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IMAGE COMBINING APPARATUS,
CONTROL METHOD FOR IMAGE
COMBINING APPARATUS, AND PROGRAM

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a function of
installing a storage medium in which image data captured
with a digital camera is stored, reading the image data stored
in the storage medium, and performing printing, and more
particularly, to an image combining apparatus, an image
combining method, and a program for reading a handwritten
or hand-drawn original, such as a handwritten character or
a hand-drawn illustration, combining the read handwritten
or hand-drawn original with selected image data, and per-
forming printing.

[0003] 2. Description of the Related Art

[0004] In recent years, due to the widespread use of digital
cameras, there has been an increased demand for printing (or
photo-printing) of images captured with digital cameras in
homes. In general, in order to print an image captured with
a digital camera, a storage medium reader (hereinafter,
referred to as a “memory card reader”) is connected to a
personal computer (hereinafter, referred to as a “PC”).

[0005] A storage medium (hereinafter, referred to as a
“memory card”) in which the image captured with the digital
camera is stored is installed in the memory card reader, and
image data is transferred to the PC. The PC is connected to
a printer, and printing is performed.

[0006] Examples of commercially available apparatuses
allowing users who are unfamiliar with PCs to easily per-
form photo-printing are so-called direct printers and so-
called multifunction printers (hereinafter, referred to as
“MFP apparatuses™) capable of providing a plurality of
functions. Such apparatuses include a memory card slot into
which a memory card in which images captured with digital
cameras are stored is inserted. In addition, users are able to
select an image to be printed and to designate the size of
paper, the number of prints, and the like by operating an
operation unit of the apparatuses.

[0007] In addition, in recent years, apparatuses provided
with a color liquid crystal display (LCD) screen have also
been commercially available. Thus, even users who are
unfamiliar with PCs are able to select an image to be printed
while looking at an LCD screen and to easily perform
photo-printing.

[0008] In addition, in order to designate such settings for
photo-printing more easily, a photo-printing method using a
print setting sheet is adopted in an MFP apparatus. In
photo-printing using the print setting sheet, images stored in
a memory card inserted in the MFP apparatus and areas in
which marking is performed for selecting corresponding
images are disposed next to each other as a list on the print
setting sheet, and the print setting sheet is printed. A user
checks a mark on the print setting sheet that corresponds to
an image to be printed. Then, the marked print setting sheet
is placed on an original document plate of the MFP appa-
ratus, and the checked mark is detected by scanning over the
marked print setting sheet. Then, the image corresponding to
the detected mark is printed. Accordingly, the user is able to
easily print a desired image by the above-mentioned series
of operations.
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[0009] The above-mentioned print setting sheet has been
developed to provide a handwriting or hand-drawing com-
bining print function of combining a character handwritten
or illustration hand-drawn by a user with a desired image file
and performing printing of the resulting image. An area in
which a character is to be handwritten or an illustration is to
hand-drawn by a user is printed on the print setting sheet
providing the handwriting or hand-drawing combining print
function, and a user writes a character or draws an illustra-
tion in the area. Then, the user places the print setting sheet
for handwriting or hand-drawing combining printing on the
original document plate of the MFP apparatus, and the print
setting sheet placed on the original document plate is read.
The read data in the handwriting or hand-drawing area is
combined with selected image data, and the combined image
of the handwritten character or hand-drawn illustration and
the desired image is printed on paper selected on the basis
of a mark provided on the combining print setting sheet.

[0010] As a method for combining an image with a
character, a method in which combination is performed by
selecting one of a plurality of combining methods has been
suggested (see Japanese Patent Laid-Open No. 4-122991).

[0011] A combining printing procedure of the related art
using the above-mentioned combining print setting sheet
will be briefly described.

[0012] First, on the LCD screen provided on an MFP
apparatus, a user selects an image to be combined and
printed. Then, the user prints a combining print setting sheet.
The selected image is printed as a sample on the print setting
sheet, and a frame indicating an area in which a combining
image is to be provided is printed next to the image
(reference image) printed as the sample. The user writes a
character or draws an illustration in the area on the printed
combining print setting sheet in which a combining image is
to be provided. The user selects the size of paper on which
the combined image of the selected image and the hand-
written character or hand-drawn illustration is printed by
checking a mark in a mark sheet region corresponding to the
size of paper. The combining print setting sheet created as
described above is placed on the original document plate of
the MFP apparatus, and scanning is performed over the
combining print setting sheet. Thus, data corresponding to
the handwritten character or hand-drawn illustration in the
area for a combining image is read and combined with the
selected image data, and printing of the combined image of
the selected image and the handwritten character or hand-
drawn illustration is performed.

