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(54) IMAGE FORMING DEVICE AND IMAGE FORMING CONTROL METHOD

(57) An image forming device (100) and an image
forming control method of the image forming device in-
cluding: a conveyance section (10); an obtaining section
(40); a recording operation section (20) having recording
elements (26); and a controller (50, 251), wherein the
recording elements are divided into element groups
(211), which perform image formation in recording rang-
es different in a width direction, recording ranges adja-
cent in the width direction partially overlap, drive data is
set so that a recording element corresponding to a pre-
determined range (Da, Db) from an end in the width di-
rection in each recording range does not perform the re-

cording operation, for each element group, the controller
changes a correspondence relationship between the
drive data and the recording elements so that the drive
data associated with each drive element (26) is associ-
ated with each recording element at positions according
to a positional shift amount (W) in the width direction of
the recording medium, which is obtained based on move-
ment information for each position in the movement di-
rection, and the predetermined range is determined to
be equal to or more than a maximum width (Wm) of a
periodical change of the positional shift amount.
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Description

BACKGROUND

Technological Field

[0001] The present invention relates to an image form-
ing device and an image forming control method.

Description of the Related Art

[0002] There are image forming devices each of which
causes multiple nozzles to eject ink to make the ink attach
onto a recording medium and records an image (includ-
ing three-dimensional structures, film formation not hav-
ing colors, and the like) on the recording medium. Such
image forming devices include a single pass type image
forming device which records an image without perform-
ing scanning of nozzles by moving the recording medium
relative to the nozzles in a predetermined direction and
arranging the nozzles over the recordable width of the
recording medium in a width direction crossing the pre-
determined direction, in order to meet the requirements
of high speed and high accuracy.
[0003] As for the single pass type image forming de-
vice, there is known a technique of using line heads ar-
ranging nozzles over the recordable width by arranging
a plurality of blocks (element groups) in a width direction,
each of the blocks arranging a plurality of nozzles. How-
ever, this case has a problem that it is difficult to suffi-
ciently suppress the shift of relative positions between
the blocks at the time of assembly. With respect to this,
JP 2009-51066A discloses a technique of adjusting the
use range of nozzles in each of the blocks according to
the relative position of the block by assembling adjacent
blocks to overlap each other a little in the width direction.
In a case where an image is recorded by using the line
heads which are divided into a plurality of blocks in such
a way, it is possible to reduce the trouble of processing
by division processing of image data corresponding to
each of the blocks.

SUMMARY

[0004] However, there is a case where the image re-
cording medium does not move accurately straight in the
desired direction, periodical positional shift in the width
direction occurs and the image quality is degraded, de-
pending on the conveyance accuracy of the conveyance
section which conveys the recording medium. When the
image forming positions are corrected in response to this
positional shift, the conventional techniques cannot sup-
press the degradation of image quality since the data
corresponding to each of the blocks is not sufficient or
goes out and cannot be recorded. On the other hand,
there has been a problem that transmitting data between
the blocks is troublesome.
[0005] An object of the present invention is to provide

an image forming device and an image forming control
method which can suppress the degradation of image
quality and perform the recording operation more easily.
[0006] To achieve at least one of the abovementioned
objects, according to an aspect of the present invention,
an image forming device reflecting one aspect of the
present invention includes: a conveyance section that
conveys a recording medium; an obtaining section that
obtains movement information of the recording medium
which is conveyed; a recording operation section that
has a plurality of recording elements which perform a
recording operation; and a controller. The plurality of re-
cording elements are divided into a plurality of element
groups, each of the element groups having a plurality of
recording elements, the plurality of element groups per-
form image formation in respective recording ranges that
are different in a width direction which is orthogonal to a
movement direction of the conveyed recording medium
in a plane parallel to the recording medium, recording
ranges that are adjacent in the width direction among the
recording ranges partially overlap in the width direction,
setting is performed to drive data related to the recording
operation so that a recording element does not perform
the recording operation, the recording element corre-
sponding to a predetermined range from an end in the
width direction in each of the recording ranges, for each
of the element groups, the controller changes a corre-
spondence relationship between the drive data and the
recording elements so that the drive data, to which the
setting is performed and which is associated with each
drive element, is associated with each of the recording
elements at positions according to a positional shift
amount in the width direction of the recording medium,
the positional shift amount being obtained based on the
movement information for each position in the movement
direction, and the predetermined range is determined to
be equal to or more than a maximum width of a periodical
change of the positional shift amount.
[0007] In the image forming device, the conveyance
section has a placement member on which the recording
medium is placed, and the positional shift amount is ob-
tained based on the movement information related to me-
andering during movement of the placement member.
[0008] In the image forming device, the placement
member is an endless belt.
[0009] In the image forming device, an index indicating
a reference position is provided to the placement mem-
ber, and the obtaining section obtains the movement in-
formation of the recording medium based on a detection
result of the index.
[0010] In the image forming device, when drive data
corresponding to a part of the recording elements does
not exist by change of the correspondence relationship,
the controller adds data not causing the part of the re-
cording elements to perform the recording operation as
the drive data corresponding to the part of the recording
elements.
[0011] In the image forming device, when a recording
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element corresponding to part of the drive data does not
exist by change of the correspondence relationship, the
controller deletes the part of the drive data.
[0012] The image forming device includes a plurality
of first storages corresponding to the respective element
groups, wherein the drive data is stored in the plurality
of first storages for ranges respectively corresponding to
the recording ranges of the element groups, and the drive
data is processed in parallel.
[0013] In the image forming device, the first storages
are provided on respective separate substrates.
[0014] The image forming device includes a second
storage that stores reference data indicating a pattern of
the periodical change of the positional shift amount,
wherein the controller obtains the positional shift amount
based on the movement information by using the refer-
ence data.
[0015] In the image forming device, the same refer-
ence data is retained so as to correspond to each of the
element groups of the recording operation section.
[0016] In the image forming device, the controller has
individual controllers corresponding to the respective el-
ement groups, and the movement information is synchro-
nized and input to the individual controllers.
[0017] In the image forming device, the obtaining sec-
tion has an encoder that measures a conveyance move-
ment amount by the conveyance section.
[0018] The image forming device includes a plurality
of recording operation sections, each of the recording
operation sections being the recording operation section,
wherein the plurality of recording operation sections are
arranged at positions that are different in the movement
direction of the conveyed recording medium, and at least
a part of the recording operation sections performs the
recording operation with a color different from a color of
a recording operation section other than the part of the
recording operation sections.
[0019] To achieve at least one of the abovementioned
objects, according to another aspect of the present in-
vention, an image forming control method reflecting one
aspect of the present invention is an image forming con-
trol method of an image forming device including: a con-
veyance section that conveys a recording medium; an
obtaining section that obtains movement information of
the recording medium which is conveyed; and a record-
ing operation section that has a plurality of recording el-
ements which perform a recording operation, wherein
the plurality of recording elements are divided into a plu-
rality of element groups, each of the element groups hav-
ing a plurality of recording elements, the plurality of ele-
ment groups perform image formation in respective re-
cording ranges that are different in a width direction which
is orthogonal to a movement direction of the conveyed
recording medium in a plane parallel to the recording
medium, and recording ranges that are adjacent in the
width direction among the recording ranges partially
overlap in the width direction, the image forming control
method including: an initial setting step that is performing

setting to drive data related to the recording operation so
that a recording element does not perform the recording
operation, the recording element corresponding to a pre-
determined range from an end in the width direction in
each of the recording ranges; and an adjusting step that
is changing, for each of the element groups, a corre-
spondence relationship between the drive data and the
recording elements so that the drive data, to which the
setting is performed and which is associated with each
drive element, is associated with each of the recording
elements at positions according to a positional shift
amount in the width direction of the recording medium,
the positional shift amount being obtained based on the
movement information for each position in the movement
direction, wherein the predetermined range is deter-
mined to be equal to or more than a maximum width of
a periodical change of the positional shift amount.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The advantages and features provided by one
or more embodiments of the invention will become more
fully understood from the detailed description given here-
inbelow and the appended drawings which are given by
way of illustration only, and thus are no intended as a
definition of the limits of the present invention, wherein:

