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(54) DOCUMENT READING DEVICE AND IMAGE FORMING DEVICE

(57) The amount of time for scanning a document
that includes plural pages is shortened and information
leakage is prevented.

A file-storage apparatus (12) stores image data of a
document that is scanned before as an image file for
which access authority is set. A document-feeding unit
(3) feeds a document one page at a time from the starting
page. A document-reading unit (2) reads that document
that is fed by the document-feeding unit (3), and converts
the document to image data. A file-search unit (111) that,
when a specified number of pages from the start of a

document is read by the document-reading unit (2) ac-
cording to an instruction from a user, searches, based
on respective image data of the specified number of pag-
es at the start that are read and access authority, for an
image file from the file-storage apparatus (12) that is ac-
cessible by the user and that corresponds to the docu-
ment as a corresponding image file. A liquid-crystal-dis-
play unit of an operation unit (5) as a notification unit
notifies the user of a corresponding image file that is
found by the file-search unit (111).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a document reading apparatus and an image forming apparatus that read a
document such as a book that includes multiple pages, and create an image file.

BACKGROUND ART

[0002] Scanning a document that covers multiple pages such as a book and the like takes time. Therefore, technology
is proposed in which a database that stores image files of scanned documents is provided, and when a document is
scanned, the database is search for an image file of the scanned document, and when the image file is found, the image
file that is stored in the database is used (for example, refer to Patent Literature 1).

PRIOR ART LITERATURE

PATENT LITERATURE

[0003]

Patent Document 1: JP2007011578 (A)

SUMMARY OF INVENTION

PROBLEMS TO BE SOLVED BY INVENTION

[0004] However, in the technology according to Patent Literature 1, anyone is able to reference the image files that
are stored in the database, so there is a problem in that there is possibility that information may be leaked.
[0005] Taking into consideration the problems above, the object of the present invention is to provide technology that,
together with being able to reduce the scanning time for scanning a document that includes multiple pages, is able to
prevent leakage of information.

MEANS FOR SOLVING PROBLEMS

[0006] The document reading apparatus of the present invention is characterized by including: a document-feeding
unit that feeds a document one page at a time from the starting page; a document-reading unit that reads the document
that is fed by the document-feeding unit, and converts the document to image data; a file-storage apparatus that stores
the image data as an image file for which access authority is set; a file-search unit that, when a specified number of
pages at the start of the document are read by the document-reading unit according to an instruction from a user,
searches from the file-storage apparatus for an image file that corresponds to the document and that is accessible by
the user as a corresponding image file; and a notification unit that notifies of the corresponding image file that is found
by the file-search unit.

Effect of Invention

[0007] With the present invention it is possible to provide technology that shortens the amount of time for scanning a
document that includes plural pages, and prevents information leakage.

BRIEF DESCRIPTION OF DRAWINGS

[0008]

FIG. 1 is a cross-sectional view of an image forming apparatus according to an embodiment of the present invention.
FIG. 2 is a functional block diagram illustrating an overview of the image forming apparatus illustrated in FIG. 1.
FIG. 3 is an example of stored image files in the file storage apparatus illustrated in FIG. 2.
FIG. 4 is a flowchart illustrating the document reading operation of the image forming apparatus illustrated in FIG. 2.
FIG. 5 is a continuation of the flowchart illustrated in FIG. 4.
FIG. 6 is an example of a display of a document-reading-page-number-setting screen that is displayed on the
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operation unit illustrated in FIG. 2.
FIG. 7 is an example of a display of a preview screen that is displayed on the operation unit illustrated in FIG. 2.

