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(54) IMAGE READING DEVICE AND IMAGE FORMING SYSTEM

(57)  Animage reading device (50) includes animage
reading unit (80) to read an image formed on a sheet (P),
a first conveyor (81) to convey the sheet (P), a second
conveyor (82) to convey the sheet (P), and circuitry (150).
The first conveyor (81) is disposed upstream from the
image reading unit (80) in the conveyance direction of
the sheet (P), and a second conveyor (82) is disposed

downstream from the image reading unit (80) in the con-
veyance direction. The circuitry (150) controls convey-
ance speeds of the sheet (P) by the first conveyor (81)
and the second conveyor (82) to change a difference
between the conveyance speeds of the sheet (P) by the
first conveyor (81) and the second conveyor (82) based
on the image read by the image reading unit (80).
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Description
BACKGROUND
Technical Field

[0001] Embodiments of the present disclosure relate
to animagereading device and animage forming system.

Description of the Related Art

[0002] In an electrophotographic image forming appa-
ratus, a desired result ofimage formation (printed matter)
may not be obtained due to various causes. In order to
deal with this situation, there is known a technique of
indicating an abnormality in the result of image formation
to a user.

[0003] As a general technique, there is already known
a defect detection technique in which data detected from
an image formed on a sheet-like recording medium is
compared with data used at the time of image formation,
and an abnormality is indicated to the user when the ab-
normality of the formed image is detected, thereby pre-
venting an abnormal image from being output.

[0004] JP-2015-220471-A discloses animage forming
apparatus including a rotator that contacts a recording
medium being conveyed. The rotator is disposed above
a conveyance path of the recording medium on a down-
stream side of an image reading unit and on an upstream
side of a downstream conveyance roller pair. The image
reading unit reads an image formed on the recording me-
dium.

SUMMARY

[0005] The presentdisclosure has an objectto prevent
an image reading accuracy from deteriorating when an
image formed on a recording medium is read.

[0006] Embodiments of the present disclosure de-
scribes an improved image reading device that includes
an image reading unit to read an image formed on a
sheet, a first conveyor to convey the sheet, a second
conveyor to convey the sheet, and circuitry. The first con-
veyor is disposed upstream from the image reading unit
in a conveyance direction of the sheet, and the second
conveyor is disposed downstream from the image read-
ing unitin the conveyance direction. The circuitry controls
conveyance speeds of the sheet by the first conveyor
and the second conveyor to change a difference between
the conveyance speeds of the sheet by the first conveyor
and the second conveyor based on the image read by
the image reading unit.

[0007] According to the present disclosure, an image
reading accuracy can be prevented from deteriorating
when an image formed on a recording medium is read.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0008] A more complete appreciation of the disclosure
and many of the attendant advantages thereof will be
readily obtained as the same becomes better understood
by reference to the following detailed description when
considered in connection with the accompanying draw-
ings, wherein:

FIG. 1is a schematic view illustrating a configuration
of an image forming apparatus as an embodiment
of an image forming system according the present
disclosure;

FIG. 2 is a schematic view illustrating a conveyance
switching device and the surrounding thereof includ-
ed in the image forming apparatus in FIG. 1;

FIGS. 3A and 3B are flowcharts illustrating an oper-
ation example of speed change control according to
a first embodiment of an image reading device ac-
cording to the present disclosure;

FIGS. 4A and 4B are schematic views illustrating an
example of a reference pattern chart according to
the first embodiment;

FIG.5is aflowchartillustrating an operation example
of speed change control according to a second em-
bodiment of the present disclosure;

FIGS. 6A and 6B are flowcharts illustrating an oper-
ation example of speed change control according to
a third embodiment of the present disclosure; and
FIGS. 7A and 7B are schematic views illustrating an
example of an image used in the third embodiment.

[0009] The accompanying drawings are intended to
depictembodiments of the presentdisclosure and should
not be interpreted to limit the scope thereof. The accom-
panying drawings are not to be considered as drawn to
scale unless explicitly noted. In addition, identical or sim-
ilar reference numerals designate identical or similar
components throughout the several views.

DETAILED DESCRIPTION

[0010] In describing embodiments illustrated in the
drawings, specific terminology is employed for the sake
of clarity. However, the disclosure of this patent specifi-
cation is not intended to be limited to the specific termi-
nology so selected, and it is to be understood that each
specific element includes all technical equivalents that
have the same function, operate in a similar manner, and
achieve a similar result.

[0011] Asused herein, the singularforms"a", "an", and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise.

[0012] Itisto be noted that the suffixes Y, M, C, and K
attached to each reference numeral indicate only that
components indicated thereby are used for forming yel-
low, magenta, cyan, and black images, respectively, and
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hereinafter may be omitted when color discrimination is
not necessary or when the components are collectively
referred to.

[0013] Embodiments of an image reading device and
an image forming system according to the present dis-
closure is described with reference to the drawings. The
image reading device according to the present embodi-
ment determines whether or not a formed image has an
abnormality based on a reading result of the formed im-
age. The image reading device can control an image
reading state so as to prevent an image reading accuracy
from deteriorating when an image is read by an image
reading unit.

[0014] In an apparatus employing the general tech-
nique to detect a defectin the image by reading theimage
(forexample, animage forming apparatus), a mechanism
for detecting the defect in the image is usually provided
outside the apparatus. Alternatively, a mechanism for
reading an image may be provides inside the apparatus
to reduce the cost of the apparatus or downsize the ap-
paratus.

[0015] Manygeneralimage forming apparatuses have
a function of forming images on both surfaces of a sheet-
like recording medium (hereinafter simply referred to as
a "recording medium"). Accordingly, when the image
reading unit is provided inside the image forming appa-
ratus, the image reading unit is required to read the im-
ages on the front surface and the back surface of the
recording medium. In this case, the image reading unit
for reading the image is preferably disposed between a
fixing device that fixes the image on the recording medi-
um and a path switching unit that switches a conveyance
path to reverse the recording medium between the front
surface and the back surface in the conveyance direction.
The image reading unit may be disposed immediately
upstream from the path switching unit depending on the
space to install the image reading unit inside the appa-
ratus.

[0016] In the general path switching unit, a gate that is
movable is used to switch the conveyance path. In this
case, a space where the path switching unit (gate) moves
is required around the gate. In the general path switching
unit, generally, the conveyance path may be widened in
the vertical direction (up-and-down direction) perpendic-
ular to the conveyance direction. That is, a part of the
conveyance path (conveyance space) of the recording
medium includes a portion widened in the vertical direc-
tion. When the recording medium passes through the
widened conveyance path, the slack of the recording me-
dium may occur. When the slack occurs, the recording
medium passing through the path switching unit may
touch the gate. If the recording medium on which an im-
age is formed touches the gate, the recording medium
or the image formed on the recording medium may be
damaged, and streak with uneven gloss may occur in the
formed image.