[0013] In the related art described above, when a combin-
ing print setting sheet is printed and writing and combining
of a handwritten character or drawing and combining of a
hand-drawn illustration is performed, if, for an image with
a background having a high color density, such as a night
view, a handwritten character or hand-drawn illustration in
a color having a high color density or a color close to the
color of the image is used, the handwritten character or
hand-drawn illustration is hard to see since the handwritten
character or hand-drawn illustration is buried in the back-
ground. This case corresponds to, for example, a case where
a handwritten character or hand-drawn illustration in navy
blue is combined with a black image.
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SUMMARY OF THE INVENTION

[0014] The present invention provides an image combin-
ing apparatus, an image combining method, and a program
capable of achieving an excellent combined result even
when a color desired by a user is used for a handwritten
character or hand-drawn illustration.

[0015] According to an aspect of the present invention,
there is provided an image processing apparatus that prints
a sheet provided for instructing combining of a first image
with a second image. The image processing apparatus
includes an analyzer configured to analyze the first image;
an evaluating unit configured to evaluate at least one com-
bining method appropriate for the combining of the first
image with the second image in accordance with a result of
the analysis performed by the analyzer; and a printing unit
configured to print on the sheet information indicating the at
least one combining method evaluated by the evaluating
unit.

[0016] The evaluating unit may evaluate at least one
border color appropriate for the outline of the second image
in accordance with the result of the analysis performed by
the analyzer. The printing unit may print on the sheet
information indicating the at least one border color evalu-
ated by the evaluating unit.

[0017] Coded information on the at least one combining
method evaluated by the evaluating unit may be printed on
the sheet.

[0018] The image processing apparatus may further
include a reader configured to read the sheet printed by the
printing unit; a comparing unit configured to perform com-
parison between the at least one combining method repre-
sented by the coded information and a desired combining
method that are read by the reader; and a combining unit
configured to combine the first image with the second image
in accordance with the desired combining method when it is
determined from a result of the comparison performed by
the comparing unit that the at least one combining method
represented by the coded information differs from the
desired combining method.

[0019] The image processing apparatus may further
include a reader configured to read the sheet printed by the
printing unit; a comparing unit configured to perform com-
parison between the at least one combining method repre-
sented by the coded information and a desired combining
method that are read by the reader; and a notifying unit
configured to notify that the at least one combining method
represented by the coded information differs from the
desired combining method in accordance with a result of the
comparison performed by the comparing unit.

[0020] According to another aspect of the present inven-
tion, there is provided a method for an image processing
apparatus that prints a sheet provided for instructing com-
bining of a first image with a second image. The method
includes analyzing the first image; evaluating at least one
combining method appropriate for the combining of the first
image with the second image in accordance with a result of
the analysis performed; and printing on the sheet informa-
tion indicating the at least one of the evaluated combining
methods.

[0021] In the evaluating, at least one border color appro-
priate for the outline of the second image may be evaluated
in accordance with the result of the analysis. In the printing,
information indicating the at least one border color evalu-
ated may be printed on the sheet.
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[0022] Coded information on the at least one combining
method evaluated may be printed on the sheet.

[0023] The method may further include reading the sheet
printed; performing comparison between the at least one
combining method represented by the coded information
and a desired combining method that are read; and combin-
ing the first image with the second image in accordance with
the desired combining method when it is determined from a
result of the comparison performed that the at least one
combining method represented by the coded information
differs from the desired combining method.

[0024] The method may further include reading the sheet
printed; performing comparison between the at least one
combining method represented by the coded information
and a desired combining method that are read; and notifying
that the at least one combining method represented by the
coded information differs from the desired combining
method in accordance with a result of the comparison
performed.

[0025] According to yet another aspect of the present
invention, there is provided a program for allowing an image
processing apparatus that prints a sheet provided for
instructing combining of a first image with a second image
to execute processing including analyzing the first image;
evaluating at least one combining method appropriate for the
combining of the first image with the second image in
accordance with a result of the analysis performed; and
printing on the sheet information indicating the at least one
combining method evaluated.

[0026] According to still another aspect of the present
invention, there is provided an image processing apparatus
that prints a sheet provided for instructing combining of a
first image with a second image. The image processing
apparatus includes an analyzer configured to analyze the first
image; an evaluating unit configured to evaluate at least one
border color appropriate for the outline of the second image
in accordance with the result of the analysis performed by
the analyzer; and a printing unit configured to print on the
sheet information indicating the at least one border color
evaluated by the evaluating unit.

[0027] According to another aspect of the present inven-
tion, there is provided a method for an image processing
apparatus that prints a sheet provided for instructing com-
bining of a first image with a second image. The method
includes analyzing the first image; evaluating at least one
border color appropriate for the outline of the second image
in accordance with a result of the analysis performed; and
printing on the sheet information indicating the at least one
border color evaluated.

[0028] According to still another aspect of the present
invention, there is provided a program for allowing an image
processing apparatus that prints a sheet provided for
instructing combining of a first image with a second image
to execute processing including analyzing the first image;
evaluating at least one border color appropriate for the
outline of the second image in accordance with a result of
the analysis performed; and printing on the sheet informa-
tion indicating the at least one border color evaluated.
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[0029] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is a view of an MFP apparatus according to
a first embodiment of the present invention.

