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(54) Image forming apparatus

(57) In an image forming apparatus, an area dividing
unit extracts character areas in each one of plural page
images as objects of combination printing. An area ex-
cluding unit excludes a character area that has a size of
which a ratio to a largest size of the character areas is
smaller than a predetermined threshold value among the
character areas extracted by the area dividing unit in each
one of the plural page images. A character size identifying

unit identifies a smallest character size of the character
area that are not excluded by the area excluding unit
among the character areas extracted by the area dividing
unit in each one of the plural page images. A combination
quantity determining unit determines a combination
quantity of combination printing on the basis of the small-
est character size identified by the character size identi-
fying unit.



EP 2 712 170 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND

[0001] >

1. FIELD OF THE INVENTION

[0002] The present invention relates to an image form-
ing apparatus.

2. DESCRIPTION OF THE RELATED ART

[0003] In combination printing, plural page images in
a document are reduced and the plural reduced page
images are arranged and printed on one page of paper
sheet.
[0004] In combination printing, since the page image
is reduced, the size of a character included in the page
image is also reduced.
[0005] A printing device determines a magnification of
each page image so that a character included in its area
has an appropriate size, and lays out, plural page images
that have been reduced with the respectively determined
magnifications on one page.
[0006] Further, another printing device extracts plural
character areas in a page image, determines a magnifi-
cation of each one of the character areas on the basis of
a character size of a character included in the character
area, and prints a page image in which the plural char-
acter areas have been reduced with the respectively de-
termined magnifications.
[0007] However, in the aforementioned printing de-
vice, when a magnification of a page image is determined
for combination printing in consideration with all charac-
ters included in the page image, a magnification of a char-
acter area that includes a small character is set relatively
large and therefore the number of page images included
in one page of combination printing is small, and conse-
quently, a large number of paper sheets are consumed.

SUMMARY

[0008] An image forming apparatus according to an
aspect of the present invention includes an area dividing
unit, an area excluding unit, a character size identifying
unit, and a combination quantity determining unit. An ar-
ea dividing unit is configured to extract character areas
in each one of plural page images as objects of combi-
nation printing by area dividing. An area excluding unit
is configured to exclude a character area that has a size
of which a ratio to a largest size of the character areas
in each one of the plural page images is smaller than a
predetermined threshold value among the character ar-
eas extracted by the area dividing unit in each one of the
plural page images. A character size identifying unit is
configured to identify a smallest character size of the
character area that are not excluded by the area exclud-

ing unit among the character areas extracted by the area
dividing unit in each one of the plural page images. A
combination quantity determining unit is configured to
determine a combination quantity of combination printing
on the basis of the smallest character size identified by
the character size identifying unit.
[0009] These and other objects, features and advan-
tages of the present invention will become more apparent
upon treading of the following detailed description along
with the accompanied drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 shows a block diagram which indicates a con-
figuration of an image forming apparatus according
to an embodiment of the present invention;
Fig. 2 shows a flowchart that explains an action of
the image forming apparatus shown in Fig. 1 to per-
form a job with combination printing; and
Figs. 3A to 3C show diagrams that indicate an ex-
ample of a page image.

