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Description

TECHNICAL FIELD

[0001] Aspects of the present invention relate to an
image processing apparatus capable of accessing a stor-
age medium such as a Radio Frequency Identification
(RFID) tag or the like.

BACKGROUND

[0002] A sheet attached with an RFID tag (hereinafter,
referred to as "RFID sheet") has been provided. An image
processing apparatus which uses an RFID sheet in-
cludes an access device capable of accessing an RFID
tag, that is, capable of reading information from an RFID
tag or writing information to the RFID tag, and accesses
the RFID tag while the RFID sheet is being transported
during image forming process.
In the image processing apparatus capable of accessing
the RFID tag, it can be considered that reading and writ-
ing on a RFID tag fails. Therefore, for example, in a re-
lated-art image forming apparatus including a read-
er/writer for reading and writing on a non-contact IC chip,
when reading or writing on the non-contact IC chip cannot
be successfully performed, the sheet is reversed and fed
again (see JP-A-2006-110802). WO 2008/149599 de-
scribes an information processing apparatus in which a
sheet having an RFID tag is transported, the transport
speed is changed or the sheet is stopped to enable data
to be communicated to or from the RFID tag without the
need for setting a fixed speed in advance. Common com-
munication standards are identified between the RFID
tag and an RFID reader/writer, and common communi-
cation speeds are identified. Among the common com-
munication speeds, the maximum common communica-
tion speed is identified. Based on the size of the data that
needs to be communicated and the maximum common
communication speed, a read/write required time is cal-
culated. Based on the access range of the RFID read-
er/writer and the read/write required time, the maximum
transport speed is calculated. When the maximum trans-
port speed is lower than the minimum transport
speed at which the sheet can be transported stably, the
sheet is stopped. JP 2003 208573 aims to solve the prob-
lem wherein a recording device with an RF-ID tag writing
function sets the feed speed of a recording medium at a
feed speed predetermined by information, such as the
type, amount of writing information, and writing time of
an RF-ID tag, when executing recording and information
writing, to pose frequent loss of time by a failure in writing.
Upon a determination of a failure in writing into an RF-
ID tag, the feed speed of a recording medium for the next
recording and writing operation is reset. The reset feed
speed is selected as a speed lower than the feed speed
for the preceding operation. Information in the RF-ID tag
with the writing failure is acquired and compared with the
amount of full writing information, whereby a more opti-

mal feed speed is selected.
[0003] However, in the related-art image processing
apparatus, even when the RFID sheet is fed again and
reading or writing is tried, the reading or writing cannot
always be successfully performed. For example, in a
case where an access error occurs due to a large amount
of data processing being accompanied by processing de-
lay, even when reading or writing is retried under the
same condition, it is expected that an error occurs again.

SUMMARY

[0004] Accordingly, it is an aspect of the present inven-
tion to provide an image processing apparatus capable
of reducing an access error to a storage medium.
[0005] According to an exemplary embodiment of the
present invention, there is provided an image processing
apparatus as defined in appended claim 1.
[0006] According to the above configuration, it is pos-
sible to realize an image processing apparatus capable
of reducing an access error to a storage medium.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The above and other aspects of the present in-
vention will become more apparent and more readily ap-
preciated from the following description of exemplary em-
bodiments of the present invention taken in conjunction
with the attached drawings, in which:

Fig. 1 is a perspective view showing the schematic
configuration of a multi-function peripheral according
to an exemplary embodiment of the present inven-
tion;
Fig. 2 is a diagram showing the schematic configu-
ration of an image reading unit in the multi-function
peripheral according to the exemplary embodiment;
Fig. 3 is a diagram showing the schematic configu-
ration of an image forming unit in the multi-function
peripheral according to the exemplary embodiment;
Fig. 4 is a block diagram showing the electrical con-
figuration of the multi-function peripheral according
to the exemplary embodiment;
Fig. 5 is a flowchart showing operations of a print
processing;
Fig. 6 shows an example of a database which stores
a relationship between the amount of data and a
transport speed;
Fig. 7 shows an example of a database which stores
a relationship between the number of corrections
and a correction coefficient;
Fig. 8 shows an example of a database which stores
a relationship between the amount of data and the
number of corrections;
Fig. 9 is a flowchart showing operations of correction
processing; and
Fig. 10 is a diagram showing an example of a setting
screen of the estimated amount of data when data
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is read from an RFID tag.

DETAILED DESCRIPTION

[0008] Hereinafter, an image processing apparatus ac-
cording to exemplary embodiments of the present inven-
tion will be described in detail with reference to the ac-
companying drawings. In the exemplary embodiments,
a multi-function peripheral (MFP) having a function for
accessing an RFID tag will be described as an example
of the image processing apparatus.

[Overall configuration of MFP]

[0009] As shown in Fig. 1, an MFP 100 according to
this exemplary embodiment includes an image forming
unit 10 which prints an image on a sheet, and an image
reading unit 20 which reads an image of an original doc-
ument. An operation panel 40 is provided in front of the
image reading unit 20. The operation panel 40 includes
a display unit 41 having a liquid crystal display, and a
button group 42 having a start key, a stop key, a numeric
key, and the like. An operation status is displayed on the
operation panel 40 and an operation of a user is input
through the operation panel 40.

