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57 ABSTRACT

An image forming apparatus includes a scanner that reads an
original document. A cover is moveable between a closed
position covering the scanner and an open position not
covering the scanner. A processor determines whether the
cover is in the open position. The processor determines,
from a first image data, a region other than a first document
region corresponding to the first surface of the original
document. The region other than the first document region is
eliminated from first image data. The processor determines,
from a second image data, a region other than a second
document region corresponding to the second surface of the
original document is determined. The region other than the
second document region from the second image data is
eliminated. A printing image is generated. A printer prints
the generated printing image on a single surface of a
recording medium.

ACT20

ACT21
/

GUIDING OPENING OF COVER

| SCANNING

|'VACT22

¥

DETECTING ORIGINAL DOCUMENT |'\/ACT23

¥

ORIGINAL DOCCUMENT

ELIMINATING REGION OTHER THAN

|ﬂ1ACT24

¥

STORING IMAGE ON FRONT SURTACE |’VACT25

ACT26
IS MAGNIFICATION
TO BE PERFCRMED?
YES

| MAGNITICATION PROCESSING I'\«ACT27

Y

ARRANGING OPIGINAL DOCUMENT
Rict vaoTzs

¥

| EXECUTING PRINTING

I’\/ACTZQ




Patent Application Publication Jun. 8,2017 Sheet 1 of 5 US 2017/0163838 A1

FIG. 1

= 7,

|
13—\—— 12 - l /
| ' |
R 40N OPERATION
10— 4a-H PANEL 4

—_—————————n

________

OO+23b
218\ 22B
PO — QO+23¢
210 220




Jun. 8,2017 Sheet 2 of 5 US 2017/0163838 Al

Patent Application Publication

AHOWIN
JATTOALNOD 7T VT OA—NON AHOWIN NIV nﬁw Jv
Nm\L J vm\I\ A Nm\L A _H_
JATTOYLNOD oM (d0SSHTD0UA) ——
XA ndo NOIIVIEE0
gc— & cc— A s~ &} T 0
Y Y Y Y Y Y
A A A A A A A A
B v S v
XAOWAW HdDVd ddH
| A
L ea beal aea Yy T . 2 )
" w9 Pr9l a9 “ ! |
I [} 1
“ /mv,@/:owm \ mwm zo%%zﬁ:axm e L LINN !
R e e NOTSSTIANCD |
| CTTTTI] — —— v -~ 09
m LINQ ~-69 €9 ¢9 ! LINO i
|| ONISSEOOUS | - —— =4 «--1 oNIssdooda ||
AOVHI LNALAO [N_ IOVWI INdNI |!
z | _ v 9~ X | F
N — S ittt S— y /(
| ( |
JdHILNTIAd - - - - 5 ] dINNYOS




Patent Application Publication Jun. 8,2017 Sheet 3 of 5 US 2017/0163838 A1




Patent Application Publication Jun. 8,2017 Sheet 4 of 5 US 2017/0163838 A1

FIG. 6

‘ START ’

A

[

SETTING OF COPYING ~—ACT11

NO

IS SCANNING STARTED?

NO

IS COVER OPEN? ACT14

Y /

GUIDING OPENING OF COVER

SCANNING ~ACT15

Y

DETECTING ORIGINAL pocUMENT  [~—ACT16

Y

ELIMINATING REGION OTHER THAN ,\/ACT17
ORIGINAZL DOCUMENT

Y

STORING IMAGE ON FRONT SURFACE —~~ACT18




Patent Application Publication Jun. 8, 2017 Sheet 5 of 5 US 2017/0163838 A1

FIG. 7

ACT19

IS SCANNING
STARTED?

IS COVER OPEN?

ACT21
Y /

GUIDING OPENING OF COVER

SCANNING ~ACT22

Y

DETECTING ORIGINAL DOCUMENT |~—ACT23

Y

ELIMINATING REGION OTHER THAN —— ACT24
ORIGINAL DOCUMENT

Y

STORING IMAGE ON FRONT SURFACE |~—ACT25

NO

IS MAGNIFICATION
TO BE PERFORMED?

MAGNIFICATION PROCESSING ~—ACT27

Y

ARRANGING ORIGINAL DOCUMENT |-
IMAGE ACT28

Y

EXECUTING PRINTING ~ACT29




US 2017/0163838 Al

IMAGE FORMING APPARATUS AND IMAGE
FORMING METHOD FOR BOTH SIDE
COPYING

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 14/796,982, filed on Jul. 10, 2015, the
entire contents of each of which are incorporated herein by
reference.

FIELD

[0002] Embodiments described herein relate generally to
an image forming apparatus, an image forming method, and
a recording medium.

BACKGROUND

[0003] In the related art, an image forming apparatus such
as a digital multi-functional peripheral performs printing by
putting both sides of the original document together on a
single side of one sheet (both side disposition copying). As
an example of the both side disposition copying, there is a
function referred to as card copying. In card copying, both
sides of the original document in a card shape such as an ID
card are copied on a single side of one sheet. In card copying
in the related art, there are two methods as described below.
In the first method, an image including the front surface of
the original document is copied on the upper half portion of
a sheet, and an image including the rear surface of the
original document is copied on the lower half portion of the
sheet. In the second method, an image on the front surface
of the original document which is read in a size designated
by a user is disposed at a center of the upper half portion of
a sheet, an image on the rear surface of the original docu-
ment is disposed at the center of the lower half portion of the
sheet, and the images are printed on the sheet. However, in
the first method, a user should set the front surface and the
rear surface of the original document, respectively, by
assuming a half region of the sheet. In addition, in the
second method, there is a problem in that a user needs to
designate a size of the original document accurately.

DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a diagram which illustrates an example
configuration of a digital multi-functional peripheral accord-
ing to one embodiment.

[0005] FIG. 2 is a block diagram which illustrates a
configuration of a control system of the digital multi-
functional peripheral.

[0006] FIG. 3 is an example of a read image which is
obtained using a scanner of the digital multi-functional
peripheral.

[0007] FIG. 4 is an example of an image in which an
image in a region other than the original document is
eliminated from the read image illustrated in FIG. 3.
[0008] FIG. 5 is a diagram which illustrates an example of
a printing image of the front surface image and the rear
surface image which are illustrated in FIG. 4.

[0009] FIG. 6 is a flowchart which illustrates an example
sequence of operations for both side disposition copying in
the digital multi-functional peripheral.
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[0010] FIG. 7 is a flowchart which illustrates another
example sequence of operations for both side disposition
copying in the digital multi-functional peripheral.

DETAILED DESCRIPTION

[0011] Embodiments provide an image forming apparatus,
an image forming method, and a recording medium which
may perform printing by putting images on both sides of the
original document together on one side of a recording
medium in a simple operation.

[0012] An image forming apparatus includes an image
reading that reads an original document. An image process-
ing unit determines a region other than a first document
region corresponding to the first surface of the original
document. The region other than the first document region is
eliminated from first image data. A region other than a
second document region corresponding to the second sur-
face of the original document is determined. The region
other than the second document region from the second
image data is eliminated. A printing image is generated. An
image forming unit prints the printing image generated by
the image processing unit on a single surface of a recording
medium.

[0013] Hereinafter, embodiments will be described with
reference to drawings.

[0014] First, a configuration of a digital multi-functional
peripheral (MFP) as an image forming apparatus will be
described.

[0015] FIG. 1is a cross-sectional view which illustrates an
example configuration of the digital multi-functional periph-
eral. As illustrated in FIG. 1, the digital multi-functional
peripheral includes a scanner 1, a printer 2, an operation
panel 4, and a system control unit 5.

[0016] The scanner 1 reads an image of the original
document, and converts the image into image data. The
scanner 1 includes an image reading unit 10, original docu-
ment table glass 11, an opening-closing sensor 12, an auto
document feeder (ADF) 13, and the like. For example, the
scanner 1 is provided on the upper part of a main body of the
digital multi-functional peripheral. The scanner 1 is con-
nected to the system control unit 5. The scanner 1 outputs
image data, which is generated by reading an image of the
original document, to the system control unit 5.

[0017] The image reading unit 10 converts the read image
of the original document into the image data. The image
reading unit 10 includes a photoelectric conversion unit
including a CCD line sensor which converts, line by line in
the main scanning direction, an image of the original docu-
ment into image data. The image reading unit 10 reads an
image of the whole original document using the CCD line
sensor and scanning the original document in the sub-
scanning direction.

[0018] The original document is placed on the original
document table glass 11 for scanning using the image
reading unit 10 is placed. A surface of the original document
placed on the original document table glass 11 is the surface
to be read. The image reading unit 10 scans the original
document on the original document table glass 11 through
glass.

[0019] The opening-closing sensor 12 detects opening-
closing of the ADF 13 which is a platen cover on the original
document table glass 11. The opening-closing sensor 12
outputs a signal indicating an opening-closing state of the
ADF 13.
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[0020] The ADF 13 is disposed on the upper part of the
original document table glass 11 in a state in which the ADF
may be open or closed. A surface of the ADF 13 which
comes into contact with the original document table glass 11
becomes a cover (platen cover) with respect to the original
document which is placed on the original document table
glass 11. For this reason, the surface of the ADF 13 which
comes into contact with the original document table glass 11
has uniform luminance (density). In addition, the ADF 13
transports the original document on a sheet feed tray one by
one in a closed state. The image reading unit 10 also reads
an image of the original document which is transported
using the ADF 13.

[0021] The image reading unit 10 may read the original
document on the original document table glass 11 when the
ADF 13 as the platen cover is closed or opened. For
example, when reading the original document in a state in
which the ADF 13 is open, the image reading unit 10 reads
a region other than the original document as a uniform black
image with low luminance (high density). In addition, when
reading the original document in a state in which the ADF
13 is closed, the image reading unit 10 reads the region other
than the original document as a pixel value with uniform
luminance (density).

[0022] The printer 2 forms an image on a recording
medium. The printer 2 is operated according to a control
command from the system control unit 5. The printer 2 prints
image data which is supplied from the system control unit 5
on a sheet (recording medium).

[0023] The printer 2 includes sheet feed cassettes 21A,
21B, and 21C. These sheet feed cassettes 21A, 21B, and 21C
accommodate sheets on which images are printed. For
example, each of the sheet feed cassettes 21A, 21B, and 21C
is detachably provided on the lower part of a main body of
the digital multi-functional peripheral. Each of the sheet feed
cassettes 21A, 21B, and 21C includes sheet feed rollers 22A,
22B, and 22C, respectively. Each of the sheet feed rollers
22A, 22B, and 22C takes out a sheet one by one from each
of the sheet feed cassettes 21A, 21B, and 21C.

