apparatus according to the
second embodiment, a color of a specific location subjected
to color change is changed to a selected color. At this time,
the approximate color of an area located adjacent to the
specific location subjected to color change is corrected.
[0082] Further, in the second embodiment, the range of
correction of the approximate color of the area located
adjacent to the specific location subjected to color change
can be set.

[0083] FIG. 5 is a block diagram illustrating a configura-
tion of main parts of the image forming apparatus according
to the second embodiment. FIG. 6 is an explanatory diagram
illustrating, in a two-dimensional plane, a Lab color space of
an image in the image forming apparatus. In addition, if the
configuration of the image forming apparatus according to
the second embodiment is the same as that of the image
forming apparatus according to the first embodiment, the
description thereof will be omitted and the configuration of
the image forming apparatus according to the second
embodiment is assigned the same reference numerals as
those of the first embodiment.

[0084] As illustrated in FIG. 5, in addition to the configu-
ration of the image forming apparatus 100 according to the
first embodiment, an image forming apparatus 200 accord-
ing to the second embodiment further includes an approxi-
mate color correction area setting part 293.

[0085] The approximate color correction area setting part
293 corrects an approximate color of an area located adja-
cent to a specific location subjected to color change. In
addition, the range of correction of the approximate color of
the area located adjacent to the specific location subjected to
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color change (the range will be hereinafter referred to as
“approximate color correction area”) can be set by the
approximate color correction area setting part 293. An
example of color correction of the approximate color cor-
rection area will be illustrated below.

[0086] As illustrated in FIG. 6, point A, the color of which
is desired to be changed, point B after color change, and
point C of an approximate color will be as follows when
being indicated in a color space of a Lab color specification
system (L, a, b).

[0087] Point, the color of which is desired to be changed:
A (L1, al, bl)

[0088] Point after color change: B (L2, a2, b2)

[0089] Point of approximate color: C (L3, a3, b3)

[0090] In a condition where “N” represents a correction

width indicating to what extent the color is to be corrected,
a distance X between point A and point C on a color space
is obtained from formula 1

=V (L1-L3%+(al-a3)>+(b1-b3)? [Formula 1]

and the amount of change AC (AL, Aa, Ab) due to the
correction of point C is obtained from formulas 2 to 5.

AL=-

LZ[:/Ll X - N, [Formula 2]

wherein X <N

a2 -al [Formula 3]
Aa = — (X =N),
N
wherein X <N
b2 - bl [Formula 4]]
Ab=- (X = N),
N
wherein X <N
When X > N, AL=Aa=Ab=10 [Formula 5]

[0091] Further, correction is made as follows when the
colors of plural points are changed. In a condition where
points, the colors of which are desired to be changed are
Al(LA1, aAl, bAl), A2(LA2, aA2, bA2) . . . ; points after
color change are B1(LB1, aB1, bB1), B2(LB2, aB2, bB2) .

. ; and distances X1, X2 . . . between Al, A2, . . . and
approximate color C, S is calculated from formula 6 as
below (excluding a distance Xi between point Ai and
approximate color C where Xi>N).

go b, 1
=x1tx2

[Formula 6]

[0092] The amount of change AC (AL, Aa, Ab) due to the
correction of point C is obtained from formulas 7 to 9.

[Formula 7]

LB; - LA; 1
AL= - —(X; =N
> v sp K= W)

i=1
X;=N

[Formula 8]

aB; —aA; 1
Aa= > - —(X;—N
a Z‘ TS
X;=N
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-continued
Abe _ bB; — bA; L(X; —N) [Formula 9]
£ N SX;
X;=N
[0093] With the configuration as described above, in addi-

tion to the configuration of the image forming apparatus 100,
the image forming apparatus 200 according to the second
embodiment further includes the approximate color correc-
tion area setting part 293. Thus, in the case of changing a
color of an image, an approximate color of an area located
adjacent to a specific location subjected to color change can
be changed.