[Configuration of image reading unit]

[0010] The image reading unit 20 reads an original doc-
ument and creates image data. Specifically, as shown in
Fig. 2, the image reading unit 20 according to this exem-
plary embodiment includes a scanner unit 21 which reads
an image of an original document, and an Automatic Doc-
ument Feeder (ADF) 22 which automatically transports
the original document. The scanner unit 21 includes
transparent platen glasses 23 and 24 disposed at the top
surface thereof, and an image sensor 25 provided there-
in.
[0011] The ADF 22 includes an original document tray
221 on which an original document before being read
placed, and a discharge tray 222 on which the original
document after being read is placed. The ADF 22 picks
up the original document placed on the original document
tray 221 one-by-one, and after the original document is
read, discharges the original document onto the dis-
charge tray 222. The ADF 22 also functions as an original
document pressing cover which openably covers the up-
per part of the scanner unit 21 and when an original doc-
ument is placed on an original document placing plate
26 including the platen glass 24, presses the original doc-
ument.
[0012] As a reading method of an original document,
there is provided a flatbed (original document fixed scan-
ning) method and an ADF (original document movable
scanning) method. In the case of the flatbed method, an
original document is placed on the platen glass 24 (here-
inafter, referred to as "FB glass 24") one-by-one. In this
state, the image sensor 25 moves in a sub-scanning di-

rection indicated by an arrow A of Fig. 2 (a direction or-
thogonal to a main scanning direction), and an image of
the original document is read in the main scanning direc-
tion line-by-line. In the case of the ADF method, an orig-
inal document is placed on the original document tray
221. Then, the image sensor 25 moves to a position op-
posing the platen glass 23 (hereinafter, referred to as
"ADF glass 23") and is stopped. In this state, the original
document is transported to a position (read position) op-
posing the ADF glass 23, and an image of the original
document is read in the main scanning direction line-by-
line.
[0013] Next, the ADF 22 will be described in detail. A
transport path 27 having a substantially U-shape is pro-
vided inside the ADF 22. The transport path 27 connects
the original document tray 221 and the discharge tray
222. There is provided various rollers along the transport
path 27. Specifically, the transport path 27 is configured
such that an original document is fed from the original
document tray 221 to the ADF 22, U-turned through the
various rollers, and transported toward the discharge tray
222 through the ADF glass 23. When the original docu-
ment passes through the ADF glass 23, an image of the
original document is read by the image sensor 25.
[0014] A double-face reading mechanism is provided
in the ADF 22. The double-face reading mechanism is
for reading images on both faces of the original docu-
ment. A transport path 28 is provided so that, after one
face of the original document is read, the original docu-
ment is reversed and transported again so as to read the
image of the other face of the original document. A slit
29 is provided in a case of the ADF 22 for exposing a
part of the original document outside the ADF 22 and
reversing the original document.
[0015] Specifically, a switchback roller 281, a first
guide flap 282, and a second guide flap 283 are provided
inside the ADF 22 so as to form the transport path 28.
That is, the transport path 28 extends from the first guide
flap 282 toward the switchback roller 281 through the
second guide flap 283.
[0016] In the case of double-face reading by the ADF
22, an original document is fed from the original docu-
ment tray 221 and passes through various rollers, such
that an image on one face of the original document is
read at a read position. Thereafter, the original document
is guided to the transport path 28 by the first guide flap
282, passes through the second guide flap 283, and is
transported to the switchback roller 281. The switchback
roller 281 reverses the transport direction of the original
document. Then, the postures of the first guide flap 282
and the second guide flap 283 are changed. Then, the
original document is guided to the transport path 27 again
by the second guide flap 283. Thus, the original document
is reversed, and an image on the other (rear) face of the
original document is read. Thereafter, the original docu-
ment passes through the first guide flap 282 and is dis-
charged to the discharge tray 222.
[0017] The ADF 22 includes a read/write device 51
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(hereinafter, referred to as "R/W device 51") which de-
tects an RFID tag within a predetermined range and is
capable of reading and writing data from and to the RFID
tag within the predetermined range. The R/W device 51
is provided within a range capable of accessing an RFID
tag attached to an original document passing through the
sheet transport path 27. In other words, a part of the sheet
transport path 27 is included in the access range of the
R/W device 51. It is noted that the R/W device 51 is pro-
vided within a range capable of accessing the original
document after being reversed as well as the original
document before being reversed. Accordingly, when
double-face reading is performed, there are two oppor-
tunities to access the RFID tag attached to the original
document.

[Configuration of image forming unit]

[0018] The image forming unit 10 generates an image
based on image data transmitted from an information ter-
minal apparatus, such as a personal computer (PC) or
the like, or image data of an original document read by
the image reading unit 20, and transfers the generated
image to a sheet. The image forming unit 10 according
to this exemplary embodiment forms an image by a re-
lated-art electrophotographic method. As shown in Fig.
3, the image forming unit 10 includes a process unit 50
which forms a toner image, a fixing device 8 which fixes
an unfixed toner image, a sheet feed cassette 91 on
which sheets before image formation are placed, and
discharge trays 92 and 93 on which sheets after image
formation are discharged.
[0019] The image forming unit 10 includes a transport
path 71 having a substantially S-shape which is provided
such that a sheet in the sheet feed cassette 91 at the
bottom passes through a sheet feed roller 73, a registra-
tion roller 76, the process unit 50, and the fixing device
8, and is guided to the upper sheet discharge tray 92
through a sheet discharge roller 74 or to the sheet dis-
charge tray 93 through a sheet discharge roller 75. That
is, the image forming unit 10 picks up the sheet placed
on the sheet feed cassette 91 one-by-one, transports the
sheet to the process unit 50, and transfers a toner image
formed in the process unit 50 to the sheet. The sheet to
which the toner image is transferred is transported to the
fixing device 8, so that the toner image is thermally fixed
to the sheet, and thereafter, the sheet is discharged to
the sheet discharge tray 92 or the sheet discharge tray
93.
[0020] The process unit 50 includes a photosensitive
member 1, a charging device 2 which uniformly charges
the surface of the photosensitive member 1, an exposure
device 3 which exposes the surface of the photosensitive
member 1 to light so as to form an electrostatic latent
image, a developing device 4 which develops the elec-
trostatic latent image by toner, a transfer device 5 which
transfers the toner image on the photosensitive member
1 to a sheet, and a cleaning blade 6 which removes re-