[0017] In order to prevent the slack of the recording
medium, the sheet being conveyed is preferably
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stretched in the conveyance direction to be in a "ten-
sioned state". Therefore, preferably, a configuration is
adopted in which conveyance roller pairs are disposed
on the downstream side and the upstream side of the
path switching unit, and the rotation speed of the down-
stream conveyance roller pair is higher than the rotation
speed of the upstream conveyance roller pair. Thus, the
downstream conveyance roller pair and the upstream
conveyance roller pair apply tension to the recording me-
dium.

[0018] However, inthe case in which the recording me-
dium is in the tensioned state by the two conveyance
roller pairs, when the trailing end of the recording medium
has passed through the upstream conveyance roller pair,
the tension applied until then disappears, and thus the
conveyance speed of the trailing end of the recording
medium is accelerated. Accordingly, the conveyance
speed of the entire recording medium is not steady. This
variation in the conveyance speed may causes convey-
ance unevenness. When the conveyance unevenness
occurs in the recording medium, the image reading ac-
curacy of the image reading unit may deteriorate in the
sub-scanning direction (conveyance direction).

[0019] Inthe general technique, the image reading ac-
curacy at the time of image reading may not be improved
in consideration of the conveyance unevenness as de-
scribed above.

[0020] The image reading device according to the
present disclosure prevents the conveyance uneven-
ness during image reading, thereby improving the image
reading accuracy for detecting the abnormality in an im-
age formed on the recording medium. Specifically, a con-
troller as circuitry controls the operation of conveyors dis-
posed on the upstream side and the downstream side of
the image reading unit that reads an image, thereby pre-
venting the conveyance unevenness of the recording me-
dium. This configuration sets the recording medium on
which the image is formed in a proper posture for image
reading, thereby improving the image reading accuracy.
Hereinafter, an embodiment of the image forming appa-
ratus (image forming system) including the image read-
ing device according to the present disclosure is de-
scribed, after which embodiments of the image reading
device are described.

[0021] First, a description is given of a basic configu-
ration of an image forming apparatus 100 as an embod-
iment of the image forming system according to the
present disclosure. The image forming apparatus 100
includes an image reading unit 80 (see FIG. 2) as an
embodiment of the image reading device according to
the presentdisclosure, and also includes an image form-
ing unit that forms an image on a sheet-shaped recording
medium (sheet P). As described later, various types of
recording media can be used, but in the present embod-
iment, the recording medium is regarded as paper in the
description. As illustrated in FIG. 1, the image forming
apparatus 100 includes two optical writing units 1 (1aand
1b) and four process units 2 (2Y, 2M, 2C, and 2K) for
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forming yellow (Y), magenta (M), cyan (C), and black (K)
toner images. The image forming apparatus 100 further
includes a sheet feeding path 30, a pre-transfer convey-
ance path 31, a bypass sheet feeding path 32, a bypass
sheet feeding tray 33, a registration roller pair 34, a con-
veyance belt unit 35, a fixing device 40, a conveyance
switching device 50, a sheet ejection path 51, an output
roller pair 52, an output tray 53, a sheet feeding device
7, and a re-feeder.

[0022] The sheetfeeding device 7 includes two record-
ing medium storage units, that is, an upper sheet feeding
tray 101 and a lower sheet feeding tray 102. Each of the
upper sheet feeding tray 101 and the lower sheet feeding
tray 102 accommodates a bundle of sheets P as sheet-
shaped recording media therein. As an upper sheet feed-
ing roller 101a (or a lower sheet feeding roller 102a) ro-
tates, the top sheet P of the bundle of sheets P in the
upper sheet feeding tray 101 (or the lower sheet feeding
tray 102) is fed toward the sheet feeding path 30. The
sheet feeding path 30 is connected to the pre-transfer
conveyance path 31 for conveying the sheet P immedi-
ately upstream a secondary transfer nip described later.
The sheet P fed from the upper sheet feeding tray 101
orthe lower sheetfeeding tray 102 enters the pre-transfer
conveyance path 31 via the sheet feeding path 30. The
sheet P includes a paper medium, a coated paper, alabel
paper, an overhead projector (OHP) transparency, a film,
and the like.

[0023] The bypass sheet feeding tray 33 is disposed
on the side surface of the housing of the image forming
apparatus 100. The bypass sheet feeding tray 33 is clos-
ably openable with respect to the housing, and a bundle
of sheets P is stacked on the upper surface of the bypass
sheet feeding tray 33 in the open state. The top sheet P
of the bundle of sheets P stacked on the bypass sheet
feeding tray 33 is fed toward the pre-transfer conveyance
path 31 by a feed roller of the bypass sheet feeding tray
33.

[0024] The image forming apparatus 100 illustrated in
FIG. 1 has a so-called tandem configuration in which four
process units 2Y, 2M, 2C, and 2K are arranged along
the rotation direction of an intermediate transfer belt 61
described later. The process units 2 (2Y, 2M, 2C, and
2K) include drum-shaped photoconductors 3 (3Y, 3M,
3C, and 3K) as latent image bearers, respectively. In
each of the process units 2 (2Y, 2M, 2C, and 2K), various
components disposed around the photoconductor 3 are
supported by a common support, and each process unit
2 isremovably installable in the image forming apparatus
100. The photoconductor 3 has a drum shape in which
a photoconductive layer is formed by coating a base pipe
made of, e.g., aluminum with an inorganic photoconduc-
tive material having photosensitivity. Alternatively, the
photoconductor 3 may have an endless belt shape.
[0025] The process units 2 have the same configura-
tion except that colors of toners to be used are different.
For example, the process unit 2Y for yellow includes, in
addition to the photoconductor 3Y, a developing device
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4Y for developing an electrostatic latent image formed
on the surface of the photoconductor 3Y into a yellow
toner image. The process unit 2Y further includes a
charging device 5Y and a drum cleaning device 6Y. The
charging device 5Y uniformly charges the surface of the
photoconductor 3Y. The drum cleaning device 6Y re-
moves transfer residual toner adhering to the surface of
the photoconductor 3Y having passed through a primary
transfer nip for yellow described later.

[0026] Each of the two optical writing units 1 (1a and
1b) includes a laser diode, a polygon mirror, and various
lenses. The optical writing units 1 operate the laser diode
and optically scan the photoconductors 3 (3Y, 3M, 3C,
and 3K) of the process units 2 (2Y, 2M, 2C, and 2K)
based on image data read by a scanner outside the ap-
paratus or image data transmitted from a personal com-
puter.

