EP 4 166 334 B1

Patent Office

des vy (11) EP 4 166 334 B1

(1 9) ’ e Hllm”“mmllmllml‘ll”‘l‘l ”Hl |H|”H|”HH|‘|‘|H||H‘|H||‘
Patentamt
0 European

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) International Patent Classification (IPC):
of the grant of the patent: B41F 31/00 (2006.0%) B41F 33/00 (2006.01)

06.03.2024 Bulletin 2024/10
(562) Cooperative Patent Classification (CPC):

(21) Application number: 22199680.4 B41F 31/002; B41F 33/0009; B41F 33/0027;
B41F 33/0045; B41F 33/0063; B41P 2233/11;
(22) Date of filing: 04.10.2022 B41P 2233/12

(54) PRINTING SYSTEM OF OFFSET ROTARY PRESS AND OFFSET ROTARY PRESS

DRUCKSYSTEM EINER OFFSETROTATIONSDRUCKMASCHINE UND
OFFSETROTATIONSDRUCKMASCHINE

SYSTEME D’'IMPRESSION DE PRESSE ROTATIVE OFFSET ET PRESSE ROTATIVE OFFSET

(84) Designated Contracting States: * SUGIYAMA, Seiko
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB Daisen-city 019-1605 (JP)
GRHRHUIEISITLILTLULV MC ME MK MT NL ¢ TAKAHASHI, Kazuhito
NO PL PT RO RS SE SI SK SM TR Daisen-city 019-1605 (JP)
* TAKAHASHI, Toshiko
(30) Priority: 15.10.2021 JP 2021169383 Daisen-city 019-1605 (JP)
* MIURA, Yoko
(43) Date of publication of application: Daisen-city 019-1605 (JP)
19.04.2023 Bulletin 2023/16 * MINOSHIMA, Toshikazu

Yokohama-shi 222-0026 (JP)

(73) Proprietor: Miyakoshi Printing Machinery Co., Ltd.
Narashino-shi (74) Representative: Office Freylinger
Chiba 275-0016 (JP) P.O. Box 48

8001 Strassen (LU)

(72) Inventors:

* FUJIWARA, Reishi (56) References cited:
Daisen-city 019-1605 (JP) JP-A- HO 321 455 JP-A-2002 292 832
* TOMAKI, Hitoshi JP-A-2003 182 038

Daisen-city 019-1605 (JP)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 166 334 B1 2

Description
Technical Field

[0001] The presentinvention relates to a printing sys-
tem of an offset rotary press and the offset rotary press
comprising its printing system.

Background Art

[0002] In printing with the offset rotary press, dampen-
ing water and ink are supplied to a plate cylinder. When
a dampening water supply amount is large, excessive
emulsification of ink would occur. When the excessive
emulsification of ink occurs, print stains and the like would
occur, which results in paper loss.

[0003] Since an emulsification state of ink may change
depending on various factors such as a print pattern and
temperature, conventionally, the emulsification state of
ink has been judged through know-how and experience
of an operator, so that a dampening water supply has
been adjusted. For this reason, problems such as varia-
tions and the like in print quality have occurred for each
operator.

[0004] On the other hand, as disclosed in Japanese
Unexamined Patent Publication No. 2005-007769 (Pat-
ent Document 1), there has been conventionally known
a printing system that executes machine learning from
measurement of color tones of printing results and oper-
ation status of the printing press and in turn controls the
printing. JP2003182038A describes a method to meas-
ure and control an emulsification rate of ink by using ab-
sorption of infrared light. JP2002292832A relates to an
ink film thickness/water content measuring device which
generates terahertz electromagnetic waves.
JPH0321455A relates to an emulsified ink control meth-
od in printing press where the distribution of water drop-
lets on the surface of the emulsified ink film on the roller
surface is visualized from the reflection image by the
emulsification state visualization device.

Summary of the Invention

Problems to be solved by the Invention

[0005] However, since the printing system disclosed
in Patent Document 1 does not detect the emulsification
state of ink during printing, a time lag occurs from the
time when the ink changes into the excessive emulsifi-
cation state until control is executed, and it takes time to
reach an appropriate emulsification state ofink, and there
are problems such as a lot of paper loss and the like.

[0006] The presentinvention has been made to solve
the above problems, and its purpose is to provide the
printing system of offset rotary press and the offset rotary
press, in which the emulsification state of ink may be
grasped inreal time, any sign of excessive emulsification
state ofink may be noticed on quickly, and the dampening
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water may be controlled, so that an appropriate emulsi-
fication state of ink may be achieved, good print quality
may be maintained from the start to the end of printing,
and consequently, the paper loss can be greatly reduced,
and in addition, it can be introduced into existing offset
rotary presses inexpensively and easily.

Means to solve Problem

[0007] A printing system of an offset rotary press of the
present invention is a printing system of an offset rotary
press, the offset rotary press comprises at least one or
more printing units, the printing unit comprising a plate
cylinder, a dampening water device that supplies damp-
ening water to the plate cylinder, an ink device that sup-
plies ink to the plate cylinder, an LED light source that
irradiates an irradiation light on a surface of the plate
cylinder and/or a surface of any roller of the ink device,
and a camera for shooting a reflected light reflected from
the surface of the plate cylinder and/or the roller; and an
ink emulsification state detection means having a control
means for bifurcating a shot image of the camera into a
high brightness region of reflected light and a low bright-
ness region of reflected light and calculating an arearatio
of the region of high brightness of the reflected light with
respect to the entire area of a shotimage of the camera,
and when the area ratio in the high brightness region of
the reflected light calculated by the control meansis high-
er than a set area ratio, a dampening water supply
amount of the dampening water device is controlled to
reduce such that the area ratio of the region of the high
brightness is less than or equal to the set area ratio.
[0008] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which the LED light
source irradiates the irradiation light of a specific wave-
length, and the camera shoots only the reflected light of
the specific wavelength.

[0009] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which a temperature
of the dampening water supplied by the dampening water
device and a temperature of the ink supplied by an ink
device are kept constant.

[0010] With the configuration, the emulsification state
of ink can be accurately judged from an area ratio in a
high brightness region of the reflected light.

[0011] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which the LED light
source is a high color rendering LED.

[0012] With the configuration, changes in the bright-
ness of reflected light can be detected more clearly, con-
trol based on its detection result can be executed with
higher accuracy.

[0013] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which the control
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means repeatedly calculates an area ratio of the high
brightness region of the reflected light and stores itduring
print executing, machine learning a control model in
which the dampening water supply amount of the damp-
ening water device is controlled to reduce such that the
area ratio of the region of the high brightness is less than
or equal to the set area ratio according to the stored area
ratio and updates to a control model according to the
calculated area ratio.

[0014] With the configuration, irrespective of experi-
ence and skill of the operator, always stable grasping of
emulsification state of ink and an accurate control of the
dampening water would be possible.

[0015] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which the control
means stores, in addition to the area ratio, information
on at least one or more selected from the operation status
of the offset rotary press, detection information on print-
ing results, temperature and humidity, and machine
learning the control model using the stored area ratio and
stored information on other than the area ratio and up-
dates to a control model corresponding to the informa-
tion.

[0016] With this configuration, it becomes possible to
grasp a stable emulsification state of ink and to accurately
control the dampening water, even if the information on
at least one selected from the operation status of the
offset rotary press, the detection information on the print-
ing results, temperature and humidity changes.