sidual toner on the photosensitive member 1.
[0021] In the process unit 50, the charging device 2
uniformly charges the surface of the photosensitive mem-
ber 1. Thereafter, exposure is performed by light from
the exposure device 3, and an electrostatic latent image
of an image to be formed on the sheet is formed. Next,
the developing device 4 supplies toner to the photosen-
sitive member 1. Accordingly, the electrostatic latent im-
age on the photosensitive member 1 is visualized as a
toner image.
[0022] The image forming unit 10 further includes a
double-face print mechanism for printing on both faces
of a sheet. A transport path 72 is provided so that, after
printing is performed on one face of a sheet, the sheet
is reversed and transported again to the process unit 50
for printing on the other face of the sheet.
[0023] In the case of double-face printing by the image
forming unit 10, a sheet having an image formed on a
front face thereof passes through the transport path 71
which is a transport path for the front face printing (for-
ward transport path) and stops at the sheet discharge
roller 74 to reverse the transport direction of the sheet.
Then, the sheet is transported from the sheet discharge
roller 74 to the transport path 72 serving as a re-transport
path, passes through a position between the process unit
50 and the sheet feed cassette 91, and is guided to the
process unit 50 again. In this manner, the sheet is re-
versed, and an image is formed on the back face of the
sheet.
[0024] The image forming unit 10 includes an R/W de-
vice 52 which detects an RFID tag within a predetermined
range and is capable of reading and writing data from
and to the RFID tag within the predetermined range. The
R/W device 52 is provided within a range capable of ac-
cessing an RFID tag of an RFID sheet passing through
the transport path 71. In other words, a part of the trans-
port path 71 is included in the access range of the R/W
device 52. It is noted that the R/W device 52 is provided
within a range capable of accessing the sheet after being
reversed as well as the sheet before being reversed. Ac-
cordingly, when double-face printing is performed, there
are two opportunities to access the RFID tag attached to
the sheet.

[Electrical configuration of MFP]

[0025] Subsequently, the electrical configuration of the
MFP 100 will be described. As shown in Fig. 4, the MFP
100 includes a control unit 30 which includes a Central
Processing Unit (CPU) 31, a Read Only Memory (ROM)
32, a Random Access Memory (RAM) 33, a Non-Volatile
RAM (NVRAM) 34, an Application Specific Integrated
Circuit (ASIC) 35, a network interface 36, and a FAX in-
terface 37.
[0026] The CPU 31 executes an arithmetic operation
for realizing various functions, such as an image reading
function, an image forming function, and the like, in the
MFP 100 to act as a control center. The ROM 32 stores
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various control programs or settings for controlling the
MFP 100, initial values, and the like. The RAM 33 is a
work area where various control programs are read, or
used as a storage area where image data is temporarily
stored. The NVRAM 34 is a nonvolatile storage unit and
is used as a storage area where various settings and
image data are stored.
[0027] The CPU 31 controls the respective constituent
elements of the MFP 100 (for example, lighting timing of
the exposure device constituting the image forming unit
10, drive motors (not shown) of various rollers forming
the sheet transport path, and a motor for movement (not
shown) of the image sensor unit constituting the image
reading unit 20) in accordance with control programs
read from the ROM 32 or signals transmitted from various
sensors through the ASIC 35 while storing processing
results in the RAM 33 or the NVRAM 34.
[0028] The network interface 36 is connected to a net-
work, such as Internet or the like, and enables connection
to an image processing apparatus, such as a PC or the
like. The FAX interface 37 is connected to a telephone
line, and enables connection to a FAX device of the other
party. A job can be exchanged through the network in-
terface 36 or the FAX interface 37.

[Print processing]

[0029] Subsequently, print processing in the MFP 100
will be described with reference to a flowchart of Fig. 5.
During this print processing, in addition to image forma-
tion on a sheet, data can be written to the RFID tag at-
tached to the sheet. This processing is started in re-
sponse to a print instruction.
[0030] First, image data to be printed and/or data to be
written to an RFID tag for a target job are acquired (S101).
Image data may be read by the scanner unit 21 of the
image reading unit 20 or may be transmitted from a PC
or the like. Data to be written to the RFID tag may be
read by the R/W device 51 of the image reading unit 20
or may be transmitted from a PC or the like.
[0031] Next, an image forming condition of the target
job is acquired (S102). The image forming condition re-
fers to various conditions for forming an image on a sheet,
such as a sheet type, print quality, and setting of color or
monochrome.
[0032] Then, a print request speed Vp which is a sheet
transport speed required for image formation is acquired
based on the image forming condition acquired in S102
(SI03). The MFP 100 includes a database which stores
a sheet transport speed corresponding to the image form-
ing condition. The MFP 100 acquires an appropriate
sheet transport speed in accordance with the image form-
ing condition acquired in S102, and sets a value obtained
by multiplying the acquired sheet transport speed by a
correction coefficient as the print request speed Vp. Al-
ternatively, the print request speed may be acquired by
an arithmetic operation with the image forming condition
acquired in S102 as parameters.

[0033] Next, it is determined whether the target job re-
quires writing to the RFID tag (SI04). If writing to the RFID
tag is not required (SI04: NO), the print request speed
Vp is set as a sheet transport speed Vc, and the sheet
starts to be transported by the sheet transport speed Vc
(S121). Thus, the process unit 50 forms an image on the
transported sheet (S111), and this process ends.
[0034] Meanwhile, if writing to the RFID tag is required
(SI04: YES), a RFID write condition is acquired (S105).
The RFID write condition refers to various conditions for
allowing R/W device 52 to write data to the RFID tag,
such as communication performance of the R/W device
52 or the RFID tag, and the amount of data to be written.
[0035] Next, a write request speed Vr which is a sheet
transport speed required for writing to the RFID tag is
acquired based on the RFID write condition acquired in
S105 (S106). Specifically, in S106, the write request
speed Vr is acquired by using at least one from among
communication performance of the R/W device 52, com-
munication performance of the RFID tag, and the amount
of data to be written.
[0036] For example, the MFP 100 includes, in the ROM
32, a database 321, shown in Fig. 6, which stores the
relationship between the amount of data and a sheet
transport speed required for writing data, and a database
322, as shown in Fig. 7, which stores the relationship
between the number of corrections and a correction co-
efficient. The MFP 100 also includes, in the NVRAM 34,
a database 341, shown in Fig. 8, which stores the rela-
tionship between the amount of data and the number of
corrections. The databases 321 and 322 are stored in
advance in the R/W device 52, and the number of cor-
rections is updated in the database 341 during the oper-
ation of the MFP 100. At the time of shipment of the MFP
100, the value 0 is stored as the number of corrections.
[0037] In order to acquire the write request speed Vr,
the sheet transport speed is acquired from the database
321 based on the amount of data to be written acquired
in S105. The number of corrections is acquired from the
database 341 based on the amount of data to be written
acquired in S105, and a correction coefficient is acquired
from the database 322 based on the number of correc-
tions. Then, the sheet transport speed and the correction
coefficient are multiplied, and the result is set to the write
request speed Vr. Alternatively, the write request speed
Vr may be acquired by an arithmetic operation with the
RFID write condition acquired in S105 as a parameter.
[0038] Next, the print request speed Vp acquired in
S103 and the write request speed Vr acquired in S106
are compared with each other, and it is determined
whether the relationship of Expression (1) is satisfied
(S107). 

