wO 2016/162092 A 1[I I IN0F V0 00O 0 0 R0 0O

(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 2016/162092 A1l

(51

eay)

(22)

(25)
(26)
1

(72

74

31

13 October 2016 (13.10.2016) WIPO I PCT
International Patent Classification:
HO04N 1/40 (2006.01)
International Application Number:
PCT/EP2015/057888
International Filing Date:
10 April 2015 (10.04.2015)
Filing Language: English
(84
Publication Language: English

Applicant: HEWLETT-PACKARD INDIGO B.V.
[NL/NL]; Startbaan 16, NL-1187 XR Amstelveen (NL).

Inventors: SCHLUMM, Doron; Finstein, 10, Kiryat
Weizmann, 76101 Ness Ziona (IL). MOSENSON, Nir;
Einstein, 10, Kiryat Weizmann, 76101 Ness Ziona (IL).
SIVAN, Yohanan; Einstein, 10, Kiryat Weizmann, 76101
Ness Ziona (IL). BERKOVICH, Ziv; Einstein, 10, Kiryat
Weizmann, 76101 Ness Ziona (IL).

Agent: ZBM PATENTS - ZEA, BARLOCCI & MARK-
VARDSEN; Pl Catalunya, 1 2nd floor, E-08002 Bar-
celona (ES).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 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, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, 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, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:

with international search report (Art. 21(3))

(54) Title: SELECTING COLORANT AMOUNT FOR PRINTING

(57) Abstract: A method for selecting a colorant amount for printing is de-

306

Idertify maximum eptical density (MOD)
319

13

jdentify threshold optical density (TOD)

i 316

7 ;
30 s -z MOD>TOD?
f S <

Select cluster sizes fram first LUT i

i 326

L3

330

Setect cluster sizes from second LUT ‘1

JRUSTEUUON: SHUOTOI
335

; R |
N | carmsgemding o selocted W
L e

]
» . J—
1 Print using selacted colorant
i amaunt

Fig. 5

scribed in which a maximum optical density of an image is identified. The
o maximum optical density is compared to with a threshold optical density, and
when the threshold is exceeded, dot cluster sizes from a first lookup table are
selected, otherwise, dot cluster sizes from a second lookup table are selected.
A colorant thickness corresponding to the selected dot cluster sizes is selected
for printing the image.
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Selecting colorant amount for printing

BACKGROUND

[001] Colorants that generally adhere to the surface of substrates, e.g. paper
or plastic, with little or no penetration into the substrates are used in various
printing processes and presses. Each area on the final output, i.e. the printed
substrate, may include clusters of colorant dots that cover a percentage of the
area. The rest of the area may remain clear, i.e. it may not be covered by
colorant. The number of dots per cluster attributes to the resolution of the
printed image. The optical density of the image may be controlled by
controlling the percentage the dots occupy on the specific area. A 100%
occupation implies a cluster where the dots occupy the space of the entire
area, i.e. there remains no clear area. For the same colorant, a lower
percentage occupation results in lower optical density compared to a higher
percentage occupation that results in higher optical density.

BRIEF DESCRIPTION

[002] Some non-limiting examples will be described in the following with
reference to the appended drawings, in which:

[003] Fig. 1 shows an area with different cluster sizes and colorant
thicknesses for the same optical density;

[004] Fig. 2 illustrates a flow diagram of a method for printing an image on a
print medium according to an example;

[005] Fig. 3 illustrates a flow diagram of a method for selecting a colorant
amount for printing according to an example;

[006] Fig. 4 illustrates a block diagram of a printing press according to an
example.

DETAILED DESCRIPTION
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[007] When a printing press is calibrated, the cluster's thickness, i.e. the
height the colorant may reach on the substrate, is determined based on the
maximum theoretical optical density achieved with 100% occupation.
Thereafter, a desired optical density of each area (up to the maximum optical
density) may be achieved by selecting a percentage occupation (between 0%
and 100%) that corresponds to the desired optical density. However, the
thickness of the colorant remains the same for all clusters and for the entire
image. Even for areas with low optical density (i.e. light color areas on the
image), the printed cluster shall have the same colorant thickness but low
percentage occupation. However, in the majority of images, the maximum
desired optical density of any area of the image does not approach the
maximum theoretical optical density. That means that occupation percentages
close to the 100% occupation are rarely encountered.

