EP 1 882 597 B1

(1 9) Européisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 1 882 597 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
24.06.2009 Bulletin 2009/26

(21) Application number: 07112257.6

(22) Date of filing: 11.07.2007

(51) IntCl.:
B41M 3/00 (2006.07) B44F 1/02 (2006.01)
B42D 15/00 (2006.01)

(54) Method of producing a tiled print product

Verfahren zum Herstellen eines geteilten Druckproduktes

Procédé de production d’un produit imprimé divisé

(84) Designated Contracting States:
AT BEBG CH CY CZ DE DK EE ES FI FR GB GR
HUIEISITLILT LU LV MC MT NL PL PT RO SE
SISKTR

(30) Priority: 24.07.2006 EP 06117719

(43) Date of publication of application:
30.01.2008 Bulletin 2008/05

(73) Proprietor: Océ-Technologies B.V.
5914 CA Venlo (NL)

(72) Inventor: De Waal, Cornelis A.
6538 NIJMEGEN (NL)

(74) Representative: Vanoppen, Ronny R.J.
Océ-Technologies B.V.
Corporate Patents
Postbus 101
5900 MA Venlo (NL)

(56) References cited:
EP-A- 1 555 131 EP-A-1 676 710
US-A1- 2006 146 078

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

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 882 597 B1 2

Description

[0001] The invention relates to a method of producing
a tiled print product, wherein the print product is com-
posed of a plurality of print substrates that are printed
separately and are disposed adjacent to one another in
at least one row, and each substrate is printed by means
of a print process that creates a gloss gradient in a char-
acteristic direction of production that is parallel to the row.
[0002] When a large format print product such as a
billboard or the like has to be prepared, which has a width
larger than the printing width of an available printer, then
it is common practice to decompose the image on the
print product into a number of sub-images that are printed
on separate sheets, and the sheets are then put together
like tiles in one or more rows, so that the print product,
as awhole, will show the complete image. Depending on
the print process that is used for separately printing the
individual substrates or tiles, the printed images on the
individual substrates may have a gloss gradient in the
direction of the rows of the tiled print product, that is, the
gloss of the printed image on an individual tile slightly
decreases or increases in the direction in which the tiles
are juxtaposed in arow. This gloss gradient is determined
by a direction of production that is characteristic for the
print process employed for printing the individual sub-
strate.

[0003] For example, when the print process is a multi-
pass ink jet process, wherein a printhead is scanned
across the substrate in a main scanning direction that
will later form the row direction of the tiled product, the
characteristic direction of production will be the direction
in which the printhead moves across the substrate in the
first scan pass in the process of printing an individual
image swath. In the second scan pass, the printhead will
then move across the same swath in the opposite direc-
tion. As a consequence, at the start end of the swath, the
timings at which image dots are formed in the first and
second passes, respectively, are separated by a rela-
tively large time interval, corresponding to the time that
the printhead needs to move back and forth across the
substrate. In contrast, at the opposite end of the swath,
the image dots in the second pass will be formed imme-
diately on the dots that have been printed in the first pass,
and the interval between the two timings will be very
small. These different time intervals gives rise to a slight
change in the image gloss.

[0004] Document US 2006/0146078 A1 discloses a
method for reducing gloss variation by configuring a print
mask.

[0005] If one considers only the image printed on a
single substrate, then the slight gradient in the image
gloss is normally not perceptible to the human eye and
is therefore not considered to degrade the image quality.
However, when several substrates that have been print-
ed in this way are put together, then a discontinuous
change in the gloss will occur at the transitions between
the adjacent substrates, and these discontinuous chang-
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es may be visible and may disturb the appearance of the
print product as a whole.

[0006] It is therefore an object of the invention to pro-
vide a method of producing such tiled print product with
an improved image quality, in spite of the gloss gradient
that is caused by the print process.

[0007] According to the invention, this object is
achieved by the feature that the characteristic direction
of production is inverted for every second substrate in
the row.

