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FIG 3

EXAMPLE OF THE IMAGE IMEPEQTION PROCESS DURING PROOF PRINTING
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FIG 4

EXAMPLE OF THE IMAGE INSPECTION PROQESS DURING NMASE PRINTING
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EXAMPLE OF THE IMAGE INBPECTION PROCESS DURING PROOF PRINTING

Apr. 11,2019 Sheet 7 of 9 US 2019/0109954 A1

M‘-“‘“*‘*‘*“‘““"““‘“"“““f\,} . M"W‘
{ sTamt {__START )
531 b v ! 5*33‘5
ACQUIRE RIP DATA ADQUIRE SCAN DATA (RGE DATS)
S32- ! ‘ 538

CONVERT RESOLUTION
{E.0. FROM 1200 dpt T4 400 dpil

STORE DATA AS MODEL DATA

S '

GONVERT SMYK DATA INTO RGR DATA

834, ¥

CALCUHATE AMOUNT OF PORITIONAL
MISALIGNMENT BETWEEN

MODEL DATA AND RIP DATA
S37 %

ACQUIRE ALIGNMENT PARAMETERS
(SHIFT AMOUNT, ROTATIONAL AMOUNT,
AND MAGNIFICATION)

538+, ‘

FERFORM ALIGNMENT

¥

PROCESS ON RIP DATA

¥

COMPARE SLIGNED
RIS DATA WITH SCAN DATA

S48 ¥

PERFORM STAIN DETECTION PROCERS

&



Patent Application Publication

FI16. 8

Apr. 11,2019 Sheet 8 of 9

EXAMPLE OF THE IMAGE INSPECTION PROCESS DURING MASS PRINTING
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IMAGE INSPECTION APPARATUS AND
COMPUTER-READABLE RECORDING
MEDIUM STORING A PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The entire disclosure of Japanese Patent Applica-
tion No. 2017-196283, filed on Oct. 6, 2017, is incorporated
herein by reference in its entirety.

BACKGROUND

Technological Field

[0002] The present invention relates to an image inspec-
tion apparatus to check an image formed on paper by an
image forming apparatus and a computer-readable recording
medium storing a program to perform image inspection.

Description of the Related Art

[0003] As a related art, there is practically available an
image inspection apparatus that optically reads an image
formed on paper by an image forming apparatus and
inspects whether the image is formed correctly. By checking
an image, the image inspection apparatus can detect partial
stain in the image, for example.

[0004] The inspection by the image inspection apparatus
needs to correct positional misalignment between an original
image and an image as a test object formed on paper, for
example, and accurately align the two images.

[0005] The positional misalignment between two images
occurs when an image is printed on paper and when the
image printed on the paper is scanned.

[0006] During printing, the positional misalignment
occurs due to shift, rotation, or magnification of an image
caused by the position to start writing the image, a paper
skew, and shrinkage of the paper when fused. During
scanning, the positional misalignment occurs due to shift,
rotation, or magnification of an image caused by the position
to start reading the image, a paper skew, and a variation in
the scan speed.

[0007] Of these factors, the shrinkage of paper when fused
or the scan speed varies significantly with apparatus models
or paper types. There is therefore hardly any issue in
comparing two sheets of image data scanned on the same
apparatus. However, relatively significant positional mis-
alignment may occur when original image data before
printing is compared with image data resulting from scan-
ning the image printed on paper.

[0008] Many positional misalignment factors (such as
shift, rotation, and magnification) to be corrected, if any,
require a large amount of arithmetic processing for align-
ment processes on the image inspection apparatus when
comparing two pieces of image data. There has been an issue
of increasing the time required for the inspection and
hampering the real-time inspection with no wait time.
[0009] For example, Patent Literatures 1 and 2 describe
known related arts to perform alignment on an image
inspection apparatus in a short period of time. Patent Lit-
erature 1 describes the technology that uses the same align-
ment parameter for sheets of paper to be inspected succes-
sively and thereby reduces the amount of arithmetic
processing for alignment.
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[0010] Patent Literature 2 describes the technology that
provides a table of magnifications dependent on printing
rates or print types such as one-side printing and both side
printing, finds a magnification without performing arithme-
tic processing, and performs alignment while the magnifi-
cation belongs to three correction parameters (image shift,
rotation, and magnification) needed for the alignment and
requires the time and the amount of arithmetic processing
for calculation.

CITATION LIST

Patent Literature

[0011] Patent Literature 1: JP 2013-57929 A

[0012] Patent Literature 2: JP 2014-153553 A
SUMMARY

[0013] The technology described in Patent Literature 1 can

be applied only to continuous printing on the same type of
paper. Namely, the type of paper differs from page to page
in a printed material (such as a school yearbook) that is a
mixture of photo pages and text pages, for example. Con-
sidering that different types of paper are used from page to
page, it is highly likely that a paper feed tray used for the
image forming apparatus during printing differs from page
to page and the paper position or skew varies with pages.
The use of the same alignment parameter for successive
pages may therefore disable the image inspection apparatus
from correctly performing the alignment.