[0039] When the relationship of Expression (1) is sat-
isfied (S107: YES), the write request speed Vr is set as
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the sheet transport speed Vc (S108). That is, since the
write request speed Vr is slower than the print request
speed Vp, if the print request speed Vp were set as the
sheet transport speed Vc, a sufficient access time to the
RFID tag would not be ensured, and processing delay
would occur. Accordingly, the write request speed Vr is
set as the sheet transport speed Vc, so that it is possible
to ensure a sufficient access time to the RFID tag and
avoid processing delay.
[0040] In contrast, when the relationship of Expression
(1) is not satisfied (S107: NO), the print request speed
Vp is set as the sheet transport speed Vc (S131). That
is, since the write request speed Vr is faster than the print
request speed Vp, even when the print request speed
Vp is set as the sheet transport speed Vc, a sufficient
access time is ensured. Therefore, the print request
speed Vp is set as the sheet transport speed Vc, so that
throughput is not deteriorated.
[0041] After the sheet transport speed Vc is set in S108
or S131, the RFID sheet starts to be transported by the
sheet transport speed Vc, and data starts to be written
to the RFID tag (S109). Specifically, when transport of
the RFID sheet starts, an access permission signal is
transmitted from the R/W device 52, and if the RFID sheet
enters the access range of the R/W device 52, the RFID
tag transmits a response signal to the access permission
signal. Data starts to be written to the RFID tag starts in
response to the response signal being received.
[0042] After data starts to be written to the RFID tag,
correction processing is performed to update the correc-
tion coefficient used when the write request speed Vr is
acquired in S106 (S111). After the correction processing,
the process unit 50 forms an image on the sheet (S111),
and this process ends.
[0043] Fig. 9 is a flowchart showing operations of the
correction processing in S110. First, it is determined in
S109 whether writing of all data to be written is completed
(S151). The determination of writing completion is made
based on whether a completion signal transmitted from
the RFID tag when writing is completed is received. When
writing is completed (S151: YES), the correction coeffi-
cient is not updated, and this correction processing ends.
[0044] When writing is not completed (S151: NO), it is
determined whether the cause why writing is not com-
pleted is that the access time required for access com-
pletion from a time when access to an RFID tag is started
is insufficient (S161). The determination of insufficient
access time is made based on whether a completion sig-
nal transmitted from the RFID tag is received within a
predetermined time. For example, when a communica-
tion error occurs, an error signal transmitted from the
RFID tag may be received. Further, when an RFID tag
is out of order, there is no response to a write permission
signal from the beginning. Accordingly, it is possible to
distinguish between insufficient access time and other
errors.
[0045] When it is determined that the cause is insuffi-
cient access time (S161: YES), the correction coefficient

