1 Two-dimensional identification pattern, article including such a pattern and methods for marking and
identifying such a pattern The invention relates to two-dimensional identifying patterns, particularly
patterns used for identifying articles. 5The invention also relates to the articles comprising such patterns
and to methods of marking and identifying these patterns on such articles. At the present time, an
article is identified by a mark or a logo inscribed on the packaging of the article or on the article itself.
These 10inscriptions are visible and allow the article to be identified by all users. It is also possible to
use other visible identifiers that contain enciphered information so that the content of the identifier is not
recognized by all usersT WoFéimxaripie; loide-alinfandionapisteiticrasmai ihe inzlocka gypechr a
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Barcodes represent information using a pattern conS|st|nggo ars of different thicknesses and spaces.

However, these patterns areieasily clesipheratdle.to two-dimensional identifying patterns,
particularly patterns used for identifying articles.

5 The invention also relates to the articles comprising such
patterns and to methods of marking and identifying these patterns on
such articles.

At the present time, an article is identified by a mark or a logo
inscribed on the packaging of the article or on the article itself. These

10 inscriptions are visible and allow the article to be identified by all
users.

It is also possible to use other visible identifiers that contain
enciphered information so that the content of the identifier is not
recognized by all users.

15 For example, one-dimensional identifiers of the barcode type or
two-dimensional identifiers of the data matrix type, which are most
widely used, may be mentioned.

Barcodes represent information using a pattern consisting of
bars of different thicknesses and spaces. However, these patterns are

20 easily decipherable.

Moreover, data matrix identifiers use black and white pixels
forming a symbol, these being arranged within a pattern having a
rectangular or quadrilateral shape. The pattern of such a data matrix is
made up of two L-shaped adjacent solid borders, the combination of

25 which is called a “locating pattern” and two borders formed by

113

alternating black and white pixels, called “reference borders”. The
locating pattern is used to locate and orient the symbol and the
reference borders enable the number of rows and columns in the
symbol to be counted. Furthermore, the data matrix also uses a
30 detection zone, sometimes called a “quiet zone”, to detect the locating
pattern. This detection zone is used for clearly isolating the locating
pattern from any other element of the article with which it might be

confused.



Moreover, data matrix identifiers use black and white pixels forming a symbol, these being arranged
within a pattern having a rectangular or quadrilateral shape. The pattern of such a data matrix is made up
of two L-shaped adjacent solid borders, the combination of 25 which is called a "locating pattern" and two
borders formed by alternating black and white pixels, called "reference borders". The locating pattern is
used to locate and orient the symbol and the reference borders enable the number of rows and columns
in the symbol to be counted. Furthermore, the data matrix also uses a 30 detection zone, sometimes
called a "quiet zone", to detect the locating pattern. This detection zone is used for clearly isolating the
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may greatly impair the pattern. In certain cases, a pattern in the form

15 of a data matrix measuring 16 pixels by 16 pixels may thus be made
illegible by more than six pixels being destroyed.

The present invention provides a two-dimensional identifying
pattern that improves the robustness of the identification of
conventional articles.

20 It also provides an identifying pattern which is invisible to the
user, while still being detectable by a suitable detection system.

It also provides an article comprising such an identifying
pattern and methods for the marking and identification of the
identifying pattern.

25 According to one aspect of the invention, what is provided is a
two-dimensional identifying pattern comprising an arrangement of
representations of symbols belonging to an alphabet comprising a
plurality of symbols, each symbol of the alphabet comprising at least
three states, including at least two valid states and at least one invalid

30 state, each representation of a symbol in said arrangement
corresponding to a valid state of said symbol.

Thus, a particularly robust identifying pattern is provided since
it comprises several symbols and offers a large number of possible

ways of organizing a defined reference pattern. A reference pattern is



25According to one aspect of the invention, what is provided is a two-dimensional identifying pattern
comprising an arrangement of representations of symbols belonging to an alphabet comprising a plurality
of symbols, each symbol of the alphabet comprising at least three states, including at least two valid
states and at least one invalid 30 state, each representagion of a symbol in said arrangement
corresponding to a valid state of said symbol. Thus, a particularly robust identifying pattern is
provided since it comprises several symbols and offers a large number of possible ways of organizing a
defined reference pattern. A reference pattern is 3 understood to mean an arrangement of symbols, and

an identifying pattern;ig4#desstieqd i Fagan,PNe AOSINETERESSMAND friarm among: Al )6, o

representations of the s¥mbols of E%e r%fgctietnce [%attern. Furth%rfgorrée each symbal of the reference
e

attern 1s underst o) an o 0851 resentation from among. ..
pattern may have 5 geveralfl possi represen{%l |ons,l}ﬁepre%y INCredasing the numpoer otacomﬁlnatlons of

representations of a &R &ftETica Fatfrh oS pReiftaIRL s Rfdhentsd PAREMMALAY a defined
arrangement of symbols may hethe several padsibleniepresentationseconasponding to dielpossible valid
states of eachssymbaqle JOhhugo thevieferenes aatiersnis made: tlegihle éak a bser wha fers not know

beforehand the alph - t ttern, that is t h tk th
vzli(c)iangninval? daS?ataec%?éfH%%qlBonger;oeffa 9ekr£}%§’§1tﬁ£?ﬂ)%% Paffern, thalis,lo sayane v g(%%@e%f‘o nowtne

