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Fig. 3

(57) Abstract: Present invention relates to an
ink jet printing method implemented in a com-
puler system comprising the steps ol providing
an ensemble of dots to be printed, running
through the ensemble of the dots to be printed,
deleting, for each dot of the ensemble of the
dots, all the neighbouring dots whose distance
is less than at least one predetermined value
(Dmin) and keep non deleted dots as remaining
dots, assigning thc remaining dots to a ccrtain
layer corresponding to the run, removing the
remaining dots from the ensemble of the dots,
and starting again at thc running step for a fur-
ther run if there are further dots in the ensemble
of the dots or stop so as to have all dots as-
signed to printing layers corresponding to the
number of runs done.
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Ink jet printing method

Technical Field

The present invention relates, in general, to an ink jet
printing method suitable for printing text or images on a media.
In particular, the present invention relates to an ink jet
printing method suitable for printing texts or images on plastic

cards, as for instance credit cards, bank cards, etc.
Background Art

Any discussion of the prior art throughout the
specification should in no way be considered as an admission
that such prior art is widely known or forms part of common
general knowledge in the field.

A complete printing process, starting for instance from an
image displayed on a screen (source 1image), regquires that a
computer or a micro-processor duly programmed performs a
plurality of conversion steps in order to obtain, starting from
an additive primary colours image or RGB (Red, Green, Blue)
image, a corresponding subtractive primary colours image or CMYK
(Cyan, Magenta, Yellow, Key black) image suitable to be printed
by using ink dots.

The conversion steps, as for instance disclosed in Patent
Publication W02009/031165 in the name of the Applicant,
comprise, for example:

- a calibration process wherein a weight is assigned to each
point of the source image and a corresponding set of subtractive
colours image is generated;

- a halftoning process wherein subtractive colours are arranged
in order to obtain on the printed media an optical effect
similar to that visible on the screen;

- a printing process wherein, according to the result of the
halftoning process and a certain printing strateqgy, CMY and,
optionally, K dots are ejected by a print head on a printable

media.
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The printing process and 1in particular the printing

strategy (shingling strategy), in general,

computer duly programmed avoids coalescence,

requires that the

in particular in
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cases where plastic cards need to be printed by using ink jet
printing, because drying time of dots is wvery long.

As known, when ink dot are ejected on a media, a problem
of coalescence may exist if not dried dots (dots) superimpose
on each other.

Coalescence problem, in general, may be due to two
different superimposing situaticns or problems:

- adjacent dots superimpose during print head dots ejection;
in other words the problem can happen if the print head
ejects superimposing dots during a carriage pass (a carriage
pass is defined as a single travel of the print head from one
edge of the media to the other);

- dots ejected in a péass following a previous pass
superimpose previous dots befcore drying thereof.

Bccording to known prior art the first coalescence
problem is solved through & shingling strategy based on a
raster grid, where each pixel (and therefore the dot
depositad on that pixel) is assigned to various layers so as
to avoid coalescence; ordi to present disclosure the

term layer is assumed tc represent an image that 1is printed

”1

with several non overla 1y print swaths or passes.

|(‘$

opi
For instance, Fig. 1 shows a two layer shincling strategy or
procedure where the dois on a 4grey sguare oOr Dpixe are
printed in a first layer and those on a white sqguare are
printed in a second layer so that coalescence is avoided.

In the above strategy reguires, for
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instance, that:

- assuming that dots of each layer must have a certain
minimum distance, for instance Dija = 84 um;

- assuming that printer is using an asymmetric printing
resolution of 600yez¢ X 1200n0r:: dots per inch (dpi) whereby a
rectangular pixel is defined having dimensions of 42yert X

21lhoriz MM as shown in Fig. 2a;
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3
an eight layer shingling strategy will be optimal to obtain
full coverage because all dots will be printed at exactly 84
um from each other.
In other words the eight layer shingling strategy is optimal
for obtaining a full coverage but may not be optimal in cases
where:
- full coverage is not a necessity in order to reach colour
saturation; or
- print time is an issue and the number of layers needs to be
reduced by using a coverage iower than full coverage.
For instance, assuming that 6/8°" of the full coverage could
be enough, ons could expect 6 lavers to be sufficient in
order to avoid coalescence. But it is apparent that by using
the prior ar:t strategy with 6 layers instead of 8, the
required distance between cdots (Fig. 2b) will not be enforced
and the first cocalescence proplem will appear. To be more