is updated (S162). Specifically, the number of corrections
corresponding to the amount of data, which has failed to
be written, in the database 341 shown in Fig. 8 is incre-
mented by 1. As shown in Fig. 7, the correction coefficient
is set so as to decrease as the number of corrections
increases. That is, since the number of corrections is
incremented, when the same amount of data is written
to an RFID tag from the next time, the correction coeffi-
cient becomes smaller than the previous time. Therefore,
the write request speed Vr becomes slow. That is, a long-
er access time is ensured. Accordingly, when the same
amount of data is written next, it can be expected that
writing to the RFID tag is likely to be completed.
[0046] When it is determined that the cause is insuffi-
cient RFID tag capacity, communication failure, or RFID
tag breakage other than insufficient access time (S161:
NO), even when the access time increases, it cannot be
expected that writing to the RFID tag is completed. There-
fore, the correction coefficient is not updated, and this
correction processing ends.
[0047] In the above-described exemplary embodi-
ment, the sheet transport speed Vc is adjusted in writing
data to an RFID tag. However, the inventive concept of
the present invention may be applied to data reading.
For example, when data of an RFID tag attached to an
original document is read by the R/W device 51 while the
original document is read by the image reading unit 20,
before the original document starts to be transported, a
read request speed which is an original document trans-
port speed required for reading the original document
and a readout request speed which is an original docu-
ment transport speed required for reading data from an
RFID tag are acquired. The read request speed can be
acquired by allowing a user to select an estimated
amount of data in advance, for example, on a setting
screen shown in Fig. 10 and determining the original doc-
ument transport speed corresponding to the amount of
data. Then, similarly to the processing subsequent to
S107, the read request speed and the readout request
speed are compared with each other, and the original
document transport speed is set. Accordingly, similarly
to the writing, the access time to the RFID tag can be
ensured, and processing delay can be avoided.
[0048] The MFP 100 can perform double-face printing
and double-face reading, and when double-face
processing is selected, there are two opportunities to ac-
cess an RFID tag. Therefore, if writing to or reading from
an RFID tag can be performed dividedly by two times,
the write request speed Vr may be acquired based on
the divided amount of data. That is, transport control may
be changed while taking the number of times of access
into account.
[0049] In the above-described exemplary embodi-
ment, the MFP 100 acquires the image forming condition
and the print request speed Vp. The MFP 100 also ac-
quires the write condition to the RFID tag and the write
request speed Vr. Then, before access to the RFID tag,
it is determined whether the relationship Vr<Vp is satis-
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fied. That is, it is determined whether the access time is
ensured by comparison of the print request speed Vp
with the write request speed Vr. The fact that the access
time is not ensured means that the access time is long,
and comparison between Vp and Vr can be also under-
stood as determination of the length of the access time.
When it is determined that the access time is long, the
write request speed Vr is set as the sheet transport speed
Vc, that is, transport control is changed such that a pass-
ing time during which a sheet attached with the RFID tag
passes the access range of the R/W device 52 increases.
In other words, when it is determined that the access time
is a first length, the passing time is increased, as com-
pared with the passing time when it is determined that
the access time is a second length shorter than the first
length. Therefore, the time period for which the R/W de-
vice 52 is capable of accessing the RFID tag can be ex-
tended, and access failure due to processing delay can
be reduced.
[0050] In the above-described exemplary embodi-
ment, the MFP 100 stores the number of corrections,
which is counted up when writing to an RFID tag is not
completed, in the database 341. The amount of change
of transport control is determined based on the number
of corrections. That is, an access result of a preceding
job is stored, and more suitable determination conform-
ing to the actual environment can be made by using the
access result for a subsequent job. Since the sheet trans-
port speed becomes slow as the number of corrections
increases, access failure can be reduced more reliably.
[0051] While the present invention has been shown
and described with reference to certain exemplary em-
bodiments thereof, it will be understood by those skilled
in the art that various changes in form and details may
be made therein without departing from the spirit and
scope of the invention as defined by the appended
claims.
[0052] For example, the present invention is not limited
to a multi-function peripheral (MFP) but may be applied
to a copy machine, a scanner, a FAX machine, or the
like as long as it has an image processing function. The
image forming method of the image forming unit is not
limited to an electrophotographic method, but an ink jet
method may be used. The present invention may be ap-
plied to an image forming apparatus which forms a color
image or an image forming apparatus which only forms
a monochrome image.
[0053] In the above-described exemplary embodi-
ment, although the image reading unit 20 and the image
forming unit 10 can perform image reading and image
formation on both faces together, the present invention
is not limited thereto. That is, the present invention may
be applied to an apparatus which supports image reading
and image formation only on a single face.
[0054] In the above-described exemplary embodi-
ment, although a combination of image formation and
RFID tag writing or a combination of original document
reading and RFID tag reading has been described, the

present invention may be applied to a combination of
image formation and RFID tag reading or a combination
of original document reading and RFID tag writing.
[0055] In the above-described exemplary embodi-
ment, although the print request speed Vp and the write
request speed Vr are calculated and compared with each
other in determination of the length of the access time,
the inventive concept of the present invention is not lim-
ited thereto. For example, the amount of data at the time
of access may be acquired, and when the amount of data
is larger than a threshold value, it may be determined
that the access time is long. The access time required
for access completion may be calculated based on the
amount of data or communication ability (communication
speed, communication range, or the like), and then
whether the length of the access time is long or not may
be determined. The actual measurement value of the ac-
cess time may be stored in association with the amount
of data at the time of access, and for a subsequent job,
the length of the access time may be determined by using
the stored amount of data and the actual measurement
value.
[0056] In the above-described exemplary embodi-
ment, although the sheet transport speed is decreased
so as to increase the passing time during the print
processing, the present invention is not limited thereto.
For example, similarly to the image forming unit 10, in
the case that a sheet is temporarily stopped at the reg-
istration roller 76 so as to adjust the transport timing of
the sheet, the stop time at the registration roller 76 may
be extended. In this case, the stop position at the regis-
tration roller 76 is within in the access range of the R/W
device 52.
[0057] In the above-described exemplary embodi-
ment, image formation on a sheet is performed after writ-
ing on an RFID tag, the sequence may be reversed. Fur-
ther, writing on an RFID tag and image formation on a
sheet may be performed in parallel.
[0058] The present invention provides illustrative, non-
limiting embodiments as follows:

(1) An image processing apparatus comprises: a
transport unit configured to transport a sheet; an ac-
cess unit configured to access a storage medium
attached to the sheet transported by the transport
unit; a determination unit configured to determine
whether a length of an access time required for the
access unit to complete access from a time when
the access is started is long; and a change unit con-
figured to change control to the transport unit such
that a passing time during which a sheet attached
with a storage medium transported by the transport
unit passes an access range of the access unit in-
creases when the determination unit determines that
the access time is long, as compared with the pass-
ing time when the determination unit determines that
the access time is short.
The image processing apparatus according to (1)
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has a function for accessing a storage medium (RFID
tag or the like) attached to a sheet. The term "sheet"
refers to an original document to be read and a sheet
to be written. The term "access" refers to reading of
information from the storage medium, writing of in-
formation to the storage medium, or reading and writ-
ing. The image processing apparatus according to
(1) determines the length of the access time in ac-
cessing the storage medium, and when it is deter-
mined that the access time is long, changes transport
control such that the passing time increases. The
length of the access time can be determined, for ex-
ample, based on the amount of data at the time of
access to the storage medium and communication
ability (communication speed, communication
range, or the like). That is, the length of the access
time may be determined directly by acquiring the ac-
cess time and determining the length of that time, or
may be determined indirectly from the value of an
equivalent parameter, such as a sheet transport
speed or the like, for determining the length of the
access time.
That is, the image processing apparatus according
to (1) changes the transport control such that the
passing time increases when it is determined that
the access time is long. Therefore, the time for which
the access unit is capable of actually accessing a
storage medium can be extended, and access failure
due to processing delay can be reduced. The change
of transport control to increase the passing time may
include change in a sheet transport speed or change
in a waiting time at a registration roller.
(2) In the image processing apparatus of (1), the de-
termination unit may use at least one of the amount
of data at the time of access, a communication speed
of the storage medium, and a communication speed
of the access unit as a determination factor. With the
use of the determination factor, more suitable deter-
mination can be made. The determination factor may
be acquired automatically or manually.
(3) The image processing apparatus of (1) or (2) may
further include a storage unit which stores an access
result by the access unit as history information in
association with the determination factor. The deter-
mination unit may determine the length of the access
time by using the history information. That is, the
access result (for example, presence/absence of ac-
cess completion and an actual measurement value
of the access time) is stored and used at the time of
determination for a subsequent sheet. Therefore,
more suitable determination conforming to the actual
environment can be made.
(4) In the image processing apparatus of any one of
(1) to (3), the change unit may change control of the
transport unit such that the passing time becomes
equal to the access time. With the change of control
of the transport unit, a waste of time can be reduced,
and throughput can be improved.