FIG. 1 is an entire perspective view of an inkjet re-
cording device which is an embodiment of an image
forming device of the present invention;
FIG. 2 is a bottom view showing a surface facing a
conveyance surface of a head unit;
FIG. 3 is a block diagram showing the functional con-
figuration of the inkjet recording device;
FIG. 4 is a view showing the configuration related to
processing of image data;
FIG. 5A is a flowchart showing a procedure of drive
image division processing;
FIG. 5B is a flowchart showing a procedure of drive
image output processing;
FIG. 6A is a view for explaining a shift of image data
in response to meandering;
FIG. 6B is a view for explaining a shift of image data
in response to meandering;
FIG. 7A is a view for explaining a shift of image data
in response to meandering;
FIG. 7B is a view for explaining a shift of image data
in response to meandering;
FIG. 8A is a view for explaining a complementary
operation of the ink ejection failure nozzle; and
FIG. 8B is a view for explaining a complementary
operation of the ink ejection failure nozzle.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] An embodiment of the present invention will be
described on the basis of the drawings. However, the
scope of the invention is not limited to the disclosed em-
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bodiments.
[0022] FIG. 1 is the entire perspective view of an inkjet
recording device 100 which is the embodiment of an im-
age forming device of the present invention.
[0023] The inkjet recording device 100 has a plurality
of, eight in the embodiment, line heads, and can perform
recording of a color image by ejecting the ink with the
single pass method. The inkjet recording device 100 in-
cludes: a conveyance section 10; recording operation
sections 20; an ink supplying section 30; a conveyance
detecting section 41; an image detecting section 42, and
the like.
[0024] The conveyance section 10 includes: a drive
roller 11; a conveyance driving section 12, a conveyance
belt 14 (placement member); and the like. The convey-
ance driving section 12 has a rotation motor which causes
the drive roller 11 to perform a rotation operation at a
predetermined speed. The conveyance belt 14, which is
endless, is wound around the drive roller 11 in addition
to following rollers not shown in the drawings, and the
conveyance belt 14 performs a rotary movement by the
rotation of the drive roller 11. With the outer surface of
this conveyance belt 14 as the conveyance surface, the
conveyance section 10 places the recording medium in
a predetermined range on the conveyance surface, and
conveys the recording medium in the rotary movement
direction (movement direction of the recording medium
at the time of conveyance, that is, conveyance direction)
in accordance with the rotary movement of the convey-
ance belt 14. Though the type of the recording medium
is not especially limited, the recording medium in the em-
bodiment is a continuous fabric or the like. For example,
a roll type fabric is sequentially rolled out to be placed on
the conveyance surface, and can be conveyed.
[0025] Each of the recording operation sections 20 in-
cludes a carriage 22, a carriage elevation section 23, and
the like. A set number (eight, in the embodiment) of the
recording operation sections 20 are provided (a plurality
of recording operation sections 20 are provided), the set
number corresponding to the color number of inks. Each
of the carriages 22 is arranged above (in the height di-
rection) the conveyance surface of the recording medium
by the conveyance section 10 so as to extend in a direc-
tion crossing the conveyance direction of the conveyance
by the conveyance section 10, which is the width direction
orthogonal to the conveyance direction in the embodi-
ment, in the plane parallel to the conveyance surface. A
head unit 21 (see FIG. 2; line head) is fixed to each of
the carriages 22 so as to be able to eject the ink droplets
from the openings of nozzles (nozzle openings 27a; see
FIG. 2) over the entire width (recordable width in the width
direction, a little margin may be provided to both ends or
one end) of the recording medium which is conveyed.
The number (two or more) of the recording elements 26
(see FIG. 3), which are nozzles here, the ink flow paths
(ink chambers) and the structures to eject the ink from
the respective nozzles (after-mentioned electromechan-
ical conversion elements 252; see FIG. 3), which are in-

cluded in each of the eight (a plurality of) head units 21,
may be determined as needed according to the recording
resolution, the size of the recording medium which can
be recorded by the inkjet recording device 100, and the
like. The plurality of carriages 22, that is, the recording
operation sections 20 are provided at positions which are
different from each other in the conveyance direction.
Each of the carriages 22 is provided so as to be able to
change the position in the height direction by the carriage
elevation section 23, and the distance from the convey-
ance surface to the head unit 21 is changed in accord-
ance with the movement of the carriage 22. The ink is
ejected from the nozzles by the recording elements 26
performing the recording operation (ejecting the ink), and
thereby an image is recorded (formed) on the recording
medium.
[0026] The carriage elevation section 23 changes the
distance of the carriage 22 from the conveyance surface.
The carriage elevation section 23 includes elevation mo-
tors 232, electromagnetic brakes 233, beam members
234, supporting sections 235, and the like.
[0027] Two beam members 234 are provided in nearly
parallel in the direction crossing the conveyance direction
(orthogonal to the conveyance direction in the embodi-
ment, that is, width direction) above the conveyance belt
14 (conveyance surface side of the recording medium).
The supporting sections 235 are respectively fixed to
both of the ends of the beam members 234. The elevation
motors 232, the electromagnetic brakes 233 and the car-
riage 22 are attached to the supporting sections 235.
[0028] The carriage 22 is positioned by moving up or
down in accordance with the operations of the elevation
motors 232 and electromagnetic brakes 233 which are
driven on the basis of the control signal from the controller
50 (see FIG. 3).
[0029] The elevation motors 232 move the carriage 22
at a predetermined elevation speed. As the elevation mo-
tors 232, for example, servomotors or stepping motors
are used.
[0030] The electromagnetic brakes 233 maintain the
fixed state of the carriage 22. The fixed state is released
according to the drive signal, and thereby the movement
of the carriage 22 by the elevation motors 232 becomes
possible temporarily. That is, in a normal state including
the time of disconnection of the power supply, the elec-
tromagnetic brakes 233 fix the carriage 22. As the elec-
tromagnetic brakes 233, for example, disc brakes are
used.
[0031] The ink supplying section 30 contains inks of
respective colors used in the image formation, and sup-
plies the inks to the head units 21. In the embodiment,
ink storing tanks 31 of the respective colors are arranged
in a dedicated rack 32, and connected to the head units
21 which eject the inks of the respective colors via a piping
such as a tube. The inks of the respective colors are not
especially limited. However, in the embodiment, the
colors of the inks are eight colors which are different from
each other, and include C (cyan), M (magenta), Y (yellow)
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and K (black). For example, inks of P (pink), S (sky), G
(gray) and O (orange) (at least a part of the inks is an
ink(s) of a color(s) different from the ink(s) other than the
part of the inks) can be further supplied. The inks of the
respective colors are ejected as respective minute dots
and attached to the recording medium by the nozzles of
the head units 21 to which the respective inks were sup-
plied. A mixed color image expressed by the densities
corresponding to the number of minute dots, the size of
dots (droplet amount) and the like and a combination
thereof is formed. The colors of inks which are stored in
the ink storing tank 31 and supplied to the head units 21
may be exchangeable.
[0032] The conveyance detecting section 41 is located
on the upstream side in the conveyance direction of the
recording operation sections 20, and detects an origin
sign O of the conveyance belt 14 (index indicating the
reference position; see FIG. 6), and outputs the detection
signal. The origin sign O is provided at a specific position
in the rotary movement direction at a predetermined dis-
tance from an end in the width direction of the endless
conveyance belt 14. The conveyance detecting section
41 detects the origin sign O for each rotation of the con-
veyance belt 14, and outputs the timing. If necessary,
the conveyance detecting section 41 may be able to
measure and output the position in the width direction of
the origin sign O (which may be a relative position from
the reference position). The origin sign O may be a sign
of a color different from the color of the other portion or
may be a hole provided in the conveyance belt 14, for
example. The conveyance detecting section 41 may be
a sensor which reads the origin sign O or obtains the
detected intensity of the reflected light. In a case where
a hole part is provided as the origin sign O, the convey-
ance detecting section 41 may be a through-beam type
light sensor or the like which penetrates the hole part and
detects the incident light on the opposite side. The light
is not limited to visible light, and may be infrared light and
the like. The conveyance detecting section 41 may be
able to directly detect and identify the position (end) or
the like in the width direction of the recording medium.
[0033] The image detecting section 42 is provided on
the downstream side in the conveyance direction of the
recording operation sections 20, and images and reads
the surface of the recording medium on which an image
was formed by the recording operation sections 20 (or
which passed without image formation). The image de-
tecting section 42 may include a lighting part not shown
in the drawings. The lighting part irradiates the surface
to be imaged by the image detecting section 42 (surface
of recording medium) nearly evenly.
[0034] The image detecting section 42 includes a one
dimensional imaging sensor, for example. In the one di-
mensional imaging sensor in the embodiment, a plurality
of imaging elements are arranged at least over the width
of the conveyance belt 14 in the width direction. The re-
cording medium is moved in the conveyance direction
by the operation of the conveyance section 10, and there-

