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IMAGE FORMING DEVICE, INFORMATION PROCESSING DEVICE, COMPUTER-READABLE

MEDIUM, AND IMAGE FORMING METHOD

An image forming device includes a receiving

unit (2081) and a determining unit (2082). The receiving
unit (2081) is configured to receive an image to be print-
ed. The determining unit (2082) is configured to deter-
mine whether the image received by the receiving unit
complies with a condition predetermined to be satisfied
for printing.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to animage form-
ing device, an information processing device, a compu-
ter-readable medium, and an image forming method.

2. Description of the Related Art

[0002] Conventionally, an inspection device is known
in which an inspection object is illuminated and is then
inspected using animaging camera. For example, in Jap-
anese Translation of PCT International Application Pub-
lication No. JP-T-2002-501265, a technique is disclosed
in which images taken with an imaging camera are used,
and the targets captured in the images are identified.
[0003] Inrecentyears, a service is known that enables
a user to upload an image via the Internet and print the
uploaded image on a specific print target. Then, an in-
spection device treats the specific print target, on which
the uploaded image is printed, as the inspection object
and inspects it.

[0004] Accordingto the conventional service, although
the user becomes able to upload a favorite image (de-
sign), if that image is violating predetermined print guide-
lines that represent the required conditions for image
printing, then printing failure becomes likely to occur.
[0005] The print guidelines represent the conditions
that should be satisfied or that cannot be violated by the
source data for printing, and are defined separately for
each printtarget or each service. For example, if the print
object is circular in shape and if a circular design having
a similar size to the print object is present in the image
for printing, then even a slight misalignment in the print
position leads to printing failure. In that case, itis possible
to think of setting a print guideline indicating that a circular
design having a similar size to the print object cannot be
included. Moreover, considering the performance of a
printing device, itis possible to think of setting print guide-
lines regarding fine patterns that are difficult to express
or designs having specific spatial frequencies.

[0006] Moreover, when printing is to be performed on
some part of the print object, sometimes it is necessary
to have a lager image (design) than the print range so
as to ensure that there is no printing failure due to mis-
alignment in the print position. In that case, it is possible
to think of setting a print guideline indicating that the im-
age (design) needs to be larger than the print area.
[0007] An inspection device compares the uploaded
image with the image printed on the print target. If the
uploaded image is different than the printed image or if
an edge of the image is off the print range due to mis-
alignment in the print position, then the inspection device
treats that inspection object as a defective article.
[0008] The present invention is made in view of the
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issues explained above, anditis an object of the invention
to reduce the occurrence of printing failure by reducing
the instances of printing images that violate the print
guidelines representing the required conditions forimage
printing.

SUMMARY OF THE INVENTION

[0009] According to an aspect of the presentinvention,
an image forming device includes a receiving unit and a
determining unit. The receiving unit is configured to re-
ceive an image to be printed. The determining unit is
configured to determine whether the image received by
the receiving unit complies with a condition predeter-
mined to be satisfied for printing.

[0010] An aspectofthe presentinvention produces the
advantageous effect that it is possible to reduce the oc-
currence of printing failure by reducing the instances of
printing images that violate the print guidelines repre-
senting the required conditions for image printing.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1 is a diagram illustrating an overall configura-
tion of an inspection system according to an embod-
iment;

FIG. 2 is a diagram illustrating an example of an in-
spection object;

FIG. 3 is a diagram illustrating a configuration of an
inspection device;

FIG. 4 is a diagram illustrating a layout configuration
of illumination devices;

FIG. 5 is a diagram illustrating the top view of a slide
stage;

FIG. 6 is a block diagram illustrating the electrical
connections established in the inspection system;
FIG. 7 is a hardware configuration diagram of an
information processing device;

FIG.8isafunctional block diagramiillustrating a func-
tional configuration of the information processing de-
vice;

FIG.9is a flowchart for explaining an exemplary flow
of a luminance setting operation;

FIG. 10 is a flowchart for explaining the flow of an
image synthesis operation;

FIG. 11 is adiagramillustrating an example of image
synthesis;

FIG. 12 is a flowchart for explaining the flow of an
image type identification operation;

FIG. 13 is a diagram illustrating exemplary types of
pictorial patterns;

FIG. 14 is a diagram illustrating the pictorial patterns
based on the outer periphery/inner periphery;
FIGS. 15A to 15C are diagrams illustrating the level
of difficulty of comparing the widths;

FIG. 16 is a diagram illustrating an example of de-
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termination threshold valuesin the case of inspecting
the off-center as the print quality of the targetimage
for inspection;

FIG. 17 is a flowchart for explaining the flow of an
inspection operation;

FIG. 18 is a diagram illustrating examples of a coef-
ficient CType corresponding to the image types;
FIG. 19 is a diagram illustrating an example of the
inspection result indicating the detected off-center;
FIGS. 20A to 20C are diagrams illustrating a com-
pliance example and a noncompliance example in
the case in which a print guideline indicates that the
design should be larger than the outer periphery of
the print area;

FIG. 21 is a functional block diagram illustrating a
functional configuration involved in the compliance
determination performed by an inspecting unit re-
garding the print guidelines;

FIG. 22 is a diagram illustrating an example of a first
compliance determination method;

FIGS. 23 to 24B are diagrams illustrating examples
of a second compliance determination method;
FIG. 25 is a diagram illustrating an example of a first
image correction method;

FIG. 26 is a diagram illustrating an example of a sec-
ond image correction method;

FIGS. 27 to 29 are diagrams illustrating exemplary
notifications by a notifying unit;

FIG. 30 is a flowchart for explaining an exemplary
flow of the operations performed by the inspecting
unit included in an image forming device according
to a first modification example;

FIG. 31 is a flowchart for explaining an exemplary
flow of operations performed by the inspecting unit
included in an image processing device according
to a second modification example;

FIG. 32 is a flowchart for explaining an exemplary
flow of operations performed by the inspecting unit
included in an image forming device according to a
third modification example;

FIG. 33 is a flowchart for explaining an exemplary
flow of operations performed by the inspecting unit
included in an image forming device according to a
fourth modification example; and

FIG. 34 is a flowchart for explaining an exemplary
flow of operations performed when the information
processing device is installed in an image forming
device according to a fifth modification example.

[0012] The accompanying drawings are intended to
depict exemplary embodiments of the present invention
and should not be interpreted to limit the scope thereof.
Identical or similar reference numerals designate identi-
cal or similar components throughout the various draw-
ings.
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DESCRIPTION OF THE EMBODIMENTS

[0013] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the present invention.

[0014] As used herein, the singular forms "a", "an" and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise.

[0015] Indescribing preferred embodiments illustrated
in the drawings, specific terminology may be employed
for the sake of clarity. However, the disclosure of this
patent specification is not intended to be limited to the
specific terminology so selected, and it is to be under-
stood that each specific element includes all technical
equivalents that have the same function, operate in a
similar manner, and achieve a similar result.

[0016] An embodiment of the present invention will be
described in detail below with reference to the drawings.
[0017] Anexemplary embodiment of animage forming
device, an information processing device, a computer
program product, and an image forming method is de-
scribed below in detail with reference to the accompany-
ing drawings.

[0018] FIG. 1 is a diagram illustrating an overall con-
figuration of an inspection system 1 according to the em-
bodiment.

[0019] As illustrated in FIG. 1, the inspection system 1
includes an inspection device 100 and an information
processing device 200. The information processing de-
vice 200 is a personal computer (PC) or a server. The
information processing device 200 controls the inspec-
tion device 100. Moreover, the information processing
device 200 also functions as an image inspection device.
[0020] In the inspection device 100, an inspection ob-
ject 300 representing the print quality inspection target
is illuminated and is then inspected using an imaging
device 102.

[0021] FIG. 2 is a diagram illustrating an example of
the inspection object 300. As illustrated in FIG. 2, the
inspection object 300 according to the embodiment is a
three-dimensional disc having some thickness. The in-
spection object 300 has a flat surface 301, and an edge
region surface 302 that is curved with reference to the
flat surface 301. The flat surface 301 has embossing per-
formed thereon.

[0022] Onthe surface of the inspection object 300, var-
ious designs matching the user’s preference are printed
using a printing device such as an inkjet printer. The in-
spection device 100 inspects the print quality of the de-
sign images printed on the inspection object 300.
[0023] The inspection object 300 is not limited to have
a disc shape, and can alternatively be rectangular in
shape. As far as the inspection object 300 is concerned;
a tin badge, a smartphone cover, and an anti-drop grip
attached to a smartphone are possible candidates.
[0024] FIG. 3 is a diagram illustrating a configuration
of the inspection device 100. As illustrated in FIG. 3, the
inspection device 100 includes a main body frame 101
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made of an aluminum frame. The main body frame 101
is formed in the shape of a quadrangular prism.