the symbols. Even if a user were able to detect the states in on an

article, since he does’R6E Kot the é|ﬁﬁ£%‘éeﬂf9v&ﬁatei% HEVE dﬁfigﬁﬁ%%ﬂe\féﬁ%ﬁéﬁﬁy fthpossible,
for him to determine t@dprithols frdra v réebpstiuetiopi bfcall thecsonibihativrep ofosaliid aHteirivalid states
in order to recover thehsyobeitalphaliat sthesfact fanot eing able to determine the symbols inscribed on
the article makes it impossibig,{a regrvet HRecRIErencR RAtET JaParticHisr. therinvalid 2Q, giate or states
of the symbols make J pragtically mpossible tesead te pattern wihout knowina he alphabet.  In
particular, if the reference pattern comprises different s%}mabo s,"the number o cpmﬁlnajons Increases and
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states of the symbols. Even if a user were able to detect the states

inscribed on an article, since he does not know the alphabet it would

15 be very difficult, or even practically impossible, for him to determine
the symbols from a reconstruction of all the combinations of valid and
invalid states in order to recover the symbol alphabet. The fact of not
being able to determine the symbols inscribed on the article makes it
impossible to recover the reference pattern. In particular, the invalid

20 state or states of the symbols make it practically impossible to read the
pattern without knowing the alphabet.

In particular, if the reference pattern comprises different
symbols, the number of combinations increases and makes its
recognition even more difficult.

25 Furthermore, the identifying pattern does not require the use of
a particular locator when subsequently identifying it. Compared with a
pattern in the form of a data matrix, the identifying pattern according
to the invention requires no specific detection zone for locating the
reference pattern.

30 According to one embodiment, each valid state comprises at
least two elements having a first possible representation and a second
possible representation different from the first representation.

According to one advantageous embodiment, each state of the

alphabet symbols comprises a group of elements, each of said groups



25Furthermore, the identifying pattern does not require the use of a particular locator when subsequently
identifying it. Compared with a pattern in the form of a data matrix, the identifying pattern according to the
invention requires no specific detection zone for locating the reference pattern. 30According to one
embodiment, each valid state comprises at least two elegpents having a first possible representation and
a second possible representation different from the first representation. According to one
advantageous embodiment, each state of the alphabet symbols comprises a group of elements, each of
said groups 4 of elements comprising at least two elements. Each element comprises one possible
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same number of ink dots or JEBts mHkes it peRdibie tBroBidisthan identifying pattern, the

symbols of which have two complementary valid states, since the first
element of a group for one valid state is different from the first
15 element of the group corresponding to the other valid state. Likewise,
the second element of one group is different from the second element
of the other group, each group corresponding to a valid state. Valid
states that have differently arranged representations are therefore
provided. For example, when the same ink area is used to represent
20 these complementary valid states on the article, the identifying pattern
is made homogeneous on a macroscopic scale, making it more difficult
to detect. This is because, if each element is for example produced by
an ink dot or spot of defined area, the fact that the valid states all have
the same number of ink dots or spots makes it possible to obtain the
25 same ink area and therefore the same surface density of ink for all the
valid states and therefore also for the identifying pattern formed by
the arrangement of the various symbols in one or other of their valid

states.
According to another embodiment, each of said groups of
30 elements comprises more than two elements. Each symbol comprises a
first valid state comprising a first group of several elements
represented according to a first representation and of several elements
represented according to a second representation. Each symbol also

comprises a second valid state comprising a second group of several



25 same ink area and therefore the same surface density of ink for all the valid states and therefore also
for the identifying pattern formed by the arrangement of the various symbols in one or other of their valid
states. According to another embodiment, each of said groups of 30 elements comprises more than two
elements. Each symbol comprises a first valid state comgrising a first group of several elements
represented according to a first representation and of several elements represented according to a
second representation. Each symbol also comprises a second valid state comprising a second group of
several S elements represented according to the second representation and of several elements
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a very robust enciphétitsgniiédns, 20 since it is firstly necessary to recognize the identifying pattern and
then identify its content befofehaccessing theifednation plkat ifcontaiisnts may preferably

10 comprise the same number of elements, thereby improving the
homogeneity of the identifying pattern in order to make it even more
difficult to detect when said elements are formed by an ink dot or spot
of defined area.

According to a preferred embodiment, at least one valid state

15 of at least one symbol of said identifying pattern represents an item of
digital information. Thus, an item of digital information may be
enciphered using the valid states of the symbols of the identifying
pattern.

Thus, the invention provides a very robust enciphering means,

20 since it is firstly necessary to recognize the identifying pattern and
then identify its content before accessing the information that it
contains.

The valid states of each symbol of the reference pattern may
represent respectively binary values of an item of digital information.

25 The reference pattern is therefore particularly suitable for enciphering
binary information.

According to another aspect of the invention, there is provided
an article comprising at least one identifying pattern defined above.
This article may be any type of medium for the identifying

30 pattern, such as a can, a foil, for example aluminum foil, a capsule or
a cartridge possibly containing, for example, a comestible substance,
such as coffee or an infusion, a bottle stopper, a banknote, a passport,
a security document, a label, a card, a voucher, a pharmaceutical pill,

a watch, or any medium having a metallic or ceramic surface, a



The valid states of each symbol of the reference pattern may represent respectively binary values of an
item of digital information. 25 The reference pattern is therefore particularly suitable for enciphering
binary information. According to another aspect of the invention, there is provided an article
comprising at least one identifying pattern defined aboveg This article may be any type of medium for the
identifying 30 pattern, such as a can, a foil, for example aluminum foil, a capsule or a cartridge possibly
containing, for example, a comestible substance, such as coffee or an infusion, a bottle stopper, a
banknote, a passport, a security document, a label, a card, a voucher, a pharmaceutical pill, a watch, or

any medium having & glallc ar cergivis sHEiRRS. £ &RARKASS&AADISANOHGIR. cormaular peripheral
e

(mouse, keyboard, etc.), .etc. According to one embodiment, at least one identifying pattern is present on
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set of identifying patterns the article.
pattern.