[0027] Each of the photoconductors 3 of the process
units 2 is rotated counterclockwise in FIG. 1 by a driving
unit. The optical writing unit 1a irradiates the photocon-
ductor 3Y and the photoconductor 3M with laser beams
while deflecting the laser beams in the axial direction of
rotation of each photoconductor 3, thereby performing
optical scanning. As a result, electrostatic latent images
based on the image data for yellow and magenta are
formed on the photoconductors 3Y and 3M, respectively.
The optical writing unit 1b irradiates the photoconductor
3C and the photoconductor 3K with laser beams while
deflecting the laser beams in the axial direction of rotation
of each photoconductor 3, thereby performing optical
scanning. As a result, electrostatic latent images based
on the image data for cyan and black are formed on the
photoconductors 3C and 3K, respectively.

[0028] The developing device 4Y develops latent im-
ages with a two-component developer (hereinafter sim-
ply referred to as a "developer") containing magnetic car-
riers and nonmagnetic yellow toner. Instead of the two-
componentdeveloper, the developing device 4Y may use
a one-component developer that does not contain mag-
netic carriers. The yellow toner in a toner bottle 103Y for
yellow is appropriately supplied to the developing device
4Y by a toner supply device for yellow.

[0029] The drum cleaning device 6Y includes a clean-
ing blade made of, for example, polyurethane rubber that
is pressed against the photoconductor 3Y, but another
type of cleaning device may be used. To enhance the
cleaning performance, the image forming apparatus 100
includes the drum cleaning device 6Y including a rotat-
able fur brush that contacts the photoconductor 3Y. The
fur brush also scrapes lubricant from solid lubricant to
form fine powder, and applies the fine powder onto the
surface of the photoconductor 3Y.

[0030] A discharge lamp as a part of the process unit
2Y is disposed above the photoconductor 3Y. The dis-
charge lamp irradiates the surface of the photoconductor
3Y having passed through the drum cleaning device 6Y
with light to remove residual electric charges on the pho-
toconductor 3Y. The discharged surface of the photocon-
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ductor 3Y is uniformly charged by the charging device
5Y and optically scanned by the optical writing unit 1a.
The charging device 5Y is rotated while being supplied
with a charging bias from a power source. Instead of this
method, a scorotron charger method may be adopted to
charge the photoconductor 3Y in a non-contact manner.
[0031] Although the above description concerns the
process unit 2Y for yellow, the process units 2M, 2C, and
2K for magenta, cyan, and black have the same config-
uration as that of the process unit 2Y, and the descriptions
thereof are omitted.

[0032] A transfer unit 60 is disposed below the four
process units 2 (2Y, 2M, 2C, and 2K). In the transfer unit
60, the intermediate transfer belt 61 is an endless belt
stretched around multiple support rollers. As one of the
support rollers rotates, the intermediate transfer belt 61
moves clockwise in FIG. 1 while contacting the photo-
conductors 3 (3Y, 3M, 3C, and 3K). Thus, primary trans-
fer nips for yellow, magenta, cyan, and black are formed
at the contact portions between the photoconductors 3
(3Y, 3M, 3C, and 3K) and the intermediate transfer belt
61.

[0033] In the vicinity of the primary transfer nips for
yellow, magenta, cyan, and black, primary transfer rollers
62 (62Y, 62M, 62C, and 62K) are disposed in a space
surrounded by the inner circumferential surface of the
intermediate transfer belt 61, that is, inside the loop of
intermediate transfer belt 61. The primary transfer rollers
62 (62Y, 62M, 62C, and 62K) press the intermediate
transfer belt 61 toward the photoconductors 3 (3Y, 3M,
3C, and 3K), respectively. A primary transfer bias is ap-
plied to each of the primary transfer rollers 62 (62Y, 62M,
62C, and 62K) by a power source. As a result, primary
transfer electric fields are formed in the primary transfer
nips for yellow, magenta, cyan, and black to electrostat-
ically move toner images on the photoconductors 3 (3Y,
3M, 3C, and 3K) toward the intermediate transfer belt 61.
[0034] As the intermediate transfer belt 61 rotates
clockwise in FIG. 1 and sequentially passes through the
primary transfer nips for yellow, magenta, cyan, and
black, the toner images are primarily transferred to and
sequentially superimposed on the outer circumferential
surface of the intermediate transfer belt 61 in the primary
transfer nips. In this primary transfer process, the super-
imposed toner images of four colors (hereinafter referred
to as a "four-color toner image") are formed on the outer
circumferential surface of the intermediate transfer belt
61.

[0035] Asecondarytransferroller72is disposed below
the intermediate transfer belt61in FIG. 1. The secondary
transfer roller 72 contacts a portion of the outer circum-
ferential surface of the intermediate transfer belt 61
wound around a secondary transfer backup roller 68 to
form the secondary transfer nip. Thus, the secondary
transfer nip where the secondary transfer roller 72 and
the outer circumferential surface of the intermediate
transfer belt 61 contact each other is formed.

[0036] A secondary transfer bias is applied to the sec-
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ondary transfer roller 72 by a power source. On the other
hand, the secondary transfer backup roller 68 inside the
loop of the intermediate transfer belt 61 is electrically
grounded. Thus, a secondary transfer electric field is gen-
erated in the secondary transfer nip.

[0037] The registration roller pair 34 is disposed on the
right side of the secondary transfer nip in FIG. 1, and
feeds the sheet P nipped therebetween to the secondary
transfer nip in synchronization with the arrival of the four-
color toner image on the intermediate transfer belt 61. In
the secondary transfer nip, the four-color toner image on
the intermediate transfer belt61 is collectively transferred
onto the sheet P by the secondary transfer electric field
and the nip pressure, thereby forming a full-color image
together with the white color of the sheet P.

[0038] Transfer residual toner, which has not been
transferred to the sheet P in the secondary transfer nip,
adheres to the outer circumferential surface of the inter-
mediate transfer belt 61 having passed through the sec-
ondary transfer nip. A belt cleaning device 75 that con-
tacts the intermediate transfer belt 61 removes the trans-
fer residual toner.

[0039] After passing through the secondary transfer
nip, the sheet P is separated from the intermediate trans-
fer belt 61 and delivered to the conveyance belt unit 35.
In the conveyance belt unit 35, an endless conveyance
belt 36 is stretched around a drive roller 37 and a driven
roller 38. As the drive roller 37 rotates, the conveyance
belt 36 moves counterclockwise in FIG. 1. As the con-
veyance belt 36 moves, the sheet P delivered from the
secondary transfer nip is conveyed while being held on
the stretched surface of the outer circumferential surface
of the conveyance belt 36, and delivered to the fixing
device 40.

