wO 2016/014062 A1 I 00N OO 00 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/014062 A1

28 January 2016 (28.01.2016) WIPO|PCT
(51) International Patent Classification: (74) Agents: DEVITO, Victor et al.; Hewlett-Packard Com-
B41J 29/393 (2006.01)  B41J 29/38 (2006.01) pany, Intellectual Property Administration, 3404 E. Har-
Road, Mail Stop 35, Fort Colli 1 80528
(21) International Application Number: naljog)y oad, Mail Stop 35, Fort Collins, Colorado
PCT/US2014/048010 '
. - ) (81) Designated States (uniess otherwise indicated, for every
(22) International Filing Date: 24 Tuly 2014 (24.07.2014 kind of national protection available). AE, AG, AL, AM,
uly 2014 (24.07.2014) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(25) Filing Language: English BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
o . DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(26) Publication Language: English HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(71) Applicant: HEWLETT-PACKARD DEVELOPMENT KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
COMPANY, L.P. [US/US]; 11445 Compaq Center Drive MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
W.. Houston. Texas 77070 (US). OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
(72) Inventors: ESPASA, Cesar Fernandez; 16399 W Bern- TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

ardo Dr., San Diego, California 92127-1899 (US). BHAK-
THAVATSALAM, Srinivas; 16399 W Bemardo Dr., San
Diego, California 92127-1899 (US). MILLAN-LOR-
MAN, Carlos; 1070 NE Circle Blvd., Corvallis, Oregon
97330-4239 (US).

(84)

ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

[Continued on next page]

(54) Title: FRONT-TO-BACK REGISTRATION OF PRINTED CONTENT

(57) Abstract: Examples disclosed herein relate to front-to-back registration of a

PRINT CONTROLLER 102

[ PROCESSOR(S) 202 ][ INTERFACE(S) 204 I

[ MEMCRY 206

MODULE(s) 208

DETECTION MODULE

TRIGGER MARK
110

PRINT PATH
CONTROLLER 112

PRINT ENGINE PRINT ENGINE
SIDE A 212 SIDE B 214
[ OTHER MODULE(S) 216 |
DaTA 210

TRIGGER MARK
DATA 218

THRESHOLD DATA
220

J [

]

| PRINT DATA 222 I | OTHER DATA 224 |

FIG. 2

printed content onto a print medium. In one example, a trigger signal generated
by a sensor upon detection of a trigger mark on a first surface of a print medium
is received. The trigger mark includes a leading edge and a trailing edge,
wherein the leading edge and the trailing edge are non-parallel. Based on the
trigger signal, a distance of the trailing edge from a point on the leading edge is
determined. Once determined, a measure of lateral wander of the print medium
with respect to the print path is obtained. The measure of the lateral wander is
determined by comparing the distance between the leading edge and the trailing
edge, with a threshold value.
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FRONT-TO-BACK REGISTRATION OF PRINTED CONTENT

BACKGROUND
[0001] Web-based printing presses utilize web-fed print medium, such as a
paper, for producing material having printed content on a large scale, efficiently
and quickly. Duplex printing may involve printed content on both sides of the print
medium. For providing high-quality printed content it is desired that the content

printed on both sides of the print medium is registered, or synchronized.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002] The following detailed description references the drawings, wherein:
[0003] FIG. 1A is a block diagram of an example system for front-to-back
registration of a printed content onto a print medium;
[0004] FIG. 1B is a network environment implementing an example system for
front-to-back registration of a printed content onto a print medium;
[0005] FIG. 2 is a block diagram of another example system for front-to-back
registration of a printed content onto a print medium;
[0006] FIG. 3 is an example illustration depicting a trigger mark for front-to-back
registration of a printed content onto a print medium;
[0007] FIG. 4 is a flowchart of an example method for front-to-back registration
of a printed content onto a print medium;
[0008] FIG. 5 is a flowchart of another example method for front-to-back
registration of a printed content onto a print medium; and
[0009] FIG. 6 is a block diagram of an example system implementing a non-

transitory computer-readable medium, for front-to-back registration of a printed
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content onto a print medium.

DETAILED DESCRIPTION

[0010] Large scale production of printed materials may involve printing large
quantities of printed content. For producing printed materials, like books, on
such scale of production generallyweb-presses are utilized. Such web-presses
may be used for printing the desired content on a print medium such as paper.
For sake of efficiency, such web-presses are web-fed, i.e., the print medium is
supplied through rolls or webs of paper. The print medium is then passed
through the web-press, where the desired content is printed continuously on the
print medium as it passes through different sections of the web-press. In the
end, the print medium may be cut appropriately to obtain the correctly sized
pages to be used for producing the printed materials.

[0011] Duplex printing further allows printing of content on both sides of the
print medium at different stages. In order to maintain a level of print quality, the
printed content is registered. Registration of the printed content involves
aligning the print area on both sides of the print medium. Such a process for
aligning the printed content on both sides of the print medium is generally
referred to as front-to-back registration. For achieving the highest quality of
printing, registration is to be implemented in cross-web direction, i.e., across the
width of the web or the print medium, and in down-web direction, i.e., along the
length of the print medium.