[0024] The transport unit 23 transports sheets in the printer
2. The transport unit 23 includes a plurality of transport
rollers 23a-23f, and a resist roller 24. The transport unit 23
transports the sheet which is taken out using each of the
sheet feed rollers 22A, 22B, and 22C to the resist roller 24.
The resist roller 24 transports the sheet to a transfer position
at an image transfer timing.

[0025] A plurality of image forming units 25 (25Y, 25M,
25C, and 25K) respectively form an image of each color
(yellow, magenta, cyan, and black). An exposure unit 26
radiates laser light to photosensitive drum D (Dy, Dm, Dc,
and Dk) of each image forming unit 25 (25Y, 25M, 25C, and
25K), and forms an electrostatic latent image. The exposure
unit 26 radiates laser light which is controlled according to
image data to the photosensitive drum D through an optical
system such as a polygon mirror. An electrostatic latent
image is formed on the surface of the photosensitive drum
D which is irradiated with laser light. The exposure unit 26
controls the laser light according to a control signal from the
system control unit 5. For example, the exposure unit 26
controls an intensity of the laser light according to the
control signal from the system control unit 5. In addition, the
exposure unit 26 also controls a modulation amount, or the
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like, of a pulse width for controlling light emission of laser
light according to the control signal from the system control
unit 5.

[0026] Each of the image forming units 25 (25Y, 25M,
25C, and 25K) forma toner image by developing the respec-
tive electrostatic latent images formed on the photosensitive
drums D (Dy, Dm, Dc, and Dk) using toner of each color
(vellow, magenta, cyan, and black). An intermediate transfer
belt 27 is an intermediate transfer body. Each of the image
forming units 25 (25Y, 25M, 25C, and 25K) transfers
(primary transfer) the toner image of each color which is
formed on the photosensitive drums D (Dy, Dm, Dc, and
Dk), respectively, onto the intermediate transfer belt 27.

[0027] Inaddition, each image forming unit 25 (25Y, 25M,
25C, and 25K) includes a sensor such as a potential sensor
Sv, and a density sensor Sd. The potential sensor Sv detects
a surface potential of the photosensitive drum. In each image
forming unit 25 (25Y, 25M, 25C, and 25K), a surface of each
photosensitive drum D is charged using a charging charger
before being exposed using the exposure unit 26. Charging
conditions of the charging charger may be changed due to a
control signal from the system control unit 5. The potential
sensor Sv detects a surface potential in the photosensitive
drum after the surface is charged using the charging charger.
The density sensor Sd detects density of a toner image which
is transferred onto the intermediate transfer belt 27. In
addition, the density sensor Sd may be a sensor which
detects a toner image which is formed on the photosensitive
drums Dy, Dm, Dc, and Dk.

[0028] Each of image forming units 25Y, 25M, 25C, and
25K transfers (primary transfer) a toner image which is
developed using each color (yellow, magenta, cyan, and
black) onto the intermediate transfer belt 27 in an overlap-
ping manner. The intermediate transfer belt 27 maintains a
color image in which the toner images of each color are
overlapped with each other. The transfer unit 28 transfers the
color image on the intermediate transfer belt 27 which is
formed using the plurality of colors to a sheet at a secondary
transfer position. The secondary transfer position is a posi-
tion at which the toner image on the intermediate transfer
belt 27 is transferred to the sheet. The secondary transfer
position is a position at which the support roller 28a and the
secondary transfer roller 285 face each other.

[0029] The resist roller 24 transports the sheet to the
secondary transfer position at transfer timing of the toner
image on the intermediate transfer belt 27. After the toner
image is transferred to the sheet at the secondary transfer
position, the transfer unit 28 supplies the sheet to the fixing
unit 29. The fixing unit 29 fixes the toner image onto the
sheet by heating the sheet onto which the toner image is
transferred using the transfer unit 28 in a pressurizing state.
The fixing unit 29 transports (discharges) the sheet which is
subjected to the fixing process to either the sheet discharging
unit 30 or a double side printing mechanism 40.

[0030] The double side printing mechanism 40 reverses
the sheet which is subjected to the fixing process using the
fixing unit 29, and supplies the sheet to the resist roller 24
again. In addition, the double side printing mechanism 40
maintains the reversed sheet until desired printing timing
(rear surface printing timing). The double side printing
mechanism 40 includes a reverse transport path 41 which
guides the sheet which is subjected to the fixing process to
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the resist roller 24. The reverse transport path 41 supplies the
sheet which is reversed to the resist roller 24 at the desired
printing timing.

[0031] The operation panel 4 is a user interface. The
operation panel 4 includes a display unit 4¢ and an operation
unit 45. A user inputs information such as setting informa-
tion using the operation unit 45 of the operation panel 4. The
display unit 4a and the operation unit 4b of the operation
panel 4 are connected to the system control unit 5. The
system control unit 5 controls the display unit 4a and the
operation unit 45 of the operation panel 4.

[0032] In addition, the printer 2 illustrated in FIG. 1 is an
electrophotographic printer. However, the printer 2 accord-
ing to the embodiment is not limited to the electrophoto-
graphic type. For example, the printer 2 which is mounted on
the digital multi-functional peripheral according to the
embodiment may be a printer other than the electrophoto-
graphic type such as an ink jet type or a thermal transfer
type.