DETAILED DESCRIPTION

[0011] Hereinafter, an embodiment according to an as-
pect of the present invention will be explained with ref-
erence to drawings.
[0012] Fig. 1 shows a block diagram which indicates a
configuration of an image forming apparatus according
to an embodiment of the present invention. The image
forming apparatus has a printer function and a scanner
function. This image forming apparatus 1 includes a print-
ing device 11, an image scanning device 12, an operation
panel 13, a memory 14, a communication device 15, and
a controller 16.
[0013] The printing device 11 is an internal device that
prints each image based on print image data on a printing
paper sheet using electrophotography. The print image
data is raster image data (e.g. JPEG (Joint Photographic
Experts Group) image data) generated in scanning by
the image scanning device 12, raster image data gener-
ated from PDL (Page Description Language) data, raster
image data generated in facsimile reception by an un-
shown internal facsimile device, or the like.
[0014] Further, the image scanning device 12 is an in-
ternal device that optically reads- images of a document
page by page, and generates image data of each page
image.
[0015] Furthermore, the operation panel 13 is ar-
ranged on a surface of a housing of the image forming
apparatus, and includes a display device that displays
sorts of information to a user and an input device that
detects a user operation. For example, the display device
includes a liquid crystal display, and the input device in-
cludes button switches, a touch panel, and so on.
[0016] Furthermore, the memory 14 is a semiconduc-
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tor memory that temporarily stores image data and so
forth when this image forming apparatus executes a job.
A volatile DRAM (Dynamic Random Access Memory) or
the like may be used as the memory 14.
[0017] Furthermore, the communication device 15 is a
circuit that connects to a network and performs data com-
munication with another device (e.g. a host device) con-
nected to the network.
[0018] Furthermore, the controller 16 forms sorts of
processing units using a microcomputer or an ASIC (Ap-
plication Specific Integrated Circuit). In this embodiment,
the controller 16 forms a print control unit 21, a scan
control unit 22, a panel control unit 23, a job control unit
24, and a communication control unit 25.
[0019] The print control unit 21 causes the printing de-
vice 11 to perform printing on the basis of the print image
data.
[0020] The scan control unit 22 controls the image
scanning device 12, causes it to read an image of each
page in a document (printed matter), and generates
raster image data of each page image.
[0021] The panel control unit 23 controls the operation
panel 13, causes the operation panel 13 to display sorts
of information, and receives a user operation to the op-
eration panel 13.
[0022] The job control unit 24 receives a job request
received from an unshown host device via the commu-
nication device 15 and the communication control unit
25 and a job request based on a user operation to the
operation panel 13, and executes a job of the received
job request using the print control unit 21, the scan control
unit 22, and so forth. For example, when the job control
unit 24 receives a print job request described in a page
description language (PDL), the job control unit 24 gen-
erates raster image data based on the print job request,
and causes the print control unit 21 to perform printing
on the basis of the raster image data.
[0023] If combination printing is specified in the afore-
mentioned job request, the job control unit 24 determines
a combination quantity (i.e. the number of document pag-
es to be included in one prinked page), combines plural
page images of which the number is equal to the combi-
nation quantity in a document specified in the job request,
and causes to perform printing the combined page im-
ages on one page of a printing paper sheet. In this em-
bodiment, in combination printing, the plural page images
are printed of a same size.
[0024] The job control unit 24 includes an area dividing
unit 31, an area excluding unit 32, a character size iden-
tifying unit 33, and a combination quantity determining
unit 34.
[0025] The area dividing unit 31 extracts character ar-
eas in each one of plural page images (i.e. page images
included in a document to be printed in a job including
combination printing) as objects of combination printing
by area dividing. The job including combination printing
may be a print job or a copy job.
[0026] The area excluding unit 32 excludes a character

area that has a size R(i) of which a ratio to a largest size
Rmax of the character areas in each one of the plural
page images is smaller than a predetermined threshold
value e among the character areas extracted by the area
dividing unit 31 in each one of the plural page images.
In other words, a character area that satisfies the follow-
ing formula is excluded from objects of which a smallest
character size mentioned below is identified. Here a char-
acter area is a rectangle-shaped area circumscribed to
either one character or plural continuous characters with
an interval smaller than a predetermined threshold value,
and a square measure of the rectangle shape (i.e. the
number of pixels in the rectangle shape) may be used
as a size of the character area.