[0014] The technology described in Patent Literature 2
sets the magnification parameter to a value selected from the
table based on the print type and cannot deal with magni-
fication variations due to subtle feeding speed differences
during actual scanning caused by variations in apparatus
models or differences in the types of paper. The image
inspection is therefore performed under conditions of inap-
propriate alignment and causes incorrect detection of a stain
or distortion.

[0015] Itisan object of the present invention to provide an
image inspection apparatus and a computer-readable record-
ing medium storing a program capable of performing an
alignment process with a small amount of arithmetic pro-
cessing in a short period of time and performing near
real-time inspection.

[0016] To achieve at least one of the above-mentioned
objects, an image inspection apparatus according to one
aspect of the present invention is configured as follows.

[0017] The image inspection apparatus according to one
aspect of the present invention reads an image formed on
paper by an image forming apparatus, acquires a read image,
and inspects the read image.

[0018] There are provided: an acquirer that acquires a
targeted image from the image forming apparatus to form an
image; an alignment calculator that calculates a correction
parameter in order to align a targeted image with a read
image; an alignment corrector that corrects at least one of a
targeted image and a read image by using the correction
parameter; and an image inspector that determines a flaw in
a read image based on a difference between the targeted
image and the read image corrected by the alignment
corrector.
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[0019] The alignment corrector saves the correction
parameter on a page basis and uses the correction parameter
corresponding to a page including an image when aligned.
[0020] To achieve at least one of the above-mentioned
objects, a computer-readable recording medium storing a
program according to one aspect of the present invention
stores a program that performs processes shown below.
[0021] The computer-readable recording medium storing
a program according to one aspect of the present invention
is applied to a program that is installed on a computer to read
an image formed on paper by an image forming apparatus,
acquire a read image, and inspect the read image.

[0022] The program performs: an acquisition process that
acquires targeted image to form an image; an alignment
calculation process that calculates a correction parameter to
align the targeted image with the read image; an alignment
correction process that corrects at least one of the targeted
image and the read image by using the correction parameter;
and an image inspection process that determines a flaw in the
read image based on a difference between the targeted image
and the read image corrected by the alignment correction
process.

[0023] The alignment correction process saves the correc-
tion parameter on a page basis and uses the correction
parameter corresponding to a page including an image when
aligned.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The advantages and features provided by one or
more embodiments of the invention will become more fully
understood from the detailed description given hereinbelow
and the appended drawings which are given by way of
illustration only, and thus are not intended as a definition of
the limits of the present invention:

[0025] FIG. 1 is a block diagram illustrating a configura-
tion example of the image inspection apparatus according to
a first embodiment of the present invention;

[0026] FIG. 2 is a configuration diagram illustrating an
example of an image forming apparatus containing the
image inspection apparatus according to the first embodi-
ment of the present invention;

[0027] FIG. 3 is a flowchart illustrating an example (proof
printing) of an image inspection process according to the
first embodiment of the present invention;

[0028] FIG. 4 is a flowchart illustrating an example (mass
printing) of the image inspection process according to the
first embodiment of the present invention;

[0029] FIG. 5 is an explanatory diagram illustrating an
overall flow of the image inspection process according to the
first embodiment of the present invention;

[0030] FIG. 6 is an explanatory diagram illustrating a
variable region in a print image;

[0031] FIG. 7 is a flowchart illustrating an example (proof
printing) of an image inspection process according to a
second embodiment of the present invention;

[0032] FIG. 8 is a flowchart illustrating an example (mass
printing) of the image inspection process according to the
second embodiment of the present invention; and

[0033] FIG. 9 is an explanatory diagram illustrating an
overall flow of the image inspection process according to the
second embodiment of the present invention.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0034] Hereinafter, one or more embodiments of the pres-
ent invention will be described with reference to the draw-
ings. However, the scope of the invention is not limited to
the disclosed embodiments.

1. First Embodiment

[0035] The first embodiment of the present invention will
be described.

[0036] 1-1. Configuration of the Image Inspection Appa-
ratus

[0037] FIG. 1 is a function block diagram illustrating an

image inspection apparatus 1.

[0038] The image inspection apparatus 1 includes a detec-
tor 2, a transporter 3, a controller 4, and a storage 5. The
detector 2 includes a line image sensor that reads an image
formed on paper. The transporter 3 transports paper in
interlock with reading by the detector 2. The controller 4
controls the whole of the image inspection process. The
storage 5 stores data (such as correction parameters) needed
for control by the controller 4.

[0039] The controller 4 includes an acquirer 4a, an align-
ment calculator 45, an alignment corrector 4¢, and an image
inspector 4d.