[0031] FIG. 2 is a functional block diagram showing the
MFP apparatus.
[0032] FIG. 3 shows a combining print setting sheet used

in the first embodiment.

[0033] FIG. 4 is a flowchart showing a process to print the
combining print setting sheet.

[0034] FIG. 5A shows a density histogram for the entire
image data, and FIG. 5B shows a combining method cor-
respondence table.

[0035] FIG. 6 is a flowchart showing a process to read the
combining print setting sheet and perform real printing in
the first embodiment.

[0036] FIGS. 7A to 7D show image combining in the first
embodiment.
[0037] FIG. 8 shows a combining print setting sheet used

by an image combining apparatus according to a second
embodiment of the present invention.

[0038] FIG. 9 is a flowchart showing a process to print the
combining print setting sheet in the second embodiment.
[0039] FIG. 10A shows a density histogram used in the
second embodiment, and FIG. 10B shows a color reference
table used in the second embodiment.

[0040] FIG. 11A shows a warning screen used in a third
embodiment, and FIG. 11B shows an information screen
used in the third embodiment.

DESCRIPTION OF THE EMBODIMENTS
First Embodiment

[0041] FIG. 1 is a view of a multifunction printer (MFP)
apparatus 100 according to a first embodiment of the present
invention.

[0042] The MFP apparatus 100 is an example of an image
combining apparatus and has a function of a general PC
printer which receives data from a host computer (PC) and
performs printing. The MFP apparatus 100 also has a scan
function of reading an original placed on an original docu-
ment plate and a copy function of copying the original
placed on the original document plate and performing print-
ing in response to an operation instruction issued from the
PC. In addition, the MFP apparatus 100 has a function of
reading image data stored in a memory card and performing
printing and a function of receiving image data from a digital
camera and performing printing.

[0043] The MFP apparatus 100 includes an upper cover
11, a paper ejection tray 12, a connector 13, a card slot 14,
a liquid-crystal display 15, and an operation unit 16.
[0044] FIG. 1 shows a state in which the upper cover 11
is closed. When the upper cover 11 is opened, an original can
be placed on an original document plate (not shown). In the
state shown in FIG. 1, the paper ejection tray 12 is closed.
When the paper ejection tray 12 is opened for printing, the
paper ejection tray 12 serves as an ejection tray for paper on
which printing has been performed. When the connector 13
that allows connection with a digital camera is connected to
a digital camera (not shown), image data stored in a memory
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of'the digital camera can be read, and printing can be directly
performed by the MFP apparatus 100.

[0045] The card slot 14 is used for insertion of a memory
card. By inserting a memory card into the card slot 14, image
data stored in the memory card can be read and printing can
be performed.

[0046] When an image to be printed is selected from
among a plurality of images stored in a memory card or the
like, images of individual frames, index images, or the like
are displayed on the liquid-crystal display 15. In addition,
screens which enable settings, such as paper size, magnifi-
cation, and copy density, when the MFP apparatus 100
performs copying, a screen used for an operation for a
function of the maintenance of the apparatus, and the like are
displayed on the liquid-crystal display 15. Moreover, a
screen indicating the state of the MFP apparatus 100 when
an error occurs in the MFP apparatus 100, a screen indicat-
ing the guidance of an operation when a prohibited operation
is performed, and the like are displayed on the liquid-crystal
display 15.

[0047] The operation unit 16 is used for operating the MFP
apparatus 100. The operation unit 16 includes a plurality of
operation keys, such as up, down, left, and right keys, a copy
mode key, and a print start key. When one of these keys is
pressed, the operation unit 16 operates the MFP apparatus
100 in conjunction with a screen displayed on the liquid-
crystal display 15.

[0048] FIG. 2 is a functional block diagram of the MFP
apparatus 100.
[0049] The MFP apparatus 100 includes a communication

unit 21, an operation controller 22, a display controller 23,
and a document analyzer 24. The MFP apparatus 100 also
includes a scan engine controller 25, a system controller 26,
a print engine controller 27, an image processor 28, and a
memory card controller 29.

[0050] The communication unit 21 controls data commu-
nication with a PC connected to a PC connector (not shown).
The communication unit 21 also controls data communica-
tion with a digital camera connected to the connector 13 that
allows connection with a digital camera.

[0051] The operation controller 22 detects that a key of the
operation unit 16 of the MFP apparatus 100 is pressed,
converts the pressing of the key into a logical key operation
message, and transmits the key operation message to the
display controller 23.

[0052] In response to the key operation message transmit-
ted from the operation controller 22, the display controller
23 displays on the liquid-crystal display 15 an image to be
printed, a trimming range for the selected image, and
settings, such as the number of copies and the size of paper
for copying.