[0094] Moreover, according to the second embodiment, a
range of an approximate color correction area is set by the
approximate color correction area setting part 293. There-
fore, the range of the approximate color correction area can
be easily set depending on the size of the area of the
approximate color subjected to color change.

Third Embodiment

[0095] Next, a third embodiment of the present invention
will be described. In the case of changing a color of an image
in an image forming apparatus according to the third
embodiment, an image indicating a range of an area includ-
ing a specific location subjected to color change, a so-called
“mask image” is displayed.

[0096] FIG. 7 is a block diagram illustrating a configura-
tion of main parts of the image forming apparatus according
to the third embodiment. FIG. 8A is an explanatory diagram
illustrating an example of displaying a preview image on the
touch panel display of the image forming apparatus. FIG. 8B
is an explanatory diagram illustrating an example of dis-
playing the preview image and an approximate color image
on the touch panel display. FIG. 8C is an explanatory
diagram illustrating an example of a mask image indicating
a range of an area including a specific location of the
preview image, which is subjected to color change. FIG. 8D
is an explanatory diagram illustrating an example of dis-
playing on the touch panel display a preview image after
color change. In addition, if the configuration of the image
forming apparatus according to the third embodiment is the
same as that of the image forming apparatus according to the
first embodiment, the description thereof will be omitted and
the configuration of the image forming apparatus according
to the third embodiment is assigned the same reference
numerals as those of the first embodiment.

Characteristic Configuration of Image Forming Apparatus

[0097] As illustrated in FIG. 7, in addition to the configu-
ration of the image forming apparatus 100 according to the
first embodiment, an image forming apparatus 300 accord-
ing to the third embodiment further includes a mask image
generator 393.

[0098] The mask image generator 393 generates an image
indicating a range of an area of a specific location subjected
to color change, a so-called “mask image”.

[0099] Inthe case of changing a color of a specific location
of an output image (a print image) in the third embodiment,
in the same way as in the first embodiment, as illustrated in
FIG. 8A, a preview image 1310 based on the image data is
displayed on the touch panel display 130, and a location in
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the preview image 1310, which is subjected to color change
is specified and thereby the color is changed.

[0100] In the case of displaying the preview image 1310
on the touch panel display 130, a first display area 1301 for
displaying a preview image is provided; therefore, the
preview image 1310 is displayed in the first display area
1301.

[0101] The preview image 1310 is a preview image gen-
erated based on the image data by the image generator 160.
In addition, the preview image displayed on the touch panel
display 130 may be a preview image of a print image
predicted based on the image data.

[0102] When the location in the preview image 1310,
which is subjected to color change by a user is specified, as
illustrated in FIG. 8B, an approximate color image 1320
including an approximate color to a color of a specific
location 1311 specified by the user is displayed on the touch
panel display 130. The approximate color in a preliminarily-
set range is displayed in the approximate color image 1320.
[0103] In addition, a mask image 1340 indicating a range
of a color change area 1341 including the specific location
1311 in the preview image 1310, which is subjected to color
change is displayed in the third embodiment as illustrated in
FIG. 8C.

[0104] The mask image 1340 may be displayed at the
same time as the preview image 1310 illustrated in FIG. 8A
is displayed. Alternatively, the mask image 1340 may be
displayed at the same time as the preview image 1310 and
the approximate color image 1320 that are illustrated in FIG.
8B are displayed.

[0105] Further, the mask image 1340 is be transmissively
displayed (for example, semi-transparently displayed) and
thus is superimposed on the original preview image 1310.
Therefore, the original preview image 1310 may be trans-
missively displayed.

[0106] Furthermore, in the same way as in the first
embodiment, instead of the preview image 1310, a preview
image 1330 of an output image, the color of which is
changed may be displayed in the first display area 1301 in
the third embodiment.

[0107] With the configuration described above, the image
forming apparatus 300 according to the third embodiment
includes the mask image generator 393. Thus, on the touch
panel display 130, the specific location in the preview image
1310, which is subjected to color change can be clarified by
the mask image 1340. Consequently, the specific location,
the color of which is to be changed can be easily checked.