[0017] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which the operation
status of the offset rotary press includes information on
at least one or more selected from a dampening water
supply amount at the start of printing, an ink supply
amount at the start of printing, information on a pattern
to be printed, a printing speed during printing, the damp-
ening water supply amount during printing, and the ink
supply amount during printing.

[0018] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which the detection
information on printing results includes information on at
least one or more selected from a dot shape, a dot area
ratio and ink concentration which are detected from the
printing result.

[0019] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which information on
temperature and humidity includes information on atleast
one or more selected from a dampening water temper-
ature at the start of printing, an ink temperature at the
start of printing, an oscillating roller water flow tempera-
ture at the start of printing, a plate cylinder water flow
temperature at the start of printing, a temperature inside
the factory at the start of printing, humidity inside the fac-
tory at the start of printing, the dampening water temper-
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ature during printing, the ink temperature during printing,
the oscillating roller water flow temperature during print-
ing, the plate cylinder water flow temperature during print-
ing, the temperature inside the factory during printing,
and the humidity inside the factory during printing.
[0020] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which the control model
is updated on a cloud server independent of the offset
rotary press.

[0021] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which the control model
can be updated by a control device in the offset rotary
machine.

[0022] In the printing system of the offset rotary press
of the present invention, the printing system of the offset
rotary press may be configured in which the dampening
water of the dampening water device is controlled using
the updated control model.

[0023] The offset rotary press of the present invention
may be an offset rotary press comprising the printing sys-
tem according to any one of claims 1 to 12.

Advantageous Effect of the Invention

[0024] According to the printing system of the offset
rotary press of the present invention, the emulsification
state of ink can be grasped in real time, any sign of an
excessive emulsification state of ink can be noticed on
quickly, and the dampening water is controlled to become
the appropriate emulsification state of ink, so that good
printing quality can be maintained from the start to the
end of printing, and consequently, paper loss can be
greatly reduced.

[0025] Moreover, it can be introduced into existing off-
set rotary presses with inexpensive and ease.

[0026] Furthermore, since the emulsification state of
ink is judged by the area ratio in the region of the high
brightness of reflected light, the appropriate emulsifica-
tion state of ink can be set even if in a nonuniform emul-
sification state of ink.

Brief Explanation of Drawings

[0027]

FIG. 1 is a whole front view showing an example of
an offset rotary press to which a printing system of
the present invention can be applied.

FIG. 2 is a block diagram of a printing unit.

FIG. 3 is a schematic diagram of a control system
related to machine learning.

FIG. 4 is a block diagram showing a second embod-
iment of a reflected light detection device.

FIG. 5 a block diagram showing a third embodiment
of the reflected light detection device.
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Embodiments of the Invention

[0028] An offset rotary press according to an embodi-
ment of the present invention will be described with ref-
erence to FIG.1. FIG. 1 is a whole front view showing an
example of the offset rotary press to which a printing sys-
tem of the present invention can be applied.

[0029] The offset rotary press 1 according to the em-
bodiment of the present invention includes a paper feed-
ing part 2 for feeding a base material to be printed W, a
printing part 3 for printing the base material to be printed
W conveyed from the paper feeding part 2, and a paper
discharging part 4 for discharging the printed base ma-
terial to be printed W printed in the printing part 3.
[0030] The paper feeding part 2 comprises a paper
feeding shaft 91 to which the base material to be printed
W wound in a roll shape is to be attached, and a feeding
roller 92 on the paper feeding side that delivers and feeds
the base material to be printed W attached to the paper
feeding shaft 91 to the printing part 3. The printed base
material to be printed W is pulled by rotating and driving
the feeding roller 92 on the paper feeding side with a
drive motor not shown, and the paper feeding shaft 91
is rotated to deliver the roll-shaped printed base material
to be printed W and sent it to the printing part 3.

[0031] The paper feeding part 2 is not limited to this
configuration and may be of a configuration of a paper
feeding part of a known rotary press such as a configu-
ration for delivering sheet and the like.

[0032] The printing part 3 comprises a plurality of print-
ing units 5, as described later, and printing in one color
is performed for each printing unit 5. On the paper dis-
charging side of each printing unit 5, a drying device 95
is provided, but it may not be provided.

[0033] The paper discharging part 4 comprises a feed
roller 93 of the paper discharging side in which the base
material to be printed W having been printed in the print-
ing part 3 is send to the paper discharging part 4, and a
winding shaft 94 that winds the base material to be printed
W.

[0034] The paper discharging part 4 is not limited to
this configuration and may be of a configuration of a paper
discharging part of a known rotary press, such as a de-
livery device for discharging the base material to be print-
ed W to another processing device or a sheet accumu-
lation device and the like.

[0035] A dotdetection device 41 and a pattern inspec-
tion device 42 for inspecting print results are provided
between the printing part 3 and the paper discharging
part 4. The dot detector 41 and the pattern inspection
device 42 are not limited to this configuration and can be
provided at any position downstream of the printing part
3, such as a position between the feed roller 93 on the
paper discharging side and the winding shaft 94 that
winds the base material to be printed W.

[0036] The configuration of the offset rotary press 1 to
which the printing system of the present invention can
be applied is not limited to this configuration and can be

10

15

20

25

30

35

40

45

50

55

freely configured such as to provide a processing portion
that performs cutting processing and folding processing
of the base material to be printed W and the like between
the printing part 3 and the paper discharging part 4.
[0037] The printing system of the presentinvention can
be applied to regardless of the type of base material to
be printed W. Therefore, as the base material to be print-
ed W, a material used in a known offset rotary press,
such as paper or film and the like can be used. In addition,
itcan be used regardless of the form of continuous paper,
sheet, and the like.

[0038] The configuration of the printing unit 5 will be
described with reference to FIG.2. FIG. 2 is a block dia-
gram of the printing unit.

[0039] The printing part 3 is constituted of at least one
or more printing units 5. In the printing unit 5, the printing
is executed on the base material to be printed W with
any ink. In the embodiment of FIG. 1, four printing units
5 are provided, and the printing with ink of yellow (Y),
cyan (C), magenta (M), and black (K) is performed, re-
spectively. Each printing unit 5 has the same configura-
tion.

[0040] The number of printing units 5 used in the print-
ing system of the present invention is not limited to that
of the embodiment of FIG. 1 but may be any number of
printing units 5, and the printing part 3 may be configured
with any number of printing units 5 such as only one print-
ing unit for printing with black (K) ink and the like. Further,
the ink that can be used is not limited to yellow (Y), cyan
(C), magenta (M), and black (K), and any color ink such
as a special color and the like can be used.

[0041] As shown in FIG. 2, the printing unit 5 has a
plate cylinder 6, a blanket cylinder 7, and an impression
cylinder 8. The plate cylinder 6, the blanket cylinder 7,
and the impression cylinder 8 are controlled in rotation
by each drive motor not shown. The base material to be
printed W is conveyed between the blanket cylinder 7
and the impression cylinder 8.

[0042] The printing is executed as follows. Ink and
dampening water are supplied to the plate cylinder 6, and
ink is transferred from the plate cylinder 6 to the blanket
cylinder 7, the printing is executed by transferring the ink
from the blanket cylinder 7 to the base material to be
printed W.

[0043] For adjusting a surface temperature of the plate
cylinder 6, cooling water is flowed through the inside of
the plate cylinder 6. Details of water flow of the cooling
water will be described later.

[0044] A dampening water device 11 that supplies the
dampening water to the plate cylinder 6 and an ink device
21 that supplies ink to the plate cylinder 6 are provided
adjacent to the plate cylinder 6.