[0012] Proper front-to-back registration, i.e., registration both in the cross-web
and the down-web direction may involve timely initiating the printing on the other
side of the print medium when one side of the print medium already has been
printed with a portion of content. Generally, for front-to-back registration trigger
marks may be used. The trigger marks, which are generally rectangular in
shape, may be printed along with a portion of the content on one side of the
print medium. As the print medium (with one side printed) proceeds along a
print path within the web-press, the trigger marks are detected. Since the
distance along the print path from the sensor to the print bars is known, the print

bars may be activated accordingly for each detected trigger mark, and the
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content may be printed on the other side of the print medium. However, such
mechanisms only achieve registration in the down-web direction.

[0013] Due to operation of the web-press or due to imperfections in the print
medium, the print medium may move or wander laterally over rollers within the
web-press. As a result, the positioning of the print medium with respect to print
bars may get offset, which may prevent cross-web registration. As would be
understood, print bars include one or more arrays of print heads, extending
across the width of the print medium. In cases where the lateral wander is
excessive, the position of the trigger mark may deviate to the extent that the
sensor may fail to detect the trigger mark. As a result, the print bars would not
be activated and no content would be printed on the other side of the print
medium. This in turn would result in web-press downtime and wastages of the
print medium.

[0014] Generally, to correct such an offset occurring due to the lateral wander
of the print medium, methods based on detection of paper edge may be
implemented. Alternatively, vision based systems which include high-speed
image capturing device positioned relative to the print medium may also be
used for achieving front-to-back registration. Such image capturing devices
detect the lateral wander of the print medium based on the continuous images
captured of the trigger marks. However, such mechanisms are expensive and
require an additional set-up and hardware for controlling the lateral wander of
the print medium.

[0015] Approaches for front-to-back registration of a printed content onto a
print medium are described. In one example, a series of trigger marks are
printed on one side of the print medium. The trigger marks may be printed
along with a portion of the desired content which is to be printed on the print
medium. Each of the trigger mark includes a leading edge and a trailing edge.
The trigger mark is shaped in such manner that the leading edge and the trailing
edge are not parallel to each other. Furthermore, the leading edge is
perpendicular to the direction of the print path. In another example, the trigger
mark is shaped as a trapezoid.

[0016] In operation, the print medium moves along the print path through the
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web-press. The trigger mark is subsequently detected by a sensor within the
web-press. The detection of the trigger mark leading edge initiates the process
to print the image on side B. As the print medium moves across the sensor, the
sensor further determines the distance between the leading edge and the
trailing edge for each of the trigger marks. For each of the measured distances
between the leading edges and the trailing edges, a variation is determined. If
the variation is within a threshold limit, it may be concluded that the lateral
wander of the print medium is either absent or minimal. If however, the
measured distance is either greater or less than the threshold limit, it may be
concluded that the print medium has wandered laterally.

[0017] On determining that the print medium has laterally wandered, the
lateral wandering may be further compensated, and the other portion of the
content is printed on the other side of the print medium. In one example, the
compensating may be affected either digitally or mechanically. For example, in
case of the former approach, the content to be printed is rendered and printed,
taking into account the offset caused due to the lateral wander of the print
medium. For the latter approach, a steering mechanism within the web-press
may be controlled so that the lateral wander of the print medium may be
negated and the print medium is further aligned along the print path. As
mentioned above, once compensated, the content is printed on the other side of
the print medium.

[0018] Furthermore, the resolution at which the variations in the distances
between the leading edge and the trailing edge are detected, may be changed
by changing the slope of the trailing edge. For example, trigger marks where the
trailing edge is more sloped would provide a more sensitive trigger mark based
on which the variations in the distances between the leading and the trailing
edges can be detected. Similarly, in applications where lesser sensitivity is
desired, the slope of the trailing edge may be less.

[0019] The above approaches may be implemented in one or more
computing devices which are in communication with the web-press. In the
manner as described above, the front-to-back registration, i.e., the cross-web

and the down-web registration is achieved without employing any additional
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mechanism, or without structural modifications to existing web-presses. Since
the front-to-back registration is achieved, wastages in time (due to web-press
downtime) and of the print medium is also avoided.

[0020] Examples are further described herein with reference to FIGS. 1A-1B,
and FIGS. 2-6. It should be noted that the description and figures relate to
example implementations, and should not be construed as a limitation to the
present subject matter. It is thus understood that various arrangements may be
devised that, although not explicitly described or shown herein, embody the
principles of the present subject matter. Moreover, all statements herein reciting
principles, aspects, and embodiments of the present subject matter, as well as
specific examples, are intended to encompass equivalents thereof.