[0008] Thus, if in the print process that is adopted for
printing the first, third and any further uneven substrates
in a row the characteristic direction of production is from
left to right, for example, and consequently the gloss will
increase from left to right, then the print process used for
printing the second, fourth and any further even substrate
in the row will be modified such that the characteristic
direction of production is from right to left. As a result,
when going along the row of substrates, the gloss will
alternatingly rise and fall, with continuous transitions at
the borders between adjacent substrates. Thus, discon-
tinuities in the gloss that would be perceptible to the hu-
man eye are eliminated, and the image quality will be
improved.

[0009] More specific features of preferred embodi-
ments of the invention are indicated in the dependent
claims.

[0010] One method of inverting the characteristic di-
rection of production comprises the steps of subjecting
the image information that is to be printed on every sec-
ond substrate to an image processing that rotates the
image by an angle of 180°, printing all substrates with
the same print process, so that a rotated image is printed
onto every second substrate, and then physically rotating
every second substrate before the substrates are put to-
getherto formthe tiled print product. In this method, which
is applicable to any print process giving rise to a gloss
gradient, the characteristic direction of production for
every second substrate is inverted relative to the orien-
tation of the image on the substrate rather than relative
to the printer hardware. Yet, when the tiles are put to-
gether, the result is that a high-gloss edge of each sub-
strate will be adjacent to a high-gloss edge of the neigh-
bouring substrate, and each low-gloss edge will be ad-
jacenttoalow-gloss edge, so that no gloss discontinuities
will appear on the print product.

[0011] When the print product comprises two or more
rows of substrates or tiles, the method will be employed
in the same way for forming each row, with the result that
the adjacent high-gloss edges in one row will coincide
with adjacent high-gloss edges in the other rows, so that
there will be no gloss discontinuities at the row-to-row
transitions, neither.

[0012] Ina print process such as a colour ink jet proc-
ess is employed, wherein a plurality of printheads, e.g.
for different colours, are arranged side-by-side in the
main scanning direction and are commonly moved
across the substrate, it is a known and frequently pre-
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ferred practice to arrange the printheads in a mirror-sym-
metrical configuration, so that printheads of each type
(e.g. each colour) are present in duplicate and are ar-
ranged to be mirror images of one another (possibly with
the exception of a single central printhead which will be
the mirror image of itself). This has the advantage that
the sequence in which the ink dots from the various print-
heads are deposited on the substrate can always be the
same, regardless of the direction in which the carriage
is moved. In colour printing, such a process is frequently
employed in order to suppress the phenomenon of so-
called colour banding. When such a symmetric printhead
configuration is used, the characteristic direction of pro-
duction may be the direction in which the carriage moves
in the first scan pass (for example from the upper left-
hand corner to the upper right-hand corner), and this di-
rection can be inverted by causing the carriage to start
with the scan movement from the opposite side of the
substrate (in this case from the upper right-hand corner
to the upper left-hand corner). In this case, the direction
of production will be inverted relative to the printer hard-
ware for every second image, and it is not necessary to
rotate the images to be printed on the even and uneven
substrates.

In an embodiment of this print process using the mirror
symmetrical printhead configuration, a first set of print-
heads can be used for afirst scan pass, when the carriage
on which the printheads are mounted moves in a first
direction, and a second set of printheads, which is the
mirror image of the first set, can be used for the second
pass, when the carriage moves in the opposite direction.
This method has the advantage that the digital process-
ing of the image before printing itself is relatively simple
since only one print head per colour will be used.
[0013] Preferred embodiments of the invention will
now be described in conjunction with the drawings,
wherein:
Fig. 1 is a schematic view of a tiled print product ob-
tained by a method according to the prior art;
is a schematic view of individual substrates of
a print product as obtained by the method ac-
cording to the invention;

is a schematic view of a print product obtained
by tiling the substrates shown in Fig. 2, with
every second substrate in each row being ro-
tated,;

is a sketch illustrating a first print pass in an ink
jet print process;

is sketch illustrating a second scan pass in the
process shown in Fig. 4;

is a sketch illustrating a second print pass in a
colour ink jet print process, as used for every
uneven substrate of a tiled print product; and
is a sketch illustrating a second print pass of a
colour ink jet print process as applied to every
uneven substrate of a tiled print product.