[0045] The dampening water device 11 comprises a
dampening water temperature detection device 12, a wa-
ter trough 13, a water source roller 14, a metering roller
15, and a watering roller 16.

[0046] The dampening water in the water trough 13 is
supplied to the plate cylinder 6 via the water source roller
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14, the metering roller 15, and a watering roller 16. A
supply of the dampening water into the water trough 13
will be described later.

[0047] The dampening water temperature detection
device 12 detects the temperature of dampening water
inthe water trough 13. The temperature of the dampening
water measured by the dampening water temperature
detection device 12 is used for machine learning de-
scribed later as a dampening water temperature.
[0048] Theinkdevice 21 comprisesaninktemperature
detection device 22, an ink fountain 23, an ink source
roller 24, an ink supply kneading roller group 25, ink os-
cillating rollers 26, and ink rollers 27.

[0049] The ink in the ink fountain 23 is supplied to the
plate cylinder 6 via the ink source roller 24, the ink supply
kneading roller group 25, the ink oscillating rollers 26,
and the ink rollers 27. The ink temperature detection de-
vice 22 is provided facing any roller in the ink device 21
and measures a temperature of the ink on the roller sur-
face without contact. The ink temperature detected by
the ink temperature detection device 22 is used for the
machine learning described later as an ink temperature.
[0050] For controlling the temperature of the ink, cool-
ing water is flowed through the inside of the ink oscillating
rollers 26 to control the surface temperature of the ink
oscillating rollers 26. Details of a water flow of cooling
water will be described later.

[0051] The water flow of cooling water into the plate
cylinder 6, a dampening water supply into the water
trough 13, and a water flow of cooling water into the ink
oscillating roller 26, and an ink supply will be described
with reference to FIG.3. FIG. 3 is a schematic view of a
control system related to the machine learning.

[0052] For adjusting the surface temperature of the
plate cylinder 6, the cooling water that flows through the
inside of the plate cylinder 6 is supplied from a plate cyl-
inder cooling water circulation device 9 shown in FIG. 3
provided in the vicinity of the printing unit 5.

[0053] The plate cylinder cooling water circulation de-
vice 9 comprises a flow path for supplying cooling water
from the plate cylinder cooling water circulation device 9
to the plate cylinder 6, a flow path for circulating cooling
water fromthe plate cylinder 6 to the plate cylinder cooling
water circulation device 9, and a plate cylinder cooling
water temperature control device 10 for controlling the
temperature of the circulating cooling water.

[0054] The temperature of the cooling water controlled
by the plate cylinder cooling water temperature control
device 10 is used for the machine learning described
later as a plate cylinder water flow temperature.

[0055] A supply of dampening water into the water
trough 13 of the dampening water device 11 is performed
by the dampening water circulation device 17 shown in
FIG. 3 provided in the vicinity of the printing unit 5. The
dampening water circulation device 17 comprises a flow
path for supplying the dampening water from the damp-
ening water circulation device 17 to the water trough 13,
and a flow path for circulating dampening water from the
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water trough 13 to the dampening water circulation de-
vice 17.

[0056] The dampening water circulation device 17
comprises adampening water cooling device 18 for cool-
ing the dampening water and can control circulation of
the dampening water.

[0057] In temperature control of the dampening water
in the printing system of the present invention, a cooling
temperature of the dampening water cooling device 18
is controlled by a command from the control device 56
shown in FIG.3, so that the temperature of dampening
water in the water trough 13 detected by the dampening
water temperature detection device 12 becomes the set
temperature.

[0058] The cooling water that flows through the inside
of the ink oscillating roller 26 is supplied from an ink os-
cillating roller cooling water circulation device 28 shown
in FIG. 3 provided in the vicinity of the printing unit 5. The
ink oscillating roller cooling water circulation device 28
comprises a flow path for supplying cooling water from
the ink oscillating cooling water circulation device 28 to
the ink oscillating rollers 26, and a flow path for circulating
cooling water from the ink oscillating rollers 26 to the ink
oscillating roller cooling water circulation device 28, and
an ink oscillating roller cooling water temperature control
device 29 for controlling the temperature of the circulating
cooling water.

[0059] A set temperature of the ink oscillating roller
cooling water temperature control device 29 is used for
the machine learning described later as an oscillating
roller water flow temperature.

[0060] Thetemperature oftheinkinthe printing system
of the present invention is controlled by changing the set
temperature of the ink oscillating roller cooling water tem-
perature control device 29 by a command from the control
device 56.

[0061] The supplies of dampening water and ink are
controlled as follows based on a command from the con-
trol device 56.

[0062] A dampening water supply amount supplied to
the plate cylinder 6 is controlled by controlling a rotational
amount of the water source roller 14 and the metering
roller 15. The water source roller 14 and the metering
roller 15 are rotated and driven by a drive motor not
shown. In the printing system of the present invention,
rotational amounts of the drive motor of the water source
roller 14 and the metering roller 15 output from the control
device 56 are used for the machine learning described
later as a dampening water supply amount.

[0063] An ink supply amount to the plate cylinder 6 is
controlled by controlling the rotational amount of the ink
source roller 24. The ink source roller 24 is rotated and
driven by a drive motor not shown. In the printing system
of the presentinvention, a rotational amount of the drive
motor of the ink source roller 24 output from the control
device 56 is used for the machine learning described
later as an ink supply amount.

[0064] At the beginning of the printing, the ink supply
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amount is initially set according to a pattern area ratio of
a pattern to be printed as follows.

[0065] A plurality of ink keys (not shown) are provided
side by side in the width direction of the ink source roller
24 shown in FIG. 2, and an output amount of ink (ink
supply amount) in the width direction is determined by a
gap between each ink key and the ink source roller 24,
that is, a degree of opening of the ink key.

[0066] The pattern area ratio is a data converted from
a data of a printing plate set on the plate cylinder 6 and
represents how much area of the pattern occupies in an
area of the top and bottom length of the printing plate
(the top and bottom length of a product) X the width same
as the width of the ink key.

[0067] The control device 56 obtains the pattern area
ratio for each ink key width in the printing plate width
direction from an input printing plate data, adjusts the
degree of opening of each ink key according to the ob-
tained pattern area ratio and makes initial setting of the
ink supply amount.

[0068] The printing system of the present invention
comprises an ink emulsification state detection means
that detects the emulsification state of ink by measuring
the brightness of the reflected light from the surface of
the plate cylinder 6 and/or the surface of the roller for
supplying ink.

[0069] The ink emulsification state detection means is
constituted of a reflected light detection device 31 that
detects the reflected light from the surface of the plate
cylinder 6 of each printing unit 5 as shown in FIG.1 and
a control device 56 shown in FIG.3.

[0070] Hereinafter, a configuration of the reflected light
detection device 31 for detecting the reflected light 72
from the surface of the plate cylinder 6 will be described
with reference to FIG.2.

[0071] For detecting the reflected light 72 from the sur-
face of the plate cylinder 6, the reflected light detection
device 31 is provided in the vicinity of the plate cylinder
6. The reflected light detection device 31 has a light
source 32 and a camera 33.

[0072] As the light source 32, a light such as LED can
be used. In particular, a high color rendering LED can be
used as a suitable light source. The high color rendering
LED has high color reproducibility and is generally used
as the light source for printing device and the like.
[0073] When the high color rendering LED is used as
the light source 32, changes in brightness of the reflected
light 72 can be detected more clearly, so that the control
based on the detection results can be performed more
accurately.