xemplify

M

precise, we consider Fig. 2a and 2b which both
ingling strategy when printing at a resolution of
00+.::- dots wver inch, using 8 and 6 shingling

passes, respectively. In both cases, the pizel raster grid is

represencted and pixels are numbered according to the pass to

which thev belong to. Meaning that dots falling on pixels
numberad with 1 are printed on the first shingling pass,

pixels numbered with 2 are printed on the second pass, and so
on. Considering that, at a resolution of 600,..: x 1200nhoriz
dots per inch, the pixel size 1is 42yerr X 21ye:i; um, and
considering also that 6/8 of all pixels will be occupied by a
dot in a pseudc random way, it becomes evident that :

- on Fig. 2a, the prior art 8 passes shingling strategy
always enforce the required coalescence distance of 84 pm.

- on Fig. 2b, the prior art 6 passes shingling strategy only
does enforce a distance of 63 um which does not prevent:

coalescence.
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In summary, Applicant has noted, in general, that known
prior art does not optimally solve the first coalescence
problem. "Optimally" means that, in order to avoid the first
coalescence problem, the classic shingling strategy needs a
number of layers larger than due.

RApplicant has noted, moreover, that the first coalescence
problem is an issue 1in cases where plastic cards need to be

printed.

Disclosure of the Invention

It is an object of the present invention to overcome or
ameliorate at least one of the disadvantages of the prior art,
or to provide a useful alternative.

At least one embodiment of the present invention provides a
solution to the first coalescence problem as outlined above.

According to embodiments of the present invention, there is
provided an 1ink Jjet printing method having the features set
forth in the claims that follow.

One embodiment provides an ink Jjet printing method
comprising the step of

- providing an ensemble of dots to be printed;

wherein the method comprises:

Step-1: run through the ensemble of the dots to be printed;

Step-2: for each dot of the ensemble of the dots delete all
the neighbouring dots whose distance is less than at least one
predetermined value (Dmin) and keep non deleted dots as
remaining dots;

Step-3: assign the remaining dots to a certain layer
corresponding to the run;

Step-4 remove the remaining dots from the ensemble of the
dots;

Step-5 start again at step-1, for a further run if there
are further dots in the ensemble of the dots or stop.

One embodiment provides an ink Jet printing method,
comprising:

providing an ensemble of dots to be printed;
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performing a current run through the ensemble of the dots
to be printed, including:

for each dot of the ensemble of the dots, deleting all
neighbouring dots from the current run having a distance less
than at least one predetermined wvalue and keeping non-deleted
dots as remaining dots in the current run;

assigning the remaining dots to a certain layer
corresponding to the current run;

removing the remaining dots of the current run from the
ensemble of the dots; and

repeating the performing step for a further run until there are
no further dots in the ensemble of the dots.

The present invention also relates to a computer program
product loadable in the memory of at least one computer unit and
including software code portions for performing the steps of the
method of the invention when the product is run on at least one
computer unit.

Claims are an integral part of the teaching of the present
invention.

According to a feature of a preferred embodiment of the
present invention the ink Jjet printing method provides a
shingling strategy wherein, starting from an ensemble of dots of
an 1image, printing layers are built by inserting in each
printing layer dots by checking the distance between each dot of
the ensemble of dots and its neighbouring dots.

According to a further feature of the present invention
enhancements to the general shingling process are provided for
taking into account distances between dots made of more than one
drop.

According to another feature of the present invention
enhancements to the general shingling process are provided for

including black dots into the ensemble of the dots and for
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forcing printing of the black dots by using C, M, Y drops on the
same position.

Again according to a further feature of the present
invention enhancements to the general shingling process are
provided for reducing the number of layers generated Dby the
general shingling process.

Unless the context clearly requires otherwise, throughout
the description and the claims, the words “comprise”,
“comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to

say, 1in the sense of “including, but not limited to”.
Brief Description of Drawings

These and further features and advantages of the present
invention will appear more clearly from the following detailed
description of preferred embodiments, provided by way of non-
limiting examples with reference to the attached drawings, in
which components designated by same or similar reference
numerals indicate components having same or similar
functionality and construction and wherein:

Fig. 1 is a representation of a prior art or classical 2 layers
shingling based on raster grid strategy;

Fig. 2a and Fig. 2b are a representation of eight and six layers
classical shingling strategy;

Fig. 3 shows a distance evaluation map where distance Dbetween
each dot and its neighbours is checked;