By repeating the identifying pattern, its subsequent
identification is made more robust. This repetition prevents any

10 degradation in detecting the reference pattern, since any degradation
of an identifying pattern does not prevent the presence of at least one
reference pattern being detected from among the set of identifying
patterns marked on the article.

The identifying patterns may be all the same or all different in

15 their representation.

The article may furthermore comprise identical identifying
patterns and different identifying patterns in the way they are
represented, that is to say the valid states of which, used for
representing the various symbols, are not the same for all the symbols

20 of the reference pattern used.

According to another aspect, the invention also provides a
method for the marking of an article with an identifying pattern that
may contain an item of information relating to the article and/or its
use. The method comprises the following steps:

25 - an alphabet consisting of several symbols is defined;

-for each symbol, at least two valid states and at least one
invalid state are defined;

-a reference pattern comprising a set of symbols of the
aforementioned alphabet is generated;

30 -at least one representation of said reference pattern is
generated by assigning a specific valid state to each symbol of the
reference pattern; and finally

-a marking reproducing said representation of the reference

pattern is applied to the article.



The identifying patterns may be all the same or all different in 15their representation. The article may
furthermore comprise identical identifying patterns and different identifying patterns in the way they are
represented, that is to say the valid states of which, used for representing the various symbols, are not
the same for all the symbols 200f the reference pattern uged. According to another aspect, the
invention also provides a method for the marking of an article with an identifying pattern that may contain
an item of information relating to the article and/or its use. The method comprises the following steps: 25-
an alphabet consisting of several symbols is defined; for each symbol, at least two valid states and at

least one invalid state are defipggk saeference PN SERLisIRgR; $6LAS SymRels afthe gfprementioned

alphabet is generated; 30- at leas ope re%){iesenta}lotlil1 of said.refereni
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since several symbolgef thgdgentifying pattern may be distorted without in any way preventing it from

being subsequently Each symbol may be represented by at least two elements

having a first possible representation and a second possible
representation.
Preferably, each valid state comprises a group of at least one
10 element represented according to the first representation and of at
least one element represented according to the second representation,
each valid state of one symbol being different from a valid state of
another.
According to another embodiment, each invalid state of a
15 symbol is different from the valid states of any one of the symbols of
the alphabet.
The valid states of all the symbols may be represented by a
group of elements comprising the same number of elements.
In another aspect, the invention also provides a method for the
20 identification of an identifying pattern applied on an article and
possibly containing an item of information relating to the article
and/or its use. This method comprises the following steps:
-an image of an area of the article, on which at least part of a
representation of at least one stored reference pattern appears, is
25 captured, said pattern comprising an arrangement of several symbols
belonging to a stored alphabet, each symbol comprising at least two
valid states and at least one invalid state and each representation of a
symbol in said arrangement corresponding to a valid state of said
symbol, and the captured image is stored;
30 -the symbols of the stored symbol alphabet are identified by
comparing the captured image with the arrangement of representations

of symbols of the stored reference pattern;



5identified. Each symbol may be represented by at least two elements having a first possible
representation and a second possible representation. Preferably, each valid state comprises a group of at
least one 10 element represented according to the first representation and of at least one element
represented according to the second representation, eacf valid state of one symbol being different from a
valid state of another. According to another embodiment, each invalid state of a 15 symbol is
different from the valid states of any one of the symbols of the alphabet. The valid states of all the
symbols may be represented by a group of elements comprising the same number of elements. In

another aspect, the invention glso,grayidesaimather fot {ag, AQ ideplificatien of an identifying pattern
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symbols of the stored symbol a et are identifi y comparing the captured image with the

arrangement of repreSefiHigng O'symbols of the stored reference pattern; 8
According to yet another embodiment, a first symbol in a first

position of the arrangement of the stored reference pattern is defined;

10 a representation of at least one valid state of said first symbol is
sought in the captured image; if this representation is found, it is
considered that the selected symbol is identified; another symbol in
another position of the arrangement of the stored reference pattern is
then defined; and the previous searching step is repeated for this other

15 symbol in this other position, and so on until all the symbols of the
stored reference pattern have been identified or not.

In another embodiment, the method includes a step of
deciphering at least one item of digital information represented by at
least one valid state of at least one symbol of the identifying pattern,

20 which comprises identifying said item of digital information from at
least one valid state of at least one identified symbol.

In all cases, the identification method is particularly robust
because it requires both the recognition of the states of a plurality of
stored symbols and the recognition of a specific arrangement of a

25 certain number of these symbols in a valid state, this arrangement
constituting a stored reference pattern.