[0021] FIGS. 1A and 1B provide block diagrams for an example print
controller 102 for front-to-back registration of a printed content onto a print
medium. In the present example as illustrated in FIG. 1A, the print controller 102
may be further in communication with one or more sensor(s) 104. Such
sensor(s) 104 are deployed within a web-press. In operation, a print medium
106 on which the content is to be registered, passes through the web-press.
The print medium passes through the web-press following a print path. While
moving across the print path, the print medium 106 moves in the direction as
depicted. The print medium 106 as illustrated, includes at least one trigger mark
108. The trigger mark 108 further includes a leading edge and a trailing edge.
The leading edge and the ftrailing edge are not parallel to each other. As a
result, the perpendicular distance from the leading edge to the trailing edge
changes as one moves from one side edge of the trigger mark 108 to the other
side edge. The leading edge is perpendicular to the direction in which the print
medium 106 moves. The trigger mark 108 is depicted as a trapezoid, however
other shaped trigger marks 108 would also be within the scope of the present
subject matter.

[0022] FIG. 1B provides, in another example, block diagrams of the print
controller 102 within a printing environment 100. In the environment 100, the
print controller 102 includes a trigger mark detection module 110 and a print

path controller 112. The print controller 102 is communicatively coupled to a
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web-press printer 114. The web-press printer 114 prints the desired content on
both sides, i.e., on both sides A and B of the print medium 106, based on
instructions received from the print controller 102. For sake of explanation only,
the sides or the printable surfaces of the print medium 106 are depicted as side
A and side B. The web-press printer 114 in turn includes sensor(s) 104 so
positioned such that the sensor(s) 104 are directed towards one side, side A of
the print medium 106. The web-press printer 114 may further include print
bar(s) 116, 118 for both sides A and B, respectively. Each of the print bar(s) 116
and the print bar(s) 118 may include an array of print-heads which dispense ink
drops at coordinated time instants for printing content onto the print medium
106. As should also be noted, each of the print bar(s) 116 and the print bar(s)
118 are so structured so as to extend over the width of the print medium 106.
The print bar(s) 116 prints the trigger mark 108 and content, or portion thereof,
on side A of the print medium 106. The print bar(s) 118 print the remaining
portion of the content onto side B based on the detection of the trigger mark
108. In one example, the web-press printer 114 may further include a turn bar(s)
120 which flips the print medium 106 so that the side B of the print medium 106
faces the print bar(s) 118.

[0023] In operation, the desired content for printing may be configured and
processed for printing by the print controller 102. Once processed, the print
controller 102 may initiate printing of side A of the print medium 106. For
printing, the print controller 102 may transmit one or more control signals to print
bar(s) 116. On receiving the control signals from the print controller 102, the
print bar(s) 116 prints content or a portion thereof onto side A of the print
medium 106. In one example the print bar(s) 116 may also print a trigger mark
108. It should also be noted that the content printed on side A of the print
medium 106 may be content for multiple pages of printed material, such as
books. As a result, while printing the content, the print bar(s) 116 prints a series
of trigger marks 108. The trigger marks 108 may be printed in close proximity to
the edge of the print medium 106.

[0024] As the print medium 106 advances in the direction of the print path (as

depicted in FIG. 1B), the trigger mark 108 moves across one or more sensor(s)
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104. As the print medium 106 moves, the sensor(s) 104 detects the trigger mark
108. In one example the sensor(s) 104 may be positioned such that owing to
the advancing of the print medium 106, the middle point of the leading edge of
the trigger mark 108passes underthe sensor(s) 104. As the print medium 106
passes underthesensor(s) 104, the distance between the leading edge and the
trailing edge is measured. Similarly, measured distances for multiple such
trigger marks 108 are obtained. In one example the sensor(s) 104 senses or
detects the presence of the leading edge and the trailing edge of the trigger
mark 108. On detecting, the sensor(s) 104 may generate and transmit one or
more signals to the print controller 102. On receiving the signals, the trigger
mark detection module 110 (referred also as detection module 110 for sake of
brevity) determines the measured distances between the leading and the trailing
edges of the each of the trigger marks 108.

[0025] Once the measured distances are obtained for such multiple trigger
marks 108, the detection module 110 further determines the variations between
such measured distance foreach of the multiple trigger marks 108. As also
briefly mentioned above, due to the operational motion of the web-press printer
114 or due to imperfections in the web of print medium 106, the print medium
106 may shift or wander laterally over the rollers within the web-press printer
114. As a result, the relative positioning of the print heads 116 and the print
bar(s) 118 with respect to the print medium 106 may change during the
operation of the web-press printer 114.

[0026] Returning to the present subject matter, the detection module 110,
based on the variation in measured distances between the leading and the
trailing edges of the trigger marks 108, determines whether the print medium
106 is undergoing lateral wander or not. For example, the detection module 110
may determine that the variations in the measured distances is negative, i.e.,
based on determination that the distance between the leading and the trailing
edges of the successive trigger marks 108 is decreasing. In such a case, it may
be concluded that the print medium 106 is undergoing a lateral wander in the X-
direction as depicted in FIG. 1B. Conversely, if the variation in the measured

distances is positive, it may be concluded that the print medium 106 is



WO 2016/014062 PCT/US2014/048010
83964197

undergoing lateral wander opposite to the X-direction.