[0025] The main bodyframe 101 includes the following
components in the given order from top to bottom in the
vertical direction: the imaging device 102; a first ring il-
lumination device 103 representing a firstillumination de-
vice; a second ring illumination device 104 representing
a second illumination device; and a backlightillumination
device 105 representing a third illumination device.
[0026] In addition, the main body frame 101 includes
a slide stage 106 in between the second ring illumination
device 104 and the backlight illumination device 105.
[0027] The imaging device 102 is a camera in which,
for example, a complementary metal oxide semiconduc-
tor (CMOS) is used; and which outputs signals according
to the projected light. Alternatively, the imaging device
102 can be a camera in which a charge coupled device
(CCD) is used.

[0028] FIG. 4 is a diagram illustrating a layout config-
uration of the illumination devices.

[0029] The first ring illumination device 103 includes a
ring-shaped main body 103a representing a first main
body. Because of the ring-shaped structure of the main
body 1033, the imaging device 102 becomes able to take
images of the inspection object 300. In the first ring illu-
mination device 103, on the undersurface of the ring-
shaped main body 103a, a number of LEDs 103b repre-
senting first-type light sources is installed. The LEDs
103b emit light from above (in the vertical direction) onto
the inspection object 300 that is positioned at the imaging
position for the imaging device 102.

[0030] As illustrated in FIG. 4, on the flat surface 301
of the inspection object 300, the light emitted from the
first ring illumination device 103 turns into specular re-
flection light and diffused reflection light with respect to
the imaging device 102. Moreover, on the edge region
surface 302 of the inspection object 300, the light emitted
from the first ring illumination device 103 turns into dif-
fused reflection light with respect to the imaging device
102.

[0031] Meanwhile, although the first ring illumination
device 103 includes the ring-shaped main body 103a,
that is not the only possible case. Alternatively, for ex-
ample, the first ring illumination device 103 can have a
plurality of fragmented illumination lamps arranged in a
ring, or can have a plurality of (for example, four) compact
illumination lamps arranged on the left, right, top, and
bottom of a circle in the planar view.

[0032] The second ring illumination device 104 in-
cludes aring-shaped main body 104arepresenting a sec-
ond main body. Because of the ring-shaped structure of
the main body 104a, the imaging device 102 becomes
able to take images of the inspection object 300. In the
second ring illumination device 104, on the inner wall of
the ring-shaped main body 104a, a number of LEDs 104b
representing light sources are installed. The inner wall
of the ring-shaped main body 104a has a tapered shape,
with the opening thereof becoming wider from top toward
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bottom. The LEDs 104b emit light onto the inspection
object 300, which is positioned at the imaging position
for the imaging device 102, from an oblique direction (for
example, at an angle of 30°) with respect to the vertical
direction.

[0033] As illustrated in FIG. 4, on the flat surface 301
of the inspection object 300, the light emitted from the
second ring illumination device 104 turns into specular
reflection light and diffused reflection light with respect
to the imaging device 102. Moreover, on the edge region
surface 302 of the inspection object 300, the light emitted
from the second ring illumination device 104 turns into
specular reflection light and diffused reflection light with
respect to the imaging device 102.

[0034] Meanwhile, although the second ring illumina-
tion device 104 includes the ring-shaped main body
1044, that is not the only possible case. Alternatively, for
example, the second ring illumination device 104 can
have a plurality of fragmented illumination lamps ar-
ranged in a ring, or can have a plurality of (for example,
four) compact illumination lamps arranged on the left,
right, top, and bottom of a circle in the planar view.
[0035] On the flat surface 301 of the inspection object
300, the light emitted from the backlight illumination de-
vice 105 turns into diffused reflection light with respect
to the imaging device 102. Moreover, on the edge region
surface 302 of the inspection object 300, the light emitted
from the backlightillumination device 105 turns into spec-
ular reflection light and diffused reflection light with re-
spect to the imaging device 102.

[0036] In the present embodiment, the first ring illumi-
nation device 103 is made to function as an illumination
device for enabling imaging of the edge region surface
302 of the inspection object 300. The second ring illumi-
nation device 104 is made to function as an illumination
device for enabling imaging of the flat surface 301 of the
inspection object 300 (i.e., imaging of the inside of the
edge region surface 302). The backlight illumination de-
vice 105 is made to function as an illumination device for
enabling recognition of the area covered by the inspec-
tion object 300.

[0037] Inthe present embodiment, a taken image that
is taken by the imaging device 102 when the illumination
is provided by the first ring illumination device 103 is syn-
thesized with a taken image that is taken by the imaging
device 102 when the illumination is provided by the sec-
ondringillumination device 104, and a whole-area image
of the inspection object 300 is obtained.

[0038] Given below is the explanation about the slide
stage 106. The slide stage 106 is a guiding member for
guiding the inspection object 300 to the imaging position
for the imaging device 102.

[0039] FIG. 5 is a diagram illustrating the top view of
the slide stage 106. As illustrated in FIG. 5, on the slide
stage 106, two inspection objects 300 can be held. The
slide stage 106 moves in the horizontal direction accord-
ing to a slide mechanism, so that the two inspection ob-
jects 300 alternately move to the imaging position for the
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imaging device 102.

[0040] As illustrated in FIG. 3, the slide stage 106 in-
cludes a ratchet mechanism 106a using which the in-
spection object 300 is fixed at the imaging position for
the imaging device 102.

[0041] As illustrated in FIG. 3, the slide stage 106 in-
cludes sensors 106b and 106¢, which are contactless
sensors. When the inspection object 300 on the right-
hand side is fixed at the imaging position for the imaging
device 102, the sensor 106b is turned ON. On the other
hand, when the inspection object on the left-hand side is
fixed at the imaging position for the imaging device 102,
the sensor 106¢ is turned ON.

[0042] The movements of the slide stage 106 are mit-
igated by absorbers 106d that are disposed on right and
left.

[0043] Inthe present embodiment, the slide stage 106
of the sliding type is used as the guiding member for
guiding the inspection object 300 to the imaging position
for the imaging device 102. However, that is not the only
possible case. Alternatively, for example, a revolver-type
guiding member can be used that revolves in order to
guide the inspection object 300 to the imaging position
for the imaging device 102.

[0044] Given below is the explanation about the elec-
trical connections established in the inspection system 1.
[0045] FIG. 6 is a block diagram illustrating the electri-
cal connections established in the inspection system 1.
Asillustratedin FIG. 6, the inspection device 100 includes
an I/O power box 107 and a light source power box 108.
The information processing device 200 is connected to
the inspection device 100 via the I/O power box 107.
[0046] Thefirstringilluminationdevice 103,the second
ring illumination device 104, and the backlight illumina-
tion device 105 are connected to the information process-
ing device 200 via the 1/0 power box 107 and the light
source power box 108. The first ring illumination device
103, the second ring illumination device 104, and the
backlight illumination device 105 are subjected to LED
illumination lighting control and LED illumination lighting
power control by the information processing device 200.
[0047] The imaging device 102 is directly connected
to the information processing device 200, and is control-
led by the information processing device 200.

[0048] The sensors 106b and 106¢ in the slide stage
106 are connected to the information processing device
200 via the I/0 power box 107. The signal detection re-
garding the sensors 106b and 106¢c of the slide stage
106 is performed by the information processing device
200.

[0049] Given below is the explanation of a hardware
configuration of the information processing device 200.
[0050] FIG. 7 is a hardware configuration diagram of
the information processing device 200.

[0051] Asillustratedin FIG. 7, the information process-
ing device 200 is built using a computer that includes a
central processing unit (CPU) 501, a read only memory
(ROM) 502, arandom access memory (RAM) 503, ahard
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disk (HD) 504, an HDD controller 505, a display 506, an
external device connection interface (I/F) 508, a network
I/F 509, a bus line 510, a keyboard 511, a pointing device
512, a digital versatile disk rewritable (DVD-RW) drive
514, and a media I/F 516 as illustrated in FIG. 7.
[0052] Of those constituent elements, the CPU 501
controls the operations of the entire information process-
ing device 200. The ROM 502 is used to store computer
programs, such as the IPL, used in the driving of the CPU
501. The RAM 503 is used as the work area of the CPU
501. The HD 504 is used to store a variety of data of
computer programs. The HDD controller 505 controls
reading of a variety of data from and writing of a variety
of data into the HD 504 under the control of the CPU 501.
The display 506 displays a variety of information such as
a cursor, menus, windows, characters, and images. The
external device connection I/F 508 is an interface for es-
tablishing connection with various external devices. Ex-
amples of an external device includes a universal serial
bus (USB) memory or a printer. The network I/F 509 is
an interface for performing data communication using a
communication network 100. The bus line 510 is an ad-
dress bus or a data bus meant for electrically connecting
the constituent elements, such as the CPU 501, illustrat-
ed in FIG. 7.