[0040] The acquirer 4a acquires data for an output-tar-
geted image to be formed on paper by an image forming
apparatus 10 (FIG. 2). In the description below, the output-
targeted image is abbreviated as a targeted image. Data for
the targeted image (output-targeted image) is also referred to
as RIP (Raster Image Processor) data.

[0041] The alignment calculator 4b performs an alignment
calculation process that calculates a correction parameter
(alignment parameter) in order to align read image data
acquired by the detector 2 with RIP data acquired by the
acquirer 4a. However, two pieces of data compared by the
alignment calculator 46 may not be limited to the RIP data
and the read image data as will be described with reference
to a flowchart.

[0042] The alignment corrector 4¢ performs an alignment
correction process that corrects an image for either or both
the RIP data and the read image data by using the correction
parameter calculated by the alignment calculator 4b. The
alignment corrector 4¢ performs a variable magnification
process, a shift process, and a rotation process. The variable
magnification process is performed to correct a size error
between the RIP data and the read image data. The shift
process is performed to correct an error in positions of
images for the RIP data and the read image data. The rotation
process is performed to correct an error in rotational states
of images for the RIP data and the read image data.
[0043] The image inspector 4d determines a flaw in the
read image by detecting a difference using the data corrected
by the alignment corrector 4¢. A determination result from
the image inspector 44 is displayed on a display (not shown)
connected to the image inspection apparatus 1. Paper trans-
portation in the transporter 3 may be controlled based on the
determination result from the image inspector 4d to deliver
the paper forming a flawed image to a catch tray different
from an ordinary catch tray.

[0044] The controller 4 in the actual image inspection
apparatus 1 is configured as a CPU (central processing unit),
for example, and executes an installed program to perform
the above-mentioned processes.



US 2019/0109954 Al

[0045] 1-2. Configuration of the Image Forming Appara-
tus
[0046] The description below explains an overall configu-

ration of the image forming apparatus containing the image
inspection apparatus 1.

[0047] FIG. 2 illustrates an example configuration of the
image forming apparatus 10 containing the image inspection
apparatus 1.

[0048] The image forming apparatus 10 in FIG. 2 repre-
sents an electrophotographic image forming apparatus such
as a copier. In particular, the example in FIG. 2 illustrates a
so-called tandem type color image forming apparatus that
vertically places a plurality of photoreceptors opposite a
single intermediate transfer belt to form full-color images.
[0049] The image forming apparatus 10 includes an image
generator 11, a paper transporter 20, a fuser 31, and a
document reader 40.

[0050] The image generator 11 includes an image genera-
tor 11Y to generate images in yellow (Y), an image genera-
tor 11M to generate images in magenta (M), an image
generator 11C to generate images in cyan (C), and an image
generator 11BK to generate images in black (BK).

[0051] The image generator 11Y includes a photoreceptor
drum Y, a charger 12Y placed nearby, an optical writer 13Y
including a laser diode 130Y, a development apparatus 14Y,
and a drum cleaner 15Y. Similarly, the image generators
11M, 11C, and 11BK include photoreceptor drums M, C,
and BK, chargers 12M, 12C, and 12BK placed nearby,
optical writers 13M, 13C, and 13BK including laser diodes
130M, 130C, and 130BK, development apparatuses 14M,
14C, and 14BK, and drum cleaners 15M, 15C, and 15BK,
respectively.

[0052] The charger 12Y evenly charges the surface of the
photoreceptor drum Y. The laser diode 130Y of the optical
writer 13Y provides scanning exposure to form a latent
image on the photoreceptor drum Y. The development
apparatus 14Y uses a toner to develop and highlight the
latent image on the photoreceptor drum Y. An image (toner
image) in a specified color corresponding to yellow is
thereby formed on the photoreceptor drum Y.

[0053] Similarly, the charger 12M evenly charges the
surface of the photoreceptor drum M. The laser diode 130M
of the optical writer 13M provides scanning exposure to
form a latent image on the photoreceptor drum M. The
development apparatus 14M uses a toner to develop and
highlight the latent image on the photoreceptor drum M. A
toner image in a specified color corresponding to magenta is
thereby formed on the photoreceptor drum M.

[0054] The charger 12C evenly charges the surface of the
photoreceptor drum C. The laser diode 130C of the optical
writer 13C provides scanning exposure to form a latent
image on the photoreceptor drum C. The development
apparatus 14C uses a toner to develop and highlight the
latent image on the photoreceptor drum C. A toner image in
a specified color corresponding to cyan is thereby formed on
the photoreceptor drum C.