Other advantages and features of the invention will become
apparent on examining the detailed description of a few entirely
nonlimiting implementational and embodiment examples, and the

30 appended drawings in which:

- figure 1 illustrates schematically one way of implementing a

step in the formation of an identifying pattern according to the

invention;



the number of identified symbols, represented in a valid state and arranged according to the arrangement
of said stored reference pattern, is calculated; the result of the calculation is compared with a
probability 5threshold; and an identification signal is transmitted if the result reaches said threshold.
According to yet another embodiment, a first symbol in adirst position of the arrangement of the stored
reference pattern is defined; 10 a representation of at least one valid state of said first symbol is sought
in the captured image,; if this representation is found, it is considered that the selected symbol is identified,;
another symbol in another position of the arrangement of the stored reference pattern is then defined; and

the previous searching step is repeated far, this @UernLhsyimhel in fbis.athernasiionard, so,on until all
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nonlimiting implemerftgiieltal and embodiment examples, and the 30appended drawings in which:
figure 1 illustrates schematichallytbaefay of, inpdemantngedestap &3 thedaripatidn of ahddemtifying pattern

according to flpe invep{iQRents. In the figures, the elements have not necessarily been drawn
to scale.

Figure 1 shows schematically one way of implementing a step
S1 in the formation of a two-dimensional reference pattern P1
according to the invention.

15 This reference pattern P1 comprises an arrangement of four
defined symbols A, B, C and D from an alphabet ATI.

A two-dimensional reference pattern is intended here to mean
an arrangement of several two-dimensional symbols that are arranged
in a defined position one with respect to another.

20 An arrangement of symbols is understood to mean a particular
arrangement of the two-dimensional symbols in the reference pattern.

An identifying pattern is understood to mean one possible
representation from among all the representations of the symbols of
the reference pattern.

25 A symbol is understood here to mean a two-dimensional
combination of elements. An element of a symbol may for example be
a dot or a combination of dots, such as an alphabet letter or an
asperity, such as an indentation, a hole or a protrusion. An element
may for example also be a color or a reflection of electromagnetic
30 waves.

The set of these symbols forms what is called here an alphabet.

In this alphabet, the symbols differ from one another even if the

symbols may comprise elements of the same type, as described above.



9 figure 2 illustrates schematically one way of implementing a step in the formation of another identifying
pattern; figure 3 illustrates schematically one way of implementing a method for the marking of the
identifying pattern of figure 1 on an 5article; and figure 4 illustrates schematically one way of
implementing a method for the identification of an identifying pattern applied on an article. In the
figures, the same references correspond to the same 10 elements. In the figures, the elements have not
necessarily been drawn to scale. Figure 1 shows schematically one way of implementing a step Siin
the formation of a two-dimensional reference pattern P1 according to the invention. 15This reference

pattern P1 comprises an arrajigeinantof fourdefingd symbols A1B..G/H6I D fromhan alphapst AT1.

A two-dimensional reference pattern i infended here {0 mean an anzanaement ofseveral two.dimensional
symbols that are arrange% ina define position on8iwith respect to another. JONS drrangement of
symbols is understood Yorinkar tat PEaticlfdF Srrangement of the two-dimensional symbols in the reference
pattern. An identifying pattesmis understoog tesrtdan one pessibie neprésentatior fdomkamong all the
representations of the,sypelsiofihs reference pati@None possible representation of a state
is a letter in lower case, another state or other possible representation
is the same letter in upper case, yet another state or different
representation is the same letter colored red, etc.
If the symbol is a word, a representation of a state may be a
10 word written from left to right, or vice versa. If the symbol is a
combination of dots, one possible representation of a state may be a
single dot or a pair of dots, another representation may be a non-dot,
in other words the absence of a dot, or a pair of non-dots, etc.
A valid state of a symbol is a state arbitrarily chosen or
15 permitted from among all the possible states of this symbol. In other
words, a valid state is a unique representation from among all the
possible representations of the states of the symbol.
An invalid state is, a fortiori, a non-permitted state, that is to
say another representation, different from that used for the valid states
20 of the same symbol. It should be noted that an invalid state of a
symbol, for a defined alphabet, may be identical to a valid state of
another symbol of the defined alphabet.
Figure 1 shows an example of an alphabet AT1 comprising four
symbols A, B, C and D. Each symbol A, B, C and D comprises two
25 valid states Vil and Vi2 and two invalid states [il and Ii2. Each state
of all the symbols comprises two groups of elements Gl to G16. In
this embodiment, each group G1 to G16 comprises two elements. Each
element comprises a first representation El corresponding to a dot,
that is to say a solid circle, and a second representation E2
30 corresponding to a non-dot, i.e. an empty circle or the absence of a
dot.
As may be seen in figure 1, the symbol A of the alphabet ATI1
has a first valid state Vil for which the group G1, placed vertically, is
formed by a dot E1 at the top and a non-dot E2 at the bottom.