[0053] The keyboard 511 is a type of an input unit that
includes a plurality of keys for inputting characters, nu-
merical values, and various instructions. The pointing de-
vice 512 is atype of an input unitfor selecting or executing
various instructions, selecting the processing target, and
moving the cursor. The DVD-RW drive 514 controls the
reading of a variety of data from and writing of a variety
of data into a DVD-RW 513 representing an example of
a detachably-attachable recording medium. Meanwhile,
instead of using a DVD-RW, a DVD-R can also be used.
The media I/F 516 controls the reading of a variety of
data from and writing (storing) of a variety of data into a
recording media 515 such as a flash memory.

[0054] The computer programs executed in the infor-
mation processing device 200 according to the present
embodiment are recorded as installable files or execut-
able files in a computer-readable recording medium such
as a compact disk read only memory (CD-ROM), a flex-
ible disk (FD), a compact disk recordable (CD-R), or a
digital versatile disk (DVD).

[0055] Alternatively, the computer programs executed
in the information processing device 200 according to
the presentembodiment can be stored in a downloadable
manner in a computer connected to a network such as
the Internet. Still alternatively, the computer programs
executed in the information processing device 200 ac-
cording to the present embodiment can be distributed via
a network such as the Internet.

[0056] From among a variety of arithmetic processing
performed when the CPU 501 of the information process-
ing device 200 executes computer programs, the follow-
ing explanation is given about the characteristic opera-
tions according to the embodiment.
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[0057] FIG. 8 is a functional block diagram illustrating
a functional configuration of the information processing
device 200. As illustrated in FIG. 8, the CPU 501 of the
information processing device 200 executes computer
programs to implement a first image obtaining unit 201,
a second image obtaining unit 202, a third image obtain-
ing unit 203, an image synthesizing unit 204, a luminance
setting unit 205, an identifying unit 206, a threshold value
switching unit 207, and an inspecting unit 208.

[0058] The firstimage obtaining unit 201 obtains, from
a taken image that is taken by the imaging device 102
when the light is emitted by the first ring illumination de-
vice 103 (i.e., from a diffused-reflection illumination im-
age), an image of the edge region surface 302 of the
inspection object 300 as afirst targetimage for inspection
of the inspection object.

[0059] The second image obtaining unit 202 obtains,
from a taken image that is taken by the imaging device
102 when the light is emitted by the second ring illumi-
nation device 104 (i.e., from a specular-reflection illumi-
nation image), an image of the flat surface 301 excluding
the edge region surface 302 of the inspection object 300
as a second targetimage for inspection of the inspection
object.

[0060] The third image obtaining unit 203 obtains, from
a taken image that is taken by the imaging device 102
when the light is emitted by the backlight illumination de-
vice 105 (i.e., from a silhouette image), an image indi-
cating the area covered by the inspection object 300.
[0061] The image synthesizing unit 204 synthesizes
the following: the image of the edge region surface 302
of the inspection object 300, the image of the flat surface
301 of the inspection object 300, and the image of the
area covered by the inspection object 300; and treats
that synthetic image as the target image for inspection.
Alternatively, the image synthesizing unit 204 can syn-
thesize the image of the edge region surface 302 of the
inspection object 300 and the image of the flat surface
301 of the inspection object 300; and treat that synthetic
image as the target image for inspection.

[0062] The luminance setting unit 205 performs lumi-
nance setting of the first ring illumination device 103 and
the second ring illumination device 104.

[0063] The identifying unit 206 analyzes a master im-
age (a reference image) regarding the inspection object
300, and identifies the presence or absence of a prede-
termined pattern. The predetermined pattern is, for ex-
ample, a pattern similar to the shape of the inspection
object 300. Alternatively, the predetermined pattern is,
for example, a pattern similar to the point symmetry or
the line symmetry.

[0064] Accordingtotheidentificationresultby the iden-
tifying unit 206 regarding the identification of the master
image, the threshold value switching unit 207 changes
the threshold value to be applied when the inspecting
unit 208 compares the master image (the reference im-
age) regarding the inspection object 300 with the target
image for inspection. The threshold value represents an
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example of the broader concept such as the determina-
tion criterion or the determination condition.

[0065] The inspecting unit 208 performs inspection by
comparing the master image (the reference image) re-
garding the inspection object 300 with the target image
forinspection. More specifically, in the case of inspecting
the print quality of the target image for inspection, the
inspecting unit 208 uses a threshold value for determin-
ing the off-center of the target image for inspection. If that
predetermined threshold value is not satisfied, then the
inspecting unit 208 determines that the target image for
inspection is defective on account of off-center.

[0066] Given below is the explanation of the flow of the
characteristic operations from among the operations per-
formed by the information processing device 200 accord-
ing to the present embodiment.

[0067] Firstly, the explanation is given about a lumi-
nance setting operation performed by the CPU 501 of
the information processing device 200 regarding two il-
lumination devices, namely, the first ring illumination de-
vice 103 and the second ring illumination device 104.
FIG. 9 is a flowchart for explaining an exemplary flow of
the luminance setting operation.

[0068] In the luminance setting operation, the inspec-
tion object 300 in which the flat surface 301 and the edge
region surface 302 have the same color (for example,
white) is treated as the target.

[0069] As illustrated in FIG. 9, the luminance setting
unit 205 controls the first ring illumination device 103 and
the imaging device 102 (Step S1), and obtains the signal
level (level A) of ataken image of the edge region surface
302 that is taken when the inspection object 300 is cap-
tured under the illumination by the first ring illumination
device 103 (Step S2).

[0070] Subsequently, the luminance setting unit 205
controls the second ring illumination device 104 and the
imaging device 102 (Step S3), and obtains the signal
level (level B) of a taken image of the flat surface 301
that is taken when the inspection object 300 is captured
under the illumination by the second ring illumination de-
vice 104 (Step S4).

[0071] Then, the luminance setting unit 205 sets the
luminance of the first ring illumination device 103 and the
second ring illumination device 104 in such a way that
the level A obtained at Step S2 becomes equal to the
level B obtained at Step S4 (Step S5). For example, the
luminance setting unit 205 calculates a correction coef-
ficient (level A/level B) of the taken-image signals in such
away that the level A obtained at Step S2 becomes equal
to the level B obtained at Step S4. Atthe time of the actual
inspection, the correction coefficient is used in correcting
the taken image obtained under the illumination of the
second ring illumination device 104.

[0072] In the present embodiment, the explanation is
given about the luminance setting operation regrading
twoillumination devices, namely, the firstring illumination
device 103 and the second ring illumination device 104.
However, that is not the only possible case. That is, it is
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also possible to adjust the focus of the imaging device
102.

[0073] Givenbelow is the explanation of an image syn-
thesis operation performed by the CPU 501 of the infor-
mation processing device 200. FIG. 10 is a flowchart for
explaining the flow of the image synthesis operation. FIG.
11 is a diagram illustrating an example of image synthe-
sis.

[0074] As illustrated in FIG. 10, firstly, the third image
obtaining unit 203 controls the backlight illumination de-
vice 105 and the imaging device 102 (Step S11); and,
from the taken image (the silhouette image) of the in-
spection object 300 that is taken under the illumination
by the backlight illumination device 105, recognizes the
area covered by the inspection object 300 (Step S12).
[0075] More specifically, at Step S12, the third image
obtaining unit 203 measures the setting position (x, y) of
the inspection object 300; calculates the circular size of
the inspection object 300; finalizes the background image
region of the inspection object 300; and determines the
placement defect of the inspection object 300.

[0076] Subsequently, the firstimage obtaining unit201
controls the first ring illumination device 103 and the im-
aging device 102 (Step S13) and, from the taken images
of the inspection object 300 that are taken under the il-
lumination of the first ring illumination device 103 (i.e.,
from the diffused-reflection illumination images), obtains
the image ofthe edge region surface 302 ofthe inspection
object 300 (Step S14).