[0027] Depending on the direction in which the lateral wander occurs, the
detection module 110 may communicate with the print path controller 112. The
print path controller 112 subsequently compensates for the lateral wander. The
compensation may be affected either digitally or through mechanical means.
For example, the print controller 102 may further process the digital data
corresponding to content so that the print data is rendered in a manner which
accounts for the lateral wander. For compensating mechanically, the print path
controller 112 may transmit control signals to a steering mechanism (not shown)
of the web-press printer 114, to mechanically steer the print medium 106 as it
advances along the print path. In one example, prior to reaching the print bar(s)
118, the print medium 106 may pass through one or more turn bar(s) 120 which
flip the print medium 106, such that the side B faces the print heads of the print
bar(s) 118.

[0028] As the lateral wander has been compensated, synchronously the print
controller 102 transmits control signals to the print bar(s) 118 for printing the
remaining content on side B of the print medium 106. The compensation of the
lateral wander is implemented gradually to adjust the print medium 106 against
the lateral wander, and during the printing process. In one example, the printing
onto side B is triggered based on the leading edge. In such a case, the print
controller 102 may determine the time instant at which the leading edge of the
trigger mark 108 was detected. Since the distance between the sensor(s) 104
and the print bar(s) 118 is predetermined, the print controller 102 may further
determine another time instant at which the print bar(s) 118 should be activated
for printing the content onto side B. Once determined, the content is printed
onto side B by the print bar(s) 118. The duplex print medium 106 may be
subsequently pulled away and further processed for manufacturing printed
materials.

[0029] FIG. 2 illustrates an example print controller 102 for front-to-back
registration of a printed content onto a print medium. The print controller 102
may be implemented as described above, for example. In another example, the

print controller 102 may be implemented as a combination of servers, or other
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computing devices for controlling the operative elements of a web-press, such
as a web-press printer 114. The print controller 102 includes processor(s) 202,
interface(s) 204 and memory 206. The processor(s) 202 may also be
implemented as signal processor(s), state machine(s), logic circuitries, and/or
any other device or component that manipulate signals based on operational
instructions.

[0030] The interface(s) 204 may include a variety of interfaces, for example,
interfaces for data input and output devices, referred to as I/O devices, storage
devices, network devices, and the like, for communicatively associating the print
controller 102 with a web-press, such as a web-press printer 114. The
interface(s) 204 facilitate communication between the print controller 102 and
various other computing devices connected in a network environment. The
memory 206 may store one or more computer-readable instructions, which may
be fetched and executed so as to cause to provide front-to-back registration of a
printed content onto a print medium. The memory 206 may include any non-
transitory computer-readable medium including, for example, volatile memory
such as RAM, or non-volatile memory such as EPROM, flash memory, and the
like.

[0031] The print controller 102 may further include module(s) 208 and data
210. The module(s) 208 may be implemented as a combination of hardware
and programming (e.g., programmable instructions) to implement one or more
functionalities of the module(s) 208. In one example, the module(s) 208 include
the trigger mark detection module 110, the print path controller 112, and print
engines 212, 214 for side A, B of the print medium 106 respectively. The print
controller 102 may further include other module(s) 216 for implementing
functionalities that supplement applications or functions performed by the print
controller 102.

[0032] In examples described herein, such combinations of hardware and
programming may be implemented in a number of different ways. For example,
the programming for the module(s) 208 may be processor executable
instructions stored on a non-transitory machine-readable storage medium and

the hardware for the module(s) 208 may include a processing resource (e.g.,
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one or more processors),to execute such instructions. In the present examples,
the machine-readable storage medium may store instructions that, when
executed by the processing resource, implement module(s) 208 or their
associated functionalities. In such examples, the print controller 102 may
include the machine-readable storage medium storing the instructions and the
processing resource to execute the instructions, or the machine-readable
storage medium may be separate but accessible to print controller 102 and the
processing resource. In other examples, module(s) 208 may be implemented by
electronic circuitry.

[0033] The data 210 includes data that is either predefined or generated as a
result of the functionalities implemented by any of the module(s) 206. In the
foregoing example, the data 210 may include trigger mark data 218, threshold
data 220, print data 222, and other data 224. The other data 224 may include
data generated and saved by the module(s) 208 for implementing various
functionalities of the print controller 102.