[0074] Asthe camera 33, it may be used a wide-angle
camera capable of shooting the entire width direction (di-
rection parallel to the rotation axis) of the plate cylinder
6 or a camera that shoots any part of the plate cylinder
6. Further, if the camera cannot shoot the entire width
direction of the plate cylinder 6, a plurality of cameras
may be provided in the width direction of the plate cylinder
6, and a plurality of images to be shot may be combined
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so that the same result as that of a wide-angle camera
can be obtained.

[0075] The light source 32 and the camera 33 are con-
figured to be adjustable in positions and angles, respec-
tively, and they can be thereby adjusted to positions ca-
pable of detecting the reflected light 72 with ease.
[0076] As shown by a broken arrow in FIG. 2, an irra-
diation light 71 is irradiated from the light source 32 to-
ward the plate cylinder 6, and as shown by a dashed
arrow in FIG. 2, the reflected light 72 reflected on the
surface of the plate cylinder 6 is shot by the camera 33.
That is, the camera 33 shoots the area on the surface of
the plate cylinder 6 irradiated by the irradiation light 71.
[0077] Thelightsource 32 and the camera 33 can have
the following configurations.

[0078] The light source 32 has a configuration that ir-
radiates the irradiation light of a specific wavelength, and
the camera 33 has a configuration to shoot only the re-
flected light of a specific wavelength of the irradiation
lightirradiated by the light source 32 among the reflected
lights reflected from the surface of the plate cylinder 6.
[0079] As shown in FIG. 3, detection results of the re-
flected light detection device 31 of each printing unit 5,
thatis, the shotimages of the camera 33, are each output
to the control device 56. The control device 56 analyzes
the detection results (shot images) to judge the emulsi-
fication state of ink on the surface of the plate cylinder 6.
The reflected light detection device 31 is controlled by
the control device 56.

[0080] The control device 56 of the present embodi-
mentis configured to control both the existing offsetrotary
press 1 and the machine learning described later, but is
not limited to this configuration, control can be performed
by any configuration, such as controlling the reflected
light detection device 31 and analyzing the detection re-
sults (shot images) with an independent control device.
[0081] The control of the reflected light detection de-
vice 31 and analysis of the detection results (shotimages)
are performed as follows.

[0082] Inresponse to execution of printing, the control
of the reflected light detection device 31 is performed as
follows. The light source 32 is always lit during print ex-
ecuting and irradiates the plate cylinder 6 with the irradi-
ation light 71. For detecting the brightness of the reflected
light 72 with respect to the irradiated irradiation light 71,
that is, the brightness of the surface of the plate cylinder
6, the camera 33 shoots the surface of the plate cylinder
6 during print executing.

[0083] The control device 56 receives the shot image
of the camera 33 at a certain period, for example, for
every multiple rotation of the plate cylinder 6, and ana-
lyzes the shot image.

[0084] With respect to a shooting region, the camera
33 may shoot either to cover whole width direction of the
plate cylinder 6 or any part of the plate cylinder 6.
[0085] Further, the camera 33 shoots at any timing
when the portion of the print plate attached to the plate
cylinder 6 can be shot, with respect to the rotation of the



11 EP 4 166 334 B1 12

plate cylinder 6. Of the shot image, portions other than
the plate cylinder 6 are excluded by the control device
56. Regions to be excluded may be freely set according
to the size of the plate cylinder 6 and the mounting posi-
tion of the camera 33.

[0086] In the presentinvention, since itis only enough
that shooting is performed at any timing when the printing
plate attached to the plate cylinder 6 can be shot, it can
be performed even if the printing plate is attached only
to a part of the plate cylinder 6.

[0087] Since the emulsification state of ink on the sur-
face of the plate cylinder 6 may be not uniform over the
width direction and the peripheral direction, the bright-
ness of the reflected light 72 from the surface of the plate
cylinder 6 may be not uniform over the width direction
and the circumferential direction, which may resultin gen-
eration of high portions and low portions. One of reasons
of this would be that dampening water is not uniformly
supplied to the surface of the plate cylinder 6.

[0088] From this, the shotimage of the camera 33 may
be of not uniform brightness over the entire screen, there
may exist bright portions and dark portions, and the bright
portions are portions of high brightness of the reflected
light 72, and the dark portions are portions of low bright-
ness of the reflected light 72.

[0089] Therefore, the control device 56 binarizes the
received shot image of the camera 33 by determining
whether the brightness of the reflected light 72 is higher
than a reference value or not. That s, a portion of higher
brightness of the reflected light 72 than the reference
value (bright portion) and a portion of brightness of the
reflected light 72 lower than the reference value (dark
portions) are distinguished.

[0090] Withrespectto a criterion for judgment whether
the brightness of the reflected light 72 is high or not, the
reference value of the brightness is set by the machine
learning described later, so that the portion not less than
the reference value is judged as being a high portion and
the portion less than the reference value is judged as
being a low portion.

[0091] Further, the control device 56 calculates the
whole area of the shot image of the camera 33 and adds
up the areas of the portions determined as being of a
high brightness of the reflected light 72 to obtain an area
of a region of high brightness of the reflected light 72,
then calculates an area ratio of the region determined as
being of high brightness with respect to whole area of
the shot image of the camera 33.

[0092] When the calculated area ratio is higher than
the setvalue, itis judged that the dampening water supply
amount is large, and the water supply amount is control-
led to reduce for preventing the excessive emulsification.
In other words, when the dampening water supply
amount is large, the bright portion on the surface of the
plate cylinder 6 increases, and the area of the region
determined as being of high brightness of the reflected
light 72 becomes large. The value of the set area ratio
may be set by the machine learning based on the detec-
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tion information on the printing results described later or
the like. The control of dampening water (control of quan-
tity of water supply) is performed by controlling rotational
amounts of the water source roller 14 and the metering
roller 15 by the control device 56.

[0093] When the dampening water supply amount de-
creases, since the bright portion on the surface of the
plate cylinder 6 decreases, the area of the region deter-
mined as being of high brightness of the reflected light
72 decreases, and the area ratio becomes bellow the set
value of the area ratio, the excessive emulsification of
the ink on the surface of plate cylinder 6 can be prevented
and an appropriate emulsification state of ink can be ob-
tained.

[0094] Therefore, by measuring the brightness of the
reflected light 72 from the surface of the plate cylinder 6,
the emulsification state of ink can be grasped in real time.
[0095] From this reason, it is possible to detect any
sign of the excessive emulsification state of ink on quick-
ly, and by controlling the dampening water corresponding
to the detection, at an early stage, the appropriate emul-
sification state of ink in which print stains due to ink ex-
cessive emulsification do not occur can be obtained, so
that a good print quality can be maintained from the start
to the end of printing, which in turn results in expectation
of significant reduction in paper loss.

[0096] Moreover, since the emulsification state of ink
is judged by the arearatio of the region of high brightness
of the reflected light 72, even if the emulsification state
of ink on the surface of the plate cylinder 6 is not uniform,
the appropriate emulsification state of ink can be ob-
tained.

[0097] Furthermore, since it is enough only to provide
the reflective light detection device 31 and the control
device 56, it can be inexpensively and easily introduced
into existing offset rotary presses, so that, not only in a
newly developed offset rotary presses but also in existing
offsetrotary presses that have been already in operation,
it is possible to grasp the emulsification state of ink and
accurately control it.