[0033] Subsequently, a configuration of a control system
of the digital multi-functional peripheral will be described.
[0034] FIG. 2 is a block diagram which illustrates a
configuration of the control system in the digital multi-
functional peripheral.

[0035] The digital multi-functional peripheral includes the
system control unit 5 which controls the entire apparatus.
The system control unit 5 is connected to the scanner 1, the
printer 2, and the operation panel 4 through a system bus, or
the like.

[0036] The system control unit 5 includes a CPU (proces-
sor) 51, a main memory 52, a ROM 53, a non-volatile
memory 54, an HDD 55, a page memory 56, a printer
controller 57, a fax controller 58, interfaces (I/F) 57a and
58a, and an image processing unit 60.

[0037] The CPU 51 controls the entire digital multi-
functional peripheral. The CPU 51 is a processor which
executes processes by executing a program. The CPU 51 is
connected to each unit in the apparatus through the system
bus. The CPU 51 is also connected to the scanner 1, the
printer 2, the operation panel 4, and the like, through the
system bus. The CPU 51 outputs an operation instruction to
each unit, or obtains various information from each unit
through a bidirectional communication with the scanner 1,
the printer 2, and the operation panel 4. In addition, the CPU
51 receives information denoting a detection signal, an
operation state, and the like, from each sensor which is
provided in each unit in the apparatus.

[0038] The main memory 52 is a RAM, or the like. The
main memory 52 functions as a working memory, or a buffer
memory. The ROM 53 is a non-rewritable and non-volatile
memory which stores a program, control data, and the like.
The CPU 51 executes various processes when executing a
program which is stored in the ROM 53 (or non-volatile
memory 54 or HDD 55) while using the main memory 52.
[0039] The non-volatile memory 54 is a rewritable non-
volatile memory. The non-volatile memory 54 stores a
control program and control data which are executed by the
CPU 51. In addition, the non-volatile memory 54 stores
setting information, a processing condition, and the like. The
hard disk drive (HDD) 55 is a large capacity storage device.
The HDD 55 stores image data, various history information,
and the like. In addition, the HDD 55 may store a control
program, control data, and the like. In addition, the HDD 55
may store setting information, processing conditions, and
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the like. The page memory 56 is a memory which develops
image data as a processing target. For example, the page
memory 56 stores image data which is generated using the
scanner 1 after performing image processing.

[0040] The network controller 57 controls communication
with an external device. The network controller 57 is con-
nected to a network through the interface 57a. The network
controller 57 communicates with the external device through
a network. For example, the network controller 57 may
receive a printing request from the external device or output
a scanned image to the external device.

[0041] The fax controller 58 controls a fax communication
(transceiving of facsimile data). The fax controller 58 per-
forms transceiving of facsimile data through the interface
58a and a public line.

[0042] In addition, the system control unit 5 may include
an interface to which the external device is locally con-
nected, or an interface to which a storage medium is
connected.

[0043] The image processing unit 60 includes an input
image processing unit 61, a compression unit 62, an exten-
sion unit 63, and an output image processing unit 64.

[0044] The input image processing unit 61 functions as a
scanner system image processing unit which processes the
image data generated using the scanner 1. The input image
processing unit 61 executes a shading correction process, a
grayscale conversion process, an inter-line correction pro-
cess, or the like, with respect to image data which is
generated using the scanner 1.

[0045] The shading correction process is a process in
which image data is corrected according to an uneven
sensitivity of each photoelectric conversion element (such as
a CCD), or according to a light distribution property of a
lamp that illuminates the original document. The grayscale
conversion process is a process in which a value of each
pixel (for example, each signal value of R, G, and B) which
configures image data is converted according to a lookup
table. The inter-line correction process is a process in which
a physical position shift of each sensor of RGB in the CCD
line sensor of the scanner 1 is corrected. In addition, the
input image processing unit 61 may perform a resolution
conversion, a magnification process, adjusting of brightness,
adjusting of contrast, adjusting of color, adjusting of sharp-
ness, or the like, on the image data obtained by the scanner
1

[0046] The compression unit 62 compresses image data.
For example, the compression unit 62 compresses image
data which is processed by the input image processing unit
61. The compression unit 62 stores the compressed image
data in the page memory 56. In addition, the compression
unit 62 may output the compressed image data to the HDD
55, or the like. The extension unit 63 extends the compressed
image data. For example, the extension unit 63 reads the
compressed image data from the page memory 56, and
extends the compressed image data. The extension unit 63
outputs the extended image data to the output image pro-
cessing unit 64. In addition, the extension unit 63 may output
the extended image data to the HDD 55, or the like.

[0047] The output image processing unit 64 processes
image data for printing. The output image processing unit 64
includes a color conversion unit 64a, a sharpening unit 645,
an original document detection unit 64c¢, an outside region
eliminating unit 64d, a magnification unit 64e, an image
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editing unit 64/, and the like. In addition, the image memory
65 stores image data which is processed by the output image
processing unit 64.

[0048] The color conversion unit 64a performs a color
conversion process with respect to image data. For example,
the color conversion unit 64a converts color image data
which is formed of signals of R (red), G (green), and B
(blue) into color image data for printing which is formed of
signals of C (cyan), M (magenta), Y (yellow), and K (black).
The sharpening unit 645 sharpens image data. The sharp-
ening unit 645 sharpens image data by performing image
processing such as a filtering process, an inking process, a
gamma correction process, or the like.