EMBODIMENTS FOR CARRYING OUT INVENTION

[0009] In the following, embodiments according to the present invention will be explained in detail with reference to
the drawings. In the embodiments below, the same reference numbers will be given to configuration that exhibits the
same function.
[0010] The image forming apparatus 1 according to this embodiment is a MFP that has a scanning function, and
functions as a document reading apparatus. In reference to FIG. 1, the image forming apparatus includes a document-
reading unit 2, a document-feeding unit 3, a main unit 4, and an operation unit 5. The document-reading unit 2 is arranged
on top of the main unit 4, and the document-feeding unit 3 is arranged on top of the document-reading unit 2. Moreover,
the operation unit 5 that performs settings and operating instructions of image forming apparatus 1 is arranged on the
front side of the image forming apparatus 1.
[0011] The operation unit 5 is provided with a liquid-crystal-display unit 51 and operation buttons 52. By operating the
operation unit 5 and inputting instructions, a user performs various settings of the image forming apparatus 1, and
executes various functions such as image formation and the like. The liquid-crystal-display unit 51 indicates the state
of the image forming apparatus, displays the image-forming status and the number of copies being printed, and as a
touch panel, receives instructions for various functions such as double-sided printing, black-and-white reversal, and the
like, and various settings such as a magnification setting, density setting and the like. As the operation buttons 52, a
start button that the user uses to give an instruction to start image formation, a stop/cancel button that is used for
interrupting image formation, a reset button that is used when setting the various settings of the image forming apparatus
1 to the default state, a numeric keypad and the like are provided.
[0012] The document-reading unit 2 includes a scanner 21, a platen glass 22, and a document-reading slit 23. The
scanner 21 includes a light source 24 that uses a LED (Light Emitting Diode), and a light-receiving unit 25 that includes
a CCD (Charge Coupled Device) line sensor, CMOS (Complementary Metal Oxide Semiconductor) line sensor and the
like, and is configured to be able to move in a conveying direction of a document MS by the document-feeding unit 3.
The document-reading slit 23 is a slit that is formed in a direction that orthogonally crosses the conveying direction of
the document MS by the document-feeding unit 3.
[0013] The document-feeding unit 3 includes a document-placement unit 31, a document-discharge unit 32, and a
document-conveying mechanism 33. A document MS that is set on the document-placement unit 31 is fed in order one
page at a time and conveyed by the document-conveying mechanism 33 to a position facing the document-reading slit
23, and after that is discharged to the document-discharge unit 32. Moreover, the document-feeding unite 3 and the
document-reading unit 2 are connected on the rear side of the image forming apparatus 1 by a hinge mechanism, and
the document-feeding unit 3 functions as a platen cover that opens or closes the top surface of the platen glass 22. By
opening the document-feeding unit 3 upward, the top surface of the platen glass 22 is opened, and is in a state in which
a document MS can be set on the platen glass 22.
[0014] When an instruction to read a document MS is given using the operation buttons 52 of the operation unit 5 in
a state in which there is no document MS set on the document-placement unit 31, or in a state in which the document-
feeding unit 3 (platen cover) is open, a document MS that is set on the platen glass 22 will be read. When reading a
document MS placed on the platen glass 22, the scanner 21 moves to a position facing the platen glass 22 and acquires
image data by reading while scanning the document MS that is set on the platen glass 22 from a sub-scanning direction
reference line in a sub-scanning direction that is orthogonal to a main scanning direction, and outputs the acquired image
data to the main unit 4.
[0015] When an instruction to read a document MS is given by using the operation buttons 52 of the operation unit 5
in a state in which a document MS is set on the document-placement unit 31, a document MS that is conveyed by the
document-feeding unit 3 is read. The document MS is set on the document-placement unit 31 with the front surface
(surface from which a document image will be read) facing upward. Then, the document MS that is set on the document-
placement unit 31 is conveyed from the left side by the document-feeding unit 3, and guided to a position where the
surface of the document MS faces the document-reading slit 23. Moreover, when reading a document MS that is conveyed
by the document-feeding unit 3, the scanner 21 moves to a position that faces the document-reading slit 23, and through
the document-reading slit 23, acquires image data by reading the document MS in synchronization with the conveying
operation by the document-feeding unit 3, and outputs the acquired image data to the main unit 4.
[0016] The main unit 4, together with including a printing unit 6, includes a paper-supply unit 41, a paper-supply roller
42, a paper-conveying path 43, a conveying roller 44, and a discharge roller 45. The paper-supply unit 41 is a paper-
supply cassette in which plural sheets of printing paper P are stored, and the paper-supply roller 42 outputs printing
paper P one sheet at a time from the paper-supply unit 41 to the paper-conveying path 43. Printing paper P that is
outputted to the paper-conveying path 43 by the paper-supply roller 42 is conveyed to the printing unit 6 by the conveying