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7
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[0014] Fig. 1 shows a tiled print product 10, e.g. a bill-
board, that is composed of two rows 12, 14 of print sub-
strates 16, 18 and has been produced by a method ac-
cording to the prior art, wherein each substrate 16, 18
has been printed separately on an ink jet printer.

In the example shown, each row 12,14 includes four sub-
strates, and the first and third substrate in each row, i.e.
the uneven substrates, have been designated by refer-
ence numeral 16, whereas the second and fourth (even)
substrates have been designated by reference numeral
18.

[0015] An arrow X, which is parallel to the direction of
the rows 12, 14, designates a characteristic direction of
production for the ink jet print process employed for print-
ing each of the substrates 16, 18. For reasons that will
be explained below, this characteristic direction of pro-
duction gives rise to a gradient in the gloss of the images
on the individual substrates 16, 18. This gloss gradient
has been symbolised here by a gradient in shading. In
each of the substrates 16, 18, the gloss (shading) grad-
ually increases in the direction X, but then changes
abruptly at each transition from one substrate to the next
one in the same row. Each substrate 16, 18 bears a part
of the total image to be shown on the billboard, and these
part images are perfectly stitched or tiled together. How-
ever, the discontinuities at the transitions between the
substrates 16, 18 will be perceptible and degrade the
image quality of the print product 10.

[0016] Figs. 2 and 3 illustrate a method according to
the invention, by which this degradation in image quality
can be avoided.

[0017] Fig. 2 shows an "exploded" view of the print
product 10 which bears the same image as in Fig. 1, but
with the substrates 16, 18 now being printed in accord-
ance with the invention. Each substrate has been shown
in the orientation in which it has left the printer. As will be
seen, the part images on the uneven substrates 16 are
the same as in Fig. 1. However, the images on the even
substrates 18 show the same motives as in Fig. 1, but
are rotated by an angle of 180°, so that they appear up-
side down. It should be noted that, in this context, "rotat-
ed" does not refer to a physical rotation of the substrate
sheets, but rather to a rotation of the images printed on
the substrates. This rotation has been achieved by ap-
propriate image processing techniques applied to the
print data before they have been supplied to the printer,
asis well known in the art. Thus, in the orientation shown
in Fig. 2, the gloss gradient of all even and uneven sub-
strates 16, 18 is the same as in Fig. 1. The corresponding
characteristic directions of production have been desig-
nated as X1 for the uneven substrates 16 and as X2 for
the even substrates 18.

[0018] Now, in order to obtain the desired image on
the overall billboard, the even substrates 18 in Fig. 2 have
to be rotated physically, i.e. the sheets have to be rotated,
before the substrates are put together in the manner
shown in Fig. 3. A combined effect of the rotation of the
image data prior to printing and the physical rotation of



5 EP 1 882 597 B1 6

the sheets 18 after printing is that the characteristic di-
rections of production, X2, are inverted in comparison to
the characteristic directions of production, X1, of the un-
even substrates 16. As a consequence, the gloss now
gradually increases from left to right on the first substrates
16 in each row, reaches a maximum at the transition be-
tween the first substrates 16 and the second substrates
18 and then gradually decreases again towards the tran-
sition from the second substrates 18 to the third sub-
strates 16, and so on. Thus, the gloss is now a continuous
function of the position in the direction indicated by the
arrow X, and gloss discontinuities are removed, so that
the gloss differences will practically be invisible.