[0040] In the image forming apparatus 100 according
to the present embodiment, a reverse conveyance unit
includes the conveyance switching device 50, a re-feed-
ing path 54, a switchback path 55, a post-switchback
conveyance path 56, and the like. Specifically, the con-
veyance switching device 50 includes a conveyance path
switcher 85 (see FIG. 2) that switches the destination of
the sheet P delivered from the fixing device 40 between
the sheet ejection path 51 and the re-feeding path 54. In
the case of a print job in a single-sided print mode for
forming an image only on the first side of the sheet P,
the conveyance path switcher 85 sets the destination of
the sheet P to the sheet ejection path 51. Accordingly,
the sheet P on which an image has been formed only on
the first side thereof is sent to the output roller pair 52 via
the sheet ejection path 51, and is ejected onto the output
tray 53 outside the image forming apparatus 100. In the
case of a print job in a double-sided print mode for also
forming an image on the second side of the sheet P,
when the conveyance switching device 50 receives the
sheet P on which images has been fixed on both sides
thereof from the fixing device 40, the conveyance path
switcher 85 also sets the destination of the sheet P to
the sheet ejection path 51. Accordingly, the sheet P on
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which the images has been formed on both sides thereof
is ejected onto the output tray 53 outside the image form-
ing apparatus 100. On the other hand, when the convey-
ance switching device 50 receives the sheet P on which
an image has been fixed only on the first side thereof
from the fixing device 40 in the case of the print job in
the double-sided print mode, the conveyance path
switcher 85 sets the destination of the sheet P to the re-
feeding path 54.

[0041] The switchback path 55 is connected to the re-
feeding path 54, and the sheet P conveyed to the re-
feeding path 54 enters the switchback path 55. When the
entire sheet P in the conveyance direction has entered
the switchback path 55, the conveyance direction of the
sheet P is reversed, and the sheet P is conveyed in the
reverse direction in switchback manner. In addition to the
re-feeding path 54, the post-switchback conveyance
path 56 is connected to the switchback path 55, and the
reversed sheet P enters the post-switchback convey-
ance path 56. At this time, the sheet P is reversed (turned
upside down). Then, the reversed sheet P is conveyed
again to the secondary transfer nip via the post-switch-
back conveyance path 56 and the sheet feeding path 30.
After the tonerimage is transferred onto the second side
of the sheet P in the secondary transfer nip, the fixing
device 40 fixes the tonerimage on the second side. Then,
the sheet P is ejected onto the output tray 53 via the
conveyance switching device 50, the sheet ejection path
51, and the output roller pair 52.

[0042] In the image forming apparatus 100, a purge
tray 58 to which an unnecessary sheet P is ejected is
disposed at a lower portion on the left side of the appa-
ratus in FIG. 1. For example, when the image forming
apparatus 100 is stopped due to sheet jam or the like, a
sheet P in the apparatus is conveyed to the purge tray
58. Specifically, a purge-tray conveyance path 57 for con-
veying the sheet P to the purge tray 58 is connected to
the re-feeding path 54. When the sheet P is conveyed to
the purge tray 58, the destination of the sheet P is set to
the purge-tray conveyance path 57. Thus, the sheet P
conveyed to the re-feeding path 54 is conveyed to the
purge-tray conveyance path 57 at the position upstream
from the post-switchback conveyance path 56 and eject-
ed to the purge tray 58.

[0043] The image forming apparatus 100 further in-
cludes a control panel 8 that receives a job command
from a user and displays a state of the image forming
apparatus 100. Furthermore, the image forming appara-
tus 100 includes a controller 150 as circuitry that com-
prehensively controls each hardware to perform the op-
erations described above and described below. The con-
troller 150 has a configuration similar to that of a general
computer, and includes, for example, an arithmetic
processing device such as a central processing unit
(CPU) and a storage device such as a read only memory
(ROM), a random access memory (RAM), and a flash
memory. In the controller 150, the arithmetic processing
device executes a program stored in the storage device
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to implement a functional configuration that performs the
operations described above and below. With such afunc-
tional configuration, the conveyance state of the sheet P
can be controlled as described below.

[0044] In the above-described configuration, a config-
uration including the optical writing unit 1 (1a, 1b), the
process unit2 (2Y, 2M, 2C, and 2K), the conveyance belt
unit 35, the fixing device 40, and the transfer unit 60 cor-
responds to the image forming unit that forms an image
on the sheet P.

[0045] Next, the configuration of the conveyance
switching device 50 and components disposed near the
conveyance switching device 50 are described with ref-
erence to FIG. 2. In the image forming apparatus 100,
the sheet P on which the image has been fixed by the
fixing device 40 passes through a sheet cooling device
84 illustrated in FIG. 2. After that, when the sheet P pass-
es through the image reading unit 80 disposed down-
stream from the sheet cooling device 84 in the convey-
ance direction, the image reading unit 80 reads the image
formed onthe sheet P. The controller 150 detects a defect
in the read image to determine whether the image has
an abnormality. The image reading unit 80 is disposed
upstream from the conveyance path switcher 85.
[0046] The conveyance path switcher 85 is a gate that
switches the conveyance path. The sheet P is conveyed
to the sheet ejection path 51 or the re-feeding path 54
according to the switching of the conveyance path by the
conveyance path switcher 85. When the sheet P is con-
veyed to the re-feeding path 54, the conveyance path
switcher 85 rotates in the direction indicated by arrow
85b to switch the conveyance path.

[0047] Since the image reading unit 80 is disposed up-
stream from the conveyance path switcher 85, in the sin-
gle-sided print mode for forming an image on only one
side of the sheet P, the image reading unit 80 can read
the image formed on the first side of the sheet P, and the
controller 150 can detect a defect in the read image read
by the image reading unit 80. In the double-sided print
mode for forming images on both sides of the sheet P,
the image reading unit 80 can read the image formed on
the first side of the sheet P and the image formed on the
second side of the sheet P, which is reversed in the
switchback path 55 and conveyed via the post-switch-
back conveyance path 56, and the controller 150 can
detect a defect in the read images on both sides read by
the image reading unit 80.