[0098] As shownin FIG. 3, the control device 56 com-
municates with a cloud server 51. The cloud server 51
is provided independently of the offsetrotary press 1 and
executes machine learning described later.

[0099] Inotherwords, the control means of the present
embodiment is constituted of the control device 56 and
the cloud server 51, and machine learning processes de-
scribed later can be freely shared between the control
device 56 and the cloud server 51.

[0100] In the printing system of the embodiment, the
area ratio in the region determined as being high bright-
ness of the reflected light 72 from the surface of the plate
cylinder 6 and/or the surface of the roller is repeatedly
calculated during print executing, the control device 56
or the cloud server 51 stores calculated area ratio data,
judges the emulsification state of ink according to the
stored area ratios, and mechanically learns a control
model of the dampening water of the appropriate emul-
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sification state of ink.

[0101] The control device 56 or the cloud server 51,
using the results of machine learning, updates the control
model of the dampening water to a control model of the
optimal dampening water supply in which the appropriate
emulsification state of ink is to be obtained, according to
the calculation results of the area ratio, and outputs it.
[0102] Therefore, by executing the machine learning,
itis always possible to grasp a stable emulsification state
of ink and to accurately control the dampening water,
regardless of the experience and skill of the operator.
[0103] It should be noted thatit is also possible to con-
trol the dampening water for each time of calculation of
the area ratio and to set an appropriate emulsification
state of ink without the machine learning.

[0104] Whilethe embodimentshownin FIG.2isshown
as being the configuration in which the reflected light de-
tection device 31 is provided opposite to the plate cylinder
6 and the brightness of the reflected light 72 from the
surface of the plate cylinder 6 is measured, and objects
for detecting the emulsification state of ink is the plate
cylinder 6, the objects for detecting the emulsification
state of ink in the present invention is not limited to the
plate cylinder 6.

[0105] For example, as shown in FIG. 4, the reflected
light detection device 31 may be provided opposite to the
ink roller 27 to measure the brightness of the reflected
light 72 from the surface of the ink roller 27, so that the
object for detecting the emulsification state of ink may be
the ink roller 27.

[0106] Further, as shown in FIG. 5, the reflected light
detection device 31 may be provided opposite to the ink
oscillating roller 26 to measure the brightness of the re-
flected light 72 from the surface of the ink oscillating roller
26 so that the object for detecting the emulsification state
of ink may be the ink oscillating roller 26.

[0107] In other words, the printing system of the
present invention can be implemented not only in the
plate cylinder 6 but also in a configuration of measuring
the brightness of the reflected light 72 from the surface
of any roller that supplies ink to the plate cylinder 6 such
as the ink roller 27 and the ink swinging roller 26.
[0108] Further, measurement of the brightness of the
reflected light 72 may not be limited to that executes at
one location, a plurality of reflected light detection devic-
es 31 may be providedin one printing unit5. Forexample,
in addition to detection of the reflected light 72 from the
surface of the plate cylinder 6, the reflected light detection
device 31 for detecting the reflected light 72 from the
surface of the ink roller 27 may be further provided.
[0109] As shown in FIG. 3, the control device 56 de-
tects the following data in addition to the area ratio of
high brightness region of the reflected light 72 described
above as data for controlling the emulsification state of
ink and controls the machine learning described later.
FIG. 3 is a schematic diagram of a control system related
to the machine learning, showing the control device 56
and objects for receiving and transmitting data related to
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the printing system of the present invention.

[0110] The control device 56 acquires information on
the dampening water supply amount at the start of print-
ing, the ink supply amount at the start of printing, and the
pattern to be printed as information on the operation sta-
tus of the offset rotary press 1.

[0111] Furthermore, during print executing, it acquires
a printing speed during printing (rotation speed of plate
cylinder 6), the dampening water supply amount during
printing, and the ink supply amount during printing from
time to time.

[0112] For confirming the emulsification state of ink
from the printing results, the control device 56 acquires
detection information on the printing results as follows.
[0113] The base material to be printed W that has been
printed is shot by the dot detection device 41 provided
between the printing part 3 and the paper discharging
part 4, and the dot shape and the dot area ratio of the
print results are detected. When the emulsification state
of ink is not appropriate, deterioration of the dot shape
and change of the dot area ratio would appear. The dot
shape and the dot area ratio are detected at any time
during printing, they are transmitted to the control device
56.

[0114] The control device 56 can analyze whether the
dot shape and the dot area ratio have changed from the
appropriate state and judge whether the emulsification
state of ink is appropriate or not. The criterion or judging
whether change in the dot shape and the dot area ratio
are in the appropriate state or not is determined based
on the machine learning described later.

[0115] When the control device 56 judges that the
emulsification state of ink is not appropriate, it modifies
the control model of the dampening water considering
the area ratio in the region of high brightness of the re-
flected light 72 described above.

[0116] For confirming the ink concentration from the
printing results, the control device 56 acquires the detec-
tion information on the printing results as follows.
[0117] The pattern inspection device 42 provided be-
tween the printing part 3 and the paper discharging part
4 shoots the printed pattern and detects the ink concen-
tration. When the dampening water supply amount is
large and the ink is excessively emulsified, it appears as
a change of being thinner in the ink concentration. The
ink concentration is detected from time to time during
printing and transmitted to the control device 56.

[0118] The control device 56 can analyze whether the
ink concentration has changed from the appropriate state
and judge whether the emulsification state of ink is ap-
propriate. The criterion for judging whether the ink con-
centration is in the appropriate state or not is determined
based on the machine learning described later.

[0119] When the ink concentration is not appropriate,
the ink supply amount is controlled by the ink device 21.
[0120] In printing with the offset rotary press, it has
been known that the state of the ink is affected by tem-
perature and humidity of the offset rotary press 1. For
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this reason, for accurately judging the emulsification state
of ink from the area ratio in the region of the high bright-
ness of the reflected light 72 described above, it is nec-
essary to keep the temperature of dampening water and
ink constant.

[0121] Therefore, the control device 56 detects, as
temperature and humidity information on the offset rotary
press 1, a dampening water temperature at the start of
printing, an ink temperature at the start of printing, an
oscillating roller water flow temperature at the start of
printing, a plate cylinder water flow temperature at the
start of printing, a temperature inside a factory at the start
of printing, and humidity inside the factory at the start of
printing.

[0122] Further, during printing, a dampening water
temperature during printing, an ink temperature during
printing, an oscillating roller water flow temperature dur-
ing printing, a plate cylinder water flow temperature dur-
ing printing, a temperature in the factory during printing,
and humidity in the factory during printing are detected
at any time.

[0123] Temperature and humidity inside the factory
can be measured by any known thermometer and hy-
grometer not shown. A thermometer and a hygrometer
can be installed at any position in the vicinity of the offset
rotary press 1, such as on the upper side surface of the
printing unit 5 and the like.

[0124] The control device 56 controls the temperature
of dampening water and ink to keep them constant based
on the detected temperature and humidity. For example,
when a detected temperature of the dampening water
temperature detection device 12 is differentfrom the con-
stant temperature, it controls the dampening water cool-
ing device 18 so that the temperature of the dampening
water becomes to be constant. When a detected tem-
perature of the ink temperature detection device 22 is
different from the constant temperature, it is controlled
to become to be the constant temperature by controlling
the cooling water temperature with the ink oscillating roll-
er cooling water temperature control device 29.

[0125] Next, control related to the machine learning
will be described.