EP 3 358 814 A1

4

5

10

15

20

25

30

35

40

45

50

55

roller 44. Then, the printing paper P that has been printed on by the printing unit 6 is discharged, by the discharge roller
45, to a discharge space 46 that is formed between the document-reading unit 2 and the main unit 4. In this way, the
paper-supply roller 42, the conveying roller 44 and the discharge roller 45 function as a conveying unit for printing paper P.
[0017] The printing unit 6 includes a photosensitive drum 61, a charging unit 62, an exposing unit 63, an image-forming
unit 64, a transfer unit 65, a fixing unit 66, and a cleaning unit 67. The exposing unit 63 is an optical unit that includes a
laser apparatus, mirrors and the like, and exposes the photosensitive drum 61 that is uniformly charge by the charging
unit 62 by outputting laser light to the photosensitive drum 61 based on image data, and forms an electrostatic latent
image on the photosensitive drum 61. The image-forming unit 64 is a developing unit that uses toner to develop the
electrostatic latent image that is formed on the photosensitive drum 61, and causes a toner image to be formed on the
photosensitive drum 61 based on the electrostatic latent image. The transfer unit 65 causes the toner image that is
formed on the photosensitive drum 61 by the image-forming unit 64 to be transferred to printing paper P. The fixing unit
66 heats the printing paper P to which the toner image is transferred by the transfer unit 65, and fixes the toner image
to the printing paper P. Then, the toner that remains on the photosensitive drum 61 is removed by the cleaning unit 67.
[0018] FIG. 2 is a block diagram illustrating an overview of the configuration of the image forming apparatus 1. The
document-reading unit 2, the document-feeding unit 3, the conveying unit (paper-supply roller 42, the conveying roller
44, the discharge roller 45), the operation unit 5 and the printing unit 6 are connected to a control unit 11, and the
respective operation of each is controlled by the control unit 11. Moreover, an image-processing unit 7, a storage unit
8, a login-processing unit 9 and a communication unit 10 are connected to the control unit 11.
[0019] The image-processing unit 7 is a device that performs specified image processing on image data, and for
example, performs a rotation process, an enlargement or reduction process, and an image-improvement process such
as tone adjustment, density adjustment and the like.
[0020] The storage unit 8 is a storage device such as a semiconductor memory, a HDD (Hard Disk Drive) or the like,
and together with storing image data that is acquired by the document-reading unit 2 reading a document MS, stores
various kinds of management information.
[0021] The login-processing unit 9 and has the function of performing user login authentication using pre-stored user
information (not illustrated in the figure), and allowing login to the image forming apparatus 1 of a user for which authen-
tication is successful.
[0022] The communication unit 10 has a function of transmitting or receiving various kinds of data to and from a file-
storage apparatus 12 via a network such as a LAN or the like. The communication unit 10 may also have a function of
connecting to the Internet, and may transmit or receive various kinds of data to and from the file-storage apparatus 12
via the Internet.
[0023] The file-storage apparatus 12 is a storage device that stores image files (one digitized file is configured in pages
having a plurality of image data) that are transmitted via the communication unit 10. In this embodiment, a file-storage
apparatus 12 that is provided on a network is explained as an example; however, the file-storage apparatus 12 may be
installed inside the image forming apparatus 1, or may be provided on the cloud.
[0024] FIG. 3 is an example of storing an image file in the file-storage apparatus 12. An "image file" and "access
authority" that is set for the image file are correlated and stored in the file-storage apparatus 12.
[0025] For example, in the file-storage apparatus 12, image file "Document AAA" is accessible by only "User A", image
file "Document BBB" is only accessible by users belonging to "Group B", and image file "Document CCC" is accessible
by "All" users.
[0026] The control unit 11 is an information-processing unit such as a microcomputer or the like that includes a ROM
(Read Only Memory), a RAM (Random Access Memory) and the like. The ROM stores a control program for performing
operation control of the image forming apparatus 1. By reading the control program that is stored in the ROM and
expanding that control program in the RAM, the control unit 11 performs overall control of the image forming apparatus
according to specified instruction information that is inputted from the operation unit 5.
[0027] Moreover, the control unit 11 functions as a file-search unit 111, a file-creation unit 112, an authority-setting
unit 113, and a storage-processing unit 114.
[0028] The file-search unit 111 has a function of, based on access authority that is set for respective image data that
is first read via the document-reading unit 2 and image files that are stored in the file-storage apparatus 12, searching
whether there are any image files stored in the file-storage apparatus 12 corresponding to a document MS that are
accessible by a user that has logged in via the login-processing unit 9 (logged-in user).
[0029] The file-creation unit 112 has a function of creating an image file that is configured into pages having a plurality
of image data.
[0030] The authority-setting unit 113 has a function of receiving settings for access authority via the operation unit 5,
and setting access authority for image files. Access authority is a setting that specifies users that can access an image
file, and there are three settings; "permission for self only", "permission for a group", and "permission for all". When
"permission for self only" is set, an image file is accessible by only the user that created the image file. When "permission
for a group" is set, the image file is accessible by members of a group to which the creating user belongs. When