[0048] In the conveyance switching device 50, an up-
stream conveyance roller pair 81 as a first conveyor is
disposed upstream from the conveyance path switcher
85 and the image reading unit 80 in the conveyance di-
rection of the sheet P. A downstream conveyance roller
pair 82 as a second conveyor is disposed downstream
from the conveyance path switcher 85 and the image
reading unit80in the conveyance direction of the sheet P.
[0049] Here, the general technique as a comparative
example is described again with reference to the config-
uration of the conveyance switching device 50. As illus-
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trated in FIG. 2, since the conveyance path switcher 85
rotates in the direction indicated by arrow 85b in FIG. 2,
the conveyance path is required to being widened in the
direction perpendicular to the conveyance direction at
the position to secure a space where the conveyance
path switcher 85 moves. With reference to FIG. 2, the
space in the conveyance path in which the conveyance
path switcher 85 is disposed is wider than the spaces in
the sheet ejection path 51 and the re-feeding path 54.
When the sheet P passes through the conveyance path
widened in the direction perpendicular to the conveyance
direction, the posture of the sheet P being conveyed is
not regulated by the conveyance path, and therefore, the
sheet P may be slacked.

[0050] Therefore, in the conveyance switching device
50 included in the image forming apparatus 100, the con-
troller 150 causes the downstream conveyance roller pair
82 disposed on the downstream side of the widened con-
veyance path to rotate faster than the upstream convey-
ance roller pair 81 disposed on the upstream side of the
widened conveyance path to prevent the sheet P from
being slacked. By setting the rotation speed of the down-
stream conveyance roller pair 82 to be higher than the
rotation speed of the upstream conveyance roller pair
81, tension is applied to the sheet P. Thus, the sheet P
is in the tensioned state, thereby preventing the sheet P
from being slacked.

[0051] In the general technique of detecting a defect
in an image, the rotation speed of each of conveyance
roller pairs disposed on the upstream side and the down-
stream side of the image reading unit is generally set to
a constant speed, and each conveyance roller pair ro-
tates steadily (i.e., steady rotation). In the case of such
conveyance roller pairs that rotate steadily, when the
trailing end of the sheet P in the conveyance direction
has passed through the upstream conveyance roller pair
81 and the tensioned state is released, the sheet P that
has been stretched by the tension is about to return to
the original state. As a result, force applied to the sheet
P changes, thereby generating resilience. This resilience
accelerates the conveyance speed of the trailing end of
the sheet P in the conveyance direction. Therefore, in
the general technique, the conveyance speed of the trail-
ing end of the sheet P temporarily increases with respect
to the image reading unit 80. That is, when the sheet P
is conveyed by the conveyance roller pairs that rotate
steadily, the conveyance speed of the trailing end of the
sheet P temporarily increases, causing conveyance un-
evenness. Since the sheet P passes through the image
reading unit 80 with the conveyance unevenness, the
image reading accuracy may deteriorate in the sub-scan-
ning direction (conveyance direction) when the image
reading unit 80 reads the image formed on the sheet P.
[0052] A description is given below of the image read-
ing device according to an embodiment of the present
disclosure. The conveyance switching device 50 includ-
ing the image reading unit 80, the conveyance path
switcher 85, the upstream conveyance roller pair 81, and
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the downstream conveyance roller pair 82 described
above is used as an embodiment of the image reading
device. The conveyance switching device 50 includes
the image reading unit 80, the controller 150, the up-
stream conveyance roller pair 81, and the downstream
conveyance roller pair 82. The controller 150 changes
operating conditions of the upstream conveyance roller
pair 81 and the downstream conveyance roller pair 82 to
control the conveyance speed of the sheet P.

[0053] To solve the situation in the description of the
general technique of detecting a defectin an image, in a
first embodiment of the image reading device according
to the present disclosure, the rotation speeds of the up-
stream conveyance roller pair 81 and the downstream
conveyance roller pair 82 are changed at the timing when
a conveyance timing sensor 83 detects the trailing end
of the sheet P. The conveyance timing sensor 83 is dis-
posed at a predetermined position. The controller 150
changes the set values of the rotation speeds of the up-
stream conveyance roller pair 81 and the downstream
conveyance roller pair 82 to change the rotation speeds.
Thus, among a plurality of conveyance roller pairs that
determine the conveyance speed of the sheet P, the dif-
ference in the rotation speed of the conveyance roller
pairs arranged at positions sandwiching the image read-
ing unit 80, which reads the image formed on the sheet
P, is variable. The control of the difference in the rotation
speed prevents the image reading accuracy of reading
an image formed on a recording medium from deterio-
rating. The speed change control of the upstream con-
veyance roller pair 81 and the downstream conveyance
roller pair 82 is described below with reference to FIGS.
3A to 4B.

[0054] FIGS. 3A and 3B are flowcharts illustrating the
first embodiment of the speed change control that is ex-
ecutable in the conveyance switching device 50. In the
first embodiment, the change values of rotation speeds
is calculated using a reference pattern chart for speed
adjustment.

[0055] First, a system administrator or a person in
charge of maintenance sets the sheets P in the upper
sheet feeding tray 101 or the lower sheet feeding tray
102, and switches the operation mode of the image form-
ing apparatus 100 from an actual print mode, in which
an image designated by a user is formed on the sheet
P, to a mode in which a reference pattern for speed ad-
justment is formed via the control panel 8. When the sys-
tem administrator or the like presses a start button in the
control panel 8, an arbitrary number of sheets P are sup-
plied from the upper sheet feeding tray 101 or the lower
sheet feeding tray 102, and the image forming unit trans-
fers the reference pattern chart onto the sheet P to form
the reference pattern (S301).

[0056] FIG. 4A is an example of the reference pattern
chartwhich is a chartimage used in the firstembodiment.
FIG. 4Aillustrates a reference pattern chart thatis ideally
formed. Therefore, a plurality of marks is formed at con-
stant intervals in the conveyance direction of the sheet
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P indicated by arrow D in FIGS 4A and 4B, which is re-
ferredto asthe "reference pattern”. The reference pattern
includes a plurality of lines perpendicular to the convey-
ance direction and in parallel to each other. The interval
between the lines of the reference pattern is referred to
as a real interval Lr. That is, the interval of the reference
pattern ideally formed on the sheet P is the real interval
Lr. FIG. 4A merely illustrates an example, and the refer-
ence patternis not limited to such an example if a plurality
of reference marks is arranged at intervals based on a
certain rule in the conveyance direction. The sheet P on
which the reference pattern chart is formed is conveyed
to the image reading unit 80, and the image reading unit
80 detects (images) the reference pattern chart and out-
puts the detection result (imaging result) to the controller
150 (S302).