[0055] The charger 12BK evenly charges the surface of
the photoreceptor drum BK. The laser diode 130BK of the
optical writer 13BK provides scanning exposure to form a
latent image on the photoreceptor drum BK. The develop-
ment apparatus 14BK uses a toner to develop and highlight
the latent image on the photoreceptor drum BK. A toner
image in a specified color corresponding to black is thereby
formed on the photoreceptor drum BK.
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[0056] The primary transfer rollers 17Y, 17M, 17C, and
17BK successively transfer toner images formed on the
photoreceptor drums Y, M, C, and BK to predetermined
positions on an intermediate transfer belt 16 as a belt-like
intermediate transfer body. The secondary transferrer 18
transfers the respectively colored toner images transferred
onto the intermediate transfer belt 16 to paper P transported
by the paper transporter 20 at a predetermined timing.
[0057] The paper transporter 20 includes a plurality of
paper feed trays 21 to contain paper P and a paper feeder 21a
to feed paper P stored in the paper feed tray 21. The paper
transporter 20 also includes a main transport path 23, a
reverse transport path 24, and a catch tray 25. The main
transport path 23 transports paper P fed from the paper feed
tray 21. The reverse transport path 24 reverses two sides of
paper P. Paper P is ejected to the catch tray 25.

[0058] Part of the paper transporter 20 functions as the
transporter 3 (FIG. 1) of the image inspection apparatus 1.
The detector 2 of the image inspection apparatus 1 is
provided to a transport path (such as downstream of an exit
roller 26) for the paper immediately before being transported
to the catch tray 25. The detector 2 reads the paper trans-
ported to the catch tray 25. In FIG. 2, the detector 2 is
configured to read one side (face) of paper P. However, the
detector 2 is also placed at a position opposite the other side
(reverse side) of paper P when reading images formed on
both sides of paper P.

[0059] In the paper transporter 20, the reverse transport
path 24 branches from the main transport path 23 down-
stream of the fuser 31. A switching gate 234 is provided at
a branching position between the main transport path 23 and
the reverse transport path 24. In the image forming apparatus
10, paper P is transported through the main transport path 23
and passes through the secondary transferrer 18 and the
fuser 31. An image is formed on the upward surface of paper
P. When images are formed on both sides of paper P, paper
P formed of an image on the upward side is transported from
the main transport path 23 to the reverse transport path 24
and then is transported from the reverse transport path 24 to
the main transport path 23, flipping the image formation side
downward. Both the sides of paper P are thereby reversed,
making it possible to form an image on the other side faced
upward.

[0060] The fuser 31 performs a fusing process to fuse an
image on paper P where the image is transferred. The fuser
31 transports paper P and fuses the image on paper P by
performing pressure fixing using a pair of fusing rollers 32
and 33 and performing heat fixing using a fusing heater 34.
[0061] The document reader 40 uses the optical system of
a scanning exposure apparatus to apply scanning exposure to
the image on a document and uses the line image sensor to
read the reflected light and acquire image data. The image
forming apparatus 10 can generate an image by using image
data available from outside as well as acquiring image data
read from the document reader 40. Any image data, if
available, is converted into RIP data in a formation image
processor (not shown) inside the image forming apparatus
10. The RIP data is used to form an image on paper P.

[0062] 1-3.Image Inspection Process (During Proof Print-
ing)
[0063] The description below explains a process to inspect

images by using the image inspection apparatus 1 illustrated
in FIG. 1. For example, the CPU configuring the controller
4 performs image inspection processes illustrated in flow-
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charts in FIGS. 3 and 4 below. The first embodiment
performs different processes during proof printing for the
first copy and during mass printing for the second and
succeeding copies.

[0064] The description below first explains a flow of the
image inspection process during proof printing with refer-
ence to the flowchart in FIG. 3.

[0065] First, the image inspection apparatus 1 acquires
RIP data (targeted image data) from the image forming
apparatus 10 via the acquirer 4a of the controller 4 (step
S11). The alignment calculator 45 converts the resolution of
the acquired RIP data (step S12). The resolution is converted
in order to adjust the resolution of the RIP data to the
resolution of read image data. For example, the alignment
calculator 4b converts the resolution of the RIP data from
1200 dpi to 400 dpi.

[0066] The alignment calculator 45 converts the RIP data
having the converted resolution from the data of C (cyan),
M (magenta), Y (yellow), and K (black) color components
as primary color components according to the subtractive
color mixture for printing to data of R (red), G (green), and
B (blue) color components as primary color components
according to the additive color mixture (step S13). The
converted RGB data is stored as model data in the storage 5
(step S14). The image data may include a variable region
(where image contents differ on a copy-basis). In such a
case, information in the variable region is eliminated from
the model data. The variable region will be described later.
The model data stored in the storage 5 is used for mass
printing to be described later.

[0067] The detector 2 as an image reader acquires scan
data as read image data (step S16). The scan data acquired
by the detector 2 is equal to RGB data having a resolution
of 400 dpi.

[0068] The alignment calculator 45 compares the model
data stored at step S14 in the storage 5 with the scan data
acquired at step S16 and calculates positional misalignment
amounts for both the image data (step S15). The alignment
calculator 45 calculates the positional misalignment amount
at step S15 and thereby acquires a correction parameter for
alignment (step S17). There are three correction parameters
for the image shift, rotation, and magnification. During
proof printing, the process to acquire the correction param-
eter at step S17 is performed on all pages. The storage 5
stores the magnification parameter for each page.