[0034] The operation of the print controller 102 is presently described in
conjunction with FIG. 3. FIG. 3 depicts an expanded view of the trigger mark
108 interacting with the sensor(s) 104. The trigger mark 108 has leading edge
302 and trailing edge 304. The leading edge 302 and the trailing edge 304 are
non-parallel with each other, and hence are separated by a non-uniform
distance. The leading edge 302 of the trigger mark 108 may be perpendicular to
direction in which the print medium 106 advances along the print path. Although
depicted as a trapezoid, the trigger mark 108 may be of any shape in which the
leading edge and the trailing edge are non-parallel, without deviating from the
scope of the present subject matter.

[0035] In operation, the print controller 102 may be configured with the
content which is to be printed. The content for printing may be stored in a digital
format in print data 222. In one example, the print data 222 may be processed
first by the print engine 212. As mentioned previously, the print engine 212
processes the print data 222 for printing the desired content on side A of the
print medium 106. Based on the processing of the print data 222, the print
engine 212 further renders the content for printing on the print medium 106. In
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the present example, the print engine 212 further renders a trigger mark, such
as trigger mark 108, for printing on side A of the print medium 106.

[0036] Based on the rendering of the print data 222, the print controller 102
may transmit control signals to a web-press, such as a web-press printer 114 for
printing the content and the trigger mark 108 on side A of the print medium 106.
As should also be noted, the print controller 102 may print, at multiple instants,
the content on side A corresponding to a page of printed content. Similarly, a
series of trigger marks 108 are also printed based on which corresponding
content may be printed on the other side of the print medium 106.

[0037] Once the content is processed and rendered, the print bar(s) 116
prints the content and the trigger mark 108 on side A of the print medium 106.
The print medium 106 with the printed side A advances along the print path
within the web-press printer 114. As the print medium 106 advances, the trigger
mark 108 is detected by the sensor(s) 104. During detection, the sensor(s) 104
first detect a leading edge 302 of the trigger mark 108. The sensor(s) 104 may
be so positioned such that sensor(s) 104 passes over a point about the centre
of the leading edge 302. As the print medium 106 continues to advance along
the print path, the sensor(s) 104 further detects the trailing edge 304. In one
example, the sensor(s) 104 may transmit trigger signals on detecting the
leading edge 302 and the trailing edge 304 of each of the trigger marks 108.
The signals are received by trigger mark detection module 110. On receiving of
the trigger signals from the sensor(s) 104, the detection module 110 determines
the distance 306 between the leading edge 302 and the trailing edge 304 of the
trigger mark 108. In one example, the measured distance 306 is stored in the
trigger mark data 218.

[0038] In operation, each leading edge 302 and trailing edge 304 of the series
of the trigger marks are detected. The detection module 110 subsequently
determines distances, such as distance 306, between each such leading edge
302 and trailing edge 304, which are stored in trigger mark data 218. As also
described previously, the print medium 106 may shift laterally over the print
rollers, such as print rollers of the web-press printer 114. The lateral shifting,

also referred to as a lateral wander, may result in a change in the relative
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position of the trigger mark 108 with the sensor(s) 104, when compared with
respect to the previous trigger marks 108 detected by the sensor(s) 104.

[0039] Owing to the leading edge 302 and the trailing edge 304 of the trigger
mark 108 being non-parallel, any change in the lateral direction of the position
of the print medium 106, would also result in variations in the measured
distances 306. For example, if the print medium 106 laterally wanders in the X-
direction, the relative position of the sensor(s) 104 with respect to the print
medium 106 would change. Consequently, the distance between the leading
edge 302 and the trailing edge 304 would reduce and change to distance 308.
Similarly, if the print medium 106 shifts laterally in a direction opposite to the X-
direction, the measured distance would increase and change to distance 310.
[0040] The detection module 110 further compares the distance 308 or
distance 310 with one or more threshold values stored in threshold 220. The
different values stored in threshold data 220 may be used for varying the
sensitivity of detecting the lateral wander of the print medium 106. As should be
noted, the threshold values provide the limits within which the lateral wander
may occur. On determining the distances 308, 310 to be less than or greater
than, respectively, with the threshold data 220,the print path controller 112 may
generate control signals for compensating the lateral wander of the print
medium 106.

[0041] The compensation of the lateral wander may be implemented either
mechanically or digitally. For example, in case of mechanical compensation, the
web-press printer 114 may further include a steering mechanism. The steering
mechanism receives one or more control signals for compensating the lateral
wander from the print path controller 112 of the print controller 102. On
receiving the control signals, the steering mechanism may further control the
print path of the print medium 106, so as to offset the lateral wander of the print
medium 106. For example, if the lateral wander is determined to occur in the X-
direction, the steering mechanism may control the print path so as to offset the
lateral wander of the print medium 106.

[0042] For digitally compensating the lateral wander, the control signals may

be received by the print engine 214, i.e., the print engine for printing content
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onto side B of the print medium 106. On receiving the control signals, the print
engine 214 may further process the print data corresponding to the content to
be printed on side B. On processing, the print engine 214 may further render the
content to be printed by shifting the position of the rendered content. The
content is subsequently printed in a shifted manner, so as to offset the lateral
wander of the print medium 106. As would be appreciated, a separate steering
mechanism would not be required when the lateral wander is to be
compensated.