Fig. 4a, 4b and 4c show examples of deletion masks provided
according to the present invention;

Fig. 5 shows an example of black transfer coefficient applicable
for enhancing the shingling process of the present inven ion;
Fig. 6a and 6b shows an example of a further process for
enhancing the shingling process of the present invention;

Fig. 7 shows a statistical analysis of the results obtained by
applying the shingling process according to the present

invention, compared with the classic shingling method.
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Best mode for Carrying Out the Invention

With reference to Fig. 3 an approach is shown wherein the

distance Dbetween each dot (10) and its neighbouring dots
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{(10) is checked in order to decide on which shingling layer
they should be printed.
For instance, starting from the practical case or example
already described, by using a printing strategy based on dot
distances the number of shincling layers required to avoid
dot coalescence depends on:
A) The minimum dot distance Dq:a:
B) The number of dots and their spatial distribution;
C) The printing resolution, that accorxding tc the exemplary
embodiment is  600ie;: x 1200a,,:: DPI; however oprinting
resolution 1is a parameter only required because dcts must
take discrete positions on the media;
D) The ability to optimallv dispatch the dots among a given
numper of layers by using optimisation processes.
Before proceeding with a disclosure of the shingling

process according to the pressnt invention, it is important

Q

to emphasize that dispatcning the dots among printing layers

)

ptimisation ©oproblem to Dbe solved by a

-
o]

is a typica
minimisation procedure in a highly dimensional space.

Any cther method must be considered as an approximation.
Because the &bove optimisation requires a huge amount of
computing resourcss, such an optimisation will not Dbe
considered in tns fcllowing.

As a matter oifi fact, such an approach is considered
unpractical.

Instead, an approximated solution is considered
practical.

The present invention discloses a shingling process that
uses a kind of digital sieve which is briefly summarised
here and comprises, in general, the steps that follows.

As :easily comprehensible such steps of the shingling
process are implemented in a computer or a micro-processor,
in general installed in a printer, and comprise, in a basic

embodiment :
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Step-1: Run through the ensemble of all the dots to be
printed;

Step-2: For each dot of the ensemble of all the dots, delete
all the neighbouring dots whose distance is less than Dpin
(the minimum distance which does not produce coalescence) and
place them in a new ensemble of dots. The removed dots are
not visited anymore in the current run;

Step-3 At the end of the current run, assign the remaining
dots to a laver (current layer) corresponding to the current
run;

Step-4 Remove the dots of the current layer frcm the ensemble

oy

of all the dots and start again at step-1, for a further run;

O as many runs as needed to have &all dots assigned to

W)

Step-5
printing layers corresponding to the runs done;

The &above general process discloses a first embodiment
of the present invention.

n order to enhance the general shingling process, some

b4
Q.

improvements have pesn introduced.

The improvaments, alone or 1in combination are apt to
enhance efficiency of the g¢eneral shingling process of
present invention Dv:

1 - taking into account the fact that a pixel can be occupied

by up to three drops, thus progressively enlarging the size

ot

of the dots and their minimum coaleascence distance;

2 - making the shingling process more efficient by grouping

1l - First enhancement

As known, when more than one drop is deposited on a same
pixel position (usually two or three drops of different
colours), usual when printing on plastic cards, the resulting -
dot located on the pixel position has a larger diameter than

the dot produced by a single drop.
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As a consequence, the minimum distance which does not produce
coalescence must be increased accordingly.
The minimum dot distance Dp;, must then be replaced by a

symmetric distance matrix

Dnin = d1: 612 O1z
d:1 022 023

331 632 O33

3 as a cciumn index;
the matrix is svmmetricel, i.s. 8;: = &
8j5 1s the reguired distance between a dot formed with i
drops and & dot formed witn j drops.

A simple change in the form and application of the

lay=ers by using a

t
o]
A
1)
4]
0
th
(e}
H
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o
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B
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ot
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o]
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‘0O
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I.—l
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general o
deletion masks as provided in Step-2 of the basic smart
shingling ©process can account for the size c¢f Dboth
interacting dots.

a, 4b and 4c the structure of the deletion

}.4
\Q
(o]

masks changes as a function o0f the number of drops reqgquired
in each dot of an image ic be printed.

tion around a dot formed

M

For instance, to periorm z del
by 2 drops, the deleticn mask of Fig. 4b must be centred on
said 2 drops dot. Then, said deletion mask deletes all
neighbouring dots formed by 3 drops and falling within a
distance &;3 , all neighbouring dots formed by 2 or 3 drops
and falling within a distance 063, , and all neighbouring dots
formed by 1, 2 or 3 drops and falling within a distance 3J;;.