[0069] The alignment corrector 4¢ performs an alignment
process on the RIP data by using the correction parameter
acquired at step S17 (step S18). The RIP data used for the
alignment is equal to the RGB data having a resolution of
400 dpi converted at step S13. The alignment process
performed at step S18 allows the position of the RIP data to
correspond to the position of the scan data.

[0070] The image inspector 4d performs an image inspec-
tion process by comparing the RIP data subject to the
alignment process performed at step S18 with the scan data
acquired from the detector 2 (step S19). The result of the
comparison at step S19 may indicate a difference larger than
or equal to a predetermined threshold value between the RIP
data and the scan data acquired from the detector 2. The
image inspector 44 then performs a stain detection process
that assumes a stain in the image read by the detector 2 at the
differing position (step S20).

[0071] The image inspection process during proof printing
described so far requires a relatively large amount of arith-
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metic processing and is time-consuming while generating
model data for alignment and calculating the positional
misalignment amount for the model data and scanning.
During proof printing, the image inspection process may not
be performed in real time. Unprocessed scan data or RIP
data needs to be temporarily saved in a high-capacity data
storage (such as the storage 5 or an unshown hard disk)
provided for the image inspection apparatus 1.

[0072] 1-4. Image Inspection Process (During Mass Print-
ing)
[0073] The description below first explains a flow of the

image inspection process during mass printing (printing the
second and succeeding copies) with reference to the flow-
chart in FIG. 4.

[0074] The image inspection apparatus 1 acquires RIP
data (targeted image data) from the image forming apparatus
10 via the acquirer 4a of the controller 4 (step S21). The
alignment calculator 46 converts the resolution of the
acquired RIP data from 1200 dpi to 400 dpi (step S22). The
alignment calculator 46 reads magnification data of the
alignment parameter (correction parameter) used for the
alignment during the proof printing from the storage 5 on a
page basis and corrects the magnification of the RIP data by
using the magnification data of the alignment parameter for
each page.

[0075] The alignment calculator 45 converts the RIP data
having the resolution converted and the magnification
adjusted from CMYK data to RGB data (step S23).

[0076] The detector 2 as an image reader acquires scan
data as read image data (step S25). The scan data acquired
by the detector 2 is equal to RGB data having a resolution
of 400 dpi.

[0077] The alignment calculator 45 compares the RIP data
(RGB data) acquired at step S23 with the scan data acquired
at step S25 and calculates the positional misalignment
amount (step S26). The alignment calculator 45 acquires the
alignment parameters (parameters for the shift amount and
the rotational amount) from the result of calculating the
positional misalignment amount at step S26 (step S27).
[0078] The alignment corrector 4¢ further performs the
alignment process on the RIP data (RGB data) converted at
step S23 by using the alignment parameters for the shift
amount and the rotational amount acquired at step S27 (step
S24).

[0079] The image inspector 4d performs the image inspec-
tion process by comparing the RIP data subject to the
alignment process performed at step S24 with the scan data
acquired from the detector 2 (step S28). The result of the
comparison at step S28 may indicate a difference larger than
or equal to a predetermined threshold value between the RIP
data and the scan data acquired from the detector 2. The
image inspector 44 then performs the stain detection process
that assumes a stain in the image read by the detector 2 at the
differing position (step S29).

[0080] 1-5. Comparing Two Image Inspection Processes
[0081] FIG. 5 illustrates an overview of the image inspec-
tion process during proof printing described with reference
to the flowchart in FIG. 3 and the image inspection process
during mass printing described with reference to the flow-
chart in FIG. 4. Step numbers such as S11 in FIG. 5
correspond to those in FIGS. 3 and 4.

[0082] As illustrated in the upper part of FIG. 5, the model
data is generated at step S14 during proof printing. The
model data and the scan data are used to acquire the
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alignment parameters (shift amount, rotational amount, and
magnification) at step S17. The alignment parameters are
used to perform the alignment correction on the RIP data at
step S18. The comparison process to detect a stain is
performed at step S19. The model data acquired at step S14
and the alignment parameter acquired at step S17 are
comparable to data on a page basis.

[0083] As illustrated in the lower part of FIG. 5, the
magnification of the RIP data is corrected on a page basis
during mass printing by using the alignment parameter for
magnification acquired at step S22 during proof printing.
The RIP data having the corrected magnification is com-
pared with the scan data at step S26. At step S27, the
alignment parameters for the shift amount and the rotational
amount (on a page basis) are acquired. At step S28, the
alignment parameters for the shift amount and the rotational
amount are used to correct the RIP data for each page and the
comparison process for stain detection is performed.
[0084] As seen from the comparison between the proof
printing in the upper part of FIG. 5 and the mass printing in
the lower part thereof, the magnification correction is per-
formed for each page at the beginning of the mass printing
by using the alignment parameter during the proof printing.
The mass printing therefore needs to acquire only the
alignment parameters for the shift amount and the rotational
amount at step S27.