by the image detecting section 42 can perform two di-
mensional imaging on the recording medium. As the im-
aging sensor, the CCD sensor (Charge Coupled Device),
the CMOS sensor (Complementary Metal Oxide Semi-
conductor) and the like are used. Each of these imaging
sensors performs, with the imaging elements, the imag-
ing operation of outputting the electric charge amount
and the voltage corresponding to the light amount input
to the light receiving element from the surface of the re-
cording medium via an optical system (lens). In the em-
bodiment, the imaging sensor can perform imaging at
each wavelength band (a plurality of wavelength bands)
of RGB, and the color read image can be obtained by
the image detecting section 42. The image detecting sec-
tion 42 may be used to specify after-mentioned mean-
dering information 63 and 255 in advance (for example,
detection of a change pattern of shift amount in the width
direction of a straight line in the conveyance direction
formed on the recording medium).
[0035] The conveyance detecting section 41 and the
image detecting section 42 may be able to change the
distance from the conveyance surface similarly to the
carriage 22.
[0036] FIG. 2 is a bottom surface view showing the
surface facing the conveyance surface in the head unit
21.
[0037] Since each of the head units 21 has a same
shape and a same configuration, the description here will
be made for any arbitrary one of the head units 21.
[0038] In the embodiment, eight recording heads 211a
to 211h (element groups; hereinafter, a part or all of the
recording heads are also collectively described as the
recording heads 211) are fixed to the head unit 21. On
the bottom surface of each of the recording heads 211,
there is provided a nozzle array in which nozzle openings
27a of a plurality of nozzles 27 are arrayed in the width
direction at a predetermined nozzle pitch. The positions
of nozzle openings 27a may be different in the convey-
ance direction as long as the nozzle openings 27a are
arrayed at a predetermined interval in the width direction.
The number and size of nozzle openings 27a shown in
this drawing is shown for explanation, and the number
of nozzle openings 27a is actually larger than the number
shown in the drawing, and the size of the nozzle openings
27a is sufficiently small compared to the width of the ar-
rangement range in the width direction of the nozzle
openings 27a.
[0039] The eight recording heads 211 included in one
head unit 21 are arranged in a staggered manner at dif-
ferent positions. In accordance with this, the arrangement
ranges in the width direction of nozzle openings 27a in
the respective recording heads 211 are located at posi-
tions different from each other, and the image formation
can be performed in recording ranges different from each
other according to these arrangement ranges. The ends
of the arrangement ranges in the width direction of the
nozzle openings 27a in adjacent recording heads 211
(that is, recording ranges by the recording heads 211)
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are a little overlapping with each other. Accordingly, the
head unit 21 is configured to be able to eject the ink from
the plurality of nozzles which are divided into each of the
recording heads 211 at the above nozzle pitch over the
entire width (both ends may have a little margin) of the
recording medium M in the width direction by combination
of the recording ranges in the width direction of the re-
spective eight recording heads 211.
[0040] FIG. 3 is a block diagram showing the functional
configuration of the inkjet recording device 100.
[0041] The inkjet recording device 100 includes the
conveyance section 10, the recording operation sections
20, the detecting section 40 (obtaining section), a con-
troller 50, a storage 60, a communicating section 70, a
display 81, an operation receiving section 82, a bus 90
and the like. The conveyance section 10 has the above-
mentioned conveyance driving section 12. The detecting
section 40 includes the above-mentioned conveyance
detecting section 41 and the image detecting section 42.
[0042] Each of the recording operation sections 20 in-
cludes a carriage driving section 24, a head driving sec-
tion 25, and the like. The carriage driving section 24 out-
puts a drive signal to the above-mentioned elevation mo-
tor 232, the electromagnetic brake 233 and the like, and
operates or fixes them. As mentioned above, the elec-
tromechanical conversion element 252 and the nozzle
27 are included in the recording element 26.
[0043] The head driving section 25 includes a record-
ing controller 251 (individual controller). The recording
controller 251 outputs a drive signal causing the pressure
change of the ink in the ink flow path communicated with
each of the nozzles 27 in the recording head 211 on the
basis of the control of the controller 50. As the configu-
ration causing the pressure change, for example, the
electromechanical conversion element 252 (in the em-
bodiment, piezoelectric element) is used. The electrome-
chanical conversion element 252 causes deformation ac-
cording to the applied voltage, that is, the output voltage
of the drive signal, and thereby deforms the ink flow path,
especially the pressure chamber, the pressure chamber
being formed by determining the size and shape for caus-
ing the pressure change appropriately. As the drive sig-
nal, one or a plurality of voltage waveform patterns are
determined in advance, whether to output the drive signal
in the voltage waveform pattern to the electromechanical
conversion element 252 corresponding to each of the
nozzles is determined according to the control signal and
drive data (halftone image data) from the controller 50.
The ink which was pushed out from the nozzle opening
27a by the deformation operation of the electromechan-
ical conversion element 252 (recording operation of the
recording element 26) by the drive signal is separated
from the ink in the ink flow path by an appropriate amount,
and ejected as ink droplets. The output period of the drive
signal may be fixed at a single period, or minute adjust-
ment may be allowed. Alternatively, the output period of
the drive signal may be determined to be changeable
according to the conveyance speed of the recording me-

dium by the conveyance section 10 and the resolution in
the conveyance direction of the image.
[0044] The recording controller 251 in the embodiment
is provided so as to correspond to each of the plurality
of (eight) recording heads 211, and independently oper-
ates on the basis of the synchronization signal from an
encoder 43 and the conveyance detecting section 41.
The recording controller 251 controls the recording op-
eration of each of the recording heads 211 at the output
period of the drive signal on the basis of the drive data
of the image range to be recorded by the nozzles of the
corresponding recording head 211.
[0045] The controller 50 and the recording controller
251 are included in a controller in the embodiment of the
present invention.
[0046] The detecting section 40 has an encoder 43 in
addition to the above-mentioned conveyance detecting
section 41 and the image detecting section 42. The en-
coder 43 detects the rotation of drive motor or drive roller
11 of the conveyance driving section 12, and outputs a
signal corresponding to the rotation direction for each
rotation of a predetermined angle. The interval from the
previous signal output indicates the rotation speed, that
is, the conveyance speed of the recording medium. The
position in the rotation direction of the conveyance belt
14 and the position of the recording medium which is
conveyed are specified by the detection timing of the or-
igin sign by the conveyance detecting section 41 and the
number of signal outputs from the encoder 43. The de-
tection signal of the conveyance detecting section 41 and
the signal for each predetermined angle of the encoder
43 and the like are obtained as movement information of
the conveyance belt 14 and the recording medium which
is placed on the conveyance belt 14.
[0047] The controller 50 integrally controls the entire
operation of the inkjet recording device 100. The control-
ler 50 includes a CPU 51 (Central Processing Unit), a
RAM 52 (Random Access Memory) and the like. The
controller 50 performs various types of processing for
image formation based on the image data, status signal
and clock signal of each component. The controller 50
performs operation adjustment of the ink ejection from
each of the nozzles 27 and the like, detection of the failure
state of the ejection operation and processing to treat the
failure, and processing such as detection and adjustment
of degradation of image quality.
[0048] The CPU 51 is a hardware processor which per-
forms various types of arithmetic processing, and per-
forms control of conveyance of the recording medium,
supply of the ink, ejection of the ink, the reading operation
of the formed image and the like. The CPU 51 performs
calculation and control for each of the above processing
in accordance with the program which was read from the
storage 60.
[0049] The RAM 52 provides a working memory space
to the CPU 51 and stores temporary data. The storage
region of temporary data may be divided into the RAM
52 and the DRAM region of the storage 60 as needed.
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[0050] The storage 60 stores the program 61, various
types of setting data, and job data 65 for image forming
instruction, and the like. The job data 65 includes record-
ing target image data, the processed data of the recording
target image data, information for operation setting, and
the like. The program 61 includes a specification program
of ejection failure nozzle generating the ink ejection fail-
ure, various types of image processing programs, an as-
signment setting program in the overlapping range of the
arrangement ranges of nozzles 27 in the recording heads
211, and the like. The setting data includes an ejection
failure nozzle list 62 indicating the positions of nozzles
(ejection failure nozzles) generating the ejection failure
of the ink, meandering information 63 indicating the
change pattern of periodical positional shift amount in
the width direction of the recording medium, an assign-
ment setting 64 indicating the selection pattern of nozzles
which can eject the ink in the overlapping range in adja-
cent recording heads 211, and the like. A plurality of piec-
es of meandering information 63 may be retained accord-
ing to the mode of meandering appearing in the inkjet
recording device 100, the setting value of parameters to
depend on, and the like.
[0051] The storage 60 in the embodiment includes a
volatile memory such as a DRAM and a nonvolatile mem-
ory. The temporary data such as job data and processing
data is stored in the volatile memory and processed at a
high speed. The temporary data may be deleted after the
image recording operation is finished. The programs, set-
ting data and the like are retained by the nonvolatile mem-
ory, and are retained even while the electric power is not
supplied to the inkjet recording device 100. A part of the
programs and setting data, for example, initial data and
a basic program may be stored in a ROM or the like which
cannot be deleted or rewritten instead of the nonvolatile
memory.
[0052] The communicating section 70 is a communi-
cation interface which controls the communication oper-
ation with external equipment. The communication inter-
face includes, for example, one or a plurality of network
cards corresponding to various communication protocols
such as a LAN card. On the basis of the control by the
controller 50, the communicating section 70 can obtain
image data of the recording target from the external
equipment and job data including the setting for image
formation, and transmit status information and the like to
the external equipment.
[0053] The display 81 displays the status of the inkjet
recording device 100, the operation menu and the like
on the display screen according to the control signal from
the controller 50. As the display screen, a liquid crystal
screen or the like is used, for example. The display 81
may include an LED lamp or the like which provides an
alarm regarding whether or not the electric power is sup-
plied and/or errors.
[0054] The operation receiving section 82 receives us-
er’s operation and outputs to the controller 50. The op-
eration receiving section 82 has a touch sensor or the