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"permission for all" is set, there are no restrictions on users that can access the image file, and the image file can be
accessed by anyone.
[0031] The storage-processing unit 114 has the function of storing image files for which access authority is set in the
file-storage apparatus 12.
[0032] Next, the image-reading operation by the image forming apparatus 1 will be explained in detail with reference
to FIG. 4 and FIG. 5. Here, an example is explained for a case in which user A that belongs to group A is performing a
scan of a book. The book is cut and set in the document-placement unit 31 as a document MS.
[0033] The login-processing unit 9 waits until a user logs in (step s11, step s11: NO). When user A inputs identification
information for user A via the operation unit 5, the login-processing unit 9 executes user authentication, and compares
the inputted identification information with pre-stored user information, and when there is a match, allows user A to login
to the image forming apparatus 1 (step s11: YES).
[0034] After user A logs in (step s11: YES), the control unit 11 waits until a document MS is set in the document-
placement unit 31 (step s12, step s12: NO). When a document MS is set (step s12: YES), the control unit 11 causes
the page-number-setting screen G60 illustrated in FIG. 6 to be displayed on the liquid-crystal display 51, and receives
a setting for the number of pages P60 of the document MS to be read (step s13). In this case, the control unit 11 functions
as a page-number-setting unit. On the page-number-setting screen G60, it is possible to set the number of pages P60
to read of the document MS being scanned. After the number of pages P60 to read is set, the control unit 11 waits until
the start button is operated (step s14, step s14: NO).
[0035] When the start button is operated (step s14: YES), the control unit 11 causes the document-reading unit 2 to
scan the starting pages (for example, pages 1 to 2 at the start) of the document MS (step s15).
[0036] Continuing, the control unit 11 functions as a file-search unit 111, and searches for image files from the image
files that are stored in the file-storage apparatus 12 that are accessible by user A (step s16). Referring to the file-storage
apparatus 12 illustrated in FIG. 3, document AAA and document CCC are set as image files that are accessible by user A.
[0037] As a result of the search, when an image file is found that is accessible by user A (step s17: YES), the file-
search unit 111 searches each page of the image files that are accessible by user A for whether there is a page (1’
page) that corresponds to the first page of the scanned document MS (step s18).
[0038] In this embodiment, a page of an image file that corresponds to a page of a document MS may be a page in
the case when image data of the pages match when comparing pages (for example, a matching rate of 95 to 100%), or
may be a page in the case when image data of the pages are similar (for example, a matching rate of 70 to 95%) when
comparing pages. Moreover, when determining whether image data matches, known technology may be used; for
example, the file-search unit 111 may extract characteristic points of the respective image data, and determine whether
or not the characteristic points match. Furthermore, when comparing pages, instead of comparing image data, the file-
search unit 11 may perform an OCR (Optical Character Reader) process on the respective image data, and acquire text
data of the pages, then compare the text data of the pages.
[0039] When as a result of a search, an image file having page 1’ is found (step s19: YES), the file-search unit 111
compares the next page after the page 1’ of the image file (page 2’) with the second page of the document MS (step
s20), and determines whether or not the pages correspond (step s21). In doing so, the page order of an image file and
the page order of the document MS are checked for whether or not the orders are the same.
[0040] When page 2’ of the image file does not correspond with the second page of the document MS (step s21: NO),
processing advances to step s24. When a plurality of image files that are accessible by user A are found, the process
from step s18 to step s21 is repeated for each respective image file of the plurality of image files.
[0041] When the page following page 1’ of the image file (page 2’) corresponds with the second page of the document
MS (step s21: YES), the file-search unit 111 causes the preview screen G70 illustrated in FIG. 7 to be displayed on the
liquid-crystal display unit 51 (step s22).
[0042] FIG. 7 is a display example of the preview screen G70. Here, the liquid-crystal display unit 51 functions as a
notification unit, and via the preview screen G70 notifies of the contents of the image file having page 1’ and page 2’
(corresponding image files). Moreover, a "Use image file" button B71, and "Continue scanning" button B72 are provided
on the preview screen G70. When the "Use image file" button B71 is operated, the control unit 11 interrupts the scan of
the document MS, and allows the user A to use this image file. Therefore, it is possible for user A to save time and effort
required to scan the entire document MS. When the "Continue scanning" button B72 is operated, the control unit 11
continues scanning the document MS, and creates an image file based on the document MS. The user A, via the preview
screen G70, checks whether the corresponding image file is the same document as the document MS, and can select
whether to use the corresponding image file that was found from the file-storage apparatus 12, or use the image file that
is created by continuing the scan of the document MS.
[0043] When the "Use image file" button B71 is not operated, in other words, when the "Continue scanning" button
B72 is operated, or when an image file that is accessible by user A or an image file that has page 1’ is not found (step
s19: NO, step s21: NO, step s23: NO), the control unit 11 continues scanning from page 3’ to the last page of the