25A symbol is understood here to mean a two-dimensional combination of elements. An element of a
symbol may for example be a dot or a combination of dots, such as an alphabet letter or an asperity, such
as an indentation, a hole or a protrusion. An element may for example also be a color or a reflection of
electromagnetic 30waves. The set of these symbols;forms what is called here an alphabet. In this
alphabet, the symbols differ from one another even if the symbols may comprise elements of the same
type, as described above. 10 According to the invention, each symbol of the alphabet comprises
several states, in particular more than two states, that is to say at least three states. A state is one

possible representation of a gymkol,FOr 2 a¥amRle. #id Hmholis@ ‘@I@"ﬁo‘?%lﬂ@ﬁ%ﬁl@é?&ﬁ sentation of

a state is a letter in lgwer case, noth r state ot e OSSI e represe tat |st e same I er in upper
case, yet another sta@%r égffer ‘é%reth a e samesfe%ter cof?)re %It etc. tI(f?he bol is a
word, a representatlcﬂ%f%lstéfe% é\tam.to1\7\Vt?rdt\‘f(/ﬂtt(‘-§ﬁh‘f%n‘%tPéf?csto‘ﬁ'g}hta’é)ﬁ1 VIERVEhay. ﬁ%t’he symbol is
a combination of dotsxemeppossibles raprasentationt ofeasthtesnfaynie lassingledpt @rid paimef yots,
another repregentatiqRiigiayRea BRBcdekan other words the absence of a dot, or a pair of non-dots, etc.

A valid state of a symbol is astate g%tr g%glg(l)s% q[,d5 t@%mm%gl é)rrkar{ggng[ all the pogsjble states

of this symbol. In other words, av staté Is a unique representation from among all the possible

representations of théoéfﬁié'ﬁ‘&fgthéws‘ﬂ/n%?ﬂlp s A%n bt bt 5V f8|lﬁ8"anéSnoﬁa6§rn1?|1[f‘§8 State, that is
to say another representatiohy differbatfirsmitherl idedafsr khle vhfideseapsG3 is formed by two

non-dots E2 one above the other, whereas, in the second invalid state
10 [i2, the group G4 is formed by two dots El located one above the
other, but being however separated by a gap.

The symbol B has a valid state Vil for which the group G5,
placed horizontally, is formed by a dot E1 on the left-hand side in
figure 1 and a non-dot E2 on the right-hand side in figure 1. The

15 symbol B has a second valid state Vi2 for which the group G6, again
placed horizontally, is formed by a non-dot E2 placed on the left in
figure 1 and a dot E1 placed on the right in figure 1. The same symbol
B has two invalid states lil and li2 comprising two groups of two
elements G7 and G8 placed horizontally. In the first invalid state Iil,

20 the group G7 is formed by two non-dots E2 placed horizontally side by
side, whereas in the second invalid state [i2, the group G8 is formed
by two dots E1 placed side by side, but being however separated by a
central gap.

The symbol C has a valid state Vil for which a group G9,

25 placed diagonally in a first direction in figure 1, is formed by a dot E1
placed at the top left in figure 1 and a non-dot E2 placed at the bottom
right. The second valid state Vi2 of the symbol C has a group GI10,
again placed diagonally in the same direction as the group G9, formed
by a non-dot E2 located at the top left in figure 1 and a dot E1 located

30 at the bottom right in figure 1. The same symbol C has two invalid
states Iil and li2 comprising two groups of two elements G11 and G12
oriented diagonally in the same direction as the groups G9 and G10 of

the two valid states Vil and Vi2 of the same symbol C. The groups



20 of the same symbol. It should be noted that an invalid state of a symbol, for a defined alphabet, may
be identical to a valid state of another symbol of the defined alphabet. Figure 1 shows an example of
an alphabet AT1 comprising four symbols A, B, C and D. Each symbol A, B, C and D comprises two 25
valid states Vii and Vi2 and two invalid states lii and li2. Each state of all the symbols comprises two
groups of elements G1 to G16. In this embodiment, each group G1 to G16 comprises two elements. Each
element comprises a first representation El corresponding to a dot, that is to say a solid circle, and a
second representation E2 30 corresponding to a non-dot, i.e. an empty circle or the absence of a dot.

As may be seen in figure 1nthe;symbolh afdhe alpbaket ATdyhasAdiit yalidsiale YilQr ytich the group
Gl, placed vertically, I formed bl% ?hdot E| at }ht%éo&z and a non-dot E2 at I'Le bottom. 11 The symbol

e S O onal.and s a

A has a second valid s%a%laa\clf’fl for which the group ey again p aceé)ﬁ rvé?tlcaﬂyf1 i%ef%trrrf‘]eée}fy a non-dot E2
at the top and a dot El at the lJtttonm rple bwbadaliti Seatdvatatag Vid mag i exanprd reprsent the
respective values 0 ane dpso@ES3te piavibe pilaisdSinfigromationiendeding.osite The: stiore Syohibol A has
two invalid stages lil angliei 6anoprigiegiua gogpsie A Ghofiwa elenenis: ragh piaagdiyertically. In
the first invalid state {f e, Qi 33 8 [ormpd PYWQ IRBAOLS 520NRAPRYE.NE Per, Wbegeas. in the

. . t \
second invalid state 10 Ji2, the group G4 is forme Q%ztwo ots El located ohe above the other, but being

however separated B a'§af’P TeRhd Wi B s VRIRE etatd V1o 1OFRMcls thé g foup &s; placed

horizontally, is formed sy &1@sE ot thve Teesnandisigletin flguree ¢ansd nahish-detENoA the fght-hand side
in figure 1. The 15 sypihbbBIhas d@ecend yalichstateoViR Iop which ihelgraup Gghagain plaoced
horizontally, ifgformeg by, g nan-AahE3 plackdof thergft4e figure 1 and a dot El placed on the right in
figure 1. The same symbol BIhasttwg) ipl\vlglid s;[ :}fg’sl. .qnd Igfﬁgr%[%ri&lin%twqjglio psoc%f é\gvooglgments G7
and G8 placed horizontally. Inht?\e‘?/irstllnvaﬁccii Stateli 1, 38%heé group &71sTormed %y {w(fnon-dots E2
placed horizontally sidetB§ $iie siPepeds in i sEdOntrivandndtEitd 12 e giots s SifdtRed by two
dots El placed side byisigie) iy beinthhovweaver deparated by theegtalgag 13 and G14. The

group G15 is formed by two non-dots E2, whereas the group G16 is
15 formed by two dots E1 placed at the ends of the diagonal and separated
by a central gap.