like, for example. The touch sensor may be provided to
be superposed on the display screen of the display 81
and used as a touch panel. The controller 50 outputs the
information on the position and type of the touch opera-
tion which was detected by the touch sensor to the con-
troller 50. The operation receiving section 82 may have
a push button switch and/or a keypad.
[0055] The bus 90 is a path which electrically connects
the controller 50 and each configuration which trans-
mits/receives a signal to/from the controller 50, and trans-
mits the signal.
[0056] Next, the flow and processing of image data will
be described more specifically.
[0057] FIG. 4 is a view showing the configuration for
processing of image data.
[0058] Each of the head units 21 of the inkjet recording
device 100 is provided with substrates 201a to 201h (also
collectively referred to as substrates 201) respectively
corresponding to the recording heads 211a to 211h. As
mentioned above, the recording controllers 251 corre-
sponding to respective recording heads 211a to 211h are
provided on the respective substrates 201, and the
processing operations can be performed in parallel to
each other. The substrates 201 are respectively provided
with memories 253 (first storages). Since the configura-
tions of the substrates 201b to 201h are same as the
configuration of the substrate 201a, the description there-
of is omitted here.
[0059] Each of the substrates 201 receives input of the
drive data (halftone image data) related to the ink ejection
from each of the nozzles 27 (associated with each of the
nozzles 27) on the basis of the job data 65 stored in the
storage 60. The drive data is two dimensionally arranged
in accordance with the arrangement order in the width
direction of the recording element 26 (nozzle 27) and the
drive period order of the ink ejection (that is, position in
the conveyance direction). The drive data is divided in
the width direction for each of the recording ranges of
the recording heads 211, and sent to the memory 253 of
each of the substrates 201. That is, the drive operations
of the respective recording heads 211 are independently
performed on the basis of the respective separate pieces
of data (divided drive data). The divided drive data is
generated so as to overlap with each other for the portion
where the arrangement ranges of nozzle openings 27a
(recording ranges of image) overlap with each other in
the width direction. In the embodiment, the entire halftone
image data in the conveyance direction (two-dimensional
arrangement data divided in the width direction) is sent
to the substrate 201, and while a part or all of the image
is formed a specified number of times, the data which
was sent to the substrate 201 is stored in the memory 253.
[0060] Each of the substrates 201a to 201h stores the
ejection failure nozzle list 254 and the meandering infor-
mation 255 (reference data). Each piece of the mean-
dering information 255 is same as the meandering infor-
mation 63 stored in the storage 60. The ejection failure
nozzle list 254 may be same as the ejection failure nozzle
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list 62 or may be only the list of ejection failure nozzles
in each of the recording heads 211a to 211h correspond-
ing to the respective substrates 201a to 201h. In the em-
bodiment, the ejection failure nozzle list 254 and the me-
andering information 255 are stored and retained in a
volatile memory such as a DRAM (second storage). Each
time the inkjet recording device 100 is activated and each
time an update is requested explicitly, the above corre-
sponding data of the ejection failure nozzle list 254 and
meandering information 255 are transmitted from the
storage 60, and stored and retained during the operation
of the inkjet recording device 100. Alternatively, the ejec-
tion failure nozzle list 254 and meandering information
255 may be stored continuously in a nonvolatile memory
and the like unless the update data is received.
[0061] The detection signals of the conveyance detect-
ing section 41 and the encoder 43 are in cascade con-
nection in series (in chains) to the substrates 201a to
201h, and the detection signals are obtained (input) in
synchronization.
[0062] When the drive data is divided, as for the over-
lapping range in the width direction of the arrangement
ranges (recording ranges of formed image) of nozzles
27 in adjacent recording heads 211, the controller 50
assigns the drive data to one of the recording heads 211.
This assignment is performed separately or collectively
to the portion which is mechanically assigned to one of
the recording heads 211 and to the portion which is as-
signed at an appropriate ejection distribution rate on the
basis of the assignment setting 64. All pieces of drive
data corresponding to the nozzles of the recording head
211 to which the drive data was not assigned are set to
non-ejection so as not to eject the ink regardless of the
original drive data.
[0063] In each of the substrates 201, according to the
meandering (periodical positional shift in the width direc-
tion) of the recording medium, the recording controller
251 performs adjustment so that the image formation is
continued at a correct position on the recording medium
by shifting (changing) the correspondence relationship
between one-dimensional data (line data) in the width
direction and the nozzles (recording elements 26) which
are arranged in order in the width direction at each drive
period (each of the above predetermined timings) of the
obtained divided drive data. The conveyance belt 14 gen-
erates a little meandering according to the accuracy and
the like of each of the components such as the drive roller
11. That is, the conveyance belt 14 has a little periodical
change in the width direction of each position in the rotary
movement direction on the conveyance belt 14 when the
conveyance belt 14 moves in the rotary movement direc-
tion. The recording medium can generate a periodical
change of position in the width direction on the basis of
the meandering of this conveyance belt 14. In each of
the substrates 201a to 201h, the position of conveyance
belt 14 is specified by the detection timing of the origin
sign by the conveyance detecting section 41 and the
movement amount of the conveyance belt 14 (that is,