[0043] Once the compensating has been implemented, the print bar(s) 118
are further activatedby the print controller 102 for printing the content on side B
of the print medium 106. For example, the detection module 110 may, based on
the distance between the sensor(s) 104 and the print bar(s) 118, determine a
time instant at which the print bar(s) 118 is to be activated. At the appropriate
time instant, the print bar(s) 118 may be activated for printing the content onto
side B of the print medium 106. In the present example, the print bar(s) 118 may
be triggered based on the detection of the leading edge 302 of the trigger mark
108. Since any lateral wander that may have occurred has been compensated,
the content printed on side B of the print medium 106 is registered in the down-
web and the cross-web direction.

[0044] FIGS.4 and 5 illustrate example methods 400 and 500, respectively, for
front-to-back registration of a printed content onto a print medium, according to an
implementation of the present subject matter. The order in which the methods are
described is not intended to be construed as a limitation, and any number of the
described method blocks may be combined in any order to implement the
aforementioned methods, or an alternative method. Furthermore, methods 400
and 500 may be implemented by processing resource or computing device(s)
through any suitable hardware, non-transitory machine readable instructions, or
combination thereof.

[0045] It may also be understood that methods 400 and 500 may be performed
by programmed computing devices, such as the print controller 102 as depicted in
FIGS. 1A-1B, and FIG. 2. Furthermore, the methods 400 and 500 may be

executed based on instructions stored in a non-transitory computer readable
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medium, as will be readily understood. The non-transitory computer readable
medium may include, for example, digital memories, magnetic storage media,
such as one or more magnetic disks and magnetic tapes, hard drives, or optically
readable digital data storage media.

[0046] Although, the methods 400 and 500 are described below with reference
to the print controller 102 as described above, other suitable systems for the
execution of these methods can be utilized. Additionally, implementation of these
methods is not limited to such examples.

[0047] Referring to FIG. 4, at block 402 content along with a series of trigger
mark is printed on a first side of a print medium. For example, the print bar(s)
116 of a web-press printer 114 prints the desired content on side A of print
medium 106. Besides the desired content, the print bar(s) 116 further prints a
series of trigger marks 108 on side A of the print medium 106. Each of the
trigger marks 108 includes a leading edge (e.qg., leading edge 302) and a trailing
edge (e.g., trailing edge 304). The trigger marks 108 are so shaped such that
the leading edge and the trailing edge are non-parallel. In one example, the
trigger mark 108 is shaped as a trapezoid.

[0048] At block 404, each of the trigger mark is detected by one or more
sensor within a web-press. For example, the sensor(s) 104 are positioned with
respect to the print medium 106 as it advances along the print path. As the print
medium 106 advances, the trigger marks 108 are detected by the sensor(s)
104. In one example, the sensor(s) 104 is a spot sensor.

[0049] At block 406, for each of the trigger mark, a measured distance
between the leading edge and the trailing edge is determined. For example, the
sensor(s) 104 may detect the leading edge 302 and the trailing edge 304 for
each of the trigger marks 108. As the sensor(s) 104 detects, one or more trigger
signals are generated and received by the trigger mark detection module 110.
The detection module 110, based on the trigger signals received from the
sensor(s) 104, determine the distance between the leading edge 302 and the
trailing edge 304 of the trigger mark 108.

[0050] At block 408, any lateral wander produced occurring in the print

medium is compensated based on a variation of the measured distances for
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each of the trigger marks. For example, the distances between the leading edge
302 and the trailing edge 304 of each of the trigger marks 108 are determined.
Any variations in the distances between the leading edge 302 and the trailing
edge 304 are indicative of a lateral wander. On determining that the measured
distance are beyond a threshold range stored in threshold data 220, the print
path controller 112 may compensate, either digitally or mechanically, to offset
the lateral wander of the print medium 106.

[0051] FIG. 5 provides another example method 500 for front-to-back
registration of a printed content onto a print medium. At block 502, a trigger
mark is printed on one side of a print medium. For example, a print controller
102 may process the data to be printed and accordingly, provides control
instructions to a web-press, such as web-press printer 114, for printing the
desired content on a print medium 106. Initially, the desired content is printed on
one side of the print medium 106. Along with the desired content, a trigger mark
108 is also printed. The trigger mark 108 is so shaped such that a leading edge,
e.g., leading edge 302, and a ftrailing edge, e.g., trailing edge 304, are non-
parallel.

[0052] At block 504, distance between the leading edges and the trailing
edges is obtained. For example, as the print medium 106 moves along the print
path, the trigger mark 108 also moves with respect to the sensor(s) 104. As the
trigger mark 108 moves across the sensor(s) 104, the sensor(s) 104 detect the
leading edge 302 and the ftrailing edge 304 of the trigger mark 108. On
detection, the sensor(s) 104 may generate one or more detection signals.
Based on the detection signals, the detection module 110 may determine the
distance between the leading edge 302 and the trailing edge 304 of the trigger
mark 108. In one example, the distance is a determined from a mid-point on and
perpendicular from the leading edge 302. In a similar manner, for multiple
trigger marks 108 the distance between the corresponding leading edge 302
and trailing edge 304, is determined.