[0057] The difference between the reference pattern
chart formed on the sheet P and the image detected by
the image reading unit 80 is described with reference to
FIG. 4B. In the reference pattern chart, the lines of the
reference pattern are disposed at the constant real inter-
vals Lrin the conveyance direction. When the real interval
Lr of the reference pattern is compared with the interval
(i.e., a detected interval Ll illustrated by broken lines in
FIG. 4B) of the reference pattern extracted from the ref-
erence pattern chart detected by the image reading unit
80, the real interval Lr of the reference pattern does not
coincide with the detected interval L1 at the trailing end
portion of the sheet P, thereby generating the difference.
For example, when the tension is applied to the sheet P
by the upstream conveyance roller pair 81 and the down-
stream conveyance roller pair 82, the detected interval
L1 is detected longer than the real interval Lr particularly
at the trailing end portion of the sheet P. When the trailing
end of the sheet P has passed through the upstream
conveyance roller pair 81, the tension applied until then
is eliminated, and the conveyance speed of the trailing
end of the sheet P is increased by the resilience of the
sheet P. As a result, the detected interval LI is detected
shorter than the real interval Lr.

[0058] The controller 150 calculates a change value of
upstream rotation speed Vc1 suitable for the upstream
conveyance roller pair 81 and a change value of down-
stream rotation speed Vc2 suitable for the downstream
conveyance roller pair 82 based on the difference be-
tween the real interval Lr and the detected interval L1
(S303). The change value of upstream rotation speed
Vc1 and the change value of downstream rotation speed
Vc2 are rotation speeds of the upstream conveyance roll-
er pair 81 and the downstream conveyance roller pair 82
for reducing the difference between the real interval Lr
and the detected interval LI. With the change value of
upstream rotation speed Vc1 and the change value of
downstream rotation speed Vc2, the difference between
the rotation speeds of the upstream conveyance roller
pair 81 and the downstream conveyance roller pair 82
becomes smaller than that during steady rotation. The
controller 150 switches the conveyance speeds of the
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upstream conveyance roller pair 81 and the downstream
conveyance roller pair 82 from the previous speeds (the
rotation speed during steady rotation) to the change val-
ue of upstream rotation speed Vc1 and the change value
of downstream rotation speed Vc2, respectively, at the
timing when the conveyance timing sensor 83 detects
the trailing end of the sheet P. The timing when the con-
troller 150 changes the rotation speeds of the upstream
conveyance roller pair 81 and the downstream convey-
ance roller pair 82 also depends on the relative position
between the image reading unit 80 and the conveyance
timing sensor 83. Therefore, the parameters for calculat-
ing the change value of upstream rotation speed Vc1 and
the change value of downstream rotation speed Vc2 in-
clude the conveyance distance from the conveyance tim-
ing sensor 83 to the upstream conveyance roller pair 81,
the distance between the upstream conveyance roller
pair 81 and the image reading unit 80, and the distance
between the upstream conveyance roller pair 81 and the
downstream conveyance roller pair 82. The controller
150 stores the change value of upstream rotation speed
Vc1 and the change value of downstream rotation speed
V2 as calculation results in the storage device, and ends
the processing in FIG. 3A.

[0059] Next, the speed change control in the actual
print mode after the controller 150 calculates the change
value of upstream rotation speed Vc1 and the change
value of downstream rotation speed Vc2is described with
reference to a flowchart in FIG. 3B.

[0060] When the sheet P is supplied from the upper
sheet feeding tray 101 or the lower sheet feeding tray
102, the image forming unit forms an image designated
by a user on the sheet P (S310). Subsequently, at the
timing when the conveyance timing sensor 83 detects
the trailing end of the sheet P (S311), the controller 150
changes the rotation speed of the upstream conveyance
roller pair 81 to the change value of upstream rotation
speed Vc1, and changes the rotation speed of the down-
stream conveyance roller pair 82 to the change value of
downstream rotation speed Vc2 (S312). By this speed
change control, the conveyance unevenness of the sheet
P can be prevented, and the image reading accuracy in
the sub-scanning direction (conveyance direction) in the
image reading unit 80 can be prevented from deteriorat-
ing.

[0061] Next, a second embodiment of the speed
change control that can be executed in the conveyance
switching device 50 is described. At the position where
the conveyance path switcher 85 is disposed, that is, at
the position where the conveyance path is widened, how
much the sheet P is slacked also depends on the thick-
ness of the sheet P (the stiffness of the sheet P). In the
second embodiment, the controller 150 changes the ro-
tation speed of the upstream conveyance roller pair 81
and the rotation speed of the downstream conveyance
roller pair 82 in consideration of the thickness of the sheet
P (referred to as a "sheet thickness"). FIG. 5 is a flowchart
illustrating the speed change control according to the
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second embodiment.

[0062] Inthe second embodiment, a table in which the
sheet thickness and the rotation speed of the down-
stream conveyance roller pair 82 are associated with
each other is stored in advance in the storage device
included in the controller 150. The rotation speed of the
downstream conveyance roller pair 82 changed in con-
sideration of the sheet thickness is referred to as a sec-
ond change value of downstream rotation speed Vc3.
[0063] The controller 150 according to the second em-
bodiment acquires and sets the sheet thickness of the
sheet P as an image formation target (S501). The data
of the sheet thickness is based on, for example, a value
designated by a user via the control panel 8 when a print
job is executed. For example, when the type of the sheet
P as the image formation target is designated, if the sheet
thickness identified by the type of the sheet P is stored
in the storage device included in the controller 150, the
sheet thickness is determined based on the type of the
sheet P. Alternatively, the data may be determined based
on the size of the sheet P or may be set as an initial value
in advance. Alternatively, the conveyance switching de-
vice 50 may be provided with a detector for detecting the
sheet thickness, and the sheet thickness may be ac-
quired by the detector.

[0064] As the sheet thickness is acquired, the control-
ler 150 starts a print job (S502). When the conveyance
timing sensor 83 detects the trailing end of the sheet P
(S503), the controller 150 refers to the table stored in the
storage device based on the sheet thickness acquired in
step S501, and acquires the second change value of
downstream rotation speed Vc3. Alternatively, the con-
troller 150 may acquire the second change value of down-
stream rotation speed Vc3 before step S503. Then, the
controller 150 changes the rotation speed of the down-
stream conveyance roller pair 82 based on the second
change value of downstream rotation speed Vc3 (S504).
With the second change value of downstream rotation
speed Vc3, the difference between the rotation speeds
of the upstream conveyance roller pair 81 and the down-
stream conveyance roller pair 82 is reduced.

[0065] According to the second embodiment, the con-
veyance unevenness of the sheet P can be prevented
based on the sheet thickness, and the image reading
accuracy in the sub-scanning direction (conveyance di-
rection) in the image reading unit 80 can be prevented
from deteriorating. Although the speed change control is
executed in consideration of the sheet thickness in the
second embodiment, the amount of slack of the sheet P
also depends on the type and material of the sheet such
as paper, coated paper, label paper, an OHP transpar-
ency, or a film. Therefore, a table in which an identifier
for uniquely identifying the type and material of the sheet
P and the second change value of downstream rotation
speed Vc3 are associated with each other may be stored
in advance in the storage device included in the controller
150, and the controller 150 may perform the same oper-
ation as the above-described processing according to
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the type and material of the sheet P as the image forma-
tion target to change the rotation speed of the down-
stream conveyance roller pair 82.