[0027] Here R(i) is a size of the i th character area in
a page image, Rmax is a largest value of one or more
character areas R(i) in the page image, and e is a thresh-
old value set in advance as a parameter larger than zero
and either equal to or less than 1.
[0028] The character size identifying unit 33 identifies
a smallest character size Pmin of the character area that
are not excluded by the area excluding unit 32 among
the character areas extracted by the area dividing unit
31 in each one of the plural page images.
[0029] The character size identifying unit 33 does not
identify the smallest character size of the character area
excluded by the area excluding unit 32.
[0030] The combination quantity determining unit 34
determines a combination quantity M of combination
printing on the basis of the smallest character size Pmin
identified by the character size identifying unit 33.
[0031] In this embodiment, the combination quantity
determining unit 34 (a) determines uppermost values Mp
of the combination quantity corresponding to the smallest
character sizes Pmin of respective ones of the page im-
ages, and (b) uses a smallest value among the upper-
most values Mp of the combination quantity of the plural
page images as the combination quantity M applied to
combination printing of the plural page images.
[0032] Specifically, the combination quantity determin-
ing unit 34 uses, as the uppermost value Mp of the com-
bination quantity, a largest value among combination
quantities with which a size PAmin of a printed character
of the smallest character size Pmin in the page image in
combination printing would be equal to or larger than a
predetermined lowermost value PL. Here, as the char-
acter size, a character height by point is used.
[0033] Further, in this embodiment, a combination
quantity setting value indicates a combination quantity
applied to combination printing of the plural page images,
an initial value of the combination quantity setting value
is set as a maximum combination quantity available in
combination printing by this image forming apparatus.
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For example, if as a combination quantity, 1, 2, 4 and 9
are available in combination printing by this image form-
ing apparatus, then the initial value of the combination
quantity setting value is set as 9. The combination quan-
tity determining unit 34 (c) determines an uppermost val-
ue Mp of the combination quantity of each one of the
plural page images in turn, and (d) sets this uppermost
value Mp to the combination quantity setting value if this
uppermost value Mp is less than the current combination
quantity setting value.
[0034] The communication control unit 25 controls the
communication device 15, receives a job request from
an unshown host device and transmits a notification to
the unshown host device.
[0035] In the following part, a behavior of the afore-
mentioned image forming apparatus is explained. Fig. 2
shows a flowchart that explains an action of the image
forming apparatus shown in Fig. 1 to perform a job with
combination printing. Figs. 3A to 3C show diagrams that
indicate an example of a page image,
[0036] Upon receiving a job request which specifies
combination printing, the job control unit 24 starts exe-
cution of the requested job. The job control unit 24 iden-
tifies whether or not in the job request a combination
quantity, has been set by a user (Step S1), and if a com-
bination quantity has not been set, the job control unit 24
sets an initial value of a combination quantity setting val-
ue as a maximum value of combination quantities avail-
able in this image forming apparatus (Step S2). If a com-
bination quantity has been set, an initial value of a com-
bination quantity setting value is set as the combination
quantity in the job request.
[0037] Subsequently, the area dividing unit 31 selects
a top page image among plural page images to be printed
in this job (Step S3), and extracts one or plural character
areas in this page image (Step S4). For example, in a
case of a page image 51 shown in Fig. 3A, as shown in
Fig. 3B, character areas 61 to 64 are extracted.
[0038] Among one or plural character areas extracted
from the current page data, the area excluding unit 32
excludes a character area of a size R(i) less than a value
obtained by multiplying the largest size Rmax by the
aforementioned threshold value e from objects of subse-
quent processes.
[0039] The character areas 61 and 64 shown in Fig.
3C include relatively short character strings. In an exam-
ple shown in Figs. 3A to 3C, if the threshold value e is
set as 0.5 for example, then as shown in Fig. 3C, the
character areas 61 and 64 are excluded due to their sizes
smaller than a value obtained by multiplying the size of
the character area 62 as the largest size Rmax by 0.5.
[0040] Subsequently, the character size identifying
unit 33 identifies the smallest size Pmin of characters
included in the character areas that have not been ex-
cluded.
In case of a print job, the smallest size Pmin of the char-
acters is identified on the basis of the print job request
described in PDL. In case of a copy job, the smallest size