document MS via the document-reading unit 2 (step s24). Next, the control unit 11 functions as a file-creation unit 112
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and creates an image file that includes all of the image data that is scanned and acquired from the document MS in
page configuration (step s25), and via the liquid-crystal display unit 51, notifies user A about the created image file (step
s26). As a result, user A is able to use the image file of the document MS by printing or transmitting the image file.
[0044] Together with that, the control unit 11 functions as an authority-setting unit 113, and receives a setting for
access authority via the operation unit 5, and sets access authority for the created image file (step s27). Next, the control
unit 111 functions as a storage-processing unit 114, and stores the image file for which access authority has been set
in the file-storage apparatus 12 (step s28), and this process then ends. As a result, user A is able to allow users that
correspond to the access authority to use the image file that is created by scanning the document MS.
[0045] On the other hand, when the "Use image file" button B71 is operated via the preview screen G70 (step s23:
YES), the file-search unit 111 determines whether there are pages in the corresponding image file up to the number of
pages P60 read from page 1’ (step s29). There are cases when a stored image file does not include all of the pages of
a book and includes only part, and this is because there are cases when there are no pages corresponding to the
document MS of user A.
[0046] When there are pages for the number of pages read from page 1’ of the corresponding image file (step s29:
YES), the file-creation unit 112, based on the corresponding image file, creates an image file that includes up to the
number of pages read from page 1’ (step s30). Then, the file-creation unit 112 notifies and allows user A to use the
created image file (step s31), and this process ends. In this case, in order to prevent duplication, the created image file
is not stored in the file-storage apparatus 12. By not allowing duplication of image data stored in the file-storage apparatus
12, it is possible to shorten the search time for searching the file-storage apparatus 12.
[0047] On the other hand, when there are no pages for the number of pages read from page 1’ of the corresponding
image file (step s29: NO), the control unit 11, via the document-reading unit 2, continues scanning the document MS by
only the amount of pages not in the corresponding image file (step s32). Therefore, not all of the pages of the document
MS are scanned, so it is possible to shorten the scanning time and save time and effort for scanning. In this case, the
control unit 11, via the document-reading unit 2 and document-feeding unit 3, starts reading the document MS after the
starting page of the pages not included in the corresponding image file comes.
[0048] Continuing, the file-creation unit 112 creates an image file that includes from page 1’ to the last page of the
corresponding image file that is found by searching, and image data of the amount of pages not in the corresponding
image file that is acquired by scanning (step s33). Next, the file-creation unit 112, via the liquid-crystal display unit 51,
notifies and allows user A to use the created image file (step s34).
[0049] Together with that, the file-creation unit 112 creates an image file that has page configuration of only the image
data that is included in the amount of pages not included in the corresponding image file (step s35). Then, the authority-
setting unit 113, via the operation unit 5, receives a setting for the access authority, and sets the access authority for
the created image file (step s36). Next, the storage-processing unit 114 stores the image file with access authority in
the file-storage apparatus 12 (step s28), and this processing ends. As a result, an image file having page configuration
with only image data that was not stored in the file-storage apparatus 12 is stored in the file-storage apparatus 12.
[0050] In this way, the image forming apparatus 1 according to this embodiment includes a document-feeding unit 3
that feeds a document MS one page at a time from the starting page, a document-reading unit 2 that reads the document
that is fed by the document-feeding unit 3 and converts the document MS to image data, a file-storage apparatus 12
that stores the image data as an image file for which access authority is set, a file-search unit 111 that, when a specified
number of pages at the start of a document MS is read by the document-reading unit 2 according to an instruction for
a user, and based on the specified number of starting pages read and the respective image data and access authority,
searches for an image file as a corresponding image file from the file-storage apparatus 12 that corresponds to the
document MS and that is accessible by the user, and a notification unit (liquid-crystal display unit 51) that notifies of a
corresponding image file that is found by file-search unit 111.
[0051] As a result, when scanning a document MS such as a book that includes plural pages, by simply scanning a
specified number of pages at the start, whether there are any image files that correspond to the document MS is searched
for among the image files stored in the file-storage apparatus 12 that are accessible by the user giving the scanning
instruction.
[0052] Therefore, the image files that are the object of a search are limited to image files that are accessible by a
logged in user, so there is no risk of information leakage. Moreover, image files corresponding to the document MS are
search for from the file-storage apparatus 12 based on the first number of pages that are read from the document MS,
so it is possible to save time and effort for scanning.
[0053] The present invention is not limited to the embodiment described above, and needless to say various modifi-
cations are possible within a range that does not depart from the scope of the present invention.
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Claims