During the formation step S1, a reference pattern P1 is
constructed from the symbols A, B, C and D belonging to the alphabet
AT1. In this embodiment, the pattern P1 comprises thirty-two symbols

20 in a specifically determined particular arrangement, for example
determined in a manner depending on the information that the
reference pattern has to convey. Figure 1 shows that the reference
pattern P1 is constructed from vertical, horizontal and diagonal
arrangements of the various groups G1 to G16. The thirty-two symbols

25 A, B, C and D form a mutually imbricated arrangement as illustrated
in figure 1.

As shown especially in figure 1, the imbrication of the various
symbols is preferably such that the various dots and non-dots are, in
this example, aligned vertically and horizontally. To give an example,

30 it should be noted that, along the upper, first horizontal line x-x
illustrated in figure 1 of the reference pattern P1, there are, in
succession starting from the left and going to the right, one element of
the symbol A, the group of elements of which is placed vertically, two

elements of the symbol B that are placed horizontally, one element of



The symbol C has a valid state Vil for which a group G9, 25 placed diagonally in a first direction in figure
1, is formed by a dot El placed at the top left in figure 1 and a non-dot E2 placed at the bottom right. The
second valid state Vi2 of the symbol C has a group G10, again placed diagonally in the same direction as
the group G9, formed by a non-dot E2 located at the top;left in figure 1 and a dot El located 30 at the
bottom right in figure 1. The same symbol C has two invalid states Jib and li2 comprising two groups of
two elements Gll and G12 oriented diagonally in the same direction as the groups G9 and G10 of the two
valid states Vi 1 and Vi2 of the same symbol C. The groups 12 Gil and G12 are formed respectively by
two non-dots E2 and,jyo ggxﬁlﬁlpl@femw;ﬁ endsHihs diagonal agdcsepargieddy.aaental 9ap.
The symbol D has tWé) val{ states Vllland Vi2 f?rmed b)@ghqéiout)?s Gdlﬁ and Gléhflac%dtdlagonally in
the opposite direction tothe’ s c&ivrvé)ct?oenr%?lfﬁse%rouﬁssé S G122 The groourbzélit? C rrégponvtvj?ng to the

first valid state Vii of Bi6R§AiBoPD i foridptsy afiot £4iplagks &d the trPAGHL indl& hotREBRE2 placed at
the bottom left in figuhe iz dine lgtoup G 14 coefespondipgtterthd edend tedlitl state Wi2igfuhe Bymbol D is
formed by a ngn-dot Ezylaced ahthedepnigbl anem dat #QEkplased al thebatiam defir digure 1.
The two invalid states,f; 4nd, iz Sf.1FcHokR:SpriesRANCe, e R DIRURS IGHI A fee 0 fach
comprising two elements oriented dlagonag\ljy in the same direction’as t G13 %1 G14. The

h

e groups a
group G15 is formed B§RF8 nBh-U6ts ¥BO fhbrelichit Y eis 18 %fgﬁ‘fwteﬁfﬂflet%%n&b%e@l placed at
the ends of the diagohafandsepratecoby & tenaal gapthe symbigRhel fsedaditrg steplSi, A eeference
pattern P1 is construcied fméhe symihols Ao Bn &l gnd D belenging tonthe -alphabetvAd byinihis

embodiment,he pat@@?n%ﬁt@%‘?Rﬂ%%@@’fﬂ%’l&@)%’% _81%%%@@_@&5@'&%@@@%@ Raicular
arrangement, for exaé?%gegl?tg{qﬁned in,a manner depending on the information that the reference

b . . .
pattern has to convey. Figure 1 s ows that the reference pattern P1 is constructed from vertical,

horizontal and diagonal arrahdkfiiits SR enE Pansis etblie destet 8y The MirthawgBiribdls 25 A, B,
C and D form a mutualfy imbréicatatcanrdhgerhent s dlustfageddanifigud®dmed, going from the

top downward, by two elements of the symbol A placed vertically, one

15 element of the symbol B placed horizontally, one element of the
symbol C placed diagonally in the first direction, two elements of the
symbol A placed vertically, one element of the symbol D placed
diagonally in the second direction and one element of the symbol B
placed horizontally.

20 Of course, it will be understood that a different arrangement
could be adopted. However, it is advantageous for the various symbols
to be suitably imbricated so as to make detection more difficult for a
person unaware of the construction of the reference pattern and the
alphabet used.

25 It will also be noted that, in the example illustrated, each of the
symbols A, B, C and D has two valid states Vil and Vi2 in which the
various groups of two elements comprise each time one dot and one
non-dot. In contrast, the invalid states Iil and Ii2 of the four symbols
A, B, C and D each time are formed by a group of two elements of the

30 same nature, i.e. two dots or two non-dots. This particular structure
further increases the robustness of the reference pattern that it is
possible to produce by the formation operation S1.