Fourth Embodiment

[0108] Next, a fourth embodiment according to the present
invention will be described. The fourth embodiment is
characterized in that, in the image forming apparatus 100, an
output image is provided with plural profiles, and thus the
profile is changed for each area, the color of which is to be
changed.

[0109] FIG. 9 is a block diagram illustrating a configura-
tion of main parts of an image forming apparatus according
to the fourth embodiment. FIG. 10A is an explanatory
diagram illustrating an example of displaying a preview
image on the touch panel display of the image forming
apparatus. FIG. 10B is an explanatory diagram illustrating
an example of displaying the preview image and an approxi-
mate color image on the touch panel display. FIG. 10C is an
explanatory diagram illustrating an example of displaying an
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image indicating a profile of a specific location of the
preview image, which is subjected to color change. FIG.
10D is an explanatory diagram illustrating an example of
displaying on the touch panel a preview image after color
change. In addition, if the configuration of the image form-
ing apparatus according to the fourth embodiment is the
same as that of the image forming apparatus according to the
first embodiment, the description thereof will be omitted and
the configuration of the image forming apparatus according
to the fourth embodiment is assigned the same reference
numerals as those of the first embodiment.

Characteristic Configuration of Image Forming Apparatus

[0110] As illustrated in FIG. 9, in addition to the image
forming apparatus 100 according to the first embodiment, an
image forming apparatus 400 according to the fourth
embodiment further includes a profile image generator 493.
[0111] The profile image generator 493 generates a profile
image for a specific location, the color of which is to be
changed.

[0112] Inthe case of changing a color of a specific location
of'an output image (a print image) in the fourth embodiment,
in the same way as in the first embodiment, as illustrated in
FIG. 10A, a preview image 1310 based on the image data is
displayed on the touch panel display 130, and a location in
the preview image 1310, which is subjected to color change
is specified and thereby the color is changed.

[0113] In the case of displaying the preview image 1310
on the touch panel display 130, a first display area 1301 for
displaying a preview image is provided; therefore, the
preview image 1310 is displayed in the first display area
1301.

[0114] The preview image 1310 is a preview image gen-
erated based on the image data by the image generator 160.
In addition, the preview image displayed on the touch panel
display 130 may be a preview image of a print image
predicted based on the image data.

[0115] When the location in the preview image 1310,
which is subjected to color change by a user is specified, as
illustrated in FIG. 10B, an approximate color image 1320
including an approximate color to a color of a specific
location 1311 specified by the user is displayed on the touch
panel display 130. The approximate color in a preliminarily-
set range is displayed in the approximate color image 1320.
[0116] In addition, in the fourth embodiment as illustrated
in FIG. 10C, a profile image 1350 including an image area
1352 of the specific location 1311 is displayed to correspond
to the specific location 1311 in the preview image 1310,
which is subjected to color change.

[0117] The profile image 1350 is generated by the profile
image generator 493 to correspond to a specified location,
the color of which is to be changed. In FIG. 10C, the profile
image 1350 including the image area 1352 corresponding to
an area 1312 of the face of the preview image 1310 is
generated.

[0118] For example, the profile may be divided at the
boundary where the color changes greatly, for example,
between the area 1312 of the face and the background in the
preview image 1310. Alternatively, the distance on the
image from a location, the color of which is changed, the
degree of color similarity, or the like may determine a
threshold.

[0119] Further, in the same way as in the first embodiment,
instead of the preview image 1310, a preview image 1330 of
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an output image, the color of which is changed may be
displayed in the first display area 1301 in the fourth embodi-
ment.