[008] It is possible to achieve the same optical density with two (or more)
distinct percentage occupations and respective distinct colorant thicknesses.
Fig. 1a and 1b shows a side view and top view, respectively, of an area where
the same optical density is achieved with different cluster sizes and colorant
thicknesses. Area S is shown printed with two percentage occupations that
both may achieve the same optical density. The thickness of the cluster T2
with the higher percentage occupation is lower compared to the thickness of
the cluster T1. When a lower thickness is used, the colorant saving may be
defined by the equation:

[009] Cs=1 - (ODr/ODo) * Ca

[010] Cs is the total colorant saving, ODr is the Optical Density of the area
with 100% occupation using the lower thickness, ODo is the Optical Density of
the area using 100% occupation with the higher thickness, and Cp is the
amount of colorant used due to the cluster size increase. Ca corresponds to
the colorant included in the grayed area of Fig. 1b. It is noted that it may not
be possible to apply the lower thickness colorant if the optical density in the
image to be printed exceeds the ODr.

[011] Fig. 2 illustrates a flow diagram of a method for printing on a print
medium according to an example. In block 205 a maximum optical density of
the image may be identified. If the maximum optical density of the image
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approaches the maximum theoretical optical density achievable by the printing
press, i.e. if an area of the image requires a percentage occupation close to
100%, then no action may be taken and printing may resume with default
values. When this is not the case, a minimum compliant area size may be
identified in block 210. The minimum compliant area size may be the smaller
size where all areas of the image having a size equal to that size may have an
average optical density up to the identified maximum optical density of the
image. That is, no average optical density of any area having a size equal to
that size may exceed the identified maximum optical density. To identify the
minimum compliant area size, a number of area sizes may be selected. Using
smaller area sizes may pose a higher risk of detecting an average optical
density of a selected area that exceeds the identified maximum optical density
of the image. However, smaller area sizes may allow a lower colorant
thickness and thus a higher colorant saving. As the selected area size
increases, the possibility of detecting an average optical density of an area
that is higher than the identified maximum density of the image may decrease,
but this may also be the case for the colorant saving as they may allow a
higher, comparatively, colorant thickness to that of the smaller area sizes.

[012] For example, in an image, the maximum identified optical density may
be found to have a value of 1.25 for a specific color. It may then be found that
various area sizes may be allowable. For example, an area size of 8x8 mm
may allow a first colorant thickness with colorant cluster size having a
percentage occupation of 80% to achieve the 1.25 value; an area size of 4x4
mm may allow a second colorant thickness, lower than the first colorant
thickness, with colorant cluster size having a percentage occupation of 90% to
achieve the 1.25 value; and an area size of 2x2 mm may allow a third colorant
thickness, lower than the second colorant thickness, with colorant cluster size
having a percentage occupation of 95% that may achieve the 1.25 value. The
2x2 mm area size may thus be identified as the minimum compliant area size.

[013] In another example, where the maximum optical density of the image
may be found to exceed the 1.25 value but not the 1.35 value, the 2x2 mm
area size may not be a compliant area size. Therefore, in that case the area
size of 8x8 mm may allow a first colorant thickness with colorant cluster size
having a percentage occupation of 90% to achieve the 1.35 value and the
area size of 4x4 mm may allow a second colorant thickness, lower than the
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first colorant thickness, with colorant cluster size having a percentage
occupation of 98% to achieve the 1.35 value. As a consequence, the 4x4 mm
area size may be identified as the minimum compliant area size that may
provide the minimum colorant thickness and, thus, the maximum colorant
saving.

[014] In one example, the identification of the minimum compliant area size
may be implemented by blurring the image. Various blurring masks of different
size may be used to identify the minimum compliant area size. That is, starting
from a smaller blurring mask and increasing the size of the blurring mask until
no pixel of the blurred image may have an optical density higher than the
maximum optical density of the image. However, any other technique may be
used to identify the minimum compliant area size.