There are then several possible ways such as P1°, P1’’°, etc. for

representing the reference pattern Pl thus produced. These



As shown especially in figure 1, the imbrication of the various symbols is preferably such that the various
dots and non-dots are, in this example, aligned vertically and horizontally. To give an example, 30 it
should be noted that, along the upper, first horizontal line x-x illustrated in figure 1 of the reference pattern
P, there are, in succession starting from the left and goifpg to the right, one element of the symbol A, the
group of elements of which is placed vertically, two elements of the symbol B that are placed horizontally,
one element of 13 the symbol D placed diagonally in the second aforementioned direction, two elements
of the symbol B placed horizontally, and two elements of the symbol B again placed horizontally. The
second horizontal ling.f the fefgtance patier Rl dapoter bynyy jafiguresl, Acomprigesdhgsecond
element of the symb IAé tPte flrbst el mtecrf]t of Whl(%h was Qn thef.flr Ilnet X and again gomglfrom left to
right, an element of t (eersf}mBrol ¢ |13 acel %ﬁ%&%ﬁerﬁlﬁsthepﬁr%]t arbrementioned cfi?recctlcoon,l}he Second
element of the symbdRef p‘lé&éc?éli‘égéﬁgﬂ?/f’{héfirg’e@n?é‘ﬁt &t whtth Rinieasarndidnd YirsMihe x-x,
followed by the 10 elements ofthd tww sy rvbblsVE? twvol eleanehts oftthensPinlsonid andsotie ejement of the
s”ymbol E(Jj. stikeWisfb th@ﬁ%&l\@ﬂiﬁfﬁﬂéﬂéﬂeﬂ@n@’éd By 2-2 9 the7sypywl pbgefsr@nwagatt?m Pll ;
illustrated in figure 1 | . going. from. t I two e t ol. A place
vertically, one 15 eIé%%%t%%?ﬁ%%&r% b(gi%%gcg%%%ﬁ?g%ﬂf%n\g%leir?fllr;%%o t%e %%%%C 1|c{>sl\aced
diagonally in the first'difedioh® o FIBHERE of the Sy HHol WRBEEY VEfI&al)  DnEéfement of the symbol
D placed diagonally ihdheosddshic dfteefidh Endrorel blemeat of tHe syibttBipcEEhddzomally. 200f
course, it will be undeesteeddhat-atdifie FEnt arangenentegould haadopiéch Molysere ipisaduantageous

for the Variouﬁ)syme'L?c‘i? ke SP'itaHle&ﬂfi@E‘iQ)f?@ 43 tqm&q@e&@quwaaiﬁ!%uﬂm & Person _
unaware of the constructhjqﬁof ¢he referetncia p?(tée‘%%qld the al Qaﬂﬁte used. 25It will alsotb%réoted that, in
0 A/B,

the example iIIustraté)é),sgéc ()[heagyr%lrbbﬁse and B'fa tWo valid es‘fé?égl\?ﬁté%% Vi2 in‘which the

various groups of twddieinitsPediAptide eAeRtinid i5RE Gotsnehdracheizgdt. iPESHRaR thdtinvalid
states lii and 1i2 of thes fous syrithobs ¢ aBa Ceannt Dheaotntinie e fogmedgiy aigtbapaofitie, alements of
the 30 same nature, dig: QoS QfdWer HOAIdalsis ThHisoRallicylarssirieiue fusheryngreasesithe

robustness of §he refgrenqe, AR MHRALILIS PARFDIR IR Producs: BY (NG forMBlion ARGEHOD Sk
article is for example distributed by an unentitled person. As a variant,
the information item 1is exclusively referenced in the specific

arrangement of the reference pattern P1, the formation of the various

representations P1’, P1°’, etc., this taking place randomly so as to
20 make the information contained in the reference pattern P1 completely
undetectable.

Figure 1 illustrates two possible representations P1’ and P1” of
the reference pattern P1 that are obtained by the operation S2. For
each possible representation P1°, P17, the elements E1, E2 of the valid

25 states Vil, Vi2 of the symbols A, B, C and D of the reference pattern
P1 are shown. For example, in the representation P1’, it should be
noted that the symbol A1l is represented by its valid state Vil as
illustrated in figure 1, i.e. with a dot E1 at the top and a non-dot E2 at
the bottom. It should also be noted in the first horizontal line of the

30 identifying pattern P1’ that the symbol B1 is in its valid state Vil, i.e.
with a dot E1 on the left in figure 1 and a non-dot E2 on the right of
the figure. It should also be noted, again in the identifying pattern P1°,
the symbol C1 is in its first valid state Vil, i.e. with a dot E1 at the

top left and a non-dot E2 at the bottom right, these two elements being



There are then several possible ways such as PC, PI", etc. for representing the reference pattern P1 thus
produced. These 14 representations PC, PI" of the reference pattern P1 are also denoted hereafter by
identifying patterns. Specifically, taking into account the fact that each symbol A, B, C and D may be
represented by two separate valid states Vii, Vi2 and thagsthe pattern P1 comprises thirty- 5 two symbols,
there are 232 = 4 294 967 296 possible ways of representing the defined reference pattern PI. In another
example, if the pattern comprises sixty-four symbols there are then 264 = 18446744073709551616
possible ways of representing the defined reference pattern PIl. Thus, each representation of a reference