[0049] The original document detection unit 64c¢ detects
an image of the original document. The image reading unit
10 scans a set size of the original document as a region for
reading. When performing copying, the system control unit
5 normally sets the size of the original document by auto-
matically detecting the size of the original document using
a sensor which is disposed in the image reading unit 10.
Alternatively, the system control unit 5 sets a size of the
original document which is manually designated using the
operation unit 45 of the operation panel 4 by a user. On the
other hand, when performing special copying such as both
side disposition copying (card copying), a size which is fixed
in advance is used in the region for reading of the image
reading unit 10. For example, the image reading unit 10
scans an A4 size as a region for reading, uniformly.

[0050] The original document detection unit 64¢ detects a
region of the original document (hereinafter, referred to as
original document region) by detecting a region other than
the original document, or an edge of the original document
in an image in the region for reading which is read using the
image reading unit 10. For example, when the original
document on the original document table glass 11 is read in
a state in which the ADF 13 as the original document presser
is open, the image reading unit 10 reads the region other than
the original document as a black image. In this case, the
original document detection unit 64¢ detects the region of
the black image as the region other than the original docu-
ment. In addition, when the original document on the
original document table glass 11 is read in the state in which
the ADF 13 is closed, the image reading unit 10 reads the
edge of the original document as a specific pixel value due
to a difference in density between the original document and
an original document pressing surface of the ADF 13. In this
case, the original document detection unit 64¢ detects the
original document region by detecting the edge portion of
the original document.

[0051] The outside region eliminating unit 644 eliminates
the region other than the original document from the image
data. The outside region eliminating unit 64d extracts an
image in the original document region. The magnification
unit 64¢ magnifies the image. The magnification unit 64e
reduces or enlarges the image using a set magnification rate.
The image editing unit 64f edits an image for printing using
one or a plurality of images. For example, the image editing
unit 641 arranges two images in line as an image for printing
on one page. The image editing unit 64/ may be a unit which
may set a position at which an image is disposed.

[0052] Subsequently, a copying function in the digital
multi-functional peripheral according to the embodiment
will be described.
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[0053] The digital multi-functional peripheral according
to the embodiment has a copying function in which images
from both sides of the original document are printed by
being disposed on a single side of one recording medium
(hereinafter, referred to as both side disposition copying).
For example, the digital multi-functional peripheral prints
both sides of the original document, such as an ID card, on
a single side of a sheet, using both side disposition copying.

[0054] In both side disposition copying, the digital multi-
functional peripheral according to the embodiment may read
the original document which is positioned at an arbitrary
position of the original document table glass 11 (arbitrary
position in readable region). The image reading unit 10 reads
both sides of the original document which is placed at an
arbitrary position of the original document table glass 11,
respectively. The image processing unit 64 determines a
region of the original document and a region other than the
original document in the image which is read using the
image reading unit 10, using the original document detection
unit 64C. The image processing unit 64 eliminates the region
other than the original document from the read image using
the outside region eliminating unit 64d. In addition, the
image processing unit 64 generates an image for printing in
which an image from the first surface of the original docu-
ment in which the region other than the original document
is eliminated, and an image from the second surface of the
original document in which the region other than the original
document is eliminated are disposed at a predetermined
position (or position which is designated by a user) of a
printing sheet using the image editing unit 647

[0055] FIG. 3 is an example of a read image 70 which is
obtained by reading the front surface (first face) of the
original document using the scanner 1. Specifically, image
data of the original document is generated by the scanner 1,
and is output. FIG. 4 is an example of an image in which an
image 72 in the region other than the original document is
eliminated from the read image 70 which is illustrated in
FIG. 3. FIG. 5 is a diagram which illustrates an example of
a printing image in which the image 71 of front surface of
the original document region which is illustrated in FIG. 4,
and an image 73 of the rear surface of the original document
region are disposed.

[0056] The image illustrated in FIG. 3 is an example in
which the image is read in a state in which the ADF 13 as
the platen cover is open. As illustrated in FIG. 3, the region
other than the original document becomes image data with
low luminance (high density) in the read image, in a state in
which the ADF 13 as the platen cover is open. Accordingly,
the image 70 which is read in the state in which the ADF 13
as the platen cover is open has a difference in luminance
(density) between the image 71 in the original document
region. Accordingly, the image 72 in the region other than
the original document is easily determined.

[0057] That is, when the read image 70 as illustrated in
FIG. 3 is obtained, the original document detection unit 64¢
detects the image 71 in the original document region and the
image 72 in the region other than the original document
using a difference in luminance. When the read image 70 as
illustrated in FIG. 3 is obtained, the outside region elimi-
nating unit 644 eliminates the image 72 in the region other
than the original document as illustrated in FIG. 4. Thus, an
image which is formed only of an image R1 from the
original document region is generated.
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[0058] The image processing unit 64 obtains an image 73
from the original document region on the rear surface by
performing the same process with respect to a read image on
the rear surface (second face) of the original document. After
obtaining the image 73 from the original document region
on the rear surface, the image editing unit 64f generates a
printing image in which the image 71 from the original
document region on the front surface and the image 73 from
the original document region on the rear surface are dis-
posed, as illustrated in FIG. 5.