(5) The image processing apparatus of any one of
(1) to (4) may further include a correction storage
unit which stores correction information used when
the change unit changes control of the transport unit,
and an update unit which, when access to the stor-
age medium is not normally completed, updates the
correction information such that the passing time for
a subsequent sheet further increases. That is, after
change of the transport control, access is not always
normally completed. Accordingly, when access has
failed, the correction information is updated, and the
passing time is extended by using the updated cor-
rection information at the time of subsequent trans-
port. As a result, access failure can be reduced more
reliably.
(6) The image processing apparatus of (5) may fur-
ther include a cause determination unit which deter-
mines whether the cause for abnormal completion
of access by the access unit is an insufficient access
time. The update unit may update correction infor-
mation when it is determined that the cause for ab-
normal completion is the insufficient access time,
and may not update the correction information when
it is determined that the cause for abnormal comple-
tion is not the insufficient access time. That is, when
the cause for abnormal completion is an insufficient
storage capacity of the storage medium or the like,
change of the transport control would be meaning-
less. Accordingly, the transport control is executed
when the cause for the incomplete access is the in-
sufficient access time, so that a more suitable oper-
ation can be achieved. The determination on an in-
sufficient access time may be made based on wheth-
er a normal completion signal transmitted from the
storage medium is received after access is complet-
ed.
(7) In the image processing apparatus of any one of
(1) to (6), the transport unit may be able to return a
sheet having passed through the access range of
the access unit to the access range again, and the
change unit may change control of the transport unit
according to the number of times, by which the sheet
is to be passed through the access range of the ac-
cess unit. For example, for double-face printing or
double-side reading, when a sheet having passed
the access range is returned to the access range
again, there are a number of opportunities to access
the storage medium. Therefore, when access is like-
ly to be completed by divided writing or divided read-
ing with respect to a storage medium even if the
transport control is not changed, it might be advan-
tageous that it is determined whether to change the
transport control in consideration of the number of
times of access, such that transport performance is
not wastefully deteriorated.
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Claims

1. An image processing apparatus comprising:

a transport unit (22, 73) configured to transport
(27, 28; 71, 72) a sheet;
an access unit (51, 52) having an access range
and configured to access a storage medium at-
tached to the sheet transported by the transport
unit wherein the time during which a sheet at-
tached with a storage medium transported by
the transport unit passes the access range of
the access unit (51, 52) is hereindefined as the
passing time;
a first determination unit (30, 321) configured to
determine a length of an access time required
for the access unit (51, 52) to complete access
of a respective amount of data from a time when
the access is started;
a change unit (30) configured to control the
transport unit such that, when the first determi-
nation unit (30, 321) determines that the access
time is a first length, the passing time is larger
as compared with the passing time when the
first determination unit (30, 321) determines that
the access time is a second length shorter than
the first length;
a correction storage unit (322, 341) configured
to store the relationship between respective
amounts of data and numbers of corrections and
the relationship between respective numbers of
corrections and correction information wherein
the change unit (30) is configured to control the
transport unit using the correction information;
and
an update unit (30) configured to, when an ac-
cess of the respective amount of data to the stor-
age medium is not normally completed, update
the stored number of corrections corresponding
to the respective amount of data such that the
passing time for a subsequent sheet with the
same amount of data is increased.

2. The image processing apparatus according to claim
1,
wherein the first determination unit (30, 321) is con-
figured to use at least one of the amount of data in
the access by the access unit, a communication
speed of the storage medium, and a communication
speed of the access unit, as a determination factor
to determine the length of the access time.

3. The image processing apparatus according to claim
1 or 2,
wherein the change unit is configured to control the
transport unit such that the passing time is equal to
the access time determined by the first determination
unit.

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

a second determination unit (30, 5161) config-
ured to determine whether a cause of the ab-
normal completion of the access by the access
unit (51, 52) is that the passing time is insuffi-
cient,
wherein the update unit (30) updates correction
information when the second determination unit
(30, 5161) determines that the cause is that the
passing time is insufficient, and does not update
the correction information when the second de-
termination unit (30, 5161) determines that the
cause is not that the passing time is insufficient.

5. The image processing apparatus according to any
one of claims 1 to 4,
wherein the transport unit is capable of returning a
sheet having passed through the access range of
the access unit (51, 52) to the access range again,
and
wherein the change unit is configured to control the
transport unit according to the number of times, by
which the sheet is to pass the access range of the
access unit (51, 52).

6. The image processing apparatus according to claim
1,
wherein the change unit (30) is configured to control
the transport unit to change a transport speed of the
sheet to change the passing time.

7. The image processing apparatus according to claim
6,
wherein the change unit (30) is configured to control
the transport unit to decrease the transport speed of
the sheet to increase the passing time when the
length of the access time is determined to be a first
length, as compared with the passing time when the
length of the access time is determined to be a sec-
ond length shorter than the first length.

8. The image processing apparatus according to claim
6, further comprising:

an image forming unit (50) configured to form
an image on the sheet transported by the trans-
port unit,
wherein the change unit (30) is configured to
determine a print request speed (Vp) required
for an image formation based on an image form-
ing condition,
wherein the change unit (30) is configured to
determine an access request speed (Vr) re-
quired for completing the access to the storage
medium, and
wherein the change unit (30) is configured to
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control the transport unit to change the transport
speed of the sheet based on a comparison be-
tween the print request speed (Vp) and the ac-
cess request speed (Vr).