[0053] The document analyzer 24 analyzes data that is
generated by the scan engine controller 25. The document
analyzer 24 reads a barcode and a mark instructed via a
combining print setting sheet SH1 to generate information
on print settings for photo-printing and image processing
setting information, and starts photo-printing. The document
analyzer 24 also reads a character handwritten or illustration
hand-drawn by the user to generate combining data.
[0054] The scan engine controller 25 performs scan con-
trol to read the document and the combining print setting
sheet SH1. The scan engine controller 25 is used when PC
scanning is performed.
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[0055] The system controller 26 performs arbitration
between various controllers. The system controller 26 per-
forms exclusive access control of a physical resource,
sequence control, and state management of the MFP appa-
ratus 100, such as various errors and the remaining ink
amount.

[0056] The print engine controller 27 performs discharge
control of ink droplets, control of paper feeding and paper
ejection, control of a print head, and control relating to
printing, such as copy printing, photo-printing, and PC
printing.

[0057] The image processor 28 performs conversion of
print data transmitted from the PC and transmits the con-
verted print data to the print engine controller 27. The image
processor 28 also performs decoding and trimming of an
image in photo-printing. In addition, the image processor 28
performs processing of holding area information on a print
layout and disposing image data in a layout position, scaling
processing, color processing, binarization, and image pro-
cessing, such as brightness adjustment, color saturation
adjustment, and red-eye correction. The image processor 28
also performs combining processing for combining with
combining data generated by the document analyzer 24.
[0058] In addition, the system controller 26 is an example
of a recommended combining method setting unit config-
ured to set a recommended combining method on the basis
of a result obtained by the analyzer and an example of a
color setting unit configured to set a recommended border
color.

[0059] The memory card controller 29 performs reading
and writing processing of an image file in the memory card
inserted in the card slot 14. The memory card controller 29
also analyzes the details of image data information stored in
the memory card, performs management of a directory, and
assigns an image number to each piece of image data such
that a unique image number is assigned to a unique piece of
image data.

[0060] A procedure for performing combining printing
using the combining print setting sheet SH1 in the first
embodiment will be described.

[0061] FIG. 3 shows the combining print setting sheet
SH1 used in the first embodiment.

[0062] The combining print setting sheet SH1 is a setting
sheet used for combining of a photograph with a handwritten
or hand-drawn original. The combining print setting sheet
SH1 is a sheet that allows a user to easily recognize which
photograph from among a plurality of photographs stored in
a memory card is referred to. Moreover, the combining print
setting sheet SH1 is a sheet that allows the user to recognize
at which position of the reference image the handwritten or
hand-drawn original is to be combined.

[0063] The combining print setting sheet SH1 includes a
paper size setting area 31, a paper type setting area 32, a
barcode 33, a combining method setting area 34, a reference
image area 40, and a handwriting or hand-drawing area 50.
The reference image area 40 and the handwriting or hand-
drawing area 50 are placed next to each other and printed
next to each other.

[0064] In the reference image area 40, a reference image
41, a frame outline 42, and guide marks 43 are printed.
[0065] In the handwriting or hand-drawing area 50, a
frame outline 52 and guide marks 53 are printed, and an area
in which a handwritten or hand-drawn original 51 is to be
written or drawn by the user is provided.
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[0066] A process for printing the combining print setting
sheet SH1 will be described.

[0067] FIG. 4 is a flowchart showing a process to print the
combining print setting sheet SH1.

[0068] The user operates the operation unit 16 while
looking at the liquid-crystal display 15, selects an image to
be combined, and starts printing of the combining print
setting sheet SH1. For the selected image, the user is able to
freely set a trimming range. In this example, the combining
print setting sheet SH1 is printed on A4 size paper.

[0069] Animage number of the image selected by the user
is acquired (step S1), and image data corresponding to the
image number is analyzed (step S2).

[0070] FIG. 5A is a density histogram 70 for the entire
image data, and FIG. 5B shows a combining method cor-
respondence table 72.

[0071] When image data is analyzed, the density histo-
gram 70 for the entire image data is created, and a most
probable density 71, which is the density occurring most
frequently, is determined, as shown in FIG. 5A. Then, a
recommended combining method is set from among a
plurality of combining methods (step S3). The recom-
mended combining method is set using the most probable
density 71 obtained from the created density histogram 70.
[0072] In the combining method correspondence table 72
shown in FIG. 5B, three combining methods are provided in
accordance with ranges of density. A combining method
corresponding to a position referred to by the most probable
density 71 is defined as a recommended combining method.
A combining method 1 is a method for performing simple
combining. A combining method 2 is a method for perform-
ing combining while bordering a handwritten or hand-drawn
image. A combining method 3 is a method for performing
combining while not only bordering a handwritten or hand-
drawn image as in the combining method 2 but also filling
a closed region.

[0073] In this example, referring to FIGS. 5A and 5B, the
combining method 2 is defined as a combining method
corresponding to the most probable density 71. Thus, the
combining method 2 is set as the recommended combining
method.