[0077] More specifically, at Step S13, the first image
obtaining unit 201 obtains four taken images (diffused-
reflection illumination images) of the inspection object
300. Then, at Step S14, the firstimage obtaining unit 201
performs image averaging based on the four taken im-
ages (diffused-reflection illumination images), and then
records the image of the edge region surface 302 of the
inspection object 300.

[0078] Then, the second image obtaining unit 202 con-
trols the second ring illumination device 104 and the im-
aging device 102 (Step S15) and, from the taken images
of the inspection object 300 that are taken under the il-
lumination of the second ring illumination device 104 (i.e.,
from the specular-reflection illumination images), obtains
the image of the flat surface 301 of the inspection object
300 (Step S16) .

[0079] More specifically, at Step S15, the second im-
age obtaining unit 202 obtains four taken images (spec-
ular-reflection illumination images) of the inspection ob-
ject 300. Then, at Step S16, the second image obtaining
unit 202 performs image averaging based on the four
taken images (specular-reflection illumination images)
and records the image of the flat surface 301 of the in-
spection object 300.

[0080] Meanwhile, the operations from Step S13 to
Step S16 are not limited to be performed in the order
explained above in the flowchart. Alternatively, for exam-
ple, the second image obtaining unit 202 can control the
second ring illumination device 104 and the imaging de-
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vice 102 (Step S15) and obtain the image of the flat sur-
face of the inspection object 300 (Step S16); and then
the first image obtaining unit 201 can control the first ring
illumination device 103 and the imaging device 102 (Step
S13) and obtain the image of the edge region surface
302 of the inspection object 300 (Step S14).

[0081] Lastly, the image synthesizing unit 204 synthe-
sizes the following: the area covered by the inspection
object 300 as recognized at Step S12, the image of the
edge region surface 302 of the inspection object 300 as
obtained at Step S14, and the image of the flat surface
301 of the inspection object 300 as obtained at Step S16
(Step S17).

[0082] In the image synthesis operation performed at
Step S17, the image synthesizing unit 204 performs the
following operations: performs pattern matching of the
axis centers of the x and y axes; obtains the rotation
angle; performs affine conversion of the x-axis center
and the y-axis center, and performs resampling. Moreo-
ver, in the image synthesis operation performed at Step
S17, the image synthesizing unit 204 also performs a
gradation correction operation for adding gradation cor-
rection to the synthetic image.

[0083] The synthetic image that is generated in the
manner explained above is treated as the target image
for inspection of the inspection object 300 and is com-
pared with the master image for the purpose of, for ex-
ample, print quality inspection.

[0084] Given below is the explanation of animage type
identification operation performed by the CPU 501 of the
information processing device 200. FIG. 12 is a flowchart
for explaining the flow of the image type identification
operation.

[0085] Asillustrated in FIG. 12, the identifying unit 206
obtains data (CMYK) subjected to rasterimage process-
ing (RIP) (Step S21), and performs color mode conver-
sion for converting the RIP data from to CMYK to RGB
(Step S22).

[0086] Then, the identifying unit 206 performs the av-
eraging operation as the preprocessing for printer emu-
lation (Step S23) .

[0087] Then, the identifying unit 206 performs the im-
age type identification operation for identifying the image
type of the image of the inspection object 300 (Step S24),
and generates a master image (Step S25). The reason
for which the image type identification operation at Step
S24 is required is explained below.

[0088] When the print quality of the target image for
inspection regarding the inspection object 300 is visually
determined by an examiner, the determination threshold
value regarding the off-center of the image differs ac-
cording to the outer periphery/inner periphery of the pic-
torial pattern. The off-center of an image indicates that
the image has shifted from the center. Particularly, re-
garding a pictorial pattern having circles of the same
shape as the disc-shaped inspection object 300, the ex-
aminer happens to strictly judge the off-center of the im-
age. For example, FIG. 13 is a diagram illustrating ex-
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emplary types of pictorial patterns. As illustrated in FIG.
13, in the disc-shaped inspection object 300, examples
ofthe types of pictorial patterns having circles of the same
shape include four types, namely, Type 1 to Type 3 as
explained below.

[0089] The type Type O represents the "normal" type
in which a picture is printed over the entire face.

[0090] The types from Type 1 to Type 3 differ in the
way that, according to the state of the outer periphery/in-
ner periphery of the pictorial pattern, a different determi-
nation threshold value is used for inspecting the print
quality of the target image for inspection. FIG. 14 is a
diagram illustrating the pictorial patterns based on the
outer periphery/inner periphery. As illustrated in FIG. 14,
as the criteria about the types from Type 1 to Type 3, the
number of colors in the outer periphery of the pictorial
pattern and the dominant color in the inner periphery can
be considered.

[0091] The type Type 1 is of the "circle" type in which
acircle is present close to the outer periphery and a solid
area is present. As illustrated in FIG. 14, in the type Type
1, the outer periphery has a single color and the inner
periphery has a different color than the outer periphery.
[0092] The type Type 2 is of the "circle and picture"
type in which a circle is present close to the outer periph-
ery but a solid area is absent. As illustrated in FIG. 14,
in the type Type 2, the outer periphery has a single color
and inner periphery too has the same color as the outer
periphery.

[0093] The type Type 3 is of the "circle in picture" type
in which a circle is present in a picture printed over the
entire face. As illustrated in FIG. 14, in the type Type 3,
the outer periphery has a plurality of colors and the inner
periphery has a different color than the outer periphery.
Meanwhile, the types Type 2 and Type 3 can be varied
by the ratio of the solid amount.

[0094] As the print quality of the target image for in-
spection, in the case of visually determining the off-cent-
er, the examiner compares the width of the outer periph-
ery color of the target image for inspection according to
the positions of the line/point symmetry, and determines
whether the widths of the outer shape of the line/point
symmetry positions are identical (the horizontal posi-
tions, the vertical positions, or the diagonal positions).
FIGS. 15A to 15C are diagrams illustrating the level of
difficulty of comparing the widths. As the comparison of
the widths is simpler, stricter inspection is required. As
illustrated in FIG. 15A, in the type Type 0, the comparison
of the widths is more difficult than in the type Type 2. As
illustrated in FIG. 15B, in the type Type 2, the comparison
of the widths is more difficult than in the type Type 1. As
illustrated in FIG. 15C, in the type Type 3, the comparison
of the widths is more difficult than in the type Type 1.
[0095] FIG. 16 is a diagram illustrating an example of
the determination threshold values in the case of inspect-
ing the off-center as the print quality of the target image
forinspection. As explained above, regarding the pictorial
pattern of the type Type 1, since the comparison of the
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widths of the outer periphery color of the target image for
inspection is easy to perform for the examiner, it becomes
necessary to perform stricter inspection than in the case
of inspecting the pictorial pattern of the type Type 2 or
Type 3. Regarding the pictorial pattern of the type Type
2, it becomes necessary to perform stricter inspection
than the pictorial pattern of the type Type 3.

[0096] In that regard, in the present embodiment, the
pictorial pattern of the inspection object 300 is identified,
and the off-center inspection is performed according to
the method suitable to the pattern type (normal/circle/cir-
cle and picture/circle in picture).

[0097] Given below is the explanation about the in-
spection operation based on image comparison as per-
formed by the CPU 501 of the information processing
device 200. FIG. 17 is a flowchart for explaining the flow
of the inspection operation based on image comparison.
[0098] Asiillustratedin FIG. 17, the inspecting unit 208
obtains the master image (RGB) and the target image
for inspection (RGB) (Step S31), and performs position
adjustment by rotating or translating the master image
and the target image for inspection (Step S32).

[0099] Then, the inspecting unit 208 compares the
master image with the target image for inspection, and
performs inspection for detecting off-center (Step S33).
Herein, according to the identification result by the iden-
tifying unit 206 regarding the image type of the master
image, the threshold value switching unit 207 changes
the threshold value to be applied at the time of comparing
the master image regarding the inspection object 300
and the target image for inspection.

[0100] More specifically, according to the equation giv-
en below, the threshold value switching unit 207 obtains
a threshold value (Th) for each image type from a thresh-
old value (Thygmar) for misalignment allowance as spec-
ified in advance by the user.

ThZCTypeXThNormal

[0101] The threshold value switching unit 207 calcu-
lates a coefficient Cty,, according to the image type of
the masterimage as identified by the identifying unit 206.
FIG. 18 is a diagram illustrating examples of the coeffi-
cient CType corresponding to the image types. As illus-
trated in FIG. 18, the threshold value switching unit 207
obtains the coefficient Cty,, according to the image type.
The coefficient Cry,,c is smaller for the image type requir-
ing stricter inspection. Thus, the threshold value (Th) is
smaller for the image type requiring stricter inspection.