[0053] At block 506, any lateral wandering of a print medium is corrected
based on variations in the distances between the leading edge and the trailing

edge. For example, the detection module 110 may determine whether any
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variations occur in the measured distances 306. In case it is determined that the
measured distance is increasing or decreasing over the course of operation of
the web-press printer 114, the print path controller 112 may compensate the
lateral wander of the print medium 106.

[0054] At block 508, the compensation can be made digitally or mechanically.
For example, the detection module 110 may determine the lateral wander of the
print medium 106 is to be compensated digitally (‘Digital Compensation’ path
from block 508). On determining that the lateral wander is to be compensated
digitally (block 510), the print engine 214 may further process the data
corresponding to the content being printed. While processing, the print engine
214 may render the digital content to be printed in such a manner so as to offset
the lateral wander of the print medium 106. In one example, the content may be
printed in a shifted manner on side B of the print medium 106.

[0055] However, if the compensation is to be performed mechanically
(‘Mechanical Compensation’ path from block 508), the print path controller 112
may further activate a steering mechanism within the web-press printer 114 for
controlling the position of the print medium 106 along the print path. The
steering mechanism may, based on instructions received by the print path
controller 112, adjust the position of the print medium 106 along the print path.
[0056] At block 514, based on the compensating, the content is printed on the
other side of the print medium. For example, once the lateral wander has been
compensated the print bar(s) 118 print the desired content on the other side,
i.e., side B of the print medium 106. Based on the compensation, the content
printed on side B of the print medium 106, is registered in the cross-web and the
down-web direction.

[0057] FIG. 6 illustrates a system environment 600 to provide front-to-back
registration of a printed content onto a print medium, according to an example of
the present disclosure. The system environment 600 may comprise at least a
portion of a public networking environment or a private networking environment,
or a combination thereof. In one implementation, the system environment 600
includes a processing resource 602 communicatively coupled to a computer

readable medium 604 through a communication link 606.
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[0058] For example, the processing resource 602 can include one or more
processors of a computing device for providing front-to-back registration of a
printed content onto a print medium. The computer readable medium 604 can
be, for example, an internal memory device of the computing device or an
external memory device. In one implementation, the communication link 606
may be a direct communication link, such as any memory read/write interface.
In another implementation, the communication link 606 may be an indirect
communication link, such as a network interface. In such a case, the processing
resource 602 can access the computer readable medium 604 through a network
608. The network 608 may be a single network or a combination of multiple
networks and may use a variety of different communication protocols.

[0059] The processing resource 602 and the computer readable medium 604
may also be coupled to data sources 610 through the communication link 606,
and/or to communication devices 612 over the network 608. The coupling with
the data sources 610 enables in receiving the data in an offline environment,
and the coupling with the communication devices 612 enables in receiving the
data in an online environment.

[0060] In one implementation, the computer readable medium 604 includes a
set of computer readable instructions, implementing trigger mark detection
module 614 and a print path controller 616. The set of computer readable
instructions can be accessed by the processing resource 602 through the
communication link 606 and subsequently executed to process data
communicated with the data sources 610 in order to provide front-to-back
registration of a printed content onto a print medium. When executed by
processing resource 602, the instructions of the trigger mark detection module
614 (hereinafter referred to as detection module 614) may perform the
functionalities described above in relation to detection module 110. When
executed by processing resource 602, the instructions of print path controller
616 may perform the functionalities described above in relation to print path
controller 112.

[0061] For example, a series of trigger marks, such as trigger marks 108,

printed on one side of the print medium are detected by one or more sensors,
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such as sensor(s) 104. The trigger marks may be printed along with a portion of
the desired content which is to be printed on the print medium. Each of the
trigger mark includes a leading edge and a trailing edge. The trigger mark is so
shaped such that the leading edge and the trailing edge are not parallel to each
other. Furthermore, the leading edge is perpendicular to the direction of the print
path. In another example, the trigger mark is shaped as a trapezoid.

[0062] The sensor(s) 104 on detecting the trigger mark generates signals
which are received by the detection module 614. As the print medium moves
across the sensor, the detection module 614 determines the distance between
the leading edge and the trailing edge for each of the trigger marks 108. For
each of the measured distances between the leading edges and the trailing
edges, the detection module 614 determines a variation in the measured
distances. On determining that the variation is within a threshold limit, the
detection module 614 determines that the lateral wander of the print medium is
either absent or minimal. If however, the measured distance is either greater
than the threshold limit, the detection module 614 may conclude that the print
medium has wandered laterally. In one example, the threshold limit may be
stored in threshold data 220.