[0074] Barcode information including information on the
image number of the photograph and trimming information
is generated such that the information on the image number
of the photograph and the trimming information can be
referred to when real printing is performed (step S4). The
barcode information generated in step S4 is printed (step
S5), and a mark sheet region for providing marks for print
settings is printed (step S6). In step S6, the paper size setting
area 31, the paper type setting area 32, and the combining
method setting area 34 are printed on the combining print
setting sheet SH1.

[0075] A recommended setting guide mark 35 indicating
the recommended combining method set in step S3 is
printed in the combining method setting area 34 (step S7).
[0076] The frame outline 52 for indicating an area in
which a handwritten character or hand-drawn illustration is
to be written or drawn is printed (step S8). If data on the
guide marks 53 is added in advance to data on the frame
outline 52, processing for the guide marks 53 can be omitted.
[0077] The reference image 41 is printed in the reference
image area 40 (step S9). When a trimming range is set,
trimming processing is performed in accordance with the set
trimming range. The frame outline 42 provided with the
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guide marks 43 that allow the user to recognize the relative
position with respect to the handwriting or hand-drawing
area 50 is printed outside the reference image 41 (step S10).
[0078] Concerning the printing processing performed in
steps S5 to S10, generation of barcode rectangular data,
decoding of image data in the memory card, color space
conversion, binarization for print output, and the like are
performed. The above-mentioned processing can be
achieved using well-known techniques and therefore is not
described further herein.

[0079] With the above-described process, the combining
print setting sheet SH1 shown in FIG. 3 can be printed. On
the combining print setting sheet SH1, the recommended
setting guide mark 35 provided for a recommended com-
bining method that is set from among a plurality of com-
bining methods displayed in the combining method setting
area 34 is printed. The user is able to select a combining
method by referring to the recommended setting guide mark
35.

[0080] Although the paper size of the combining print
setting sheet SH1 is set to A4 size in the first embodiment,
the combining print setting sheet SH1 can be printed on
various sizes of paper when the above-described process is
performed. Even when the layout or design of the combining
print setting sheet SH1 is changed, the above-described
process can be applied. That is, the combining print setting
sheet SH1 is not necessarily printed on A4 size paper or does
not necessarily adopt the layout used in the first embodi-
ment.

[0081] A process to read the combining print setting sheet
SH1 and perform real printing in the first embodiment will
be described next.

[0082] FIG. 6 is a flowchart showing the process to read
the combining print setting sheet SH1 and perform real
printing in the first embodiment.

[0083] After checking the mark sheet region (the paper
size setting area 31, the paper type setting area 32, and the
combining method setting area 34) on the combining print
setting sheet SH1 and providing a handwritten character or
hand-drawn illustration in the handwriting or hand-drawing
area 50, the user places the combining print setting sheet
SH1 on the original document plate of the MFP apparatus
100 and operates the operation unit 16 to start reading of the
combining print setting sheet SH1.

[0084] The barcode 33 printed on the combining print
setting sheet SH1 is read (step S21), and information on the
read barcode 33 is analyzed (step S22). The information on
the barcode 33 includes the “image number” and the “trim-
ming information” printed on the combining print setting
sheet SH1 in step S5.

[0085] The mark sheet region (that is, the paper size
setting area 31, the paper type setting area 32, and the
combining method setting area 34) provided for print set-
tings is read (step S23). Thus, the size of paper, the type of
paper, and a combining method are read. The handwritten or
hand-drawn original 51 provided in the handwriting or
hand-drawing area 50 is read (step S24).

[0086] Then, the read image data is analyzed to generate
handwritten or hand-drawn original combining data (step
S25). When the combining data of the handwritten or
hand-drawn original 51 is generated, the ground of the read
data and garbage data generated by noise or the like at the
reading are eliminated. In addition, image processing includ-
ing recognition of the position of the handwritten character
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or hand-drawn illustration and generation of a transparent
mask pattern used for combining is performed. Since the
above-mentioned image processing can be achieved using
well-known techniques, it is not described further herein.
[0087] The photograph corresponding to the image num-
ber analyzed in step S22 is read from the memory card and
decoding is performed (step S26). In the processing of step
826, decoding is performed for the range based on the
trimming information analyzed in step S22, and only an area
corresponding to the trimming range of the image data is
extracted.

[0088] The image data (data of the photograph) decoded in
step S26 is combined with the combining image data gen-
erated in step S25 (step S27). This combining processing is
performed in accordance with the combining method read in
step S23. This combining processing is performed while it is
determined whether the handwritten or hand-drawn com-
bining image data is effective or the image data of the
photograph is effective through the transparent handwritten
or hand-drawn combining image data by referring to a
transparent mask pattern, and a border color is provided.
[0089] The data combined in step S27 is printed in accor-
dance with the size of paper and the type of paper set on the
combining print setting sheet SH1 (step S28). Image pro-
cessing is also performed in step S28 as in the printing
processing of the combining print setting sheet SH1.