[0085] Compared to the proof printing, the mass printing
can greatly reduce the amount of arithmetic processing in
the alignment parameter acquisition process and the subse-
quent alignment process. The real-time image inspection
process is available during the mass printing.

[0086] Each parameter is acquired on a page basis and the
acquired page based data is applied to data for the corre-
sponding page during mass printing. The alignment correc-
tion can be performed appropriately even when a condition
such as the paper type differs from page to page.

[0087] The real-time image inspection process is avail-
able. The image inspection apparatus can therefore transport
flawed pages and unflawed pages separately to different
catch trays in real time.

[0088] FIG. 6 illustrates the variable region used when the
model data is generated at step S14 of the flowchart in FIG.
3.

[0089] When forming an image on paper P, the image
forming apparatus 10 may require variable region V to print
contents such as names and addresses differing from copy to
copy. The same image is printed on all copies in non-
variable region NV other than variable region V.

[0090] Information about variable region V needs to be
removed from the model data when variable region V is
provided. Removing variable region V from the model data
enables an appropriate process using the model data during
mass printing.

[0091] As above, the present embodiment can reduce the
amount of arithmetic processing for the alignment, shorten
the time for the alignment process, and enable the real-time
inspection even when a condition such as the paper type
differs from page to page. The real-time inspection enables
a process that delivers flawed pages and unflawed pages to
different catch trays in real time.

2. Second Embodiment

[0092] The second embodiment of the present invention
will be described.

[0093] The second embodiment also applies the same
configurations illustrated in FIGS. 1 and 2 described in the
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first embodiment to the image inspection apparatus 1 or the
image forming apparatus 10.

[0094] As will be described later, the second embodiment
differs from the first embodiment in process flows during
proof printing and mass printing. The second embodiment
performs different stain detection processes on variable
region V and non-variable region NV illustrated in FIG. 6
during mass printing.

[0095] For example, the CPU configuring the controller 4
performs image inspection processes illustrated in flow-
charts in FIGS. 7 and 8 below.

[0096] 2-1.Image Inspection Process (During Proof Print-
ing)
[0097] FIG. 7 is a flowchart illustrating a flow of the image

inspection process during proof printing.

[0098] With reference to FIG. 7, the image inspection
apparatus 1 first acquires RIP data (targeted image data)
from the image forming apparatus 10 via the acquirer 4a of
the controller 4 (step S31). The alignment calculator 454
converts the resolution of the acquired RIP data (step S32).
The resolution is converted in order to adjust the resolution
(1200 dpi) of the RIP data to the resolution (400 dpi) of read
image data. The alignment calculator 45 further converts the
RIP data having the converted resolution from CMYK data
to RGB data (step S33).

[0099] The detector 2 as an image reader acquires scan
data as read image data (step S35). The scan data acquired
by the detector 2 is equal to RGB data having a resolution
of 400 dpi. The alignment calculator 46 acquires the scan
data and stores it as model data in the storage 5 (step S36).

[0100] The alignment calculator 45 compares the RIP data
converted at step S33 with the model data acquired at step
S36 and calculates a positional misalignment amount (step
S34). The alignment calculator 45 acquires the alignment
parameters (shift amount, rotational amount, and magnifi-
cation) from the positional misalignment amount calculated
by this comparison (step S37). During proof printing, the
process at step S37 to acquire the alignment parameters is
performed on all pages. The magnification parameter for
each page is stored in the storage 5.

[0101] The alignment corrector 4¢ performs the alignment
process on the RIP data by using the alignment parameters
acquired at step S37 (step S38). This alignment process
allows the RIP data to be aligned with the scan data.

[0102] The image inspector 4d performs the image inspec-
tion process by comparing the RIP data subject to the
alignment process performed at step S38 with the model
data (scan data) acquired at step S36 (step S39). The result
of the comparison at step S39 may indicate a difference
larger than or equal to a predetermined threshold value
between the RIP data and the scan data. The image inspector
4d then performs the stain detection process that assumes a
stain in the image read by the detector 2 at the differing
position (step S40).

[0103] Similarly to the example in FIG. 3 (first embodi-
ment), the image inspection process during proof printing as
illustrated by the flowchart in FIG. 7 also requires a rela-
tively large amount of arithmetic processing and is time-
consuming while generating model data for alignment and
calculating the positional misalignment amount for the
model data and scanning. During proof printing, the image
inspection process may not be performed in real time.
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Unprocessed scan data or RIP data needs to be temporarily
saved in a high-capacity data storage provided for the image
inspection apparatus 1.