[0063] On determining that the print medium has laterally wandered, the
lateral wandering may be further compensated by the print path controller 616,
and the other portion of the content is printed on the other side of the print
medium. In one example, the compensating may be affected either digitally or
mechanically. For example, in case of digital compensating, the content to be
printed is rendered and printed, taking into account the offset caused due to the
lateral wander of the print medium. In such a case, the print engine 214 may
further process the data to be printed to render the data to counter the lateral
wander of the print medium 106. The data associated with the content to be
printed may be stored in print data 222.

[0064] For the latter approach, the print path controller 616 may control a
steering mechanism within the web-press so that the lateral wander of the print
medium may be negated and the print medium is further aligned along the print

path. Once the lateral wander has been compensated, the content is printed on
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the other side of the print medium, say using the print bar(s) 118 of the web-
press printer 114.

[0065] Although examples for the present disclosure have been described in
language specific to structural features and/or methods, it should be understood
that the appended claims are not necessarily limited to the specific features or
methods described. Rather, the specific features and methods are disclosed

and explained as examples of the present disclosure.
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I/We claim:

1. A method for providing front-to-back registration of printed content on a
web-fed print medium, the method comprising:

printing, on a first surface of the print medium advancing in a print path
direction, at least a series of trigger marks, wherein each of the trigger marks
include a leading edge and a trailing edge which are not parallel to each other;

detecting the leading edge and the trailing edge of each of the trigger
mark, through a sensor;

obtaining, for each of the trigger mark, a distance between the leading
edge and the trailing edge by the sensor, based on the detecting; and

compensating lateral wandering of the print media with respect to the
print path direction based on a variation in the distance between the leading

edge and the trailing edge for each of the trigger marks.

2. The method as claimed in claim 1, wherein the leading edge is

perpendicular to the print path direction.

3. The method as claimed in claim 1, wherein the printing further comprises,
printing a first portion of the printed content on the first surface of the print

medium.

4. The method as claimed in claim 1, wherein the compensating the lateral
wandering comprises:
determining a measure of lateral wandering of the print medium; and
digitally rendering for printing another portion of the printed content on to
a second surface of the print medium to offset the measure of the lateral

wandering.

5. The method as claimed in claim 4, wherein an instant for printing the
other portion of the digital content onto the second surface is determined based

on the detecting of the trigger mark.
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6. The method as claimed in claim 1, wherein the compensating further
comprises comparing the variation in the measured distances between the
leading edge and the trailing edge of the trigger mark, with a predefined
threshold.

7. A print controller system for front-to-back registration of a printed content
onto a print medium, the system comprising:
a processor;
a trigger mark detection module, coupled to the processor, wherein the
trigger mark detection module is to,
receive a trigger signal, wherein the trigger signal is generated by
a sensor upon detection of a trigger mark on a first surface of a print
medium moving along a print path within a web-press, and wherein the
trigger mark includes a leading edge and a trailing edge, wherein the
leading edge and the trailing edge are non-parallel;
based on the trigger signal, determinea distance of the trailing
edge from a point on the leading edge; and
obtain a measure of lateral wander of the print medium with
respect to the print path by comparing the distance between the leading

edge and the trailing edge, with a threshold value.

8. The print controller system as claimed in claim 7, where the distance
between the trailing edge and the leading is a perpendicular distance from the

leading edge to the trailing edge.

9. The print controller system as claimed in claim 7, further comprising a
print path controller to further generate a signal for actuating and controlling a
steering mechanism of the web-press, to compensate the lateral wander of the

print medium with respect to the print path.

10.  The print controller system as claimed in claim 7, further comprising a

first print engine coupled to the processor, wherein the first print engine is to
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render,for printing,a first portion of content and the trigger mark on the first

surface of the print medium, wherein the trigger mark is quadrilaterally shaped.

11.  The print controller system as claimed in claim 9, further comprising a
second print engine coupled to the processor, wherein the second print engine
is to render, for printing, another portion of content on a second surface of the

print medium.

12.  The print controller system as claimed in claim 11, wherein the second
print engine initiates printing of the other portion based on detection of the

leading edge of the trigger mark.

13. A non-transitory computer-readable medium comprising instructions
executable by a processing resource to:

render for printing, on a first surface of print medium advancing in a print
path direction, a series of trigger marks, wherein each of the trigger mark
includes a leading edge and a trailing edge, and wherein the leading edge and
the trailing edge are non-parallel,

upon detecting each of the trigger mark from amongst the series of the
trigger marks through a sensor, determine a measured distance between the
leading edge and the trailing edge by the sensor for each of the trigger mark;
and

compensate lateral wandering of the print media with respect to the print
path direction based on a variation in the measured distances between the

leading edge and the trailing edge, for each of the trigger mark.

14.  The computer-readable medium of claim 13, wherein the trigger mark is

polygonally shaped.

15.  The computer-readable medium of claim 14, wherein the trigger mark is

shaped as a trapezoid.
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