[0120] With the configuration described above, the image
forming apparatus 400 according to the fourth embodiment
includes the profile image generator 493. Thus, when plural
specific locations in the preview image 1310, which are
subjected to color change are specified on the touch panel
display 130, plural profile images can be generated respec-
tively for the plural specific locations, the color of each of
which is to be changed. Therefore, the specific locations, the
color of each of which is to be changed can be respectively
clarified. Consequently, the specific locations, the color of
each of which is to be changed can be easily checked.
[0121] Additionally, in the foregoing embodiments, the
image forming apparatus is described as an example of a
mode of an image processing apparatus that changes a color
of'a displayed image. Alternatively, the techniques described
above are adopted into a terminal such as a PC (personal
computer) or the like including, for example, a monitor
(display), and thus before printing from a printer (the image
forming apparatus), the image data of a print image is
displayed on a screen of the monitor and the color of the
image data may be changed on the screen of the monitor.
[0122] As described above, the present invention is not
limited to the foregoing embodiments, and various changes
can be made within the scope of the claims. It will be
understood by the skilled person that various changes or
modifications can be made within the scope of the claims. In
other words, embodiments obtained by combining technical
means appropriately modified without departing from the
scope of the present invention may also be included in the
technical scope of the present invention.

DESCRIPTION OF REFERENCE NUMERALS

[0123] 100, 200, 300, 400 Image forming apparatus (im-
age processing apparatus)

[0124] 130 Touch Panel Display (display)

[0125] 150 Storage

[0126] 160 Image generator

[0127] 170 Image output part

[0128] 180 Controller

[0129] 191 Color change location specification part

[0130] 192 Approximate color image generator

[0131] 293 Approximate color correction area setting part

[0132] 393 Mask image generator

[0133] 493 Profile image generator

[0134] 1301 First display area

[0135] 1302 Second display area 1310, 1330 Preview
image

[0136] 1311 Specific location

[0137] 1312 Area

[0138] 1320 Approximate color image

[0139] 1340 Mask image

[0140] 1341 Color change area

[0141] 1350 Profile image

[0142] 1352 Image area

What is claimed is:
1. An image processing apparatus comprising:
a controller and a display,
wherein the controller allows the display to display an
image based on image data, selects a specific loca-
tion of the displayed image, allows the display to
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display an image indicating an approximate color to
a color of the selected specific location, and changes
a color of an area including the selected specific
location to a color selected from the image indicating
the approximate color.

2. The image processing apparatus according to claim 1,
wherein the display includes plural display areas, and

the controller allows the image based on the image data to

be displayed in a first display area and allows the image
indicating the approximate color to the color of the
selected specific location to be displayed in a second
display area.

3. The image processing apparatus according to claim 1,
wherein the controller allows the display to display a pre-
view image of a print image based on the image data.

4. The image processing apparatus according to claim 1,
wherein when changing the color of the selected specific
location subjected to color change to a selected color, the
controller corrects an approximate color of an area located
adjacent to the selected specific location subjected to color
change.

5. The image processing apparatus according to claim 4,
wherein the controller can set a range of correction of the
approximate color of the area located adjacent to the
selected specific location subjected to color change.

6. The image processing apparatus according to claim 1,
wherein the controller allows the display to display an image
indicating a range of an area including the selected specific
location subjected to color change.

7. The image processing apparatus according to claim 1,
wherein the controller allows the display to display a pre-
view image of a print image after color change.

8. The image processing apparatus according to claim 1,
comprising plural profiles, wherein the profiles are changed
for each of areas subjected to color change.

9. A method of changing a color of an image in an image
processing apparatus including a controller and a display, the
method comprising:

displaying on the display an image based on image data;

selecting a specific location of the displayed image;

displaying on the display an image indicating an approxi-
mate color to a color of the selected specific location;
and

changing a color of an area including the selected specific

location to a color selected from the image indicating
the approximate color.

10. A non-transitory recording medium computer-read-
ably storing an image color change program applied in an
image processing apparatus including a controller and a
display, the image color change program causing a computer
to implement:

an image display function to display on the display an

image based on image data;

a specific location selection function to select a specific

location of the displayed image;

an approximate color display function to display on the

display an image indicating an approximate color to a
color of the selected specific location; and

a color change function to change a color of an area

including the selected specific location to a color
selected from the image indicating the approximate
color.