[0090] FIGS. 7A to 7D show image combining in the first
embodiment.
[0091] A photograph G1 shown in FIG. 7A is data of an

image to be combined. A combined image SG1 shown in
FIG. 7C is an image obtained by combining a handwritten
or hand-drawn image G2 shown in FIG. 7B with the
photograph G1 shown in FIG. 7A in accordance with the
combining method set in the combining method setting area
34. An enlarged image ZG1 shown in FIG. 7D is an image
obtained by enlarging part of a combined portion and shows
a state in which combining is performed in accordance with
the marked combining method.

[0092] Since a recommended combining method is printed
on the combining print setting sheet SH1 in the first embodi-
ment, the user is able to satisfactorily perform combining of
a character or illustration handwritten or hand-drawn on the
combining print setting sheet SH1 by referring to the rec-
ommended setting.

[0093] Although a combined image is printed on paper in
the first embodiment, the combined image may be displayed
on the display. In addition, although a set recommended
setting guide mark is printed on the combining print setting
sheet SH1 in the first embodiment, the set recommended
setting guide mark may be displayed on the display so as to
notify the user of the recommended setting. In addition, a
plurality of recommended setting guide marks may be
printed on the combining print setting sheet SH1.

Second Embodiment

[0094] FIG. 8 shows a combining print setting sheet SH2
used in an image combining apparatus according to a second
embodiment of the present invention.

[0095] Since the same reference numerals as in the first
embodiment have already been explained, the explanation of
parts denoted by those same reference numerals will not be
repeated.

[0096] The combining print setting sheet SH2 includes the
paper size setting area 31, the paper type setting area 32, the
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barcode 33, the reference image area 40, and the handwrit-
ing or hand-drawing area 50, as in the first embodiment. The
combining print setting sheet SH2 also includes a recom-
mended border color setting area 60 in order to present
recommended colors to the user when the border of the
original written or drawn in the handwriting or hand-
drawing area 50 is provided. Real printing is performed
using a color selected by the user from among a plurality of
border colors printed in the recommended border color
setting area 60.

[0097] FIG. 9 is a flowchart showing a process to print the
combining print setting sheet SH2 in the second embodi-
ment.

[0098] As in the first embodiment, the user operates the
operation unit 16 to start printing of the combining print
setting sheet SH2.

[0099] An image number corresponding to an image
selected by the user is acquired (step S31), and image data
corresponding to the image number is analyzed (step S32).
[0100] FIG. 10A shows a density histogram 80 used in the
second embodiment, and FIG. 10B shows a color reference
table 82 used in the second embodiment.

[0101] When image data is analyzed, as in the analysis
performed in the first embodiment, a density histogram 80
for the entire image data is generated, as shown in FIG. 10A.
A plurality of peak densities 81, which are peak densities
frequently occurring in a close range, are determined. Then,
recommended border colors are set (step S33). The recom-
mended colors are determined on the basis of the peak
densities 81 determined by the analysis of step S32 and the
color reference table 82 shown in FIG. 10B. In the color
reference table 82, color numbers 84 are assigned to all the
border colors 83 that can be used for bordering. Colors
corresponding to the peak densities 81 are selected from
among the border colors 83. Here, colors close to the colors
corresponding to the peak densities 81 may be set as
recommended border colors. In this example, color numbers
0,1,4,5,7, and 8 are defined as recommended borer colors.

[0102] Then, barcode information including information
on the image number of the photograph, trimming informa-
tion, and the color numbers indicating the recommended
border colors is generated such that the information on the
image number of the photograph, the trimming information,
and the color numbers indicating the recommended border
colors can be referred to when real printing is performed
(step S34).

[0103] The barcode information generated in step S34 is
printed (step S35), and a mark sheet region for providing
marks for print settings is printed (step S36). In step S34, the
paper size setting area 31 and the paper type setting area 32
are printed on the combining print setting sheet SH2.

[0104] The recommended border color setting area 60
indicating the list of the recommended border colors set in
step S33 is printed (step S37). In the recommended border
color setting area 60, colors corresponding to the color
numbers 0, 1, 4, 5, 7, and 8 and marks for selecting
respective border colors are printed next to each other.
[0105] The frame outline 52 for indicating an area in
which a handwritten character or hand-drawn illustration is
to be written or drawn is printed (step S38). Here, as in the
first embodiment, if data on the guide marks 53 is added in
advance to data on the frame outline 52, processing for the
guide marks 53 can be omitted.
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[0106] The reference image 41 is printed in the reference
image area 40 (step S39). When a trimming range is set,
trimming processing is performed in accordance with the set
trimming range. The frame outline 42 provided with the
guide marks 43 that allow the user to recognize the relative
position with respect to the handwriting or hand-drawing
area 50 is printed outside the reference image 41 (step S40).
[0107] A print process in the second embodiment can be
performed similarly to the print process in the first embodi-
ment represented by the flowchart of FIG. 6. Thus, the print
process in the second embodiment will be described with
reference to the flowchart of FIG. 6.