[0126] In the printing system of present invention, the
control device 56 acquires, in addition to the area ratio
in the region of the high brightness of the reflected light
72 described above, data of the dampening water supply
amount at the start of printing, the ink supply amount at
the start of printing, information on the patterns to be
printed, a printing speed during printing, a dampening
water supply amount during printing, an ink supply
amount during printing, as the operation status of the
offset rotary press 1, data of the dot shape, a dot area
ratio and an ink concentration detected from the printing
results, as detection information on the printing results
of the offset rotary press, and data of a dampening water
temperature at the start of printing, an ink temperature
at the start of printing, an oscillating roller water flow tem-
perature at the start of printing, a plate cylinder water flow
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temperature at the start of printing, a temperature inside
the factory at the start of printing, humidity inside the fac-
tory at the start of printing, a dampening water tempera-
ture during printing, an ink temperature during printing,
an oscillating roller water flow temperature during print-
ing, a plate cylinder water flow temperature during print-
ing, a temperature inside the factory during printing, hu-
midity inside the factory during printing, as information
on temperature and humidity of the offset rotary press 1,
and these data are transmitted to the cloud server 51 via
the Internet.

[0127] The cloud server 51 stores these data and ex-
ecutes the machine learning. As a result of the machine
learning, the cloud server 51 creates and updates a con-
trol model that outputs optimal control of the dampening
water to make the emulsification state of ink appropriate
and optimal control of ink according to the received data.
[0128] For example, the control device 56 adjusts the
supply amount and supply timing of dampening water by
controlling the rotational amount of the water source roller
14 and the metering roller 15 based on the control model
output from the cloud server 51 and controls the emulsi-
fication state of ink so that it is optimally maintained.
[0129] In addition to the above, the ink supply amount
and the supply timing may be adjusted by controlling the
rotational amount of the ink source roller 24.

[0130] Further, by virtue of temperature control of the
dampening water in the water trough 13 by controlling
the dampening water cooling device 18 and temperature
control of the ink by controlling the ink oscillating roller
cooling water control device 29, the temperature of the
dampening water and the temperature of the ink are con-
trolled to be maintained constant.

[0131] Withrespectto controls, eitherall these controls
may be executed or any of them may be selectively ex-
ecuted.

[0132] Further, the control may be executed either that
the control device 56 may be automatically controlled in
response to the output from the cloud server 51, or that
the output from the cloud server 51 may be notified to an
operator, and the operator may execute the control.
[0133] Therefore, even when the operation status, the
printing results, the temperature, and the humidity of the
offset rotary press 1 change, irrespective of the experi-
ence and skill of the operator, the emulsification state of
ink can be always accurately controlled to achieve an
appropriate emulsification state of ink.

[0134] The system of the present invention may be
controlled by edge Al without using the cloud server 51.
As an example of control by edge Al, the machine learn-
ing executed on the cloud server 51 is executed by the
control device 56. The control device 56 creates and up-
dates the control model in the control device 56 using
the detected data. The control device 56 executes the
control of the dampening water and ink using the created
control model.

[0135] In the case of the control by edge Al, since it is
not necessary to transmit and receive data to and from
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the cloud server 51, communication delay can be avoided
and faster processing can be thereby realized as com-
pared with the case of using the cloud server 51.
[0136] The system of the present invention can also
execute the control using machine learning by the cloud
server 51 or a learnt control model created by the ma-
chine learning by edge Al.

[0137] The control device 56 can also control the
dampening water and the ink by applying the data de-
tected by the control device 56 to the control model and
control the dampening water and the ink according to the
output results without executing the machine learning.
[0138] When the learnt control model is used, the con-
trol can be executed even if the processing capacity of
the control device 56 is low.

Claims

1. A printing system of an offset rotary press, the offset
rotary press (1) comprising;

at least one or more printing units (5),

the printing unit comprising; a plate cylinder (6);
a dampening water device (11) that supplies
dampening water to the plate cylinder (6); an ink
device (21) that supplies ink to the plate cylinder
(6);

an LED light source (32) that irradiates an irra-
diation light (7 1) on a surface of the plate cylinder
(6)and/ora surface ofany roller of the ink device;
and a camera (33) for shooting a reflected light
(72) reflected from the surface of the plate cyl-
inder and/or the surface of the roller;

and an ink emulsification state detection means
having a control means for bifurcating a shotim-
age of the camera (33) into a high brightness
region of reflected light (72) and a low brightness
region of reflected light (72) and calculating an
area ratio of the region of high brightness of the
reflected light with respect to the entire area of
a shot image of the camera; and when the area
ratioin the high brightness region of the reflected
light (72) calculated by the control meansis high-
er than a set area ratio, a dampening water sup-
ply amount of the dampening water device (11)
is controlled to reduce such that the area ratio
of the region of the high brightness is less than
or equal to the set area ratio.

2. Aprinting system of the offset rotary press according
to claim 1,
wherein the LED light source (32) irradiates the irra-
diation light (71) of a specific wavelength, and the
camera (33) shoots only the reflected light (72) of
the specific wavelength.

3. Aprinting system of the offset rotary press according
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to claim 1 or 2,

wherein a temperature of the dampening water sup-
plied by the dampening water device (11) and a tem-
perature of the ink supplied by an ink device (21) are
kept constant.

A printing system of the offset rotary press according
to any one of claims 1 to 3,

wherein the LED light source (32) is a high color ren-
dering LED.

A printing system of the offset rotary press according
to any one of claims 1 to 4,

wherein the control means repeatedly calculates an
area ratio of the high brightness region of the reflect-
ed light (72) and stores it during print executing, ma-
chine learning a control model in which the damp-
ening water supply amount of the dampening water
device is controlled to reduce such that the arearatio
of the region of the high brightness is less than or
equal to the set area ratio according to the stored
area ratio and updates to a control model according
to the calculated area ratio.

A printing system of the offset rotary press according
to claim 5,

wherein the control means stores, in addition to the
area ratio, information on at least one or more se-
lected from operation status of the offset rotary press
(1), detection information on printing results, temper-
ature and humidity, and machine learning the control
model using the stored area ratio and stored infor-
mation other than the area ratio and updates to a
control model corresponding to the information.

A printing system of the offset rotary press according
to claim 6,

wherein the operation status of the offsetrotary press
(1) includes information on at least one or more se-
lected from a dampening water supply amount at the
start of printing, an ink supply amount at the start of
printing, information on a pattern to be printed, a
printing speed during printing, the dampening water
supply amount during printing, and the ink supply
amount during printing.

A printing system of the offset rotary press according
toclaim6or7,

wherein the detection information on printing result
includes information on at least one or more selected
from, a dot shape, a dot area ratio and ink concen-
tration which are detected from the printing results.

A printing system of the offset rotary press according
to any one of claims 6 to 8,

wherein the information on temperature and humid-
ity includes information on at least one or more se-
lected from a dampening water temperature at the
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start of printing, an ink temperature at the start of
printing, an oscillating roller water flow temperature
at the start of printing, a plate cylinder water flow
temperature at the start of printing, a temperature
inside the factory at the start of printing, humidity
inside the factory at the start of printing, the damp-
ening water temperature during printing, the ink tem-
perature during printing, the oscillating roller water
flow temperature during printing, the plate cylinder
water flow temperature during printing, the temper-
ature inside the factory during printing, and the hu-
midity inside the factory during printing.

A printing system of the offset rotary press according
to any one of claims 5 to 9,

wherein the control modelis updated on a cloud serv-
er (51) independent of the offset rotary press (1).