[0104] 2-2. Image Inspection Process (During Mass Print-
ing)
[0105] With reference to the flowchart in FIG. 8, the

description below explains a flow of the image inspection
process during mass printing (the second and succeeding
copies).

[0106] The image inspection apparatus 1 first acquires RIP
data (targeted image data) from the image forming apparatus
10 via the acquirer 4a of the controller 4 (step S41). The
alignment calculator 46 converts the resolution of the
acquired RIP data from 1200 dpi to 400 dpi (step S42). The
alignment calculator 46 reads magnification data of the
alignment parameter used for the alignment during the proof
printing from the storage 5 on a page basis and corrects the
magnification of the RIP data by using the magnification
data of the alignment parameter for each page.

[0107] The alignment calculator 45 converts the RIP data
having the resolution converted and the magnification
adjusted from CMYK data to RGB data (step S43).

[0108] The detector 2 as an image reader acquires scan
data as read image data (step S51). The scan data acquired
by the detector 2 is equal to RGB data having a resolution
of 400 dpi.

[0109] The alignment calculator 45 compares the scan
data acquired at step S51 with the model data stored in the
storage 5 and calculates the positional misalignment amount
(step S52). The alignment calculator 45 acquires the align-
ment parameters (parameters for the shift amount and the
rotational amount) from the result of calculating the posi-
tional misalignment amount at step S52 (step S53).

[0110] The alignment calculator 46 compares the align-
ment parameter during proof printing with the alignment
parameter acquired at step S53 and calculates the positional
misalignment amount based on a difference between both
(step S54). The positional misalignment amount calculated
at step S54 is used to update the alignment parameter during
the proof printing. The alignment calculator 45 acquires the
updated alignment parameters (parameters for the shift
amount and the rotational amount) (step S55).

[0111] The alignment corrector 4¢ performs the alignment
process on the RIP data (RGB data) acquired at step S43 by
using the alignment parameters updated at step S55 (step
S44). The image inspector 44 performs the image inspection
process by comparing the RIP data subject to the alignment
process performed at step S44 with the scan data acquired
from the detector 2 (step S45). The image inspection process
at step S45 is performed on an image in variable region V.
The result of the comparison at step S45 may indicate a
position corresponding to a difference larger than or equal to
a predetermined threshold value. The image inspector 4d
then performs the stain detection process that assumes a
stain in variable region V corresponding to the image read
by the detector 2 (step S46).

[0112] The alignment corrector 4¢ aligns scan data (model
data) during the proof printing by using the alignment
parameters acquired at step S53 (step S56). The image
inspector 4d performs the image inspection process by
comparing the scan data (model data) aligned at step S56
with the scan data acquired at step S51 (step S57). The
image inspection process at step S57 is performed on an
image in non-variable region NV. The result of the com-
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parison at step S57 may indicate a difference larger than or
equal to a predetermined threshold value between the scan
data (model data) aligned at step S56 and the scan data
acquired at step S51. The image inspector 44 then performs
the stain detection process that assumes a stain in non-
variable region NV corresponding to the image read by the
detector 2 (step S58).

[0113] 2-3. Comparing Two Image Inspection Processes
[0114] FIG. 9 illustrates an overview of the image inspec-
tion process during proof printing described with reference
to the flowchart in FIG. 7 and the image inspection process
during mass printing described with reference to the flow-
chart in FIG. 8. Step numbers such as S31 in FIG. 9
correspond to those in FIGS. 7 and 8.

[0115] As illustrated in the upper part of FIG. 9, the model
data is generated from the scan data at step S36 during proof
printing. The model data and the RIP data are used to acquire
the alignment parameters (shift amount, rotational amount,
and magnification) at step S38. The alignment parameters
are used to perform the alignment correction on the RIP data
at step S38. The comparison process to detect a stain is
performed at step S39. The model data acquired at step S36
and the alignment parameters acquired at step S37 are
comparable to data on a page basis.

[0116] As illustrated in the lower part of FIG. 9, the
magnification of the RIP data is corrected on a page basis
during mass printing by using the alignment parameter for
magnification acquired at step S42 during proof printing.
The comparison between the scan data and the model data
(page-based) at step S52 acquires the alignment parameters
(shift amount and rotational amount) at step S53. At step
S57, the model data corrected by using the alignment
parameters acquired at step S53 is compared with the scan
data acquired at step S51. A stain is detected in non-variable
region NV at step S58.

[0117] At step S55, the alignment parameters acquired at
step S53 are used to update the alignment parameters during
proof printing. At step S44, the updated alignment param-
eters are used to align the RIP data whose magnification is
corrected. At step S45, the RIP data aligned at step S44 is
compared with the scan data acquired at step S51. At step
S46, a stain in variable region V is detected.