1. A document reading apparatus, comprising:

a document-feeding unit that feeds a document one page at a time from the starting page;
a document-reading unit that reads the document that is fed by the document-feeding unit, and converts the
document to image data;
a file-storage apparatus that stores the image data as an image file for which access authority is set;
a file-search unit that, when a specified number of pages at the start of the document are read by the document-
reading unit according to an instruction from a user, searches from the file-storage apparatus for an image file
that corresponds to the document and that is accessible by the user as a corresponding image file; and
a notification unit that notifies of the corresponding image file that is found by the file-search unit.

2. The document read apparatus according to Claim 1 further comprising an operation unit that allows the user to use
the corresponding image file that is found by the file-search unit, or to use an image file that is created by continuing
to read the document.

3. The document reading apparatus according to Claim 1, further comprising:

a page-number-setting unit that receives a setting for a number of pages of the document to be read; and
a file-creation unit that creates the image file of the document that is converted to the image file; wherein
the document reading unit
continues reading the amount of pages that are not in the corresponding image file of the document and converts
the read pages to the image data; and
the file-creation unit creates an image file that is configured in pages and includes pages in the corresponding
image file from a page that corresponds to the first page of the document up to the number of pages to be read,
and image data of the pages that are not in the corresponding image file that is converted by the document-
reading unit.

4. The document reading apparatus according to Claim 3, wherein
the file-creation unit
creates an image file that is configured in pages and includes only image data of the pages that are not in the
corresponding image file that is converted by the document-reading unit, and
comprises a storage-processing unit that stores the image file for the pages that are not in the corresponding image
file that is created by the file-creation unit in the file-storage apparatus.

5. The document reading apparatus according to Claim 1 wherein
the notification unit
displays a preview of the corresponding image file that is found by the file-search unit.

6. An image forming apparatus that comprises the document reading apparatus according to Claim 1.
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