[0019] Figs. 4 and 5 schematically illustrate a well
known two-pass ink jet print process that may be em-
ployed for printing the substrates 16, 18 shown in Fig. 2.
In a first pass, shown in Fig. 4, a printhead 20 is moved
across the substrate 16 (or 18) in the direction of arrow
X, and ink droplets are expelled from nozzles (not shown)
of the printhead 20, so as to form a regular pattern of ink
dots 22 on the ink substrate 16. In practice, the printhead
20 will have a plurality of nozzles aligned in the direction
normal to the plane of the drawing in Fig. 4, so that ink
dots 22 are simultaneously formed in a large number of
parallel lines forming a swath of the image to be printed.
[0020] In Fig. 5, the printhead 20 has completed its
stroke or pass in the positive X-direction and now travels
across the substrate 16 in opposite direction to perform
asecond pass. Anink dot 24 is the last one that has been
formed in the first pass, and then the timings at which
the nozzles are fired have been controlled such that, dur-
ing the second pass, ink dots 26, 28 are formed to fill the
gaps between the dots 22, 24 of the first pass. The ink
dot 26 has been formed shortly after the ink dot 24, so
that the ink dot 24 had practically no time to dry-out. As
a consequence, the inks of the dots 24 and 26 have
merged to give a relatively smooth ink surface having a
relatively high gloss. On the other hand, when the dot 28
is formed, the ink of the dot 22 has dried already to a
considerable extent, so that the ink surface formed in this
part of the substrate 16 will be rougher and will have a
somewhat lesser gloss. Although the gloss difference
from dot to dot will be practically imperceptible, the gloss
difference between the left and right edges of the sub-
strate in Fig. 5 may be significant, especially in a case
whenthe printeris a large format printer and the substrate
16 (or 18) has a large width, for example in the order of
1m. However, thanks to the inversion of the characteristic
direction of production, as was explained in conjunction
with Figs. 2 and 3, even these large gloss differences will
not give rise to any perceptible discontinuities in the
gloss.

[0021] A second embodiment of the method according
to the invention will now be described in conjunction with
Figs. 6 and 7. Fig. 6 schematically illustrates a well known
two-pass colour ink jet print process employing an array
30 of eight printheads that are designated by the letters
C, N, Y and K. These letters designate the colours cyan,
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magenta, yellow and black (K) of the inks of the respec-
tive printheads. As shown, the printheads are arranged
mirror-symmetrically, so that a first set 32 of printheads
CMYK forms the mirror image of a second set 34 of print-
heads KYMC, and vice versa. In a modified embodiment,
the array 30 might comprise only seven printheads with
only a single black printhead (K) in the center. In practice,
the printheads forming the array 30 will be mounted on
a common carriage (not shown) that travels across the
substrate 16.

[0022] In Fig. 6, the printheads have completed a first
pass in which the carriage has travelled in the direction
X1 which forms the characteristic direction of production.
During this pass, only the printheads of the set 34 have
been active, so that ink dots of different colours were
deposited on the substrate 16 in the order C-M-Y-K. Now,
in Fig. 6, the printheads perform the second pass in the
direction opposite to X1, and now only the printheads of
the set 32 are active. This has been symbolised by as-
terisks in the corresponding printheads. It will be appre-
ciated that the order in which the inks of different colours
are deposited is the same in both passes. When the sec-
ond pass has been completed, the substrate 16 will be
advanced by the width of the printed swath in a sub-
scanning direction normal to the plane of the drawing,
and then the first pass for the next swath will commence.
[0023] Fig. 7 illustrates the same situation as Fig. 6,
but now for the case that an even substrate 18 is printed.
In this case, the characteristic direction of production,
X2, has beeninverted, i.e. the direction in which the array
30 has travelled in the first pass is opposite to that shown
in Fig. 6. Fig. 7 shows the array during the second pass,
when it travels from left to right. The active printheads
have again been designated by asterisks, and these
printheads are now those of the set 34.