[015] The average optical density and the maximum optical density may
belong to an average optical density range and a maximum optical density
range, respectively. The minimum compliant area size may correspond to the
largest area where a trained human eye may not distinct between two optical
densities with values within the average optical density value range.

[016] When the minimum compliant area size is identified, then, in block 215,
a colorant thickness corresponding to the identified minimum compliant area
size may be selected. The colorant thickness may be lower than the default
thickness. In block 220, the optical density of each area of the image having
the identified minimum compliant area size may then be identified. For each
area of the image having the minimum compliant area size and for the
selected colorant thickness a colorant cluster size may then be identified in
block 225. There are two options: either the colorant cluster size may be
selected corresponding to the new selected colorant thickness, thereby having
a percentage occupation higher than the default one would be if the default
colorant thickness were used; or the colorant cluster size may be identified in
the default colorant thickness and a correspondence table may give the actual
percentage occupation for the lower thickness.

[017] This may depend on the implementation of the method. In example
implementations the analysis of the image may be implemented externally to
the printing press, at an image processing station, and the printing press may
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simply receive instructions including the selected colorant thickness and the
corresponding colorant cluster sizes for each area of the image. In other
example implementations the printing press may calculate the colorant
thickness and corresponding colorant cluster sizes based on the maximum
optical density of the image. Finally, in block 230, the image may be printed
using the identified cluster sizes.

[018] The image may be separated in various channel images, one for each
basic color. In some implementations, such as in some HP Indigo Digital
Presses, the basic colors may be up to seven. However, any number of
channels may be used, one corresponding to each color, according to the
specifications of the printing press. The process may then be repeated for
each of the basic colors and each of the channel images. When an image is
received, either at the printing press or at the image processing station, it may
be separated in the channel images. Then each channel image may be
blurred (or smoothed) with a specific window. The average optical density for
each area may then be defined and the maximum compliant area size may be
identified for each channel.

[019] Fig. 3 illustrates a flow diagram of a method of selecting a colorant
amount for printing in a printing press. In block 305 a maximum optical density
of an image may be identified. That means that an area with the maximum
optical density may be detected. In block 310 a threshold optical density is
identified. The threshold optical density may be equal to ODg, i.e. the optical
density of the area with 100% occupation using the lower thickness clusters.
In block 315 it may be checked if the identified maximum optical density
exceeds the threshold optical density. It is noted that in some implementations
the thickness of the colorant may be set for the whole image after the
minimum compliant area size is determined. In other implementations, the
maximum optical density may be identified in contiguous areas of the image
(e.g. lines) and the thickness may be modifiable per contiguous area of the
image. Now, in block 320, cluster sizes from a first lookup table (LUT) may be
selected when the identified maximum optical density exceeds the threshold
optical density. In block 325, cluster sizes from a second lookup table may be
selected when the identified maximum optical density does not exceed the
threshold optical density. The first lookup table may include percentage
occupations and respective colorant thickness for optical densities up to the
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ODo value, that is, optical density of the area with 100% occupation with the
higher thickness. The second lookup table may include percentage
occupations and respective colorant thickness for ODs up to the ODgr value,
that is, optical density of the area with 100% occupation with the lower
thickness. A first colorant amount may be associated with a first cluster size
set and a second colorant amount may be associated with a second cluster
size set. The size of clusters in the second cluster set may be higher than the
size of clusters in the first cluster set for the same optical density. Accordingly,
the second colorant amount may be lower than the first colorant amount. In
some implementations, the printing press may include more than two lookup
tables and select between them. In yet other implementations the ODr value
may be defined as a function of the maximum identified optical density and the
lookup table may be calculated on the fly for the received image or image
channel. In block 330 the colorant amount, i.e. the thickness of the colorant
when printed on the substrate, that corresponds to the selected cluster sizes
may be selected. In block 330, the printing press may then print based on the
selected cluster sizes and corresponding selected colorant amount.