Pmin of the characters is identified on the basis of its
raster image data using an OCR (Optical Character Rec-
ognition) technique.
[0041] In an example shown in Figs. 3A to 3C, if the
character areas 61 and 64 are excluded, then the small-
est character size is detected in the character areas 62
and 63 (here, 12 pt in the character area 63).
[0042] Subsequently, the combination quantity deter-
mining unit 34 uses, as the uppermost value Mp of the
combination quantity of the current page image, a largest
value among combination quantities with which a size
PAmin of a printed character of the smallest character
size Pmin in the page image in combination printing is
equal to or larger than a predetermined lowermost value
PL (i.e. a readable size, e.g. 6 pt) (Step S7). The upper-
most value Mp is any one of combination quantities avail-
able in this image forming apparatus.
[0043] In an example shown in Figs. 3A to 3C, if the
smallest character size Pmin is detected as 12 pt and
the lowermost value PL of the Smallest character size
after combination is 6 pt, then the uppermost value Mp
is determined as 4, because a combination quantity equal
to’ or less than a squared value of (Pmin / PL) is allowable.
[0044] Further, the combination quantity determining
unit 34 identifies whether or not the uppermost value Mp
of the current page image is less than the current com-
bination quantity setting value (Step S8), and if the up-
permost value Mp is less than the current combination
quantity setting value, then the combination quantity de-
termining unit 34 sets the uppermost value Mp to the
combination quantity setting value (Step S9).
[0045] As mentioned, when the process of one page
image is finished, the job control unit 24 identifies whether
or not this page image is the last page image (Step S10);
and if this page image is not the last page image, then
the job control unit 24 returns to Step S3, selects a next
page image (Step S3), and causes to perform the process
in the same manner (Steps S4 to S9).
[0046] Finally, when the process of the last page image
is finished, the job control unit 24 generates an image for
combination printing (i.e. an image of one page in which
reduced page images of the same number as a combi-
nation quantity are laid out) on the basis of a combination
quantity indicated by the combination quantity setting val-
ue at the time, and causes the print control unit 21 and
the printing device 11 to perform printing the image (Step
S11).
[0047] For example, if a job involves four page images,
the initial value of the combination quantity setting value
is 9, and the uppermost values Mp of the combination
quantity in the four page images are 9, 4, 4, 4, respec-
tively, then the combination quantity setting value is 4
when the processed of all of the page images are fin-
ished, the combination quantity applied to combination
printing is set as 4, a square measure of each one of the
page images is reduced to its quarter, and the reduced
page images are printed with 4-up.
[0048] In the aforementioned embodiment, the area di-
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viding unit 31 extracts character areas in each one of
plural page images as objects of combination printing by
area dividing; the area excluding unit 32 excludes a char-
acter area that has a size of which a ratio to a largest
size of the character areas in each one of the plural page
images is smaller than a predetermined threshold value
among the character areas extracted by the area dividing
unit 31 in each one of the plural page images; the char-
acter size identifying unit 33 identifies a smallest charac-
ter size of the character area that are not excluded by
the area excluding unit 32 among the character areas
extracted by the area dividing unit 31 in each one of the
plural page images; and the combination quantity deter-
mining unit 34 determines a combination quantity of com-
bination printing on the basis of the smallest character
size identified by the character size identifying unit 33.
[0049] Therefore, page images are reduced on the ba-
sis of a combination quantity set without respect to small
characters such as a header, a footer, or explanatory
notes in a margin (e.g. characters in the character areas
61 and 64 shown in Fig. 3B). Such as a header, a footer,
or explanatory notes in a margin, an unimportant part for
reading a body text of a document are somewhat hard
to read, but a maximum combination quantity that keeps
readability of the body text are set. Consequently, while
the document is readable, the number of required printing
paper sheets for printing is reduced.
[0050] The description has been presented for purpos-
es of illustration and description, and is not intended to
be exhaustive or limited to the present invention.
[0051] For example, in the aforementioned embodi-
ment, the uppermost value Mp is derived in Step S7 of
Fig. 2, it is identified whether or not the uppermost value
Mp is less than the current combination quantity setting
value in Step S8. Alternatively, it may be configured to
compare the smallest character size PAmin obtained
when combination printing would be performed with a
combination quantity indicated by the current combina-
tion quantity setting value with the lowermost value PL
of the character size; derive the uppermost value Mp only
if the smallest character size PAmin is less than the low-
ermost value PL; and perform Step S9.
[0052] It should be understood that various changes
and modifications to the embodiments described herein
will be apparent to those skilled in the art. Such changes
and modifications may be made without departing from
the spirit and scope of the present subject matter and
without diminishing its intended advantages. It is there-
fore intended that such changes and modifications be
covered by the appended claims.

Claims

1. An image forming apparatus, comprising:

an area dividing unit (31) configured to extract
character areas (61, 62, 63, 64) in each one of

plural page images as objects of combination
printing by area dividing;
an area excluding unit (32) configured to exclude
a character area (61, 64) that has a size, of which
a ratio to a largest size of the character areas in
each one of the plural page images is smaller
than a predetermined threshold value among
the character areas extracted by the area divid-
ing unit in each one of the plural page images;
a character size identifying unit (33) configured
to identify a smallest character size of the char-
acter area that are not excluded by the area ex-
cluding unit among the character areas extract-
ed by the area dividing unit in each one of the
plural page images; and
a combination quantity determining unit (34)
configured to determine a combination quantity
of combination printing on the basis of the small-
est character size identified by the character size
identifying unit.

2. The image forming apparatus according to claim 1
wherein
the combination quantity determining unit (34) is fur-
ther configured to (a) determine uppermost values
of the combination quantity corresponding to the
smallest character sizes of respective ones of the
page images, and (b) use a smallest value among
the uppermost values of the combination quantity of
the plural page images as the combination quantity
applied to combination printing of the plural page im-
ages.

3. The image forming apparatus according to claim 2
wherein
the combination quantity determining unit (34) is fur-
ther configured to use, as the uppermost vale of the
combination quantity, a largest value among combi-
nation quantities with which a size of a printed char-
acter of the smallest character size in the page image
in combination printing is equal to or larger than a
predetermined lowermost value.

4. The image forming apparatus according to claim 2
or 3 wherein:

an initial value of a combination quantity setting
value that indicates a combination quantity ap-
plied to combination printing of the plural page
images is set as a maximum combination quan-
tity available in combination printing by this im-
age forming apparatus; and
the combination quantity determining unit (34)
is further configured to (c) determine an upper-
most value of the combination quantity of each
one of the plural page images in turn, and (d)
set this uppermost value to the combination
quantity setting value if this uppermost value is
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less than the current combination quantity set-
ting value.

5. The image forming apparatus according to any of
claims 1 to 4 wherein
the character size identifying unit (33) is further con-
figured not to identify a smallest character size of the
character area excluded by the area excluding unit.

6. The image forming apparatus according to any of
claims 1 to 5 wherein
in the combination printing, the plural page images
are printed of a same size.
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