[0108] After checking the mark sheet region (that is, the
paper size setting area 31, the paper type setting area 32, and
the recommended border color setting area 60) on the
combining print setting sheet SH2 and providing a hand-
written character or hand-drawn illustration in the handwrit-
ing or hand-drawing area 50, the user places the combining
print setting sheet SH2 on the original document plate of the
MFP apparatus 100 and operates the operation unit 16 to
start reading of the combining print setting sheet SH2.
[0109] The barcode 33 printed on the combining print
setting sheet SH2 is read (step S21), and information on the
read barcode 33 is analyzed (step S22). The information on
the barcode 33 includes the “image number”, the “trimming
information”, and the “color numbers” printed on the com-
bining print setting sheet SH2 in step S35.

[0110] The mark sheet region (that is, the paper size
setting area 31, the paper type setting area 32, and the
recommended border color setting area 60) provided for
print settings is read (step S23). Thus, the size of paper, the
type of paper, and a border color are read. Since the
processing of reading the handwritten or hand-drawn origi-
nal 51 (step S24), the processing of generating handwritten
or hand-drawn original combining data (step S25), and the
processing of decoding the photograph (step S26) are the
same as in the first embodiment. The explanation of the
processing of steps S24, S25, and S26 will not be repeated.
[0111] The image data (data of the photograph) decoded in
step S26 is combined with the combining image data gen-
erated in step S25 (step S27). This combining processing is
performed while it is determined whether the handwritten or
hand-drawn combining image data is effective or the image
data of the photograph is effective through the transparent
handwritten or hand-drawn combining image data by refer-
ring to a transparent mask pattern, and the border color is
provided. The border color is determined in accordance with
a color number included in the barcode information ana-
lyzed in step S22 and the color corresponding to the mark
read in step S23.

[0112] The data combined in step S27 is printed in accor-
dance with the size of paper and the type of paper set on the
combining print setting sheet SH2 (step S28). With the
above-described process, the selected border color is com-
bined with the combined image SG1 shown in FIG. 7C.
[0113] In the second embodiment, a combined image is
printed on paper, as in the first embodiment. However, the
combined image may be displayed on the display.

[0114] In addition, in the second embodiment, a plurality
of recommended border colors based on an analysis result
are indicated. However, similarly to recommended setting in
the first embodiment, all the border colors that can be set
may be indicated and recommended guide marks may be
provided to recommended border colors from among the
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indicated border colors. In addition, although information on
a density histogram is generated on the basis of analysis of
image data, analyzing information is not particularly limited.
Instead of information on a density histogram, photograph-
ing information or the like corresponding to image data may
be used.

[0115] In addition, a recommended combining method is
indicated using the combining print setting sheet SH1 in the
first embodiment and recommended border colors are indi-
cated using the combining print setting sheet SH2 in the
second embodiment. However, a recommended combining
method and recommended border colors may be indicated
on a single sheet.

[0116] The first embodiment is an example of a method
that can be implemented in a program for causing an image
combining apparatus to perform analysis processing of
analyzing characteristics of a selected image and to perform
combining processing of combining the selected image with
a handwritten or hand-drawn original and performing a
plurality of combining methods. In addition, the first
embodiment is an example of a method that can be imple-
mented in a program for causing an image combining
apparatus to perform setting processing of setting a recom-
mended combining method from among the plurality of
combining methods in accordance with a result of the
analysis performed by the analysis processing.

[0117] The second embodiment is an example of a method
that can be implemented in a program including color setting
processing of setting a recommended that causes an image
combining apparatus to set at least one recommended border
color in the color setting processing in accordance with the
result of the analysis processing.

Third Embodiment

[0118] In a third embodiment of the present invention, a
result set in the processing of step S3 for setting a recom-
mended combining method in the process to print the
combining print setting sheet SH1 used in the first embodi-
ment is recorded in barcode information.

[0119] In the third embodiment, real printing is performed
using a barcode including setting information.

[0120] Setting information on a recommended combining
method can be acquired in the processing of step S22 for
analyzing barcode information in the real printing process.
[0121] FIG. 11A shows an exemplary warning screen 90
used in the third embodiment, and FIG. 11B shows an
exemplary information screen 91 used in the third embodi-
ment.

[0122] When print settings are acquired in the processing
of step S23 for analyzing the mark sheet region, if a setting
that is different from recommended setting is marked, the
warning screen 90 is displayed on the liquid-crystal display
15, as shown in FIG. 11A. The warning screen 90 urges the
user to check whether marking has been correctly per-
formed. Thus, an unintended combined result obtained by
false marking can be prevented. Alternatively, a setting that
is different from recommended setting may be automatically
changed. In this case, an information screen 91 such as the
one shown in FIG. 11B may be displayed on the liquid-
crystal display 15 so that the user is notified that the setting
has been changed.