[0059] In addition, the digital multi-functional peripheral
may perform the both side disposition copying by assuming
that the original document is read in a state in which the
platen cover (ADF 13) is open. In this case, the digital
multi-functional peripheral may perform the both side dis-
position copying in a state in which it is confirmed that the
ADF 13 is in an open state using an opening-closing sensor.
[0060] However, even when it is the state in which the
platen cover (ADF 13) is open, it is possible to detect the
original document region by detecting an edge portion of the
original document. For this reason, the original document
detection unit 64c may detect the original document by
performing an original document detection process corre-
sponding to a detection state using the opening-closing
sensor 12.

[0061] In addition, the images from the front surface and
the rear surface in the original document region may be
magnified in the printing image. For example, the images
from the front surface and the rear surface in the original
document region may be arranged in the printing image after
being magnified using a magnification which is designated
by a user. In addition, a printing image may be generated by
magnifying the images from the front surface and the rear
surface to each fit in an entire region of a half of the sheet,
respectively.

[0062] In addition, positions at which the images from the
front surface and the rear surface in the original document
region are disposed are not limited to the positions (center in
upper half and center in lower half) illustrated in FIG. 5. For
example, the images from the front surface and the rear
surface may be disposed at positions which are designated
by a user.

[0063] Subsequently, an operation example of both side
disposition copying will be illustrated.

[0064] FIGS. 6 and 7 are flowcharts which illustrate
example sequences of operations for both side disposition
copying in the digital multi-functional peripheral.

[0065] When executing the both side disposition copying,
a user selects the function of the both side disposition
copying (may be referred to as card copying) using the
operation unit 45 of the operation panel 4. The CPU 51 of
the system control unit 5 sets the both side disposition
copying according to an input to the operation unit 4b. In
addition, the CPU 51 may receive various copying settings
corresponding to inputs to the operation unit 45 (ACT 11).
[0066] Forexample, the CPU 51 may receive setting of an
image quality, setting of a sheet size or type, setting of
disposition of an original document image, setting of a
magnification, and the like, according to an operation with
respect to the operation unit 4b. As the setting of disposition
of the original document image, a disposition in which an
image from the front surface and an image from the rear
surface of the original document are horizontally arranged in
line may be set. In addition, as the setting of disposition of
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the original document, a disposition in which the image from
the front surface and the image from the rear surface of the
original document are vertically or horizontally arranged
continuously may be set.

[0067] In addition, as the setting of magnification, respec-
tive magnifications may be set with respect to the image
from the front surface and the image from the rear surface.
In addition, as the setting of magnification, a disposition
may be set in which the image from the front surface and the
image from the rear surface are each fitted to one half of the
entire region of a sheet, respectively. For example, when the
size of the original document is smaller than a half size of
a sheet, the magnification unit 64e may enlarge the image
from the front surface and the image from the rear surface
of'the original document so as to be the half size of the sheet,
respectively. In addition, when the size of the original
document is larger than the half size of the sheet, the
magnification unit 64e may contract the image from the
front surface and the image from the rear surface of the
original document so as to be half of the size of the sheet,
respectively.

[0068] After receiving the instruction for the both side
disposition copying, the CPU 51 receives an instruction for
a start of scanning using the operation unit 45 (ACT 12).
When the start of scanning is instructed (Yes in ACT 12), the
CPU 51 determines whether the ADF 13 (platen cover) is in
an open state using a detection signal of the opening-closing
sensor 12 (ACT 13). When it is determined that the platen
cover is not in the open state (No in ACT 13), the CPU 51
displays a guiding screen which guides a user so as to open
the ADF 13 (platen cover) on the display unit 4a (ACT 14).
[0069] In addition, when it is possible to detect the original
document even in a state in which the platen cover is closed,
processes in ACTS 13 and 14 may be omitted.

[0070] When it is determined that the ADF 13 as the platen
cover is in the open state (Yes in ACT 13), the CPU 51 starts
a reading process of an image using the image reading unit
10 (ACT 15). A user places the original document at an
arbitrary position on the original document table glass 11
(arbitrary position in range for reading) so that the front
surface of the original document becomes a surface for
reading. When the front surface of the original document is
present on the original document table glass 11 so as to be
the surface for reading, the image reading unit 10 generates
a read image which includes the image on the front surface
of the original document. In addition, when the ADF 13 is
in the open state, the image reading unit 10 reads a region
other than the original document as an image with low
luminance.

[0071] When the image reading unit 10 obtains the read
image, the original document detection unit 64¢ detects the
original document region in the image which is read using
the image reading unit 10 (ACT 16). When the original
document region is detected, the outside region eliminating
unit 64d extracts an image only in the original document
region by eliminating the region other than the original
document (ACT 17). In ACT 17, since it is assumed that an
image from the front surface of the original document is to
be read, the outside region eliminating unit 644 extracts the
image of the front surface of the original document. The
image memory 65 stores only the image from the front
surface of the original document region which is obtained by
eliminating the region other than the original document
(ACT 18).
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[0072] After scanning the image of the front surface of the
original document, the CPU 51 enters a state of waiting for
an instruction on scanning of an image including the rear
surface of the original document (ACT 19). That is, when
starting of scanning is instructed again, after scanning the
image of the front surface of the original document (Yes in
ACT 19), the CPU 51 determines whether the ADF 13
(platen cover) is in the open state again due to a detection
signal of the opening-closing sensor 12 (ACT 20). When it
is determined that the platen cover is not in the open state
(No in ACT 20), the CPU 51 displays a guiding screen which
guides a user to open the ADF 13 (platen cover) on the
display unit 4a (ACT 21).