[0102] Subsequently, the inspecting unit208 draws the
inspection result indicating the detected off-center (Step
S34) .

[0103] FIG. 19 is a diagram illustrating an example of

the inspection result indicating the detected off-center.
Asiillustrated in FIG. 19, the inspecting unit 208 displays,
in the display 506, an image in which the misalignment
is drawn in a round shape as the inspection result. As
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illustrated in FIG. 19, the inspecting unit 208 displays a
thick line 1 and a thick line 2 in an overlapping manner;
where the thick line 1 represents, as the information de-
tected from the master image, the outer shape (edge) of
the inspection object 300, and the thick line 2 represents,
as the information obtained from the result of comparison
between the master image and the target image for in-
spection, the outer periphery (edge) of the target image
for inspection that is shifted by the off-center. Moreover,
the inspecting unit 208 displays a dotted line 1 and a
dotted line 2 in an overlapping manner; where the dotted
line 1 represents the center of the inspection object 300,
and the dotted line 2 represents the center of the target
image for inspection that is shifted by the off-center.
[0104] In the present embodiment, the outer shape
(edge) of the inspection object 300 representing the in-
formation detected from the master image is displayed
in an overlapping manner with the outer periphery (edge)
of the target image for inspection, which is shifted by the
off-center, representing the information obtained from
the result of comparison between the master image and
the target image for inspection. However, that is not the
only possible case. Alternatively, the center of the outer
shape of the inspection object 300 representing the in-
formation detected from the master image can be dis-
played in an overlapping manner with the center of the
outer periphery of the target image for inspection, which
is shifted by the off-center, representing the information
obtained from the result of comparison between the mas-
ter image and the target image for inspection.

[0105] As aresultof displaying both pieces of informa-
tion in an overlapping manner, the result of off-center can
be illustrated in an easy-to-understand manner, thereby
making it possible to display the misalignment during
printing in an easy-to-understand manner.

[0106] Lastly, based on the inspection resultindicating
the detected off-center, the inspecting unit 208 displays,
in the display 506, whether or not the misalignment of
the target image for inspection is allowed (Step S35).
That marks the end of the operations.

[0107] In this way, according to the present embodi-
ment, as a result of analyzing the master image (refer-
ence image) to be printed, the presence or absence of a
predetermined pattern (a pattern (for example, a circular
pattern) similar to the shape of the inspection object 300
(for example, a circular medium)) is identified and, ac-
cording to the identification result, a change is made in
the threshold value to be used by the inspecting unit 208
for comparing the master image (reference image) and
the targetimage for inspection. As aresult, the sensitivity
of the misalignment inspection at the time of printing is
appropriately changed by taking into account the impact
of the print pattern of the inspection object 300. Hence,
even when there are a number of design variations of
the inspection object, the inspection can be performed
in an efficient manner while reducing the burden on the
examiner.

[0108] According to the present embodiment, the ex-
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planation is given about an example of printing a pattern
similar to the circular inspection object 300 (for example,
printing a pictorial pattern having a circular pattern). How-
ever, that is not the only possible case. Alternatively, it
is possible to print a pattern similar to a polygonal inspec-
tion object 300 (for example, a pictorial pattern having a
polygonal pattern). Moreover, the pictorial pattern need
not be similar to the shape of the inspection object 300.
For example, it is also possible to have a case in which
a pictorial pattern having a polygonal pattern is printed
on a circular inspection object 300. Furthermore, even in
the case in which the pictorial pattern is bilaterally sym-
metrical/vertically symmetrical, the same operations can
be performed.

[0109] In addition, the inspecting unit 208 analyzes
whether or not the submitted design (RIP) complies with
the print guidelines thatrepresent the required conditions
for image printing set in advance, and make notification
of the analysis result. The print guidelines represent the
conditions that should be satisfied or that cannot be vio-
lated by the source data for printing, and are defined sep-
arately foreach printtarget or each service. For example,
as the print guidelines, it is possible to think of the follow-
ing guidelines: the design should be larger than the outer
periphery of the print area, and the color and the design
cannot be changed around the outer periphery of the
print area.

[0110] FIGS. 20A to 20B are diagrams illustrating a
compliance example and a noncompliance example in
the case in which a print guideline indicates that the de-
sign should be larger than the outer periphery of the print
area. As illustrated in FIG. 20B, as a print guideline (the
range of print area), a slightly greater size than the print
area of the inspection object 300 is demanded. As illus-
trated in the example in FIG. 20A in which the print guide-
line is followed, it serves the purpose when the image
covers the specified range. However, as illustrated in the
example in FIG. 20C in which the print guideline is not
followed, if the size of the image (design) is small (in this
case, just about covering the print area of the inspection
object 300), then unprinted portions become visible at
the ends of the inspection object 300.

[0111] Thus, regarding the submitted design (RIP) that
is submitted by the user, the inspecting unit 208 deter-
mines whether or not the print guidelines are followed. If
the print guidelines are not followed, then the inspecting
unit 208 either notifies the user about the same or pro-
poses a corrected design that follows the printguidelines.
As aresult, itbecomes possible to reduce the occurrence
of printing failure by reducing the instances of printing
images that violate the print guidelines.

[0112] Meanwhile, when the submitted design (RIP) is
either same as or smaller than the range of the print area,
the off-center becomes easy to occur. Hence, it becomes
necessary to notify the user about creating a pictorial
pattern that is larger than the range of the print area.
[0113] FIG. 21 is a functional block diagram illustrating
a functional configuration involved in the compliance de-
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termination performed by the inspecting unit 208 regard-
ing the print guidelines. As illustrated in FIG. 21, as the
functional configuration involved in the compliance de-
termination regarding the print guidelines, the inspecting
unit 208 includes an image receiving unit 2081, a com-
pliance determining unit 2082, an image correcting unit
2083, and a notifying unit 2084.

[0114] The image receiving unit 2081 functions as a
receiving unit. The image receiving unit 2081 receives
an image representing the submitted design (RIP) that
is submitted by the user, and receives the selection result
of metainformation (explained later). Then, the image re-
ceiving unit 2081 outputs the received image to the com-
pliance determining unit 2082, the image correcting unit
2083, and the notifying unit 2084.

[0115] The compliance determining unit 2082 func-
tions as a determining unit. The compliance determining
unit 2082 receives input of the image that is output from
the image receiving unit 2081. Then, the compliance de-
termining unit 2082 determines whether the image re-
ceived by the image receiving unit 2081 complies with
the print guidelines. Subsequently, the compliance de-
termining unit 2082 outputs the determination result to
the image correcting unit 2083 and the notifying unit
2084.

[0116] For example, the compliance determining unit
2082 compares the size of the submitted design (image)
with the size specified in the print guidelines, and deter-
mines whether or not the submitted design (image) com-
plies with the print guidelines (a first compliance deter-
mination method). FIG. 22 is a diagram illustrating an
example of the first compliance determination method.
As illustrated in FIG. 22, according to the size of the sub-
mitted design (image), the compliance determining unit
2082 determines whether or not the image lies over the
range specified in the print guidelines. If it is detected
that the submitted design (image) is smaller than the
range specified in the print guidelines, then the compli-
ance determining unit 2082 determines that the submit-
ted design does not comply with the print guidelines.
[0117] For example, depending on whether or not the
color is constant at the edge of the print range of the
inspection object 300, the compliance determining unit
2082 determines whether or not the submitted design
(image) complies with the print guidelines (a second com-
pliance determination method). FIG. 23 is a diagram il-
lustrating an example of the second compliance deter-
mination method. Asiillustrated in FIG. 23, if it is detected
during the image processing that there is a change in
color atthe edge of the print range of the inspection object
300, then the compliance determining unit 2082 deter-
mines that the submitted design (image) does not comply
with the print guidelines.

[0118] FIGS. 24A and 24B are diagrams that illustrate
an example of the second compliance determination
method. Regarding a submitted design in which the color
appears to have changed at the edge of the print area
covered by the inspection object 300 as illustrated in FIG.
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24A as well as regarding a submitted design in which the
color appears to have changed slightly on the outside of
the print area covered by the inspection object 300 as
illustrated in FIG. 24B, the compliance determining unit
2082 determines that the submitted design does not com-
ply with the print guidelines. In such cases, the compli-
ance determining unit 2082 determines whether or not
the color is constant according to, for example, the lumi-
nance or the magnitude of color dispersion in the pixels
close to the print range of the inspection object 300.
[0119] Meanwhile, when the outer shape of the print
target (the inspection target) is similar to the design of
the printed image, as illustrated in the types from Type
1to Type 3in FIG. 13; the level of difficulty of the inspec-
tion goes up. Hence, when a design similar to the outer
shape of the inspection object 300 is present in the print
image, the compliance determining unit 2082 determines
that the printimage does not comply with the print guide-
lines. In that case, the compliance determining unit 2082
recognizes the outer shape according to a method of
binarization using the representative color or a method
of using a difference filter, and performs similarity deter-
mination by comparing the degrees of similarity.