A corresponding process applies, , to ‘the deletion mask
of Fig. 4a and Fig. 4c, applied around dots formed by 1 and 3

drops, respectively.
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In practical cases, Applicant has noted that in order to have
both a limited number of distances to take into account and a
good approximation, it is enough to estimate the distances by

using a simplified distance matrix wherein:

Dmin (approx) 611 622 633
822 822 0O:2

>2

333 033 033

In summary, the general shingling process may be applied by

introducing an approximated deletion mask, without departing

from the process in general terms and without introducing
visible errors in the printing process as verifised by the
Applicant.

For instance, by applying the example already used for
commenting the prior art, the result is that the approximated
distance matrix comprises the following values (in um)

according to empirical measurements made by the Applicant.

Dain (acozex: 84 93 105
93 93 105
105 105 105

Therefore, assuming, according to the practical example, that
the deletion mask needs in Step-2 to be appli=sd to each dot

of the ensempble of an image as resultin fter an halftoning

Q
é)

process, the image comprises:
- a 2D matrix whose elements are p:ij
- indices i and j give the dot position in the image; and
- the value of each element of the image can be:
pij = 0, piy = 1, pi5 = 2, or piy = 3
as a function of the number of drops forming the dot at
position (i, 3J).
Considering that, according to the example, the printer

resolutionr is 600 x 1200 dpi, the pixel size is 42pm = 2lpm,
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the distance matrix

Dmin (approx) s

Del® =

B W W W s
W Ww w w w
B W N NN W

which

Del? =

Db W W W
SWw W W W W
[

which

Del’® =

N N T N
I = = S S
N =

which

w

e W

[

4

4
L

1
1
1
1
4

- ()

w N

(V%]

[

(=)

[ S ] p=s

J—

1
1

said deletion masks take the form

o Nw

N =

W

practical Zorm of the mask in Fig 4a

N

w

-
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[ B e N S

N SN

w N =

W

1

N e

e e W

[u—

=

e e T = R N e

=t

1

=N W

RN W
=R W
NN W

1123
2 333
34 4 4 4

4 4
3 4
33
3 3
3
4

2

tical form of the2 mask in Fig 4b

14 4 4 4
11114
11111
11111
11111
111114
144 44

is a practical form of the mask in Fig 4c
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-~ Wherein the central element of the deletion mask is placed

on the dot p;;; and

- 1 means no dots can be accepted in that location;

- 2 means only a dot made of 1 drop can be accepted in that
location; )

- 3 means only & dot made of 1 or 2 drops can be accepted in
that location:;

- 4 means only a dot made of 1, 2 or 3 drops can be accepted
in that location (i.e. any dot is accepted in a practical
case) .

I.e., by using a mathematical expression, when pij; = n,

deletion is provided if:

Disr, -1 2 Delnff.,i
wherein indices k and 1 span the deleticon mask.
For instance, the deletion mask provides that, by

dot formed by 2 drops, at

)]
e}
[0}

centering the mask Del® on an im
position (i,j), the dots that can be inserted in the current
layer, in positions wherein the deletion mask Del’ has a
value of 3, ars dots made of 1 or 2 drops, and the dots that
the current layer, in positions wherein

has & value of 4, are dots made of 1,

icetion <corresponds to the

J—

[{}

The above exampl app

approximated distance matfrix Dain (approx), DUt it can be readily

.

distance matrix Dain-

foei

extended to the more genera
The first enhancement provides the feature of optimizing
printing process when halftoning process 1is arranged to
provide dots comprising more than one drop.
2 - Second enhancement
A further enhancement to the shingling process according
to the present invention requires, for instance, to reduce
the number and the density of dots by providing (favoring)

dots having more than one drop on pixels.
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A simple solution to this requirement consist in
adapting calibration process and/or halftoning process so as
to use black ink even 1if Dblack ink 1is not physically
available in the printer.

According to this enhancement it is provided that the logical
set of inks becomes C M Y K and that a recipe which replaces
some C M Y triplets by one K drop be given.

According to the preferred embodiment of present invention a
known recipé is used, referred toc as UCR (Under Color
Removal), that operates at the color calibration level and
includes the following steps:

(I) Start from the C M Y color specification and find the
minimum of the three wvalue: U = min{(C, M, ¥Y). This value
represent the gray componsnt of the color € M Y. This gray
component U could be rendered using black (K} ink.