conveyance movement amount of the recording medium,
and movement speed) by the detection signal of encoder
43. The phase of this periodical change at a desired po-
sition and timing is specified on the basis of the move-
ment information of the recording medium, thereby the
meandering information 255 storing this periodical
change is referred to (used), and the positional shift
amount in the width direction related to the meandering
is specified. The recording controller 251 shifts the cor-
respondence relationship between the drive data and the
nozzles 27 by the amount corresponding to the positional
shift amount in the width direction, for each line unit ex-
tending in the width direction.
[0064] Thereafter, complementary processing of dis-
tributing the ink ejection, which is assigned to the ejection
failure nozzle, to a nozzle around the ejection failure noz-
zle on the basis of the ejection failure nozzle list 62. The
drive data after complementary processing is sent to the
recording head 211a at an appropriate timing according
to the clock signal, and causes the electromechanical
conversion elements 252 to perform the deformation op-
eration.
[0065] FIGS. 5A and 5B are flowcharts showing the
processing procedures of the drive image.
[0066] FIG. 5A is a flowchart showing the control pro-
cedure of drive image division processing by the control-
ler 50. FIG. 5B is a flowchart showing the control proce-
dure of drive image output processing by each of the
recording controllers 251. These processing is included
in an image forming control method in the embodiment.
[0067] The drive image division processing is started
after generation of the halftone image as image data for
drive in the controller 50. The controller 50 obtains the
halftone image (step S101). The controller 50 sets the
recording range (arrangement range of nozzles 27) in
each of the substrates 201 to the halftone image (step
S102). The recording ranges are determined to overlap
with each other in the substrates 201 corresponding to
the respective recording heads 211 for the above-men-
tioned overlapping range.
[0068] The controller 50 performs assignment
processing of the overlapping range by using the assign-
ment setting 64. The controller 50 divides the drive data
into the data ranges corresponding to the recording rang-
es corresponding to the respective substrates 201 so that
each range has the above-mentioned overlapping range
(after the assignment processing) (step S103; initial set-
ting step). The controller 50 outputs the drive data (divid-
ed drive data) which was divided to each of the substrates
201 (step S104). The controller 50 then ends the drive
image division processing.
[0069] The drive image output processing by the re-
cording controller 251 of each of the substrates 201 is
started in response to the input of divided drive data to
the memory 253. The recording controller 251 obtains
the divided drive data and reads the obtained data (step
S201). The recording controller 251 obtains the positional
information and speed information of the conveyance belt
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14 (collectively, movement information of the recording
medium) on the basis of the synchronization signal from
the encoder 43 and the like. On the basis of these infor-
mation and the meandering information 255, the record-
ing controller 251 obtains the positional shift amount (me-
andering amount) in the width direction of the recording
medium at the position where the ink attaches to the re-
cording medium and at a timing when the ink attaches
to the recording medium (which may be generally the
ejection timing from each of the nozzles 27), the ink being
ejected from each of the nozzles 27 according to the line
data (line (raster) data extending in the width direction at
the predetermined position in the conveyance direction)
which is output to the recording head 211 next (step
S202).
[0070] The recording controller 251 performs correc-
tion of shifting the line data for each of the nozzles 27
(recording elements 26) (that is, correspondence rela-
tionship with each of the nozzles 27) for the amount of
the number of nozzles corresponding to the obtained po-
sitional shift amount (step S203). The processing of these
steps S202 and S203 forms an adjusting step in the em-
bodiment. The recording controller 251 refers to the ejec-
tion failure nozzle list 254, and determines whether or
not the ink is set to be ejected from the ejection failure
nozzle which is set. If the ink is set to be ejected from the
ejection failure nozzle, the recording controller 251 per-
forms ejection failure complementary processing of com-
plementing the ejection of the ejection failure nozzle with
another nozzle (step S204). The recording controller 251
outputs the drive data of the line, to which the above
processing was performed, to each of the recording
heads 211 a predetermined time before the ejection op-
eration (step S205).
[0071] The recording controller 251 determines wheth-
er the output of all the number of lines (total number of
lines) of the output target is finished (step S206). The
total number of lines corresponds to the number of all
the lines when a part or all of the divided drive data is
output a specified number of times (the output range may
be changed for each output time). If it is determined that
the output of the total number of lines is finished (step
S206; YES), the recording controller 251 ends the drive
image output processing. If it is determined that the out-
put of the total number of lines is not finished (step S206;
NO), the recording controller 251 determines whether
the output of all the lines at the present output is finished
(step S207). If it is determined that the output of all the
lines at the present output is not finished (step S207;
NO), the processing of recording controller 251 returns
to step S202. If it is determined that the output of all the
lines is finished (step S207; YES), the recording control-
ler 251 returns the next output line to the first line of the
divided drive data (step S208). Then, the processing of
recording controller 251 returns to step S202.
[0072] Next, the meandering correction and the com-
plementation of ejection failure in the drive image output
processing will be described.

[0073] FIGS. 6A, 6B, 7A and 7B are views for explain-
ing the shift of image data (drive data) in response to the
meandering.
[0074] As mentioned above, the meandering period L
and the amplitude Wm on the spatial structure (maximum
movement amount in the width direction is twice the am-
plitude (2Wm)) are determined according to the charac-
teristics, arrangement and the like on the above structure
(FIG. 6A). At the position Xi of one head unit 21, the
periodical change (positional shift) in the width direction
of the conveyance belt 14 by these meandering period
L and amplitude Wm can be the sum of the component
moving in accordance with the rotary movement of the
conveyance belt 14 and/or the component vibrating at
each position on the conveyance belt 14 (predetermined
position in a system of moving in accordance with the
rotary movement of the conveyance belt 14). The param-
eter of periodical change according to them is tested and
retained in advance. In a case where positional shift of
the recording medium to the conveyance belt 14 further
periodically exists, the phase of this positional shift is
measured and obtained at a predetermined point of time.
Alternatively, if it is determined by the distance between
the position XL at which the recording medium is placed
on the conveyance belt 14 and the detection position X0
by the conveyance detecting section 41, or the like, the
distance or the like is retained in advance. The positional
shift amount (for example, value with the nozzle pitch as
unit) in each phase in the meandering period L (relative
position from the position which is a reference) is asso-
ciated with the phase and/or the position at each prede-
termined phase interval (or positional interval in the rotary
movement direction of the conveyance belt 14), and
stored and retained as the meandering information 63,
255.
[0075] The phase at the ink attachment timing at the
ink attachment position from the nozzle 27 based on the
drive data (line data) is estimated (in the embodiment,
specified in a little error range) on the basis of at least a
part of the above parameter, the interval between the
position Xi which is the ink attachment position and the
detection position X0 by the conveyance detecting sec-
tion 41, the detection result by the conveyance detecting
section 41 (conveyance speed, and detection timing of
the origin sign O and position in the width direction where
the detection result was obtained), and the like. The nec-
essary detection contents are determined in advance and
can be obtained (in the embodiment, the conveyance
speed by the encoder 43 and the above detection result
by the conveyance detecting section 41 are obtained).
As for the line data corresponding to the ink attachment
timing related to the estimated (specified) positional shift
amount in the drive data which is assigned to the memory
253 of the substrate 201 related to each of the recording
heads 211, the correspondence relationship between the
line data and the nozzles 27 is shifted (changed) so as
to offset the positional shift amount according to the es-
timated phase (so that each drive data is associated with
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the nozzles 27 at the positions according to the positional
shift amount).
[0076] When the line data is shifted for each of the
recording heads 211, transmission of drive data between
the substrates 201 corresponding to adjacent recording
heads 211 is not performed. Thus, the drive data pro-
trudes from the shifted one end, and the other end has
no drive data. These one end and the other end can be
reversed depending on the direction of the shift. In the
embodiment, all pieces of the drive data which possibly
protrude from these recording ranges are set to non-ejec-
tion so that the ink is not ejected from the nozzles 27.
[0077] As shown in FIG. 6B, at both ends of the over-
lapping range D of the arrangement ranges of nozzles
(image recording ranges) in adjacent recording heads
211 (in the embodiment, recording heads 211a and
211b), there are determined in advance regions Da and
Db (predetermined ranges) corresponding to the ampli-
tude Wm (in the embodiment, the width of each of the
regions Da and Db is equal to the amplitude Wm, that is,
the maximum value (maximum width) of the positional
shift amount, but the width may be larger than the above
maximum width in the range of having the total width
equal to or less than the width of the overlapping range
D (each being equal to or less than half the width of the
overlapping range D)). In the region Da which is the end
of the recording head 211a, the nozzles of the recording
head 211a are set not to eject the ink (not to cause the
recording elements to perform the recording operation).
All the inks for the region Da are set to be ejected from
the nozzles of the recording head 211b. In the region Db
which is the end of the recording head 211b, the nozzles
of the recording head 211b are set not to eject the ink
(not to cause the recording elements to perform the re-
cording operation). All the inks for the region Db are set
to be ejected from the nozzles of the recording head
211a. As for the central portion of the overlapping region
D excluding the regions Da and Db, assignment is per-
formed with the assignment setting 64 so that the ink is
ejected complementarily from each nozzle 27 of one of
the recording heads 211a and 211b as usual. In the em-
bodiment, the ejection distribution rate which is the rate
of assignment to allow the ink ejection is determined to
gradually increase as the nozzle is located away from
the end of the arrangement range (image recording
range). The specific method of this assignment may be
determined by an appropriate method which is conven-
tionally known. In the embodiment, the setting not to eject
the ink from the nozzles 27 of regions Da and Db is per-
formed separately from the assignment setting 64. How-
ever, the setting not to eject the ink may be included in
the assignment setting 64.
[0078] As shown in FIG. 7A, in a case where the de-
sired recording target range a of recording by the record-
ing head 211a on the recording medium completely over-
laps with the recording range of the recording head 211a
(the same applies to the recording target range b corre-
sponding to the recording head 211b), that is, in a case