[0120] Moreover, for example, the compliance deter-
mining unit 2082 performs determination using machine
learning (a convolutional neural network (CNN)) that is
trained to distinguish between an image complying with
the print guidelines and an image not complying with the
print guidelines (a third compliance determination meth-
od).

[0121] The image correcting unit 2083 functions as a
correcting unit. The image correcting unit 2083 receives
input of the image output from the image receiving unit
2081 andreceives input of the determination result output
from the compliance determining unit 2082. If the com-
pliance determining unit 2082 determines noncompli-
ance, then the image correcting unit 2083 corrects the
image received by the image receiving unit 2081. Then,
the image correcting unit 2083 outputs the correction re-
sult to the notifying unit 2084.

[0122] For example, the image correcting unit 2083
performs variable magnification of the size of the submit-
ted design (image), which is submitted by the user, so
that the design (image) complies with the print guidelines
(a first image correction method). FIG. 25 is a diagram
illustrating an example of the firstimage correction meth-
od. As illustrated in FIG. 25, if the submitted design (im-
age) is smaller than the range specified in the print guide-
lines, the image correcting unit 2083 magnifies the sub-
mitted design (image) to comply with the print guidelines.
[0123] Alternatively, for example, the image correcting
unit 2083 corrects the color of some part of the submitted
design (image), which is input from the user, so that the
design (image) complies with the print guidelines (a sec-
ond image correction method). FIG. 26 is a diagram il-
lustrating an example of the second image correction
method. As illustrated in FIG. 26, if the submitted design
(image) has a change in color at the edge of the print
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range of the inspection object 300, then the image cor-
recting unit 2083 performs color conversion at the edge
of the print range so that the design (image) complies
with the print guidelines.

[0124] Still alternatively, for example, the image cor-
recting unit 2083 performs correction using machine
learning (a convolutional neural network (CNN)) trained
to convert an image not complying with the print guide-
lines to comply with the print guidelines, or performs cor-
rection using a generative adversarial network (a third
image correction method).

[0125] Still alternatively, for example, the image cor-
recting unit 2083 translates, partially or entirely, the sub-
mitted design (image), which is submitted by the user, to
comply with the print guidelines (a fourth image correc-
tion method).

[0126] For example, depending on whether or not the
design (image) is in the middle of the image, sometimes
there is a change in the criteria for detecting printing mis-
match. In that case, it becomes difficult to maintain a
uniform inspection quality, or the image inspection oper-
ation becomes complex. Inthatregard, forexample, plac-
ing the design (image) at the center of the image can be
considered as a condition in the print guidelines. In that
case, the image correcting unit 2083 performs correction
by translating, partially or entirely, the image and placing
the design in the middle of the image, to comply with the
print guidelines.

[0127] The notifying unit 2084 functions as a notifying
unit. The notifying unit 2084 receives input of the follow-
ing: the image output from the image receiving unit 2081,
the determination result output from the compliance de-
termining unit 2082, and the correction result output from
the image correcting unit 2083. Then, the notifying unit
2084 notifies the user about the determination result by
the compliance determining unit 2082 or about the cor-
rection result by the image correcting unit 2083. Moreo-
ver, the notifying unit 2084 notifies the user about the
metainformation that enables the user to make selection.
[0128] Given below is an example of the notification
made by the notifying unit 2084.

[0129] FIG. 27 is a diagram illustrating an example of
notification by the notifying unit 2084. As illustrated in
FIG. 27, with respect to the outer periphery (edge) of the
pictorial pattern of the inspection object 300 representing
the information detected from the master image, the no-
tifying unit 2084 displays, in the display 506, the print
guidelines (the outer shape of the inspection object 300
(a dotted line 1), the position of zero misalignment (a
dotted line 2), and the outer periphery (edge) of the pic-
torial pattern of the inspection object 300 (a dotted line
3)) in an overlapping manner. Moreover, the notifying
unit 2084 also displays, in the display 506, a dotted line
4 representing the center of the outer shape of the in-
spection object 300 as the information detected from the
master image.

[0130] Moreover, when animage does notcomply with
the print guidelines, the notifying unit 2084 displays "not

10

15

20

25

30

35

40

45

50

55

1"

complying with guidelines" in the display 506.

[0131] Alternatively, when an image does not comply
with the print guidelines, the notifying unit 2084 can out-
put the fact that the submitted design (image), which is
submitted by the user, is "not complying with the guide-
lines" in a result file (a log file).

[0132] The print guidelines (the center of the print area)
indicate the center of the print area. Thus, when the cent-
er of the pictorial pattern of the inspection object 300 as
detected from the master image is not in alignment with
the print guidelines (the center of the print area), the ex-
aminer understands that the pictorial pattern of the in-
spection object 300 is misaligned and not appropriate.
Moreover, even if a design is originally not in alignment
with the center, when the center of the print area is indi-
cated, the examiner becomes able to correctly deter-
mine, without getting affected by the misalignment of the
design, that either the pictorial pattern of the inspection
object 300 is misaligned and not appropriate or the pic-
torial pattern of the inspection object 300 is not appropri-
ate.

[0133] According to the present embodiment, as a re-
sult of illustrating the print guidelines in an overlapping
manner on the master image (reference data), the prob-
lems in the master image (reference data) (for example,
the print area being small and not appropriate, or the
center of the print area being misaligned) can be illus-
trated in an easy-to-understand manner. Thus, the op-
erator can look at the display to confirm the design, and
determine whether or not reprinting is necessary.
[0134] Meanwhile, according to the present embodi-
ment, the inspecting unit 208 of the information process-
ing device 200 is equipped with the function of determin-
ing the compliance of the print guidelines. However, that
is not the only possible case. Alternatively, for example,
the function of determining the compliance of the print
guidelines can be implemented in a web application/or-
der software that is a computer program used in an in-
formation processing terminal such as a personal com-
puter or a handheld terminal of the user (designer). In
that case, the information processing terminal such as a
personal computer or a handheld terminal of the user
(designer) functions as the image inspection device.
[0135] When the function of determining the compli-
ance of the print guidelines is implemented in a web ap-
plication/order software used in an information process-
ing terminal of the user; as soon as the user uploads a
design (image), the compliance determining unit 2082
determines whether or not the uploaded design (image)
complies with the print guidelines. Ifitis determined that
the design does not comply with the print guidelines, then
the notifying unit 2084 notifies the user about that fact.
Moreover, the image correcting unit 2083 corrects the
uploaded design (image), and presents a correction pro-
posal via the notifying unit 2084.

[0136] FIG. 28 is a diagram illustrating an example of
the notification made by the notifying unit 2084. In the
exemplary notification illustrated in FIG. 28, the notifying
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unit 2084 displays the fact that the uploaded design (im-
age) does not comply with the print guidelines as well as
displays the uploaded design (image) and the corrected
image side by side. In addition, in the exemplary notifi-
cation illustrated in FIG. 28, the notifying unit 2084
presents the following information as metainformation:
the printing fees in the case of no image correction and
in the case of image correction; the print plan; and the
delivery time.

[0137] FIG. 29 is a diagram illustrating another exem-
plary notification by the notifying unit 2084. In the exem-
plary notification illustrated in FIG. 29, in addition to the
information displayed in the exemplary notification illus-
trated in FIG. 28, the notifying unit 2084 displays a radio
button B1 for receiving the selection of the image for print-
ing from among the uploaded design (image) and the
corrected image. The image receiving unit 2081 receives
the image for printing, which is selected using the radio
button B1, as the image representing the submitted de-
sign (RIP). Moreover, the image receiving unit 2081 re-
ceives the selection result about the metainformation (the
printing fees, the print plan, and the delivery time) regard-
ing the image for printing that is selected using the radio
button B1. In the present embodiment, although the radio
button B1isused, thatis notthe only possible case. More-
over, a slide bar or a stepper can be used for enabling
specification of the quantity.