[0123] A recommended combining method and a border
color for combining are presented to the user on the basis of
analysis results of image data. Thus, even in a case where a
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color desired by the user is used for a handwritten character
or hand-drawn illustration, an excellent combined result can
be achieved.

[0124] While the present invention has been described
with reference to exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following claims
is to be accorded the broadest interpretation so as to encom-
pass all modifications, equivalent structures and functions.
[0125] This application claims the benefit of Japanese
Application No. 2006-200476 filed Jul. 24, 2006, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. An image processing apparatus that prints a sheet
provided for instructing combining of a first image with a
second image, comprising:

an analyzer configured to analyze the first image;

an evaluating unit configured to evaluate at least one
combining method appropriate for the combining of the
first image with the second image in accordance with a
result of the analysis performed by the analyzer; and

a printing unit configured to print on the sheet information
indicating the at least one combining method evaluated
by the evaluating unit.

2. The image processing apparatus according to claim 1,

wherein:

the evaluating unit evaluates at least one border color
appropriate for the outline of the second image in
accordance with the result of the analysis performed by
the analyzer; and

the printing unit prints on the sheet information indicating
the at least one border color evaluated by the evaluating
unit.

3. The image processing apparatus according to claim 1,
wherein coded information on the at least one combining
method determined by the evaluating unit is printed on the
sheet.

4. The image processing apparatus according to claim 3,
further comprising:

a reader configured to read the sheet printed by the

printing unit;

a comparing unit configured to perform comparison
between the at least one combining method represented
by the coded information and a desired combining
method that are read by the reader; and

a combining unit configured to combine the first image
with the second image in accordance with the desired
combining method when it is determined from a result
of the comparison performed by the comparing unit
that the at least one combining method represented by
the coded information differs from the desired combin-
ing method.

5. The image processing apparatus according to claim 3,

further comprising:

a reader configured to read the sheet printed by the
printing unit;

a comparing unit configured to perform comparison
between the at least one combining method represented
by the coded information and a desired combining
method that are read by the reader; and

a notifying unit configured to notify that the at least one
combining method represented by the coded informa-
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tion differs from the desired combining method in
accordance with a result of the comparison performed
by the comparing unit.

6. A method for an image processing apparatus that prints
a sheet provided for instructing combining of a first image
with a second image, comprising:

analyzing the first image;

evaluating at least one combining method appropriate for

the combining of the first image with the second image
in accordance with a result of the analysis performed;
and

printing on the sheet information indicating the at least

one combining method evaluated.

7. The method according to claim 6, wherein:

in the evaluating, at least one border color appropriate for

the outline of the second image is in accordance with
the result of the analysis performed; and

in the printing, information indicating the at least one

border color evaluated is printed on the sheet.

8. The method according to claim 6, wherein coded
information on the at least one combining method evaluated
is printed on the sheet.

9. The method according to claim 8, further comprising:

reading the sheet printed;
performing comparison between the at least one combin-
ing method represented by the coded information and a
desired combining method that are read; and

combining the first image with the second image in
accordance with the desired combining method when it
is determined from a result of the comparison that the
at least one combining method represented by the
coded information differs from the desired combining
method.

10. The method according to claim 8, further comprising:

reading the sheet printed;
performing comparison between the at least one combin-
ing method represented by the coded information and a
desired combining method that are read; and

notifying that the at least one combining method repre-
sented by the coded information differs from the
desired combining method in accordance with a result
of the comparison performed.
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11. A program for allowing an image processing apparatus
that prints a sheet provided for instructing combining of a
first image with a second image to execute processing
comprising:

analyzing the first image;

evaluating at least one combining method appropriate for

the combining of the first image with the second image
in accordance with a result of the analysis performed;
and

printing on the sheet information indicating the at least

one combining method evaluated.

12. An image processing apparatus that prints a sheet
provided for instructing combining of a first image with a
second image, comprising:

an analyzer configured to analyze the first image;

an evaluating unit configured to evaluate at least one

border color appropriate for the outline of the second
image in accordance with the result of the analysis
performed by the analyzer; and

a printing unit configured to print on the sheet information

indicating the at least one border color evaluated by the
evaluating unit.

13. A method for an image processing apparatus that
prints a sheet provided for instructing combining of a first
image with a second image, comprising:

analyzing the first image;

evaluating at least one border color appropriate for the

outline of the second image in accordance with a result
of the analysis performed; and

printing on the sheet information indicating the at least

one border color evaluated.

14. A program for allowing an image processing appara-
tus that prints a sheet provided for instructing combining of
a first image with a second image to execute processing
comprising:

analyzing the first image;

evaluating at least one border color appropriate for the

outline of the second image in accordance with a result
of the analysis performed; and

printing on the sheet information indicating the at least

one border color evaluated.
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