where the positional shift amount of the recording medi-
um is zero, the image of the line is recorded at the correct
position by determining whether the ink is allowed to be
ejected from each of the nozzles 27 as set in the original
line data (for example, the ink is allowed to be ejected
from the nozzles shown in black in the drawing, whether
to actually eject the ink from each nozzle which is allowed
to eject the ink is determined by the original drive data
(halftone image data), in the overlapping range D, one
of the recording heads 211a and 211b is complementarily
set to be able to eject the ink). On the other hand, as
shown in FIG. 7B, in a case where the recording medium
is shifted by the amount of width W (in the embodiment,
nearly equal to the amplitude Wm) to the right side in the
drawing by the meandering of the conveyance belt 14,
the recording target range a and the recording target
range b on the recording medium are shifted to the right
by the width W with respect to the recording ranges by
the recording heads 211a and 211b. If the ink is ejected
by the original line data in this state, the recording position
on the recording medium of the image on this line is shift-
ed to the left by the width W. Accordingly, in the embod-
iment, the setting related to whether the ink is allowed to
be ejected from each nozzle is shifted to the right by the
number of nozzles corresponding to the width W.
[0079] In this case, as mentioned above, in the original
line data before the shift, the nozzles located in the region
Da of the width nearly equal to the amplitude Wm from
the right end of the recording head 211a are set not to
eject the ink. Thus, the drive data for the portion which
is set not to eject the ink protrudes from the portion cor-
responding to the nozzles 27 of the recording head 211a
and disappears (part of the drive data is deleted). The
drive data for the nozzles of the recording heads 211a
and 211b in this region Da is shifted from the left (central
side of the overlapping range D). Thus, the complemental
ejection is performed, that is, the abnormality such as a
missing part is not generated in the formed image.
[0080] As for the nozzles (a part of drive elements)
located in the region Db of the width nearly equal to the
amplitude Wm from the left end of the recording head
211b, the corresponding drive data does not exist due to
the shift. Thus, the drive data, which sets not to eject the
ink, is added to each of the nozzles. As for the drive data
of nozzles in the region Db in the recording head 211a,
the data which was originally out of the overlapping range
is shifted from the left side. Thus, in this region Db, all of
the inks are ejected from the nozzles 27 in the recording
head 211a. Accordingly, also in this region Db, the ab-
normality such as missing of the ink ejection is not gen-
erated.
[0081] That is, by this setting, it is not necessary to
transmit information between adjacent recording heads
211 when the positions which are allowed to or not al-
lowed to eject the ink are shifted.
[0082] The above processing cannot treat both ends
of the recording range in the entire line head which is not
the overlapping portion. Accordingly, when the halftone

17 18 



EP 3 674 085 A1

11

5

10

15

20

25

30

35

40

45

50

55

image is created by the controller 50, a margin (region
where the image is not formed) of the width correspond-
ing to the amplitude Wm may be provided on both ends
in the width direction of the line head (head unit 21) in
advance.
[0083] FIGS. 8A and 8B are views for explaining the
complementary operation of the ink ejection failure noz-
zle.
[0084] In the inkjet recording device 100, the comple-
mentary operation is performed for a case where an ejec-
tion failure occurs in each nozzle to which the ink ejection
was finally assigned after the positions (line data), which
are allowed to or not allowed to eject the ink, were shifted
according to the meandering.
[0085] As shown in FIG. 8A, in a case where the nozzle
27f1 is the ejection failure nozzle, it is not necessary to
perform complementary processing on this line since this
nozzle 27f1 is originally set not to eject the ink (not al-
lowed to eject the ink). On the other hand, as shown in
FIG. 8B, in a case where the shift corresponding to the
width W (positional shift amount) is performed, the nozzle
27f1 is set to be able to eject the ink. Thus, the comple-
mentary processing is performed not to eject the ink from
this nozzle 27f1 and to eject the ink from another nozzle
if necessary, that is, in a case where the nozzle 27f1 is
actually set to eject the ink according to the original drive
data (halftone image data). In this case, for example, the
assignment may be simply changed to the nozzle at the
same position in the width direction of the recording head
211b.
[0086] In a case where the nozzle 27f2 out of the range
of overlapping range D is the ejection failure nozzle, this
nozzle 27f2 is necessarily the nozzle which is allowed to
eject the ink. Accordingly, in a case where this nozzle
27f2 is actually set to eject the ink, the nozzle 27c2 ad-
jacent to this nozzle 27f2 or the like instead of the nozzle
27f2 is set to eject the ink complementarily. In this case,
the complementary ink ejection from the nozzle 27c2 is
not limited to the same timing as the timing when the
nozzle 27f2 is originally set to eject the ink, that is, not
limited to within the same line data. The complementary
ink ejection from the nozzle 27c2 may be transferred to
the next ink ejection timing, that is, the next line data.
[0087] As described above, the inkjet recording device
100 in the embodiment includes: a conveyance section
10 that conveys a recording medium; a detecting section
40 that obtains movement information of the recording
medium which is conveyed; a recording operation section
20 that has a plurality of recording elements 26 (including
nozzles 27 and electromechanical conversion elements
252) which perform a recording operation; and a control-
ler 50. The plurality of recording elements 26 are divided
into a plurality of recording heads 211, each of the re-
cording heads 211 having a plurality of recording ele-
ments 26. The plurality of recording heads 211 perform
image formation in respective recording ranges that are
different in a width direction which is orthogonal to a
movement direction of the conveyed recording medium

(rotary movement direction of the conveyance belt 14 in
a state in which the recording medium is placed) in a
plane parallel to the recording medium. Recording rang-
es that are adjacent in the width direction among the re-
cording ranges partially overlap in the width direction.
Setting is performed to drive data related to the recording
operation so that a recording element(s) 26 does not per-
form the recording operation, the recording element(s)
26 corresponding to a predetermined range from an end
in the width direction of the recording range. For each of
the recording heads 211, the controller 50 changes
(shifts) a correspondence relationship between the drive
data and the recording elements 26 so that the drive data,
to which the setting is performed and which is associated
with each of the drive elements 26, is associated with
each of the recording element(s) 26 at position(s) accord-
ing to a positional shift amount in the width direction of
the recording medium, the positional shift amount being
obtained based on the movement information for each
position in the movement direction (conveyance direc-
tion) of the recording medium. The predetermined range
is determined to be equal to or more than a maximum
width (amplitude Wm) of a periodical change of the po-
sitional shift amount.
[0088] By arranging the data not causing the recording
operation in the width which is equal to or more than the
amplitude Wm in such a way, in a case where the posi-
tional shift within the amplitude Wm is generated, all piec-
es of drive data losing the corresponding nozzles 27 (re-
cording elements 26) by the shift of the correspondence
relationship is the data which does not cause any nozzle
to perform the recording operation. That is, the data which
causes the recording operation is not missed. Therefore,
according to the inkjet recording device 100, the divided
drive data which is divided for each of the recording heads
211 is individually processed, and white streaks or the
like due to the data missing are not generated. Thus, it
is possible to perform the recording operation more easily
while suppressing the degradation of image quality.
[0089] Especially in a case where a same image is
formed a plurality of times, by separating the generation
of drive data from the correction related to the meander-
ing and performing only the correction related to the me-
andering at a latest timing on the basis of the detection
data of the detecting section 40 or the like, it is not nec-
essary to generate the drive data having a different phase
of meandering from first and transmit/receive the drive
data each time the image is formed, and it is possible to
reduce the processing load effectively.
[0090] The conveyance section 10 has a conveyance
belt 14 on which the recording medium is placed. The
positional shift amount is obtained based on the move-
ment information related to meandering during move-
ment of the conveyance belt 14.
[0091] In such a way, by detecting and using the me-
andering state of the conveyance belt 14, it becomes
easy to specify the positional shift amount of the record-
ing medium generated by the meandering of the convey-
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ance belt 14. Especially, in a case where the end of the
medium cannot be divided by a clear line such as a case
of using a fabric, the processing related to the correction
of the positional shift becomes easy since it is difficult to
specify the positional shift amount of the recording me-
dium itself.
[0092] The placement member on which the recording
medium is placed is an endless conveyance belt 14. By
conveying the recording medium by using a continuous
conveyance belt 14 in such a way, it is possible to stably
convey especially a continuous medium. However, the
rotary length of the conveyance belt 14 is long and a
periodical positional shift such as meandering easily oc-
curs. Accordingly, by performing the correction to the po-
sitional shift as mentioned above as needed, it is possible
to form a stable image easily and continuously.
[0093] An origin sign O is provided to the conveyance
belt 14, and the detecting section 40 (conveyance de-
tecting section 41) obtains the movement information of
the recording medium based on a detection result of the
origin sign O.
[0094] In a case where the meandering period is one
over a predetermined number (one divided by a prede-
termined number) of the conveyance belt length or the
like, especially in a case where a positional shift of such
a period easily occurs in the continuous conveyance belt
14 or the like, by specifying the position in the rotary
movement direction on the conveyance belt 14 with the
position of the origin sign O as a reference, it is possible
to specify the phase of periodical positional shift easily
and accurately. Thus, the positional shift amount corre-
sponding to the phase is easily specified, the correction
corresponding to the positional shift amount is performed
rapidly, and thus it is possible to easily suppress the shift
of the image forming position and reduce the degradation
of image quality.
[0095] When drive data corresponding to a part of the
recording elements 26 does not exist by change (shift)
of the correspondence relationship between the record-
ing elements 26 (nozzles 27) and the drive data, the con-
troller 50 adds data not causing the part of the recording
elements 26 to perform the recording operation as the
drive data for the portion not having the drive data (the
part of the recording elements 26). The drive data causing
the recording operation in another overlapping recording
head 211 is shifted into the portion losing the drive data.
Thus, by simply setting not to perform the recording op-
eration, it is not necessary to obtain the drive data cor-
responding to another recording head 211, and it is pos-
sible to form an image without a missing part of the re-
cording operation with simple processing.
[0096] When a recording element(s) 26 corresponding
to part of the drive data does not exist by change (shift)
of the correspondence relationship between the record-
ing elements 26 (nozzles 27) and the drive data, the con-
troller 50 deletes the part of the drive data. That is, it is
not necessary to transmit the data which protrudes from
the drive data of the image forming range of one recording