A printing system of the offset rotary press according
to any one of claims 5 to 9,

wherein the control model can be updated by a con-
trol device (56) in the offset rotary machine (1).

A printing system of the offset rotary press according
to any one of claims 5 to 9,

wherein the dampening water of the dampening wa-
ter device (11)is controlled using the updated control
model.

An offset rotary press (1) comprising the printing sys-
tem according to any one of claims 1 to 12.

Patentanspriiche

1.

Drucksystem einer Offset-Rotationsdruckmaschine,
wobei die Offset Rotationsdruckmaschine (1) Fol-
gendes umfasst:

mindestens eine oder mehrere Druckeinheiten
®),

wobei die Druckeinheit Folgendes umfasst: ei-
nen Plattenzylinder (6); eine Feuchtwasservor-
richtung (11), die dem Plattenzylinder (6)
Feuchtwasser zufiihrt; eine Tintenvorrichtung
(21), die dem Plattenzylinder (6) Tinte zuflhrt;
eine LED-Lichtquelle (32), die ein Bestrahlungs-
licht (71) auf eine Oberflache des Plattenzylin-
ders (6) und/oder eine Oberflache irgendeiner
Walze der Tintenvorrichtung ausstrahlt; und ei-
ne Kamera (33) zum Aufnehmen eines reflek-
tierten Lichts (72), das von der Oberflache des
Plattenzylinders und/oder der Oberflache der
Walze reflektiert wird; und eine Erkennungsein-
richtung zum Erkennen des Tintenemulsifikati-
onszustands mit einer Steuereinrichtung zum
Verzweigen eines aufgenommenen Bildes der
Kamera (33) in einen Bereich von reflektiertem
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Licht (72) mit hoher Helligkeit und einen Bereich
von reflektiertem Licht (72) mit geringer Hellig-
keit und zum Berechnen eines Flachenverhalt-
nisses des Bereichs des reflektierten Lichts mit
hoher Helligkeit in Bezug auf die gesamte Fla-
che eines aufgenommenen Bildes der Kamera;
und wenn das Flachenverhaltnis in dem Bereich
des reflektierten Lichts (72) mit hoher Helligkeit,
dasvon der Steuereinrichtung berechnet wurde,
héher als ein eingestelltes Flachenverhaltnis ist,
wird eine Menge der Feuchtwasserzufuhr der
Feuchtwasservorrichtung (11) so gesteuert,
dass sie verringert wird, so dass das Flachen-
verhaltnis des Bereichs mit der hohen Helligkeit
kleiner als das oder gleich dem eingestellte(n)
Flachenverhaltnis ist.

Drucksystem der Offset-Rotationsdruckmaschine
nach Anspruch 1, wobei die LED-Lichtquelle (32)
das Bestrahlungslicht (71) mit einer spezifischen
Wellenlange ausstrahlt und die Kamera (33) nur das
reflektierte Licht (72) mit der spezifischen Wellen-
lange aufnimmt.

Drucksystem der Offset-Rotationsdruckmaschine
nach Anspruch 1 oder 2, wobei eine Temperatur des
von der Feuchtwasservorrichtung (11) zugefiihrten
Feuchtwassers und eine Temperatur der von einer
Tintenvorrichtung (21) zugefiihrten Tinte konstant
gehalten werden.

Drucksystem der Offset-Rotationsdruckmaschine
nach einem der Anspriiche 1 bis 3, wobei die LED-
Lichtquelle (32) eine LED mit hoher Farbwiedergabe
ist.

Drucksystem der Offset-Rotationsdruckmaschine
nach einem der Anspriiche 1 bis 4, wobei die Steu-
ereinrichtung wiederholt ein Flachenverhaltnis des
Bereichs des reflektierten Lichts (72) mit hoher Hel-
ligkeit berechnet und dieses wahrend der Ausfiih-
rung des Drucks speichert, wobei es ein Steuermo-
dell durch Maschinenlernen erlernt, in dem die Men-
ge der Feuchtwasserzufuhr der Feuchtwasservor-
richtung so gesteuert wird, dass sie verringert wird,
so dass das Flachenverhaltnis des Bereichs mit der
hohen Helligkeit kleiner als das oder gleich dem ein-
gestellte(n) Flachenverhaltnis gemal dem gespei-
cherten Flachenverhaltnis ist, und zu einem Steuer-
modell gemaR dem berechneten Flachenverhaltnis
aktualisiert.

Drucksystem der Offset-Rotationsdruckmaschine
nach Anspruch 5, wobei die Steuereinrichtung zu-
satzlich zu dem Flachenverhaltnis Informationen
Uber mindestens einen oder mehrere Punkte spei-
chert, die ausgewahlt sind aus dem Betriebsstatus
der Offset-Rotationsdruckmaschine (1), Erken-
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nungsinformationen tber Druckergebnisse, Tempe-
ratur und Feuchtigkeit, und wobei es das Steuermo-
dell durch Maschinenlernen unter Verwendung des
gespeicherten Flachenverhaltnisses und der ge-
speicherten Informationen, abgesehen von dem Fla-
chenverhéltnis, erlernt und entsprechend den Infor-
mationen zu einem Steuermodell aktualisiert.

Drucksystem der Offset-Rotationsdruckmaschine
nach Anspruch 6, wobei der Betriebsstatus der Off-
set-Rotationsdruckmaschine (1) Informationen tber
mindestens einen oder mehrere Punkte einschlielt,
ausgewahlt aus einer Menge einer Feuchtwasser-
zufuhr zu Beginn des Druckens, einer Menge einer
Tintenzufuhr zu Beginn des Druckens, Informatio-
nen Uber ein zu druckendes Muster, eine Druckge-
schwindigkeit wahrend des Druckens, die Menge
der Feuchtwasserzufuhr wahrend des Druckens und
die Menge der Tintenzufuhr wahrend des Druckens.

Drucksystem der Offset-Rotationsdruckmaschine
nach Anspruch 6 oder 7, wobei die Erkennungsin-
formationen lber das Druckergebnis Informationen
Uber mindestens einen oder mehrere Punkte ein-
schlielen, ausgewahlt aus einer Punktform, einem
Punktflachenverhaltnis und einer Tintenkonzentrati-
on, die anhand der Druckergebnisse erkannt wer-
den.

Drucksystem der Offset-Rotationsdruckmaschine
nach einem der Anspriiche 6 bis 8, wobei die Infor-
mationen Uber die Temperatur und Feuchtigkeit In-
formationen Uber mindestens einen oder mehrere
Punkte einschlieRen, ausgewahlt aus einer Feucht-
wassertemperatur zu Beginn des Druckens, einer
Tintentemperatur zu Beginn des Druckens, einer
Wasserstromtemperatur der oszillierenden Walze
zu Beginn des Druckens, einer Wasserstromtempe-
ratur des Plattenzylinders zu Beginn des Druckens,
einer Temperaturinnerhalb der Fabrik zu Beginndes
Druckens, der Feuchtigkeit innerhalb der Fabrik zu
Beginn des Druckens, der Feuchtwassertemperatur
wahrend des Druckens, der Tintentemperatur wah-
rend des Druckens, der Wasserstromtemperatur der
oszillierenden Walze wahrend des Druckens, der
Wasserstromtemperatur des Plattenzylinders wah-
rend des Druckens, der Temperatur innerhalb der
Fabrik wahrend des Druckens und der Feuchtigkeit
innerhalb der Fabrik wahrend des Druckens.