Patentansprüche

1. Bildverarbeitungsvorrichtung, die Folgendes um-
fasst:

eine Transporteinheit (22, 73), die dazu ausge-
legt ist, ein Blatt zu transportieren (27, 28; 71,
72);
eine Zugriffseinheit (51, 52), die einen Zugriffs-
bereich aufweist und dazu ausgelegt ist, auf ein
Speichermedium zuzugreifen, das an dem Blatt,
das von der Transporteinheit transportiert wird,
befestigt ist, wobei die Zeit, in der ein Blatt, an
dem ein Speichermedium befestigt ist und das
von der Transporteinheit transportiert wird, den
Zugriffsbereich der Zugriffseinheit (51, 52) pas-
siert, hier als die Passierzeit definiert ist;
eine erste Bestimmungseinheit (30, 321), die
dazu ausgelegt ist, eine Länge einer Zugriffszeit
zu bestimmen, die die Zugriffseinheit (51, 52)
benötigt, um einen Zugriff einer jeweiligen Da-
tenmenge ab einer Zeit, zu der der Zugriff ge-
startet wird, abzuschließen;
eine Änderungseinheit (30), die dazu ausgelegt
ist, die Transporteinheit derart zu steuern, dass,
wenn die erste Bestimmungseinheit (30, 321)
bestimmt, dass die Zugriffszeit eine erste Länge
hat, die Passierzeit länger ist als die Passierzeit,
wenn die erste Bestimmungseinheit (30, 321)
bestimmt, dass die Zugriffszeit eine zweite Län-
ge hat, die kürzer als die erste Länge ist;
eine Korrekturspeichereinheit (322, 341), die
dazu ausgelegt ist, die Beziehung zwischen je-
weiligen Datenmengen und Anzahlen von Kor-
rekturen und die Beziehung zwischen jeweiligen
Anzahlen von Korrekturen und Korrekturinfor-
mationen zu speichern, wobei die Änderungs-
einheit (30) dazu ausgelegt ist, die Transportein-
heit unter Verwendung der Korrekturinformatio-
nen zu steuern; und
eine Aktualisierungseinheit (30), die dazu aus-
gelegt ist, wenn ein Zugriff der jeweiligen Daten-
menge auf das Speichermedium normalerweise
nicht abgeschlossen ist, die gespeicherte An-
zahl von Korrekturen entsprechend der jeweili-
gen Datenmenge derart zu aktualisieren, dass
die Passierzeit für ein folgendes Blatt mit der-
selben Datenmenge erhöht wird.

2. Bildverarbeitungsvorrichtung nach Anspruch 1,
wobei die erste Bestimmungseinheit (30, 321) dazu
ausgelegt ist, mindestens eines der Datenmenge im

Zugriff durch die Zugriffseinheit, einer Kommunika-
tionsgeschwindigkeit des Speichermediums und ei-
ner Kommunikationsgeschwindigkeit der Zugriffs-
einheit als einen Bestimmungsfaktor zu verwenden,
um die Länge der Zugriffszeit zu bestimmen.

3. Bildverarbeitungsvorrichtung nach Anspruch 1 oder
2,
wobei die Änderungseinheit dazu ausgelegt ist, die
Transporteinheit derart zu steuern, dass die Passier-
zeit gleich der von der ernsten Bestimmungseinheit
bestimmten Zugriffszeit ist.

4. Bildverarbeitungsvorrichtung nach Anspruch 1, die
ferner Folgendes umfasst:

eine zweite Bestimmungseinheit (30, 5161), die
dazu ausgelegt ist zu bestimmen, ob eine Ursa-
che des unnormalen Abschlusses des Zugriffs
durch die Zugriffseinheit (51, 52) die ist, dass
die Passierzeit nicht ausreichend ist,
wobei die Aktualisierungseinheit (30) Korrektu-
rinformationen aktualisiert, wenn die zweite Be-
stimmungseinheit (30, 5161) bestimmt, dass die
Ursache die ist, dass die Passierzeit nicht aus-
reichend ist, und die Korrekturinformationen
nicht aktualisiert, wenn die zweite Bestim-
mungseinheit (30, 5161) bestimmt, dass die Ur-
sache nicht die ist, dass die Passierzeit nicht
ausreichend ist.

5. Bildverarbeitungsvorrichtung nach einem der An-
sprüche 1 bis 4,
wobei die Transporteinheit in der Lage ist, ein Blatt,
das den Zugriffsbereich der Zugriffseinheit (51, 52)
passiert hat, zum Zugriffsbereich zurückzuführen,
und
wobei die Änderungseinheit dazu ausgelegt ist, die
Transporteinheit gemäß der Anzahl von Malen, die
das Blatt den Zugriffsbereich der Zugriffseinheit (51,
52) passieren muss, zu steuern.

6. Bildverarbeitungsvorrichtung nach Anspruch 1,
wobei die Änderungseinheit (30) dazu ausgelegt ist,
die Transporteinheit zu steuern, um eine Transport-
geschwindigkeit des Blattes zu ändern, um die Pas-
sierzeit zu ändern.