(II) Define a black transfer coefficient o = T (U) as a
function of U &as shown, <for instance, in Fig. 5. The
definition of a black transfer coefficisent is useful because
rendering the totality of the gray component with black ink

t
produces very grainy ay areas and

o]

s

}.—J

3

I

n

}_l

o}

-t

]

g ()]
| —

P

Q

=)

rt
ooQ
=

conversely, dark gray areas benefit from the large 1light
absorption cf the XK inks.
(ITI) Caiculate the new C M Y K components wherein:

U = nin{(C, ¥, )

o = T (U)
K= a0
C'=¢C-XK
M' =M - K
Y' =Y - K
wherein a value o = 1 means that the totality of the gray

component is rendered using black K ink.
Therefore, according to the second enliancement, even if
there 1is no black K ink available, for instance the UCR

procedure can be used to produce K dots which can be printed
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i3
using three overlapping C,M,Y drops. The net result being
that some C, M, and Y dots potentially placed on neighboring
pixels are forced to be on the same pixel

In other words, the data to be sent to the printer,
including the halftoning process, is prepared as if there was
a K ink component, using, preferably, a suitably tuned UCR
procedure and, then, as a last step, every K drop is replaced
by three C, M, and Y overlapping drops.

3 - Third enhancement

A third enhancement to the shingling proccess according
to the ©present invention 1is directed <to optimize the
population of tne printing lavers in order to limit the
number of printing layers.

The shingling process according to present invention,
theoretically may occupy pixels in a large number of layers,
as shown in Fig. 6a curve A.

Clearly, if a large number of low populated layers 1is
produced a corresponding large number of printing passes need
to be provided.

According to one of the possible enhancements of the
shingling process according to present invention, a procedure
is provosed, nerein refsrred tOo as refolding, which
redistributs the dots assigned to low populated layers on the
previocus more populated ones.

As

n

hown in Fig 6b the refolding procedure provides the
following steps:

- Firstly, the maximum number of layers, Lmax, 1is fixed;

- Secondly, all the dots assigned to a layer L; > Lg.:. will be
redistributed (refolded) among the layers Lj £ Lgax-.

According to the preferred embodiment, the position (i, Jj) of
the dots is not changed. For each « refolded » dot, a
specific layer Lj 1is chosen according to its interaction.?

energy Ej with its neighbors on Lj.
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Preferably, the energy E; can be any decreasing monotonous
function cf the distances between the "refolded"” dot (i, 3J)
and its neighbors on layer L;.

By applying the refolding procedure, as disclosed, it 1is
possible to obtain a limited number of layers as shown 1in
Fig. 6a, curve B.

It must be understood that the refolding procedure

necessarily prcduce some violation of the minimum dot

distances and, therefore, mav provide some coalescence
conflict.
However, Applicant has demonstrated that the shingling

process according to the present invention enhanced with the
refolding procedure gives petter results than the known
shingling process, in particular when a limited number of
layers 1is requirecd.

As a matter of fact Applicant has noted that, by using, for
instance, the 6/8°" of the full coverage as in the orior art

he so named Pair

cr

example, and by calculating for one layer

Correlation Function (PCt), the prior art shingling process
(Fig. 7, curve A) produces PC

- showing a first peak at distance 0, which corresoponds to

the case whers a deot form a pair with itself (ininfluent);

(S

- strictly equal to zero for distances x < 63;i.e. a zero
probability of having & péir of dots closer than 63 um;

- a first peak for distances x = 63, i.e. a high probability
of having two dots at a distance less than the coalescence
distance Dgir, = 84 pm.

The shingling process according to present invention produces
PCF values (Fig. 7, curve B):

- showing a first peak at distance 0, which corresponds to
the case where a dot form a pair with itself (ininfluent):;

- very small values for pair distances x < 84, i.e. a very
low probability of having two dots at a distance smaller than

84 um;
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- a first peak for distances x = 84, i.e. a high probability
of having two dots at a distance larger or equal than the

coalescence distance Dgjn = 84 um.

In summary, Applicant believes that the shingling

-process as disclosed with or without the cited enhancements

can be superior in most cases to the known raster shingling
process as known.