[0073] When it is determined that the platen cover of the
ADF 13 as is in the open state (Yes in ACT 20), the CPU 51
starts the reading process of an image using the image
reading unit 10 (ACT 22). At this time, the original docu-
ment is placed so that the rear surface of the original
document becomes a surface for reading at an arbitrary
position of the original document table glass 11 (arbitrary
position in range for reading). When the rear surface of the
original document is present on the original document table
glass 11 so as to be the surface for reading, the image reading
unit 10 generates a read image including the image on the
front surface of the original document. In addition, when the
ADF 13 is in the open state, the image reading unit 10 reads
the region other than the original document as an image with
low luminance.

[0074] When the image reading unit 10 obtains the read
image, the original document detection unit 64¢ detects the
original document region in the image which is read using
the image reading unit 10 (ACT 23). When the original
document region is detected, the outside region eliminating
unit 64d extracts an image only in the original document
region by eliminating the region other than the original
document (ACT 24). In ACT 24, since it is assumed that an
image including the image on the rear surface of the original
document is obtained, the outside region eliminating unit
644 extracts the image on the rear surface of the original
document. The image memory 65 stores the image of the
rear surface in the original document region from which the
region other than the original document is eliminated (ACT
18).

[0075] In addition, when magnifications are set with
respect to the images from the front surface and the rear
surface of the original document (Yes in ACT 26), the CPU
51 instructs the magnification unit 64e to set magnification
rates with respect to the images from the front surface and
the rear surface of the original document (ACT 27). The
magnification unit 64e magnifies the images from the front
surface and the rear surface of the original document using
the magnification rates which are designated by the CPU 51
(ACT 27). In addition, when the magnification rate is not set
(No in ACT 26), the process in ACT 27 is omitted.

[0076] For example, when causing the image from the
front surface of the original document to be fit in the half of
the entire region of the sheet, the CPU 51 calculates a
magnification rate with respect to the front surface image
using a size of the extracted image on the front surface, and
a half size of the sheet. In addition, when causing the image
from the rear surface of the original document to be fit in the
half of the entire region of the sheet, the CPU 51 calculates
a magnification rate with respect to the rear surface image
using a size of the extracted image from the rear surface, and
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a half size of the sheet. The magnification unit 64e magnifies
the images from the front surface and the rear surface of the
original document using the magnification rate which is
designated by the CPU 51.

[0077] When processes up to ACT 27 are finished, the
image editing unit 64/ generates a printing image in which
the images from the front surface and the rear surface of the
original document are disposed (ACT 28). For example, the
image editing unit 64f arranges the image from the front
surface of the original document at a center in the upper half
region of the printing image, and disposes the image from
the rear surface at a center in the lower half region of the
printing image. The output image processing unit 64 outputs
the printing image which is generated by the image editing
unit 64f'to the printer 2. After receiving the printing image,
the printer 2 prints the printing image on a sheet (ACT 29).
[0078] As described above, the image forming apparatus
according to the embodiment includes the image reading
unit, the image processing unit, and the image forming unit.
The image reading unit reads an image including the front
surface of the original document. The image processing unit
extracts an image region of the front surface of the original
document by performing a process of detecting the original
document, and a process of eliminating a region other than
the original document. In addition, the image reading unit
reads an image including the rear surface of the original
document. The image processing unit extracts an image
region of the rear surface of the original document by
performing the process of detecting the original document,
and the process of eliminating a region other than the
original document. The image processing unit generates a
printing image in which images from the front surface and
the rear surface of the original document are disposed so as
to be fit in a single side of one sheet. The image forming unit
prints the printing image on the sheet.

[0079] In this manner, the image forming apparatus
according to the embodiment may execute a process of
printing both sides of the original document by putting both
sides together on a single side of one sheet. For example, in
both side disposition copying of the image forming appa-
ratus according to the embodiment, it is not necessary for a
user to input a size of the original document, or to consider
a position of the original document on the original document
table.