[0024] In this embodiment, the characteristic direction
of production is inverted by inverting the directions in
which the array 30 travels across the substrate in the first
and second passes. Thus, in this embodiment, the sub-
strates 16, 18 forming the print product 10 may be put
together in the manner shown in Fig. 3 in the same ori-
entation in which they have left the printer, i.e. it is not
necessary to perform image processing for rotating the
print data, and it is not necessary to physically rotate the
even substrates before the substrates 16, 18 are put to-
gether.

Claims

1. A method of producing a tiled print product (10),
wherein the print product is composed of a plurality
of printsubstrates (16, 18) that are printed separately
and are disposed adjacent to one another in at least
onerow (12, 14), and each substrate (16, 18) is print-
ed by means of a print process that creates a gloss
gradient in a characteristic direction (X1, X2) of pro-
duction that is parallel to the row (12, 14), charac-



7 EP 1 882 597 B1 8

terised in that the characteristic direction (X1, X2)
of production is inverted for every second substrate
(18) in the row (12, 14).

The method of claim 1, wherein the process of in-
verting the direction (X1, X2) of production compris-
es the steps of:

a) subjecting the image information that is sup-
plied to the printer to image processing resulting
in a rotation of the image to be printed by an
angle of 180°,

b) printing all the substrates (16, 18) forming the
print product (10) by means of the same print
process, and

c¢) physically rotating every second substrate
(18) by an angle of 180° before the substrates
(16, 18) are put together to form the tiled print
product (10).

The method of claim 2, wherein the print product (10)
comprises a plurality of rows (12, 14), and wherein
the same method is employed for forming each of
the rows (12, 14), so that, in the print product (10),
adjacent substrates in two neighbouring rows (12,
14) will have the same gloss gradient.

The method of claim 1, wherein all the substrates
(16, 18) forming the print product (10) are printed
with a printer having an array (30) of printheads of
different types (C, M, Y, K) that are arranged mirror-
symmetrically, the printer being operated in a multi-
pass print mode, and wherein the characteristic di-
rection (X1, X2) of production is defined as the di-
rection in which the array (30) of printheads is moved
in the first pass.

The method accordingto claim 4, in which printheads
of afirst set (32) are active only in even passes, and
printheads of a second set (34), which is the mirror
image of the first set (32), are active only in the sec-
ond pass.

Patentanspriiche

1.

Verfahren zur Herstellung eines geteilten Druckpro-
duktes (10), bei dem das Druckprodukt aus mehre-
ren Drucksubstraten (16, 18) zusammengesetzt ist,
die getrennt bedruckt und in wenigstens einer Reihe
(12, 14) aneinander angrenzend angeordnet wer-
den, und bei dem jedes Substrat (16, 18) mit Hilfe
eines Druckprozesses bedruckt wird, das einen
Glanzgradienten in einer charakteristischen Produk-
tionsrichtung (X1, X2) erzeugt, die parallel zu der
Reihe (12, 14) verlauft, dadurch gekennzeichnet,
daB die charakteristische Produktionsrichtung (X1,
X2) fir jedes zweite Substrat (18) in der Reihe (12,
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14) umgekehrt wird.

2. Verfahren nach Anspruch 1, bei dem der Prozess

der Umkehr der Produktionsrichtung (X1, X2) die fol-
genden Schritte umfasst:

a) Anwenden einer Bildverarbeitung, die zu ei-
ner Drehung des zu druckenden Bildes um ei-
nen Winkel von 180° fiihrt, auf die Bildinforma-
tion, die dem Drukker zugefuhrt wird,

b) Drucken aller Substrate (16, 18), die das
Druckprodukt (10) bilden, mit Hilfe desselben
Druckprozesses und

c) physikalisches Drehen jedes zweiten Sub-
strats (18) um einen Winkel von 180°, bevor die
Substrate (16, 18) zur Bildung des geteilten
Druckproduktes (10) zusammengefiigt werden.