Of course, obvious changes and/or variations to the
above disclosure are possible, as regards dimensions and
components, as well as details of the described construction
and coperation method without departing from the scope of the

invention as defined by the claims that follow.
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CLAIMS

1. An ink jet printing method, comprising:

providing an ensemble of dots to be printed;

performing a current run through the ensemble of the dots
to be printed, including:

for each dot of the ensemble of the dots, deleting all
neighbouring dots from the current run having a distance less
than at least one predetermined wvalue and keeping non-deleted
dots as remaining dots in the current run;

assigning the remaining dots to a <certain layer
corresponding to the current run;

removing the remaining dots of the current run from the
ensemble of the dots; and

repeating the performing step for a further run until

there are no further dots in the ensemble of the dots.

2. The ink jet printing method according to claim 1, wherein
the deleting all the neighbouring dots comprises: determining
for each dot of the ensemble a set of distance wvalues, each
value being determined as a function of a number of drops to be
deposited on the dot of the ensemble and on the neighbouring

dots.

3. The ink jet printing method according to claim 2, wherein
the providing an ensemble of dots comprises:

conducting calibration and halftoning processes arranged
to provide black ink dots to be printed by forcing subtractive

colors drops on a same position.

4. The ink jet printing method according to claim 3, wherein
the calibration process comprises wutilizing an Under Color
Procedure that includes using a black transfer coefficient for

generating the black ink dots.
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5. The ink jet printing method according to claim 4, wherein
the halftoning process includes replacing every black ink dot by

three subtractive colors overlapping drops.

6. The ink jet printing method according to claim 3, wherein
the halftoning process includes replacing every black ink dot by

three subtractive colors overlapping drops.

7. The ink Jjet ©printing method according to claim 3,
defining a predetermined number of layers to be printed; and
redistributing the dots assigned to layers having a
number higher than the predetermined number of layers into the
layers having a number lower or equal to the predetermined

number of layers.

8. The ink jet printing method according to claim 2, further
comprising:

defining a predetermined number of layers to be printed;
and

redistributing the dots assigned to layers having a
number higher than the predetermined number of layers into the
layers having a number lower or equal to the predetermined

number of layers.

9. The ink jet printing method according to claim 8, wherein
the redistributing the dots comprises:

choosing the layer, having a number lower or equal to the
predetermined number, on the basis of an interaction function or
energy function of the distances between the redistributed dot

with the neighbouring dots on the layer.

10. The ink jet printing method according to claim 1, wherein

the providing an ensemble of dots comprises:
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conducting a calibration and halftoning process arranged
to provide black ink dots to be printed by forcing subtractive

colors drops on a same position.

11. The ink Jjet printing method according to claim 10,
wherein the calibration process comprises utilizing an Under
Color Procedure that includes using a black transfer coefficient

for generating the black ink dots.

12. The ink Jjet printing method according to claim 11,
wherein the halftoning process includes replacing every Dblack

ink dot by three subtractive colors overlapping drops.

13. The ink Jet printing method according to claim 10,
wherein the halftoning process includes replacing every Dblack

ink dot by three subtractive colors overlapping drops.

14. The ink Jjet printing method according to claim 10,
defining a predetermined number of layers to be printed; and
redistributing the dots assigned to layers having a
number higher than the predetermined number of layers into the
layers having a number lower or equal to the predetermined

number of layers.

15. The ink Jet printing method according to claim 14,
wherein the redistributing the dots comprises:

choosing the layer, having a number lower or equal to the
predetermined number, on the basis of an interaction function or
energy function of the distances between the redistributed dot

with the neighbouring dots on the layer.

16. The ink Jet printing method according to claim 14,
wherein the redistributing the dots comprises:
choosing the layer, having a number lower or equal to the

predetermined number, on the basis of an interaction function or
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energy function of the distances between the redistributed dot

with the neighbouring dots on the layer.

17. The ink jet printing method according to claim 1, further
comprising:

defining a predetermined number of layers to be printed;
and

redistributing the dots assigned to layers having a
number higher than the predetermined number of layers into the
layers having a number lower or equal to the predetermined

number of layers.

18. The ink Jjet printing method according to claim 17,
wherein the redistributing the dots comprises:

choosing the layer, having a number lower or equal to the
predetermined number, on the basis of an interaction function or
energy function of the distances between the redistributed dot

with the neighbouring dots on the layer.

19. A computer program product or set of computer program
products loadable in a memory of at least one computer and
including software code portions arranged to perform, when the
product is run on at least one computer, the method according

to any one of the preceding claims.
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