[0066] Further, according to the second embodiment,
unlike the first embodiment, the speed change control
can be executed without forming and reading the refer-
ence pattern chart on the sheet P. Therefore, consump-
tion of paper and toner for forming the reference pattern
chart can be reduced, and time required for reading the
reference pattern chart can be saved.

[0067] In the first embodiment, the image reading unit
80 reads an image (reference pattern chart) in which pre-
determined marks (reference pattern) are formed at con-
stant real intervals Lr in the conveyance direction, and
the controller 150 changes the conveyance speed based
on the detected intervals LI of the marks extracted from
the read image of the reference pattern chart. In the third
embodiment, a certainimage formed atirregular intervals
is used as an image to be read by the image reading unit
80 instead of the image formed at regular intervals, such
as the reference pattern chart illustrated in FIG. 4A to
control the change of the conveyance speed.

[0068] FIGS. 6A and 6B are flowcharts illustrating the
third embodiment of the speed change control that is ex-
ecutable in the conveyance switching device 50. In the
third embodiment, as illustrated in FIG. 7A, the controller
150 calculates the change values of upstream and down-
stream rotation speeds of the upstream and downstream
conveyance roller pairs 81 and 82 (also simply referred
to as the "change values of rotation speeds") based on
feature points specified from a target image (i.e., an im-
age to be actually formed) instead of the reference pat-
tern chart for speed adjustment.

[0069] In the third embodiment, since the reference
pattern dedicated for calculating the change values of
rotation speeds is not used, the operation mode of the
image forming apparatus 100 is not switched unlike the
first embodiment. Note that, when the calculated change
values of rotation speeds are not stored in the storage
device of the controller 150, the operation mode may be
temporarily changed at the time of initial operation, and
the change values of rotation speeds may be calculated
while executing the image formation processing of the
target image designated by a user. If the change values
of rotation speeds have already been calculated, the
processing according to the flowchart of FIG. 6A de-
scribed below may not be executed.

[0070] First, the flow of processing when the change
values of rotation speeds is calculated is described. As
illustrated in FIG. 6A, a user or a system administrator
executes a print job (S601). FIG. 7A illustrates an exam-
ple of an image formed in the print job executed in step
S601. Theimage illustrated in FIG. 7Aincludes a plurality
of images. Among the plurality of portions, which is lo-
cated at positions different from each other in the con-
veyance direction, included in the image, a portion of the
image on the upstream side in the conveyance direction
is suitable for calculating the change values of rotation
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speeds. Therefore, the controller 150 designates, as a
"determination region", a region in which a feature point
is easily detected among the portion on the upstream
side in the conveyance direction in the original data (im-
agedata)ofthe targetimage. Then, intheimage included
in the designated determination region, the controller 150
specifies a portion used for calculating the change values
of rotation speeds as the feature point. The controller 150
calculates an interval between adjacent feature points of
the plurality of feature points specified by the controller
150 (S602).

[0071] The controller 150 automatically extracts and
specifies the feature points. In this automatic extraction
processing, the controller 150 searches and extracts the
portions in the image, for example, where the density or
brightness significantly changes among pixels included
in the original data (image data) of the targetimage. Here,
the determination region and the feature point are de-
scribed. As illustrated in FIG. 7A, three portions on the
upstream side in the conveyance direction among the
plurality of portions included in the target image formed
on the sheet P are defined as determination regions.
Then, a feature point is specified in the image included
in each determination region. In the example of FIGS.
7A and 7B, the lower left edge of the character "A" in the
first determination region, the lower left edge of the char-
acter "B" in the second determination region, and the
lower right edge of the character "C" in the third determi-
nation region are defined as the feature points.

[0072] Then, the controller 150 executes the arithmetic
processing of calculating the interval between the feature
points adjacentto each otherinthe conveyance direction.
The calculated intervals are referred to as a first real in-
terval Lr' and a second real interval Lr" as illustrated in
FIG. 7B. The sheet P on which the targetimage is actually
formed is conveyed to the image reading unit 80, and the
image reading unit 80 detects (images) the sheet P and
outputs the detection result (imaging result) to the con-
troller 150 (S603).

[0073] The difference between the target image
formed on the sheet P and the image detected by the
image reading unit 80 is described with reference to FIG.
7B. The target image includes predetermined intervals
(i.e., the first real interval Lr’ and the second real interval
Lr")in the conveyance direction. When the interval of the
same portion is extracted from the detected image de-
tected by theimage reading unit80, the detected intervals
(i.e., a first detected interval LI' and a second detected
interval L1") may be different from the real intervals (the
firstrealinterval Lr and the second real interval Lr") spec-
ified from the original data. In particular, the detected
interval does not coincide with the real interval in the trail-
ing end portion (upstream side in the conveyance direc-
tion) of the sheet P, thereby generating the difference
between the detected interval and the real interval.
[0074] This is because, when the state in which the
tension is applied to the sheet P by the upstream con-
veyance roller pair 81 and the downstream conveyance
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roller pair 82 is shifted to the state in which the tension
disappears, the conveyance speed of the trailing end of
the sheet P increases, and the sheet P may be slacked.
Therefore, immediately after the tension disappears, the
firstdetected interval LI’ is longer than the firstreal interval
Lr, and the second detected interval LI" is longer than
the second real interval Lr". The controller 150 specifies
feature points included in the determination regions used
for extracting the real intervals Lr' and Lr" (S604), and
calculates the first detected interval LI' and the second
detected interval LI" (S605).

[0075] Subsequently, the controller 150 calculates a
change value of upstream rotation speed Vc4 suitable
for the upstream conveyance roller pair 81 and a change
value of downstream rotation speed Vc5 suitable for the
downstream conveyance roller pair 82 (S606). The
change value of upstream rotation speed Vc4 and the
change value of downstream rotation speed Vc5 are ro-
tation speeds of the upstream conveyance roller pair 81
and the downstream conveyance roller pair 82 for reduc-
ing the difference between the first real interval Lr’ and
the first detected interval LI" and the difference between
the second real interval Lr" and the second detected in-
terval LI".