Drucksystem der Offset-Rotationsdruckmaschine
nach einem der Anspriiche 5 bis 9, wobei das Steu-
ermodell auf einem Cloudserver (51) unabhangig
von der Offset-Rotationsdruckmaschine (1) aktuali-
siert wird.

Drucksystem der Offset-Rotationsdruckmaschine
nach einem der Anspriiche 5 bis 9, wobei das Steu-
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ermodell durch eine Steuervorrichtung (56) in der
Offset-Rotationsdruckmaschine (1) aktualisiert wer-
den kann.

12. Drucksystem der Offset-Rotationsdruckmaschine
nach einem der Anspriiche 5 bis 9, wobei das
Feuchtwasser der Feuchtwasservorrichtung (11)
unter Verwendung des aktualisierten Steuermodells
gesteuert wird.

13. Offset-Rotationsdruckmaschine (1), umfassend das
Drucksystem nach einem der Anspriiche 1 bis 12.

Revendications

1. Systéme d'impression d’'une presse rotative offset,
la presse rotative offset (1) comprenant :

au moins une ou plusieurs unités d’'impression
(5),

'unité d’impression comprenant; un cylindre
porte-plaque (6) ; un dispositif d’eau de mouilla-
ge (11) qui fournit de 'eau de mouillage au cy-
lindre porte-plaque (6) ; undispositifaencre (21)
qui fournit de I'’encre au cylindre porte-plaque
(6);

une source de lumiéere a DEL (32) quiirradie une
lumiere d’irradiation (71) sur une surface du cy-
lindre porte-plaque (6) et/ou une surface de
n’'importe quel rouleau du dispositif a encre ; et
un appareil photographique (33) pour photogra-
phier une lumiéere réfléchie (72) réfléchie depuis
la surface du cylindre porte-plaque et/ou la sur-
face du rouleau ; et un moyen de détection de
I'état d’émulsification de I'encre comportant un
moyen de commande pour diviser une image
de prise de vue de l'appareil photographique
(33) en une région de luminosité élevée de lu-
miere réfléchie (72) et une région de faible lu-
minosité de lumiére réfléchie (72) et calculer un
rapport de surface de la région de luminosité
élevée de la lumiere réfléchie par rapport a toute
la surface d’'une image prise par l'appareil
photographique ; et lorsque le rapport de surfa-
ce dans la région de luminosité élevée de la lu-
miere réfléchie (72) calculé par le moyen de
commande est supérieuraunrapportde surface
défini, une quantité d’alimentation en eau de
mouillage du dispositif d’eau de mouillage (11)
est commandée a la baisse de telle sorte que le
rapport de surface de la région de luminosité
élevée soit inférieur ou égal au rapport de sur-
face défini.

2. Systeme d’impression de la presse rotative offset
selon la revendication 1, dans lequel la source de
lumiere aDEL (32)irradie la lumiére d’irradiation (71)
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d’une longueur d’'onde spécifique, et I'appareil pho-
tographique (33) prend uniquement des photos de
la lumiere réfléchie (72) de la longueur d’onde spé-
cifique.

Systeme d’impression de la presse rotative offset
selon la revendication 1 ou 2,

dans lequel une température de I'eau de mouillage
fournie par le dispositif d’eau de mouillage (11) et
une température de I'encre fournie par un dispositif
a encre (21) sont maintenues constantes.

Systeme d’impression de la presse rotative offset
selon I'une quelconque des revendications 1 a 3,
dans lequel la source de lumiére a DEL (32) est une
DEL a rendu de couleur élevé.

Systeme d’impression de la presse rotative offset
selon I'une quelconque des revendications 1 a 4,
dans lequel le moyen de commande calcule de ma-
niére répétée un rapport de surface de la région de
luminosité élevée de la lumiere réfléchie (72) et le
stocke pendant I'exécution de I'impression, appre-
nant automatiquement un modéle de commande
dans lequel la quantité d’alimentation en eau de
mouillage du dispositif d’eau de mouillage est com-
mandée a la baisse de telle sorte que le rapport de
surface de la région de luminosité élevée soit infé-
rieur ou égal au rapport de surface défini en fonction
du rapport de surface stocké et met a jour un modele
de commande en fonction du rapport de surface cal-
culé.

Systeme d’impression de la presse rotative offset
selon la revendication 5, dans lequel le moyen de
commande stocke, en plus du rapport de surface,
des informations sur au moins un ou plusieurs élé-
ments choisis parmi I'état de fonctionnement de la
presse rotative offset (1), des informations de détec-
tion sur les résultats d'impression, la température et
'humidité, et I'apprentissage automatique du mode-
lede commande al'aide durapportde surface stocké
et des informations stockées autres que le rapport
de surface et met a jour un modele de commande
correspondant aux informations.

Systeme d’impression de la presse rotative offset
selon la revendication 6, dans lequel I'état de fonc-
tionnement de la presse rotative offset (1) comprend
des informations sur au moins un ou plusieurs élé-
ments choisis parmi une quantité d’alimentation en
eau de mouillage au début de I'impression, une
quantité d’alimentation en encre au début de I'im-
pression, des informations sur un motif a imprimer,
une vitesse d’impression pendant l'impression, la
quantité d’alimentation en eau de mouillage pendant
Iimpression, et la quantité d’alimentation en encre
pendant I'impression.
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Systeme d’impression de la presse rotative offset
selon la revendication 6 ou 7,

dans lequel les informations de détection sur le ré-
sultat d’impression comprennent des informations
sur au moins un ou plusieurs éléments choisis parmi
une forme de point, un rapport de surface de point
et une concentration d’encre qui sont détectés a par-
tir des résultats d’'impression.

Systeme d’impression de la presse rotative offset
selon I'une quelconque des revendications 6 a 8,
dans lequel les informations sur la température et
’humidité comprennent des informations sur au
moins un ou plusieurs éléments choisis parmi une
température de I'eau de mouillage au début de I'im-
pression, une température de I'encre au début de
I'impression, une température de flux d’eau du rou-
leau oscillant au début de I'impression, une tempé-
rature de flux d’eau du cylindre porte-plaque au dé-
but de I'impression, une température a l'intérieur de
'usine au début de I'impression, 'humidité a l'inté-
rieur de l'usine au début de I'impression, la tempé-
rature de I'eau de mouillage pendant I'impression,
la température de I'encre pendant I'impression, la
température de flux d’eau du rouleau oscillant pen-
dant I'impression, la température de flux d’eau du
cylindre porte-plaque pendant I'impression, la tem-
pérature a l'intérieur de I'usine pendant I'impression
et ’humidité a l'intérieur de I'usine pendant I'impres-
sion.

Systeme d’impression de la presse rotative offset
selon I'une quelconque des revendications 5 a 9,
dans lequel le modéle de commande est mis a jour
surun serveurennuage (51) indépendantde la pres-
se rotative offset (1).

Systeme d’impression de la presse rotative offset
selon I'une quelconque des revendications 5 a 9,
dans lequel le modéle de commande peut étre mis
a jour par un dispositif de commande (56) dans la
machine rotative offset (1).

Systeme d’impression de la presse rotative offset
selon I'une quelconque des revendications 5 a 9,
dans lequel I'eau de mouillage du dispositif d'eau de
mouillage (11) est commandée a l'aide du modéle
de commande mis a jour.

Presse rotative offset (1) comprenant le systeme
d’impression selon 'une quelconque des revendica-
tions 1a12.
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FIG. 2
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FIG. 3
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FIG. 4

17



EP 4 166 334 B1

FIG. 5
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