head 211 to the drive data of another recording head 211
which is adjacent in the width direction, and it is sufficient
to merely delete the data. Since the drive data out of the
image forming range is only the data which does not
cause the recording operation, the image missing is not
generated. Thus, in the inkjet recording device 100, it is
possible to form an appropriate image handling the pe-
riodical positional shift (meandering) with simple
processing while reducing the degradation of image qual-
ity.
[0097] There are provided a plurality of memories 253
corresponding to the respective recording heads 211.
The drive data is stored in the memories 253 for ranges
respectively corresponding to the recording ranges of the
recording heads 211, and these pieces of data for the
respective recording heads 211 are processed in parallel.
In such a way, since the data is separated in a hardware
manner and stored and processed, in the inkjet recording
device 100, it is possible to form an image of an appro-
priate image quality easily at a high speed from the image
data related to a long line head without generating prob-
lems such as restriction of the processing speed due to
the limitation of data transferring speed and the increase
in the processing load of the recording controller 251.
[0098] The memories 253 are provided on respective
separate substrates 201a to 201h. By completely sepa-
rating the hardware in such a way, it is possible to perform
assembly with each of the recording heads 211 as a set.
Thus, the structure can be easily obtained flexibly ac-
cording to the number of recording heads 211, and the
versatility is high. Since the processing is completely in-
dependent by the unit of substrate, it is possible to pre-
pare the data with enough time before the actual image
formation.
[0099] The inkjet recording device 100 includes a vol-
atile memory such as a DRAM that stores meandering
information 255 indicating a pattern of the periodical
change of the positional shift amount of the recording
medium. The controller 50 obtains the positional shift
amount based on the movement information by using the
meandering information 255.
[0100] That is, by storing table data or the like so as to
obtain the actual positional shift amount according to the
movement information (conveyance speed) of the re-
cording medium, the positional information of the con-
veyance belt 14, and the like, it is possible to suppress
the increase in load of calculating the positional shift
amount, and obtain the positional shift amount promptly.
[0101] The same meandering information 255 is re-
tained so as to correspond to each of the recording heads
211 of each recording operation section 20 (head unit
21). Thus, it is possible to surely avoid the generation of
shift of the correction amount between the recording
heads 211. Since it becomes easy to generate the me-
andering information 255 and output the meandering in-
formation 255 to each of the substrates 201, the work is
not troublesome.
[0102] The controller 50 has recording controllers 251
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corresponding to the respective recording heads 211,
and the movement information based on the detection
result of the detecting section 40 is synchronized and
input to the recording controllers 251. That is, since it is
possible to align the timings of parallel processing of the
data respectively corresponding to the plurality of record-
ing heads 211, it is possible to perform the correction of
positional shift related to the meandering with a same
reference easily and appropriately without complicating
the timing control of the processing. Thus, in the inkjet
recording device 100, it is possible to prevent the distor-
tion of raster image, data missing and the like of each
line, and stably and continuously form an image which
does not have the distortion or color shift.
[0103] The detecting section 40 has an encoder 43 that
measures a movement amount (conveyance movement
amount) in the conveyance direction of the conveyance
belt 14 by the conveyance section 10. By detecting the
rotation mount of the drive roller 11 or the like, it is pos-
sible to accurately obtain the position of recording medi-
um and the conveyance speed in real time. Thus, it is
possible to specify the positional shift amount and per-
form the correction corresponding to the positional shift
amount at an accurate timing according to the ink ejection
timing. Therefore, in the inkjet recording device 100, it is
possible to prevent the positional shift more accurately,
and output an image of a high image quality not having
the distortion or color shift much.
[0104] The inkjet recording device 100 includes a plu-
rality of recording operation sections 20, each of the re-
cording operation sections being the above recording op-
eration section 20. The plurality of recording operation
sections 20 are arranged at positions that are different
in the movement direction of the conveyed recording me-
dium, and at least a part of the recording operation sec-
tions 20 perform(s) the recording operation with a color(s)
different from a color(s) of the recording operation sec-
tion(s) 20 other than the part of the recording operation
sections 20, and the color image can be output.
[0105] In such a way, in a case where the head units
21 of a plurality of colors are provided to be separate
from each other at positions which are different in the
conveyance direction (rotary movement direction of the
conveyance belt 14) and perform the recording operation
with the different colors, the positional shift (color shift)
between the colors appear in a systematic manner and
easily becomes noticeable if there is such a large peri-
odical positional shift which is equal to or more than the
interval of the plurality of head units 21 as corresponding
to the rotary length of the conveyance belt 14. Thus, it is
possible to effectively suppress the color shift and reduce
the degradation of image quality by the above correction.
Especially, since even a slight color shift easily becomes
noticeable depending on the texture in the fabric, the deg-
radation of image quality is effectively suppressed with
easy processing.
[0106] The image forming control method in the em-
bodiment includes: an initial setting step that is perform-

ing setting to drive data related to a recording operation
so that a recording element does not perform a recording
operation, the recording element corresponding to a pre-
determined range from an end in a width direction in a
recording range; and an adjusting step that is changing,
for each of the recording heads 211, a correspondence
relationship between the drive data and a recording ele-
ment so that the drive data, which is associated with each
drive element 26, is associated with each of the recording
elements 26 at positions according to a positional shift
amount in a width direction of a recording medium, the
positional shift amount being obtained based on the
movement information for each position in the movement
direction (conveyance direction) of the recording medi-
um. The predetermined range is determined to be equal
to or more than the maximum width of a periodical change
of the positional shift amount.
[0107] By including such an image forming control
method, it is possible to appropriately divide the drive
data according to the recording head 211 and efficiently
process the data while suppressing the degradation of
image quality in a case where a long image is formed
with a line head having a plurality of recording heads 211
arranged therein.
[0108] The present invention is not limited to the above
embodiment, and various modifications can be made.
[0109] For example, in the embodiment, the substrate
201 is provided to each of the recording heads 211 as a
unit, and the drive data is separately stored and proc-
essed. However, in a head module having a plurality of
recording heads 211, in a case where the arrangement
ranges of nozzles 27 in the plurality of recording heads
211 are integrally determined (in a case where a single
recording range is determined), for example, in a case
where the nozzles in two respective recording heads 211
are arranged alternately in the width direction, the drive
data may be stored and processed by the head module
as a unit (element group).
[0110] The conveyance detecting section 41 may de-
tect not only the origin sign O but also the position in the
width direction of a reference line in the conveyance di-
rection of the conveyance belt 14. By obtaining this po-
sition, it is possible to measure the positional shift amount
in the width direction of the conveyance belt 14 in real
time. The information on this positional shift amount is
sent to each of the recording controllers 251. Each of the
recording controllers 251 specifies the positional shift
amount of the recording medium which is assumed at a
predetermined timing, and shifts the image data in ac-
cordance with the positional shift amount. In a case where
the positional shift amount of the recording medium is
obtained directly or indirectly in real time, the meandering
information 255 may not be used.
[0111] In the embodiment, the signal of encoder 43 is
obtained to specify the accurate conveyance speed.
However, in a case where the change in the conveyance
speed is sufficiently small compared to the degree of
change in the positional shift amount per time corre-
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sponding to the amplitude and the meandering period of
the conveyance belt 14, the conveyance speed may be
fixed without obtaining the value of encoder 43, and the
phase shift amount may be corrected periodically (ap-
proximately one period of the conveyance belt 14, for
example) by the detection result of the conveyance de-
tecting section 41 or the like.
[0112] In the embodiment, only the meandering of a
single period exists. However, meanderings of a plurality
of periods may overlap. In a case where the proportion
between the plurality of periods is an integer or the like,
it is sufficient that the meandering information 63, 255 is
generated on the basis of a long period. In a case where
the proportion between the plurality of periods is not an
integer, the meandering information may be separately
generated and added. That is, the entire change amount
combining the individual periodical changes may not be
completely and periodically repeated.
[0113] In the embodiment, the memory 253 and the
recording controller 251a are completely separated in
each of the substrates in a hardware manner. However,
the memory 253 and the recording controller 251a may
not be completely divided in a hardware manner. The
data related to the plurality of recording heads 211 may
be stored and processed on a single substrate. Even in
a case where the memory 253 and the recording control-
ler 251a are divided in a hardware manner, the memories
253 and the recording controllers 251 a may not be pro-
vided on different substrates 201. Even in these cases,
the processing of data related to the overlapping range
D of adjacent recording heads 211 is not complicated,
and it is possible to perform the recording operation more
easily while suppressing the degradation of image qual-
ity.
[0114] In the embodiment, the same meandering in-
formation 255 is stored in different substrates 201a to
201h. However, different meandering information 255
having a different phase according to the difference in
position in the conveyance direction of each of the re-
cording heads arranged in a staggered manner or the
like may be stored. In each of the substrates 201 belong-
ing to different head units 21, meandering information
255 of a different phase may be stored according to the
position in the conveyance direction.
[0115] In the embodiment, the endless conveyance
belt 14 is used. However, the placement member on
which the recording medium is placed does not need to
be endless. The placement member may be other mem-
bers which possibly generate meandering such as a
member which is provided intermittently. There may be
a state in which the recording medium generates the me-
andering due to the conveyance direction subtly chang-
ing at each operation of transmitting the recording medi-
um by a plurality of rollers. The generation factor, gen-
eration range and the like of the meandering are not lim-
ited as long as the periodical positional shift amount in
the width direction is a pattern which can be specified
(estimated) in advance in a range facing the ink attach-