[020] Fig. 4 is a block diagram of a printing press according to an example.
Printing press 400 may comprise a controller 405 and an image forming unit
410. The controller 405 may receive an image from an input interface of the
printing press, process the image to identify a maximum optical density of an
area of the image and select between a standard colorant amount and at least
one reduced colorant amount. The standard colorant amount may correspond
to a predetermined cluster size table 417 and the at least one reduced
colorant amount may correspond to at least one increased cluster size table
419, respectively. The printing press may further comprise a memory 415 to
store the predetermined cluster size table 417 and the corresponding standard
colorant amount, and at least one increased cluster size table 419 and the
corresponding at least one reduced colorant amount. The image forming unit
410 may receive the selected colorant amount and cluster size table and print
the image on a print medium 415 based on the received selected colorant
amount and respective cluster size table. Alternatively or additionally the
printing press may further comprise a processing module to calculate the
increased cluster table and the corresponding reduced colorant amount based
on the stored predetermined cluster size table, the corresponding standard
colorant amount and the maximum identified optical density of the image to be
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[021] The printing press may be any type of press where colorants are not
dissolved in the print medium during or after printing. For example, the printing
press may be an electrophotography press, e.g. a liquid electrophotography
press, or an offset press. The printing press may comprise colorant
applicators 425 comprising colorant, an imaging member 420 having a surface
to form a latent image of the received image thereon, and a transfer member
430. The colorant applicators 425 may receive the selected colorant amount
and apply the corresponding colorant volume on the imaging member 420 to
generate a colorant image on the imaging member 420. The intermediate
transfer member 430 may receive the colorant image from the imaging
member 420 and transfer the colorant image to the print medium 450. The
print medium may be pressed against the intermediate transfer member 430
by an impression member 440.

[022] In electrophotography presses, the imaging member 420 may be a
photoconductive member and the colorant applicators 425 may be binary ink
developers (BIDs). The intermediate transfer member 430 may be an image
transfer blanket. The impression member 430 may be an impression cylinder.

[023] In offset presses, the imaging member 420 may be an offset plate of a
plate cylinder and the colorant applicators 425 may be ink rollers. The
intermediate transfer member 430 may be a blanket of an offset cylinder. The
impression member 440 may also be an impression cylinder.

[024] It is noted that images printed according to examples disclosed herein
may be indistinguishable to images printed using the default colorant
amounts. In order to identify that an image has been printed according to
examples herein, a comparison between two similar images may be employed
where one image includes an area with an optical density approaching the
ODo and another image that doesn’t include such an area. If the printing
press has been printed according to examples herein, then the image with the
ODo will be printed using the higher colorant thickness while the other image
will be printed using the lower colorant thickness. Subsequent thickness
measurements may, therefore, not be consistent something that would
indicate usage of examples as disclosed herein.
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[025] A similar comparison may be made at a press level by measuring the
amount of colorant consumed. That is, by comparing the colorant consumed
for the one image and for the other. A lower colorant consumption that may

5 not be attributed merely to the area with an optical density approaching the
ODo may be an indication of usage of examples disclosed herein for printing
images.
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1. A method for printing an image on a print medium, comprising:
identifying a maximum optical density of the image;

identifying a minimum compliant area size, wherein all areas of the
image having a size equal to the identified minimum compliant area size have

an average optical density up to the identified maximum optical density;

selecting a colorant thickness corresponding to the identified minimum

compliant area size;

identifying the optical density of each area of the image having the

identified minimum compliant area size;

identifying a colorant cluster size for each area of the image having the

minimum compliant area size and for the selected colorant thickness;

printing the image on the print medium using the identified cluster

sizes.

2. The method according to claim 1, wherein identifying the minimum
compliant area size comprises blurring the image using blurring masks of

different sizes.

3. The method according to claim 2, wherein identifying the minimum area

size comprises:
selecting a candidate area size;

comparing the average optical density of each area of the image having
a size equal to the candidate area size;

increasing the size of the candidate area size until the optical density of
all areas having a size equal to the candidate area size falls below the

maximum optical density.
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4. The method according to claim 1, wherein the average optical density
and the maximum optical density is an average optical density range and a

maximum optical density range, respectively

5. The method according to claim 4, wherein the minimum compliant area
size is identified so that any two optical density values within the average
optical density range are not detectable as distinct values by a human eye.