7. Bildverarbeitungsvorrichtung nach Anspruch 6,
wobei die Änderungseinheit (30) dazu ausgelegt ist,
die Transporteinheit zu steuern, um die Transport-
geschwindigkeit des Blattes zu verringern, um die
Passierzeit zu erhöhen, wenn die Länge der Zugriffs-
zeit als eine erste Länge bestimmt wird, verglichen
mit der Passierzeit, wenn die Länge der Zugriffszeit
als eine zweite Länge bestimmt wird, die kürzer als
die erste Länge ist.
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8. Bildverarbeitungsvorrichtung nach Anspruch 6, die
ferner Folgendes umfasst:

eine Bilderzeugungseinheit (50), die dazu aus-
gelegt ist, auf dem Blatt, das von der Trans-
porteinheit transportiert wird, ein Bild zu erzeu-
gen,
wobei die Änderungseinheit (30) dazu ausge-
legt ist, eine Druckanforderungsgeschwindig-
keit (Vp) zu bestimmen, die auf Basis einer Bil-
derzeugungsbedingung für eine Bilderzeugung
erforderlich ist,
wobei die Änderungseinheit (30) dazu ausge-
legt ist, eine Zugriffsanforderungsgeschwindig-
keit (Vr) zu bestimmen, die zum Abschließen
des Zugriffs auf das Speichermedium erforder-
lich ist, und
wobei die Änderungseinheit (30) dazu ausge-
legt ist, die Transporteinheit zu steuern, um die
Transportgeschwindigkeit des Blattes auf Basis
eines Vergleichs zwischen der Druckanforde-
rungsgeschwindigkeit (Vp) und der Zugriffsan-
forderungsgeschwindigkeit (Vr) zu ändern.

Revendications

1. Appareil de traitement d’images comprenant :

une unité de transport (22, 73) conçue pour
transporter (27, 28 ; 71, 72) une feuille ;
une unité d’accès (51, 52) présentant une plage
d’accès et conçue pour accéder à un support de
stockage fixé à la feuille transportée par l’unité
de transport, le temps pendant lequel une feuille
fixée à un support de stockage transporté par
l’unité de transport passe par la plage d’accès
de l’unité d’accès (51, 52) étant ici défini comme
temps de passage ;
une première unité de détermination (30, 321)
conçue pour déterminer une longueur d’un
temps d’accès requis pour l’unité d’accès (51,
52) pour achever l’accès d’une quantité respec-
tive de données depuis un moment où l’accès
est démarré ;
une unité de changement (30) conçue pour com-
mander l’unité de transport de manière que, lors-
que la première unité de détermination (30, 321)
détermine que le temps d’accès est une premiè-
re longueur, le temps de passage est supérieur
au temps de passage lorsque la première unité
de détermination (30, 321) détermine que le
temps d’accès est une deuxième longueur plus
courte que la première longueur ;
une unité de stockage de correction (322, 341)
conçue pour stocker le rapport entre des quan-
tités respectives de données et de nombres de
corrections et le rapport entre des nombres res-

pectifs de corrections et des informations de cor-
rection, l’unité de changement (30) étant conçue
pour commander l’unité de transport à l’aide des
informations de correction ; et
une unité de mise à jour (30) conçue pour, lors-
qu’un accès de la quantité respective de don-
nées au support de stockage n’est pas norma-
lement achevé, mettre à jour le nombre stocké
de corrections correspondant à la quantité res-
pective de données de manière que le temps de
passage pour une nouvelle feuille avec la même
quantité de données est augmenté.

2. Appareil de traitement d’image selon la revendica-
tion 1,
dans lequel la première unité de détermination (30,
321) est conçue pour utiliser la quantité de données
dans l’accès par l’unité d’accès, une vitesse de com-
munication du support de stockage et/ou une vitesse
de communication de l’unité d’accès, en tant que
facteur de détermination pour déterminer la longueur
du temps d’accès.

3. Appareil de traitement d’image selon la revendica-
tion 1 ou 2,
dans lequel l’unité de changement est conçue pour
commander l’unité de transport de manière que le
temps de passage est égal au temps d’accès déter-
miné par la première unité de détermination.

4. Appareil de traitement d’image selon la revendica-
tion 1, comprenant en outre :

une deuxième unité de détermination (30, 5161)
conçue pour déterminer si une cause de l’achè-
vement anormal de l’accès par l’unité d’accès
(51, 52) est que le temps de passage est insuf-
fisant,
dans lequel l’unité de mise à jour (30) met à jour
des informations de correction lorsque la
deuxième unité de détermination (30, 5161) dé-
termine que la cause est que le temps de pas-
sage est insuffisant, et ne met pas à jour les
informations de correction lorsque la deuxième
unité détermination (30, 5161) détermine que la
cause n’est pas que le temps de passage est
insuffisant.

5. Appareil de traitement d’image selon l’une quelcon-
que des revendications 1 à 4,
dans lequel l’unité de transport est capable de ren-
voyer une feuille étant passée par la plage d’accès
de l’unité d’accès (51, 52) à la plage d’accès à nou-
veau, et
dans lequel l’unité de changement est conçue pour
commander l’unité de transport en fonction du nom-
bre de fois que la feuille doit passer par la plage
d’accès de l’unité d’accès (51,52).
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6. Appareil de traitement d’image selon la revendica-
tion 1,
dans lequel l’unité de changement (30) est conçue
pour commander l’unité de transport pour changer
une vitesse de transport de la feuille pour changer
le temps de passage.

7. Appareil de traitement d’image selon la revendica-
tion 6,
dans lequel l’unité de changement (30) est conçue
pour commander l’unité de transport pour réduire la
vitesse de transport de la feuille pour augmenter le
temps de passage lorsque la longueur du temps
d’accès est déterminée comme étant une première
longueur, par rapport au temps de passage lorsque
la longueur du temps d’accès est déterminée comme
étant une deuxième longueur plus courte que la pre-
mière longueur.

8. Appareil de traitement d’image selon la revendica-
tion 6, comprenant en outre :

une unité de formation d’image (50) conçue pour
former une image sur la feuille transportée par
l’unité de transport,
dans laquelle l’unité de changement (30) est
conçue pour déterminer une vitesse de deman-
de d’impression (Vp) requise pour une formation
d’image en fonction d’une condition de forma-
tion d’image,
dans laquelle l’unité de changement (30) est
conçue pour déterminer une vitesse de deman-
de d’accès (Vr) requise pour achever l’accès au
support de stockage, et
dans laquelle l’unité de changement (30) est
conçue pour commander l’unité de transport
pour changer la vitesse de transport de la feuille
en fonction d’une comparaison entre la vitesse
de demande d’impression (Vp) et la vitesse de
demande d’accès (Vr).
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