ment position from the head unit 21.
[0116] In the embodiment, the signals from the con-
veyance detecting section 41 and the encoder 43 are
synchronized and transmitted to the recording controllers
251 via a signal line which connects the substrates 201
in cascade connection. However, the cascade connec-
tion is not necessary as long as the synchronization and
parallel input are possible.
[0117] The embodiment has been described for an
inkjet recording device 100 which has a plurality of head
units 21 at different positions in the conveyance direction
(rotary movement direction of the conveyance belt 14),
and ejects inks of different colors. One or a plurality of
head units 21 may eject only the ink of a single color. In
this case, for example, in a case where the recording
medium is paper medium or the like, even a slight posi-
tional shift and image distortion in a single color image,
especially the image having a clear outline such as a
character and a drawing, are noticeable. Thus, it is pos-
sible to effectively suppress these positional shift and
distortion and easily reduce the degradation of image
quality.
[0118] The embodiment has been described by taking,
as an example, an inkjet recording device which includes
multiple sets as recording elements, each of the sets be-
ing a set of nozzle 27 and electromechanical conversion
element 252 corresponding to the nozzle 27. However,
the present invention is not limited to this as long as the
device has a line head structure in which the multiple
recording elements are arranged so as to be divided into
a plurality of recording heads (head modules, element
groups), and the arrangement ranges of recording ele-
ments (recording ranges) in the respective element
groups partially overlap. For example, the present inven-
tion may be applied to an LED printer using LED ele-
ments.
[0119] As for the other specific details such as the spe-
cific configurations, structures, processing contents and
processing procedures shown in the embodiment, mod-
ifications can be made as needed within the scope of the
present invention.
[0120] Although embodiments of the present invention
have been described and illustrated in detail, the dis-
closed embodiments are made for purposes of illustration
and example only and not limitation. The scope of the
present invention should be interpreted by terms of the
appended claims.

Claims

1. An image forming device (100) comprising:

a conveyance section (10) that conveys a re-
cording medium;
an obtaining section (40) that obtains movement
information of the recording medium which is
conveyed;
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a recording operation section (20) that has a plu-
rality of recording elements (26) which perform
a recording operation; and
a controller (50, 251), wherein
the plurality of recording elements are divided
into a plurality of element groups (211), each of
the element groups having a plurality of record-
ing elements,
the plurality of element groups perform image
formation in respective recording ranges that
are different in a width direction which is orthog-
onal to a movement direction of the conveyed
recording medium in a plane parallel to the re-
cording medium,
recording ranges that are adjacent in the width
direction among the recording ranges partially
overlap in the width direction,
setting is performed to drive data related to the
recording operation so that a recording element
does not perform the recording operation, the
recording element corresponding to a predeter-
mined range (Da, Db) from an end in the width
direction in each of the recording ranges,
for each of the element groups, the controller
changes a correspondence relationship be-
tween the drive data and the recording elements
so that the drive data, to which the setting is
performed and which is associated with each
drive element (26), is associated with each of
the recording elements at positions according
to a positional shift amount (W) in the width di-
rection of the recording medium, the positional
shift amount being obtained based on the move-
ment information for each position in the move-
ment direction, and
the predetermined range is determined to be
equal to or more than a maximum width (Wm)
of a periodical change of the positional shift
amount.

2. The image forming device according to claim 1,
wherein
the conveyance section has a placement member
(14) on which the recording medium is placed, and
the positional shift amount is obtained based on the
movement information related to meandering during
movement of the placement member.

3. The image forming device according to claim 2,
wherein the placement member is an endless belt.

4. The image forming device according to claim 2 or 3,
wherein
an index (O) indicating a reference position is pro-
vided to the placement member, and
the obtaining section obtains the movement informa-
tion of the recording medium based on a detection
result of the index.

5. The image forming device according to any one of
claims 1 to 4, wherein, when drive data correspond-
ing to a part of the recording elements does not exist
by change of the correspondence relationship, the
controller adds data not causing the part of the re-
cording elements to perform the recording operation
as the drive data corresponding to the part of the
recording elements.

6. The image forming device according to any one of
claims 1 to 5, wherein, when a recording element
corresponding to part of the drive data does not exist
by change of the correspondence relationship, the
controller deletes the part of the drive data.

7. The image forming device according to any one of
claims 1 to 6, comprising a plurality of first storages
(253) corresponding to the respective element
groups, wherein the drive data is stored in the plu-
rality of first storages for ranges respectively corre-
sponding to the recording ranges of the element
groups, and the drive data is processed in parallel.

8. The image forming device according to claim 7,
wherein the first storages are provided on respective
separate substrates.

9. The image forming device according to any one of
claims 1 to 8, comprising a second storage that
stores reference data (255) indicating a pattern of
the periodical change of the positional shift amount,
wherein the controller obtains the positional shift
amount based on the movement information by us-
ing the reference data.

10. The image forming device according to claim 9,
wherein the same reference data is retained so as
to correspond to each of the element groups of the
recording operation section.

11. The image forming device according to any one of
claims 1 to 10, wherein
the controller has individual controllers (251) corre-
sponding to the respective element groups, and
the movement information is synchronized and input
to the individual controllers.

12. The image forming device according to any one of
claims 1 to 11, wherein the obtaining section has an
encoder that measures a conveyance movement
amount by the conveyance section.

13. The image forming device according to any one of
claims 1 to 12, comprising a plurality of recording
operation sections, each of the recording operation
sections being the recording operation section,
wherein the plurality of recording operation sections
are arranged at positions that are different in the
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movement direction of the conveyed recording me-
dium, and at least a part of the recording operation
sections performs the recording operation with a
color different from a color of a recording operation
section other than the part of the recording operation
sections.

14. An image forming control method of an image form-
ing device (100) including: a conveyance section
(10) that conveys a recording medium; an obtaining
section (40) that obtains movement information of
the recording medium which is conveyed; and a re-
cording operation section (20) that has a plurality of
recording elements (26) which perform a recording
operation, wherein the plurality of recording ele-
ments are divided into a plurality of element groups
(211), each of the element groups having a plurality
of recording elements, the plurality of element
groups perform image formation in respective re-
cording ranges that are different in a width direction
which is orthogonal to a movement direction of the
conveyed recording medium in a plane parallel to
the recording medium, and recording ranges that are
adjacent in the width direction among the recording
ranges partially overlap in the width direction, the
image forming control method comprising:

an initial setting step that is performing setting
to drive data related to the recording operation
so that a recording element does not perform
the recording operation, the recording element
corresponding to a predetermined range (Da,
Db) from an end in the width direction in each
of the recording ranges; and
an adjusting step that is changing, for each of
the element groups, a correspondence relation-
ship between the drive data and the recording
elements so that the drive data, to which the
setting is performed and which is associated
with each drive element (26), is associated with
each of the recording elements at positions ac-
cording to a positional shift amount (W) in the
width direction of the recording medium, the po-
sitional shift amount being obtained based on
the movement information for each position in
the movement direction, wherein
the predetermined range is determined to be
equal to or more than a maximum width (Wm)
of a periodical change of the positional shift
amount.
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