[0118] As seen from the comparison between the proof
printing in the upper part of FIG. 9 and the mass printing in
the lower part thereof, the mass printing uses the model data
and the alignment parameters during the proof printing and
can therefore greatly reduce the amount of arithmetic pro-
cessing in the alignment process when compared to the
proof printing. The real-time image inspection process is
available during the mass printing.

[0119] The processing conditions are changed depending
on variable region V and non-variable region NV, making it
possible to appropriately detect a stain in regions V and NV.

3. Modifications

[0120] The above-mentioned embodiments configure the
image inspection apparatus 1 as being contained in the
image forming apparatus 10. However, the image inspection
apparatus 1 may be configured separately from the image
forming apparatus. FIG. 2 provides one example of the
configuration of the image forming apparatus used in com-
bination with the image inspection apparatus 1. The con-
figuration is applicable to image forming apparatuses
according to the other various systems.
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[0121] As illustrated at step S18 in FIG. 3, the alignment
process according to the above-mentioned embodiments
corrects the position of the RIP data based on the parameters
s0 as to be adjusted to the scan data. However, positions of
the scan data may be corrected based on the parameters.
Alternatively, the position correction of the RIP data may be
combined with that of the scan data.

[0122] Although embodiments of the present invention
have been described and illustrated in detail, the disclosed
embodiments are made for purposes of illustration and
example only and not limitation. The scope of the present
invention should be interpreted by terms of the appended
claims.

REFERENCE SIGNS LIST

[0123] 1 ... image inspection apparatus, 2 . . . detector, 3
. . . transporter, 4 . . . controller, 4a . . . acquirer, 45 . . .
alignment calculator, 4¢ . . . alignment corrector, 4d . . .
image inspector, 5 . . . storage, 10 . . . image forming
apparatus, P . . . paper, V . . . variable region, NV . . .
non-variable region

What is claimed is:

1. An image inspection apparatus that reads an image
formed on paper by an image forming apparatus, acquires a
read image, and inspects the read image, the image inspec-
tion apparatus comprising:

an acquirer that acquires a targeted image for the image
forming apparatus to form an image;

an alignment calculator that calculates a correction
parameter to align the targeted image with the read
image;

an alignment corrector that corrects at least one of the
targeted image and the read image by using the cor-
rection parameter; and

an image inspector that determines a flaw in the read
image based on a difference between the targeted image
and the read image corrected by the alignment correc-
tor,

wherein the alignment corrector saves the correction
parameter on a page basis and uses the correction
parameter corresponding to a page including an image
when aligned.

2. The image inspection apparatus according to claim 1,

wherein the alignment corrector performs:

a variable magnification process that variably magnifies at
least one of the targeted image and the read image in
order to correct a size error between the targeted image
and the read image;

a shift process that shifts at least one of the targeted image
and the read image; and

a rotation process that rotates at least one of the targeted
image and the read image.

3. The image inspection apparatus according to claim 2,

wherein the correction parameter conforms to a magnifi-
cation and the variable magnification process varies a
magnification by using a magnification corresponding
to a page.
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4. The image inspection apparatus according to claim 1,

wherein the correction parameter is acquired during proof
printing.

5. The image inspection apparatus according to claim 1,

wherein, when determining a flaw in the read image, the
image inspector selectively uses an image to be com-
pared depending on whether a variable region is tar-
geted for comparison, and selectively uses the saved
correction parameter.

6. A computer-readable recording medium storing a pro-
gram that reads an image formed on paper by an image
forming apparatus, acquires a read image, and inspects the
read image, the computer-readable recording medium caus-
ing a computer to perform:

an acquisition process that acquires targeted image to
form an image;

an alignment calculation process that calculates a correc-
tion parameter to align the targeted image with the read
image;

an alignment correction process that corrects at least one
of the targeted image and the read image by using the
correction parameter; and

an image inspection process that determines a flaw in the
read image based on a difference between the targeted
image and the read image corrected by the alignment
correction process,

wherein the alignment correction process saves the cor-
rection parameter on a page basis and uses the correc-
tion parameter corresponding to a page including an
image when aligned.

7. The computer-readable recording medium storing a

program according to claim 6,

wherein the alignment correction process performs:

a variable magnification process that variably magnifies at
least one of the targeted image and the read image in
order to correct a size error between the targeted image
and the read image;

a shift process that shifts at least one of the targeted image
and the read image; and

a rotation process that rotates at least one of the targeted
image and the read image.

8. The computer-readable recording medium storing a

program according to claim 7,

wherein the correction parameter conforms to a magnifi-
cation and the variable magnification process varies a
magnification by using a magnification corresponding
to a page.

9. The computer-readable recording medium storing a

program according to claim 6,

wherein the correction parameter is acquired during proof
printing.

10. The computer-readable recording medium storing a

program according to claim 6,

wherein, when determining a flaw in the read image, the
image inspection process selectively uses an image to
be compared depending on whether a variable region is
targeted for comparison, and selectively uses the saved
correction parameter.
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