Verfahren nach Anspruch 2, bei dem das Druckpro-
dukt (10) mehrere Reihen (12, 14) aufweist und das-
selbe Verfahren zur Erzeugung jeder der Reihen (12,
14) angewandt wird, so dal} in dem Druckprodukt
(10) benachbarte Substrate in zwei benachbarten
Reihen (12, 14) denselben Glanzgradienten haben.

Verfahren nach Anspruch 1, bei dem alle Substrate
(16, 18), die das Druckprodukt (10) bilden, mit einem
Drucker gedruckt werden, der ein Feld (30) von
Druckképfen unterschiedlicher Typen (C, M. Y, K)
aufweist, die spiegelbildlich angeordnet sind, wobei
der Drucker in einem Mehrpassagen-Druckmodus
betrieben wird und die charakteristische Produkti-
onsrichtung (X1, X2) als die Richtung definiert ist, in
welche sich das Feld (30) der Druckképfe in der er-
sten Passage bewegt.

Verfahren nach Anspruch 4, bei dem Druckképfe ei-
nes ersten Satzes (32) nur in geraden Passagen ak-
tiv sind und Druckképfe eines zweiten Satzes (34),
die das Spiegelbild des ersten Satzes (32) sind, nur
in der zweiten Passage aktiv sind.uniquement.

Revendications

Un procédé de production d’'un produit imprimé di-
visé (10), dans lequel le produitimprimé est constitué
d’une pluralité de substrats d'impression (16, 18) im-
primés séparément et disposés les uns a coté des
autres sur au moins une rangée (12, 14), chaque
substrat (16, 18) étant imprimé par un processus
d’impression créant un gradient de brillance dans un
sens caractéristique (X1, X2) de production, paral-
lele a la rangée (12, 14), caractérisé en ce que le
sens caractéristique (X1, X2) de production est in-
verseé pour chaque deuxiéme substrat (18) de la ran-
gée (12, 14).
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2. Le procédé de la revendication 1, le processus d’in-
version du sens (X1, X2) de production comprenant
les étapes suivantes :

a) soumission des informations d’'image four- &
nies au dispositif d'impression a un traitement
d’'image résultant en une rotation de I'image de-
vant étre imprimée d'un angle de 180°,

b) impression de tous les substrats (16, 18) for-
mant le produitimprimé (10) aumoyenduméme 10
processus d’impression, et

c) rotation physique de chaque deuxiéme subs-

trat (18) selon un angle de 180° avant que les
substrats (16, 18) ne soient assemblés pour for-

mer le produit imprimé divisé (10). 15

3. Le procédé de la revendication 2, le produit imprimé
(10) comprenant une pluralité de rangées (12, 14),
et le méme procédé étant employé pour former cha-
cune des rangées (12, 14), de telle sorte que, dans 20
le produit imprimé (10), des substrats voisins dans
deux rangées voisines (12, 14) présentent le méme
gradient de brillance.

4. Le procédé de la revendication 1, tous les substrats 25
(16, 18) formant le produit imprimeé (10) étant impri-
més au moyen d’un dispositif d'impression ayantune
série (30) de tétes d’impression de types différents
(C, M, Y, K), agencées selon une symétrie spécu-
laire, le dispositif d’'impression fonctionnant selonun 30
mode d’impression a passages multiples, et le sens
caractéristique (X1, X2) de production étant défini
comme le sens dans lequel la série (30) de tétes
d’'impression se déplace lors du premier passage.

35

5. Le procédé selon la revendication 4, des tétes d’'im-
pression d’un premier ensemble (32) étant actives
lors des passages pairs uniquement, et des tétes
d’'impression d’'un second ensemble (34), qui est
'image miroir du premier ensemble (32), étant acti- 40
ves lors du deuxiéme passage uniquement.
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