[0138] That s, in order to deal with the case in which
printing needs to be performed even if the print guidelines
are violated, the images violating the print guidelines can
also be printed if specified by the user or the examiner.
The radio button B1 illustrated in FIG. 29 is meant for
receiving selection of the image for printing. Even if the
image submitted by the user is determined to violate the
print guidelines, when that image is selected using the
radio button B1, the image receiving unit 2081 can print
it in spite of the violation of the print guidelines.

[0139] Meanwhile, as a result of providing a slide bar,
the number of print copies of the received image and the
corrected image can be specified in the image receiving
unit 2081.

[0140] Moreover, the image receiving unit 2081 in-
cludes a cancel button B2 for receiving print cancellation.
Thus, when the cancel button B2 is pressed, the printing
can be cancelled.

[0141] In this way, according to the present embodi-
ment, after a design (image) is uploaded, it is determined
whether or not that design (image) complies with the print
guidelines, and the determination result is notified to the
user or the examiner. Moreover, a correction image ob-
tained by correcting the uploaded design (image) to com-
ply with the print guidelines is presented to the user while
prompting the user to make changes. Then, the inspec-
tion system either receives the design (image) that has
been changed by the user to comply with the print guide-
lines, or receives an instruction to print the corrected im-
age that was presented. Thus, the designs (images) not
complying with the print guidelines can be detected/cor-
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rected, and the occurrence of printing failure can be re-
duced by reducing the instances of printing images that
violate the printguidelines representing the required con-
ditions for image printing.

[0142] The information processing device 200 that
functions as the image inspection device can be installed
in an image forming device that includes an image form-
ing unit. Thatis, itis possible to think of an image forming
device that uses partially or entirely the functional con-
figuration of the inspecting unit 208 that is related to the
compliance determination of the print guidelines as illus-
trated in FIG. 21. Explained below with reference to FIGS.
30 to 33 are modification examples of the image forming
device that has the functions of the inspecting unit 208
related to the compliance determination of the print
guidelines.

First modification example

[0143] FIG. 30 is a flowchart for explaining an exem-
plary flow of the operations performed by the inspecting
unit 208 included in the image forming device according
to a first modification example. In FIG. 30 is illustrated
the flow of operations performed using the image receiv-
ing unit 2081 and the compliance determining unit 2082
of the inspecting unit 208.

[0144] Firstly, at Step S3001, the image receiving unit
2081 receives an image. In a web application/order soft-
ware, the uploading of an image designed by the user is
received. In an image forming device, an image for print-
ing is received.

[0145] Then, at Step S3002, the compliance determin-
ing unit 2082 performs the compliance determination op-
eration for determining whether the image received by
the image receiving unit 2081 complies with the print
guidelines.

[0146] Subsequently, at Step S3003, the compliance
determining unit 2082 diverges according to the deter-
mination result.

[0147] Ifitis determined that the image complies with
the print guidelines (Yes at Step S3003), then the system
control proceeds to Step S3004 at which the inspecting
unit 208 makes the image forming unit of the image form-
ing device print the image determined to comply with the
print guidelines. On the other hand, if it is determined that
the image does not comply with the print guidelines (No
at Step S3003), then the system control proceeds to Step
S3005 at which the inspecting unit 208 cancels the print-
ing to be performed by the image forming unit of the image
forming device.

Second modification example

[0148] FIG. 31 is a flowchart for explaining an exem-
plary flow of operations performed by the inspecting unit
208 included in the image processing device according
to a second modification example. In FIG. 31 isillustrated
the flow of operations performed using the receiving unit
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2081, the compliance determining unit 2082, and the cor-
recting unit 2083 included in the inspecting unit 208.
[0149] Firstly, at Step S3101, the image receiving unit
2081 receives an image. In a web application/order soft-
ware, the uploading of an image designed by the user is
received. In an image forming device, an image for print-
ing is received.

[0150] Then, at Step S3102, the compliance determin-
ing unit 2082 performs the compliance determination op-
eration for determining whether the image received by
the image receiving unit 2081 complies with the print
guidelines.

[0151] Subsequently, at Step S3103, the compliance
determining unit 2082 diverges according to the deter-
mination result.

[0152] Ifitis determined that the image complies with
the print guidelines (Yes at Step S3103), then the system
control proceeds to Step S3105 at which the inspecting
unit 208 makes the image forming unit of the image form-
ing device print the image determined to comply with the
print guidelines.

[0153] On the other hand, if it is determined that the
image does not comply with the print guidelines (No at
Step S3103), then the system control proceeds to Step
S3104 at which the correcting unit 2083 performs the
correction operation for correcting the image received at
the image receiving unit 2081. Then, the system control
proceeds to Step S3105 at which the inspecting unit 208
makes the image forming unit of the image forming device
print the image corrected by the correcting unit 2083.

Third modification example

[0154] FIG. 32 is a flowchart for explaining an exem-
plary flow of operations performed by the inspecting unit
208 included in the image forming device according to a
third modification example. In FIG. 32 is illustrated the
flow of operations performed using the receiving unit
2081, the compliance determining unit 2082, and the no-
tifying unit 2084 included in the inspecting unit 208.
[0155] Firstly, at Step S3201, the image receiving unit
2081 receives an image. In a web application/order soft-
ware, the uploading of an image designed by the user is
received. In an image forming device, an image for print-
ing is received.

[0156] Then, at Step S3202, the compliance determin-
ing unit 2082 performs the compliance determination op-
eration for determining whether the image received by
the image receiving unit 2081 complies with the print
guidelines.

[0157] Subsequently, at Step S3203, the notifying unit
2084 notifies the user about the determination result by
the compliance determining unit 2082. Meanwhile, if the
compliance determining unit 2082 determines that the
image received by the image receiving unit 2081 does
not comply with the printguideline, then operation at Step
S3204 can be omitted.

[0158] If it is determined that the image complies with
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the print guidelines, then the system control proceeds to
Step S3204 at which the inspecting unit 208 makes the
image forming unit of the image forming device print the
image determined to comply with the print guidelines.

Fourth modification example

[0159] FIG. 33 is a flowchart for explaining an exem-
plary flow of operations performed by the inspecting unit
208 included in the image forming device according to a
fourth modification example. In FIG. 33 is illustrated the
flow of operations performed using the receiving unit
2081, the compliance determining unit 2082, the correct-
ing unit 2083, and the notifying unit 2084 included in the
inspecting unit 208.

[0160] Firstly, at Step S3301, the image receiving unit
2081 receives an image. In a web application/order soft-
ware, the uploading of an image designed by the user is
received. In an image forming device, an image for print-
ing is received.

[0161] Then, at Step S3302, the compliance determin-
ing unit 2082 performs the compliance determination op-
eration for determining whether the image received by
the image receiving unit 2081 complies with the print
guidelines.

[0162] Subsequently, at Step S3303, the compliance
determining unit 2082 diverges according to the deter-
mination result.

[0163] Ifitis determined that the image complies with
the print guidelines (Yes at Step S3303), then the system
control proceeds to Step S3304 at which the inspecting
unit 208 makes the image forming unit of the image form-
ing device print the image determined to comply with the
print guidelines.

[0164] On the other hand, if it is determined that the
image does not comply with the print guidelines (No at
Step S3303), then the system control proceeds to Step
S3305 at which the correcting unit 2083 performs the
correction operation for correcting the image received at
the image receiving unit 2081.

[0165] Then, at Step S3306, the notifying unit 2084
presents the determination result by the compliance de-
termining unit 2082 or presents the corrected image ob-
tained by the correcting unit 2083.

[0166] Subsequently, the system control proceeds to
Step S3304 at which the inspecting unit 208 makes the
image forming unit of the image forming device print the
image corrected by the correcting unit 2083.

Fifth modification example

[0167] FIG. 34 is a flowchart for explaining an exem-
plary flow of operations performed in the information
processing device 200 and the image forming device ac-
cording to a fifth modification example. In FIG. 34 is il-
lustrated the flow of operations performed when the in-
formation processing device 200 functioning as the im-
age inspection device is installed in an image forming
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device.

[0168] Firstly, at Step S3401, the image receiving unit
2081 receives an image. In a web application/order soft-
ware, the uploading of an image designed by the user is
received. In an image forming device, an image for print-
ing is received.

[0169] Then, at Step S3402, the compliance determin-
ing unit 2082 performs the compliance determination op-
eration for determining whether the image received by
the image receiving unit 2081 complies with the print
guidelines.

[0170] Subsequently, at Step S3403, the compliance
determining unit 2082 diverges according to the deter-
mination result.

[0171] [fitis determined that the image complies with
the printguidelines (Yes at Step S3403), then the inspect-
ing unit 208 receives print setting/a print instruction at
Step S3404. Herein, the number of print copies can be
specified to the image receiving unit 2081.