[0080] In addition, the image forming apparatus according
to the embodiment may designate disposition positions of
the front surface and the rear surface of the original docu-
ment. In this manner, the image forming apparatus according
to the embodiment may also execute both side disposition
copying corresponding to an intention of a user, in addition
to disposing an image at a predetermined position. In
addition, the image forming apparatus according to the
embodiment may designate magnifications with respect to
the front surface and the rear surface of the original docu-
ment. In this manner, it is also possible to execute both side
disposition copying corresponding to an intention of a user,
in addition to disposing an image in a predetermined size.
[0081] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inven-
tions. Indeed, the novel embodiments described herein may
be embodied in a variety of other forms; furthermore,
various omissions, substitutions and changes in the form of
the embodiments described herein may be made without
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departing from the spirit of the inventions. The accompa-
nying claims and their equivalents are intended to cover
such forms or modifications as would fall within the scope
and spirit of the inventions.
What is claimed is:
1. An image forming apparatus comprising:
a scanner configured to generate image data by reading a
region including a surface of an original document;
a cover moveable between a closed position covering the
scanner and an open position not covering the scanner;
a processor configured to:
determine whether the cover is in the open position, and
when the cover is determined to be in the open position,
perform image processing including:
determining, from a first image data which was
generated by the scanner reading a first surface of
the original document, a region other than a first
document region corresponding to the first surface
of the original document,
eliminating the region other than the first document
region from the first image data,
determining, from a second image data which was
generated by the scanner reading a second surface
of the original document, a region other than a
second document region corresponding to the sec-
ond surface of the original document,
eliminating the region other than the second docu-
ment region from the second image data, and
generating, for printing on a single surface of a
recording medium, a printing image including:
the first image data with the region other than the first
document region eliminated, and the second image
data with the region other than the second document
region eliminated; and
a printer configured to print the printing image on a single
surface of a recording medium.
2. The apparatus according to claim 1, further comprising:
a display device, wherein
when the cover is determined to not be in the open
position, the processor controls the display device to
display a guide screen instructing a user to open the
cover.
3. The apparatus according to claim 1, further comprising:
an opening-closing sensor configured to output a signal to
the processor indicating whether the cover is in the
open position.
4. The apparatus according to claim 1,
wherein the processor generates the printing image in
which the first image data with the region other than the
first document region eliminated and the second image
data with the region other than the second document
region eliminated are disposed according to respective
designated disposition positions.
5. The apparatus according to claim 4, wherein the
processor is further configured to:
receive, in advance, an input from a user designating the
respective disposition positions.
6. The apparatus according to claim 1,
wherein the processor generates the printing image in
which the first image data with the region other than the
first document region eliminated and the second image
data with the region other than the second document
region eliminated are respectively disposed at desig-
nated magnifications.
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7. The apparatus according to claim 6, wherein the
processor is further configured to:

receive, in advance, an input from a user designating the

respective magnifications.

8. An image forming method comprising the steps of:

determining whether a cover of a scanner is in an open

position; and

when the cover is determined to be in the open position,

performing an image processing including:

generating, with the scanner, a first image data by
reading a region including a first surface of an
original document,

determining, from the first image data, a region other
than a first document region corresponding to the
first surface of the original document,

eliminating, from the first image data the region other
than the first document region corresponding to the
first surface of the original document,

generating, with the scanner, a second image data by
reading a region including a second surface of the
original document,

determining, from the second image data, a region
other than a second document region corresponding
to the second surface of the original document,
eliminating, from the second image data a region
other than a second document region corresponding
to the second surface of the original document;

generating, for printing on a single surface of a record-
ing medium, a printing image including: the first
image data with the region other than the first
document region eliminated, and the second image
data with the region other than the second document
region eliminated, and

printing the printing image on a single surface of a
recording medium.

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

when the cover is determined to not be in the open

position, displaying, on a display device, a guide screen
instructing a user to open the cover.

10. The method according to claim 8, wherein whether the
cover is in the open position is determined based on a signal
output from an opening-closing sensor.

11. The method according to claim 8, wherein the printing
image is generated so that the first image data with the
region other than the first document region eliminated and
the second image data with the region other than the second
document region eliminated are disposed according to
respective designated disposition positions.

12. The method according to claim 11, wherein the
respective disposition positions are designated by a user.

13. The method according to claim 8, wherein the printing
image is generated so that the first image data with the
region other than the first document region eliminated and
the second image data with the region other than the second
document region eliminated are respectively disposed at
designated magnifications.

14. The method according to claim 13, wherein the
respective magnifications are designated by a user.

15. A non-transitory computer readable medium contain-
ing a program causing an image forming apparatus to
perform an image forming method comprising the steps of:

determining whether a cover of a scanner is in an open

position; and
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when the cover is determined to be in the open position,

performing an image processing including:

generating, with the scanner, a first image data by
reading a region including a first surface of an
original document,

determining, from the first image data, a region other
than a first document region corresponding to the
first surface of the original document,

eliminating, from the first image data the region other
than the first document region corresponding to the
first surface of the original document,

generating, with the scanner, a second image data by
reading a region including a second surface of the
original document,

determining, from the second image data, a region
other than a second document region corresponding
to the second surface of the original document,
eliminating, from the second image data a region
other than a second document region corresponding
to the second surface of the original document;

generating, for printing on a single surface of a record-
ing medium, a printing image including: the first
image data with the region other than the first
document region eliminated, and the second image
data with the region other than the second document
region eliminated, and

printing the printing image on a single surface of a
recording medium.
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16. The non-transitory recording medium according to
claim 15, the method further comprising:

when the cover is determined to not be in the open
position, displaying, on a display device, a guide screen
instructing a user to open the cover.

17. The non-transitory recording medium according to
claim 15, wherein whether the cover is in the open position
is determined based on a signal output from an opening-
closing sensor.

18. The non-transitory recording medium according to
claim 15, wherein the printing image is generated so that the
first image data with the region other than the first document
region eliminated and the second image data with the region
other than the second document region eliminated are dis-
posed according to respective designated disposition posi-
tions.

19. The non-transitory recording medium according to
claim 18, wherein the respective disposition positions are
designated by a user.

20. The non-transitory recording medium according to
claim 15, wherein the printing image is generated so that the
first image data with the region other than the first document
region eliminated and the second image data with the region
other than the second document region eliminated are
respectively disposed at predetermined magnifications.
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