6. A method for selecting a colorant amount for printing, comprising:
identifying a maximum optical density of an image;

comparing the identified maximum optical density with a threshold
optical density;

selecting cluster sizes from a first lookup table when the identified
maximum optical density exceeds the threshold optical density;

selecting cluster sizes from a second lookup table when the identified
maximum optical density does not exceed the threshold optical density;

selecting the colorant amount that corresponds to the selected cluster

sizes;
printing the image using the selected colorant amount

7. The method according to claim 6, wherein the first lookup table is
associated with a first colorant amount and the second lookup table is

associated with a second colorant amount.

8. The method according to claim 7, wherein the first colorant amount is
associated with a first cluster size set and the second colorant amount is
associated with a second cluster size set.

9. The method according to claim 8, wherein the size of clusters in the
second cluster set is higher than the size of clusters in the first cluster set for



WO 2016/162092 PCT/EP2015/057888

10

15

20

25

11

the same optical density and the second colorant amount is lower than the

first colorant amount, respectively.
10. A printing press, comprising:

a controller, to receive an image, identify a maximum optical density of
the image and select between a standard colorant amount and at least one
reduced colorant amount, wherein the standard colorant amount corresponds
to a predetermined colorant cluster size table and the at least one reduced
colorant amount corresponds to at least one increased cluster size table,

respectively;

an image forming unit, to receive the selected colorant amount and
respective cluster size table and print the image on a print medium based on

the received colorant amount and respective cluster size table.

11. A printing press according to claim 10, further comprising a memory to

store:

the predetermined colorant cluster table and the respective standard

colorant amount, and

the at least one increased cluster tables and the respective reduced

colorant amounts.
12. A printing press according to claim 10, further comprising

a memory to store the predetermined colorant cluster table and the

respective standard colorant amount, and a

processing module to calculate the at least one colorant cluster table
and the corresponding reduced colorant amounts based on the stored
predetermined colorant cluster table, the corresponding standard colorant
amount and the identified maximum optical density of the image.

13. A printing press according to claim 10, wherein the image forming unit
further comprises:
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colorant applicators comprising colorant, an imaging member having a
surface to form a latent image of the received image thereon, and a transfer

member,
wherein,

the colorant applicators are to receive the selected colorant amount
and apply the corresponding colorant volume on the imaging member to

generate a colorant image on the imaging member,

the intermediate transfer member is to receive the colorant image from

the imaging member and transfer the colorant image to the print medium.

14. A printing press according to claim 13, wherein the printing press is an
electrophotography press.

15. A printing press according to claim 13, wherein the printing press is an
offset press.
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Continuation of Box II.2

Claims Nos.: 1-5

In the description (par. 11-18) and in claim 1, the combination of
features "identifying a maximum optical density of the image" and
"identifying a minimum compliant area size" having "an average optical
density up to the identified maximum density" does not make sense, as,
obviously, any area of any size in an image will have an average optical
density "up to" the identified maximum optical density. Or, in the words
of the description, the condition "no average optical density of any area
having a size equal to that size may exceed the identified maximum
optical density of the image" (p. 3, 1. 8-9) is true for any area, as an
average obtained from values whose upper 1imit is the "maximum optical
density" can not exceed this value. The claim therefore does not seem to
be Timiting the "minimum compliant area size" to any meaningful value. It
is therefore unclear what the technical effect of the feature should be.
Further, there is no disclosure in the application documents meaningfully
motivating the apparent relationship between area size and colorant
thickness disclosed in the detailed example in par. 12-18. It is open to
pure speculation why a larger area size "allows" higher colorant
thickness than a smaller area size (par. 12). For example, it could be
speculated that the relationship is due to properties of a particular
imaging method, however, while no detail is provided regarding these
issues, the application lacks disclosure of information relevant to be
able to understand the invention claimed in claims 1-5. For these
reasons, meaningful search is not possible.

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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