[0172] Then, at Step S3405, the inspecting unit 208
inspects the printed target. At Step S3406, the inspecting
unit 208 presents the inspection result.

[0173] Meanwhile, the operations performed at Steps
S3405 and S3406 are performed as the operations of
the inspecting unit 208. Hence, if the inspecting unit 208
functions only as an image forming device, those oper-
ations need not be performed.

[0174] Meanwhile, if it is determined that the image
does not comply with the print guidelines (No at Step
S3403), then the correcting unit 2083 performs the cor-
rection operation at Step S3407 for correcting the image
received by the image receiving unit 2081.

[0175] Then, at Step S3408, the notifying unit 2084
presents the metainformation for enabling the user to ei-
ther select the determination result by the compliance
determining unit 2082 or select the corrected image ob-
tained by the correcting unit 2083.

[0176] Subsequently, atStep S3409, theimage receiv-
ing unit 2081 receives whether or not the printing is to be
continued for printing the corrected image. Then, at Step
S3410, the image receiving unit 2081 diverges based on
the received result.

[0177] When the printing is to be continued with the
corrected image (Yes at Step S3410), then the system
control returns to Step S3404. In that case, it is possible
to specify the number of print copies of the received im-
age and the number of print copies of the corrected im-
age.

[0178] On the other hand, when the printing is not to
be continued with the corrected image (No at Step
S3410), the system control proceeds to Step S3411 and
it is determined whether manual editing is to be per-
formed. If it is determined that manual editing is to be
performed (Yes at Step S3411), then the system control
proceeds to Step S3412 at which the image receiving
unit 2081 receives manual editing. Then, the system con-
trol returns to Step S3402.

[0179] Ontheotherhand,ifitis determined that manual
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editing is not to be performed (No at Step S3411), then
the system control proceeds to Step S3413 at which it is
determined whether or not a different image is to be up-
loaded. If it is determined that a different image is to be
uploaded (Yes at Step S3413), then the system control
returns to Step S3401.

[0180] On the other hand, if it is determined that a dif-
ferent image is not to be uploaded (No at Step S3413),
then the system control proceeds to Step S3414 at which
it is determined whether or not to print the image that
violates the print guidelines. Ifitis determined to print the
image that violates the print guidelines (Yes at Step
S3414), then the system control returns to Step S3404.
[0181] Onthe other hand, ifitis determined not to print
the image that violates the print guidelines (No at Step
S3414), then it marks the end of the operations.

[0182] Meanwhile, the functions explained above ac-
cording to embodiment can be implemented using one
or more processing circuits. Herein, the term "processing
circuit" either implies a processor that is implemented
using an electronic circuit programmed to execute the
functions using software; or implies a device, such as an
application specific integrated circuit (ASIC), a digital sig-
nal processor (DSP), a field programmable gate array
(FPGA), or a conventional circuit module, that is de-
signed to execute the functions explained above.
[0183] The group of devices mentioned in the embod-
iment represents nothing more than one of a plurality of
computing environments for implementing the embodi-
ment disclosed in the present written description. In a
particular embodiment, the information processing de-
vice 200 includes a plurality of computing devices called
a server cluster. The computing devices are configured
to communicate with each other via a communication link
of an arbitrary type such as a network or a shared mem-
ory, and perform the operations disclosed in the present
written description. In an identical manner, the informa-
tion processing device 200 can be configured to include
a plurality of computing devices configured to communi-
cate with each other.

[0184] The above-described embodiments areillustra-
tive and do not limit the present invention. Thus, numer-
ous additional modifications and variations are possible
in light of the above teachings. For example, atleast one
element of different illustrative and exemplary embodi-
ments herein may be combined with each other or sub-
stituted for each other within the scope of this disclosure
and appended claims. Further, features of components
of the embodiments, such as the number, the position,
and the shape are not limited the embodiments and thus
may be preferably set. It is therefore to be understood
that within the scope of the appended claims, the disclo-
sure of the present invention may be practiced otherwise
than as specifically described herein.

[0185] Themethod steps, processes, oroperations de-
scribed herein are not to be construed as necessarily
requiring their performance in the particular order dis-
cussed or illustrated, unless specifically identified as an
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order of performance or clearly identified through the con-
text. It is also to be understood that additional or alterna-
tive steps may be employed.

[0186] Further, any of the above-described apparatus,
devices or units can be implemented as a hardware ap-
paratus, such as a special-purpose circuit or device, or
as a hardware/software combination, such as a proces-
sor executing a software program.

[0187] Further, as described above, any one of the
above-described and other methods of the present in-
vention may be embodied in the form of a computer pro-
gram stored in any kind of storage medium. Examples
of storage mediums include, but are notlimited to, flexible
disk, hard disk, optical discs, magneto-optical discs,
magnetic tapes, nonvolatile memory, semiconductor
memory, read-only-memory (ROM), etc.

[0188] Alternatively, any one of the above-described
and other methods of the present invention may be im-
plemented by an application specific integrated circuit
(ASIC), a digital signal processor (DSP) or a field pro-
grammable gate array (FPGA), prepared by intercon-
necting an appropriate network of conventional compo-
nent circuits or by a combination thereof with one or more
conventional general purpose microprocessors or signal
processors programmed accordingly.

[0189] 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), digital signal
processor (DSP), field programmable gate array (FPGA)
and conventional circuit components arranged to per-
form the recited functions.

Claims
1. Animage forming device comprising:

a receiving unit configured to receive an image
to be printed; and

a determining unit configured to determine
whether the image received by the receiving unit
complies with a condition predetermined to be
satisfied for printing.

2. Theimage forming device according to claim 1, fur-
ther comprising a notifying unit configured to, when
determination result by the determining unit indi-
cates noncompliance, make notification that the im-
age does not comply with the condition.

3. Theimage forming device according to claim 1, fur-
ther comprising a correcting unit configured to, when
determination result by the determining unit indi-
cates noncompliance, correct the image to comply
with the condition.
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The image forming device according to claim 3, fur-
ther comprising a notifying unit configure to, when
determination result by the determining unit indi-
cates noncompliance, make notification that the im-
age does not comply with the condition and make
notification of a correction result by the correcting
unit.

The image forming device according to claim 4,
wherein the receiving unit is configured to receive a
number of print copies of the received image and a
number of print copies of a corrected image by the
correcting unit, to treat as images to be printed.

The image forming device according to any one of
claims 2 and 4, wherein the notifying unit is config-
ured to make notification of a determination result
by the determining unit, and make notification of
metainformation, and the receiving unitis configured
to receive selection of the metainformation.

The image forming device according to any one of
claims 1 to 6, wherein the determining unit is config-
ured to compare a size of the received image with a
size specified in the condition, and determine wheth-
er the image complies with the condition.

The image forming device according to any one of
claims 1 to 6, wherein the determining unit is config-
ured to determine whether the received image com-
plies with the condition, based on whether or not a
color is constant at edge of a print range of a print
object.

The image forming device according to any one of
claims 1 to 6, wherein the determining unit is config-
ured to determine whether the received image com-
plies with the condition, according to a degree of sim-
ilarity between an outer shape of a print object and
a design of an image for printing.

The image forming device according to any one of
claims 1 to 6, wherein the determining unit is config-
ured to perform determination using machine learn-
ing trained to distinguish between an image comply-
ing with the condition and an image not complying
with the condition.

The image forming device according to any one of
claims 3 to 5, wherein the correcting unit is config-
ured to perform variable magnification of, or translate
a part or a whole of the received image, or correct a
color of a part of the received image to another color,
to correct the received image to comply with the con-
dition.

The image forming device according to any one of
claims 3 to 5, wherein the correcting unit is config-
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ured to perform correction using machine learning
trained to convert an image not complying with the
condition into an image complying with the condition.

13. An information processing device comprising: 5

the image forming device according to any one

of claims 1 to 12;

a control unit configured to receive a determina-

tion result and accordingly adjust an inspection 70
criterion; and

an inspecting unit configured to inspect a print
result.

14. A computer-readable medium including pro- 715
grammed instructions that cause a computer to func-
tion as:

a receiving unit configured to receive an image
to be printed; and 20
a determining unit configured to determine
whether the image received by the receiving unit
complies with a condition predetermined to be
satisfied for printing.
25
15. Animage forming method implemented in an image
forming device, comprising:
receiving, by a receiving unit, an image to be
printed; and 30
determining, by a determining unit, whether the
image received by the receiving unit complies
with a condition predetermined to be satisfied

for printing.
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