[0076] With the change value of upstream rotation
speed Vc4 and the change value of downstream rotation
speed Vc5, the difference between the rotation speeds
of the upstream conveyance roller pair 81 and the down-
stream conveyance roller pair 82 becomes smaller than
that during steady rotation. The controller 150 switches
the conveyance speeds of the upstream conveyance roll-
er pair 81 and the downstream conveyance roller pair 82
from the previous speeds (the rotation speed during
steady rotation) to the change value of upstream rotation
speed Vc4 and the change value of downstream rotation
speed Vc5, respectively, at the timing when the convey-
ance timing sensor 83 detects the trailing end of the sheet
P. The timing when the controller 150 changes the rota-
tion speeds of the upstream conveyance roller pair 81
and the downstream conveyance roller pair 82 also de-
pends on the relative position between the image reading
unit 80 and the conveyance timing sensor 83. Therefore,
the parameters for calculating the change value of up-
streamrotation speed Vc4 and the change value of down-
stream rotation speed Vc5 include the conveyance dis-
tance from the conveyance timing sensor 83 to the up-
stream conveyance roller pair 81, the distance between
the upstream conveyance roller pair 81 and the image
reading unit 80, and the distance between the upstream
conveyance roller pair 81 and the downstream convey-
ance roller pair 82. The controller 150 stores the change
value of upstream rotation speed Vc4 and the change
value of downstream rotation speed Vc5 as calculation
results in the storage device, and ends the processing in
FIG. 6A.

[0077] Next, the speed change control in the actual
print mode after the controller 150 calculates the change
value of upstream rotation speed Vc4 and the change
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value of downstream rotation speed Vc5 is described.
As illustrated in FIG. 6B, this control (i.e., steps S610 to
S630) is similar to the control in steps S310 to S312 il-
lustrated in FIG. 3B in the first embodiment, and thus
detailed description thereof is omitted.

[0078] By this speed change control, the conveyance
unevenness of the sheet P can be prevented, and the
image reading accuracy in the sub-scanning direction
(conveyance direction) in the image reading unit 80 can
be prevented from deteriorating.

[0079] Theaspects ofthefirstembodiment, the second
embodiment, and the third embodiment may be com-
bined with each other. For example, a user can select
any one of aspects or the combination thereof to control
the conveyance operation of each conveyance roller pair.
[0080] The image reading device includes the up-
stream conveyance roller pair 81, the downstream con-
veyance roller pair 82, the image reading unit 80, and
the controller 150. In each of the embodiments described
above, the image reading device is described as an ap-
paratus for detecting a defect in an image, but the appli-
cation of the image reading device is not limited thereto.
For example, the image reading device according to the
present embodiment can be applied to an apparatus for
detecting the density or position of an image.

[0081] The image forming unit may employ an inkjet
method, and a belt-shaped conveyance belt may be used
instead of the conveyance roller.

[0082] To change the speed difference between the
upstream and downstream roller pairs, a method of
changing the rotation speeds of both the upstream con-
veyance roller pair 81 and the downstream conveyance
roller pair 82 as described in the first embodiment may
be employed, or a method of changing only the rotation
speed of the downstream conveyance roller pair 82 as
described in the second embodiment may be employed.
Alternatively, only the rotation speed of the upstream
conveyance roller pair 81 may be changed. That is, the
controller 150 controls the conveyance operation of each
roller so as to change the difference in conveyance speed
between the upstream conveyance roller pair 81 and the
downstream conveyance roller pair 82.

[0083] According to the above-described embodi-
ments, the image reading accuracy can be prevented
from deteriorating when an image formed on a sheet is
read.

[0084] Anyone ofthe above-described operations may
be performed in various other ways, for example, in an
order different from the one described above.

[0085] Each of the functions of the described embod-
iments may be implemented by one or more processing
circuits or circuitry. Processing circuitry includes a pro-
grammed processor, as a processor includes circuitry. A
processing circuit also includes devices such as an ap-
plication specific integrated circuit (ASIC), a digital signal
processor (DSP), a field programmable gate array (FP-
GA), and conventional circuit components arranged to
perform the recited functions.
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Claims

1.

An image reading device (50) comprising:

an image reading unit (80) configured to read
an image formed on a sheet (P);

a first conveyor (81) disposed upstream from
the image reading unit (80) in a conveyance di-
rection of the sheet (P) to convey the sheet (P);
a second conveyor (82) disposed downstream
from the image reading unit (80) in the convey-
ance direction to convey the sheet (P); and
circuitry (150) configured to control conveyance
speeds of the sheet (P) by the first conveyor (81)
and the second conveyor (82) to change a dif-
ference between the conveyance speeds of the
sheet (P) by the first conveyor (81) and the sec-
ond conveyor (82) based on the image read by
the image reading unit (80).

The image reading device (50) according to claim 1,
wherein the circuitry (150) is configured to change
the difference based on reading results at a plurality
of portions included in the image read by the image
reading unit (80), the plurality of portions located at
positions differentfrom each otherin the conveyance
direction.

The image reading device (50) according to claim 2,
wherein the image formed on the sheet (P) is a chart
image in which marks are arranged in the convey-
ance direction, and

wherein the circuitry (150) is configured to change
the difference based on a reading result of the chart
image by the image reading unit (80).

The image reading device (50) according to claim 3,
wherein the marks are located at a constant interval
in the conveyance direction, and

wherein the circuitry (150) is configured to change
the difference based on an interval between the
marks read by the image reading unit (80).

The image reading device (50) according to claim 2,
wherein the circuitry (150) is configured to change
the difference based on reading results of feature
points located at positions different from each other
in the conveyance direction among the plurality of
portions.

The image reading device (50) according to any one
of claims 1 to 5, further comprising a conveyance
path switcher (85) between the first conveyor (81)
and the second conveyor (82), configured to switch
a conveyance path of the sheet (P),

wherein the image reading unit (80) is disposed up-
stream from the conveyance path switcher (85) in
the conveyance direction, and
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wherein the circuitry (150) is configured to control
the conveyance speeds of the sheet (P) by the first
conveyor (81) and the second conveyor (82) such
that the conveyance speed of the sheet (P) by the
second conveyor (82) is higher than the conveyance
speed of the sheet (P) by the first conveyor (81) when
the sheet (P) is being conveyed by the first conveyor
(81) and the second conveyor (82) and to reduce the
difference when a trailing end of the sheet (P) has
passed through a predetermined position.

Theimage reading device (50) comprising according
to claim 1,

wherein the circuitry (150) is configured to change
the difference based on a thickness of the sheet (P).

An image forming system (100) comprising:

an image forming unit (1; 2; 35; 40; 60) config-
ured to form an image on a sheet (P); and

the image reading device (50) according to any
one of claims 1to 7, configured toread theimage
formed on the sheet (P) by the image forming
unit (1; 2; 35; 40; 60).
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