pattern 10 such as R} fpay Gox gl ta A itare ofinformalipnameking fipossihle fer angiticle to which
one possible represenlté’;gi%n of t 8 r.efe[tence lroattern has B?en affi>{<§d to b% c{ga&azct%r&zgd. F(toé example, it
S II'thi

is possible to characferize th8 fhanifactin Sﬁ‘é?ﬁaé%‘%ﬁe arti(t:]ilél,ti istibUtion site, etc.n/g S

information serves tovitfertify St a2 19 Ha unfdderrthihersamPiisshbipl fossnibat W dnfringement
if said article is for exanipke \distdbdtdd byeapamertiyed person. As a variant, the information item is

exclusively refgerenced in thquggfiggfa@gmt ofitheireference patterniBl ttm@ f@ymgﬁmmqf the various
representations PC, FA&i@&?e&V?e@Sﬂ%g'%%{) 2%8%'&%%%%8050}?30 falke the lnf T%‘é%@ ¢patained in

the reference pattern P1 corgglgt tely undetectab Figure 1 illustrates two possible representations

P1' and PI" of the ref&¥8he! pitteth P et hr& SBidined By e Spritidh s 8 ekt hotiisle
representation P1', PYithaaleghentstiE|a mRnfdpe Faln 2Bestates i a2 oEthe syhfoslgtt; B! C and D of
the reference patternoftle are shidwinh isoryexampieiinthie [epiesentafioncPEfdtshotlpdoe noted that the

symbol Al is figpresentegkby its nalid gtate }Qbﬁésiim{%ﬁ@mlf&}ﬁ%&iﬂ-{g-twi&hvﬁl‘i"@ts@lt%t J;_@E;:EOP and a
non-dot E2 at the boBt[LTom. |itnSf‘{%lél|d also be tn%tgg |@,£he gr%t hOI‘IZOI‘lt€| in degg%rag pattern
a do

e of the 30 i
P1' that the symbol 18 inits valid“State Vi, 18" with a EVOH the I%fts%'l}lg;lji?cf and a non-dot E2 on
T, tREEsyPRbARE 1 is in its

the right of the figurePTE¥RRALIYalstNde ABTEICdgdn iffthelfiehtdyiSy pattBrn
first valid state Vii, i.eewiths endoti &h &t thei topskedt amd tee novvad ot Eleatetie bottemonghi, thesetbwo
elements being 15 placed dingoaalty @long the firstpkerementionad direcliom dt @fpowdialsa be noted in

the representgfion PJd'Otp%tltq? ﬁyg]p&lﬁ)ézﬁgg_t%qi%%ﬁ% &hlgysggqnd valid state Vi2 and the symbols

DE D2 use the valid states Vi and, Vi2 respectively. 5In the representation P[", it may be noted that the
symbol Al Examining t% two yepresentat?gns %1’ and P1” mu)s/tratec? ?n

figure 1 shows that a number of symbols A, B, C and D are thus used
either in a first valid state Vil or in a second valid state Vi2, so that
the two representations P1’ and P1” are completely different although
20 the same reference pattern P1 has been used.
Figure 2 shows schematically another way of implementing a
step S1 in the formation of a reference pattern P2.
Figure 2 shows an alphabet AT2 that comprises three symbols
A’, B’ and C’. Each symbol A’, B’ and C’ has two valid states Vil and
25 Vi2 and fourteen invalid states I1 to I14. As in the previous example,
the two valid states Vil and Vi2 may represent the values 0 and 1
respectively for the binary encoding of an item of information
contained in an identifying pattern. Each state of all the symbols
comprises a group of elements such as G1 and G2 in the case of the
30 two valid states Vil and Vi2, or GIl, GI2, GI3, ...GI13, GI14 in the
case of the invalid states Il to I114. Each group of elements G1 to GI14
comprises four elements each having a first representation EI1
corresponding to a dot, i.e. a solid circle, and a second representation

E2 corresponding to a non-dot, i.e. an empty circle or the absence of a



indicated previously in the representation P1' is identical, whereas the symbol B1 is replaced with B2,
represented in its second valid state Vi2, namely with a non-dot E2 on the left and a dot El on the right. In
other words, this symbol B in this position of the reference pattern P1 10 is used here with its
representation corresponding to a valid state other than i the representation P1'. Likewise, the symbol C
mentioned previously, and denoted by Cl in figure 1 in the case of the representation PC, is used, in the
case of the representation PI", in its second valid state Vi2, namely with a non-dot E2 at the top left and a
15dot El at the bottom right and denoted by C2. Examining the two representations P1' and PI"

illustrated in figure 1 ghows that 3 pHmAETof ¥mbalsif. B: & and R arghus ys6d githeh in @first valid
state Vii or in a second valid stgte Vit2, tsg that the fvyio repre atiogstZ’L' an tl" are completely different
although 20the same reference bl}ﬁte(r)n i hag Béen _uss?acff.S VFIglre’ 2 shows sl,c_ eem%‘fﬁ:aWyoanother
way of implementing'&Rie}s BidH the folmiafiohst atkfbdtice prttéPPpreserigiirn® ERows an alphabet
AT2 that comprises thwee symbBols ATIB and Gt Egach SymidolaAsBYiandi C'thas twoidahdi§yates Vii and 25
Vi2 and fourtegn invalid staiesph to $14.pas in tha Arddoussexample; dhe: Wwoayalid stasesw/ii aad Vi2 may
represent the values 0 and 1 respec "é?")éi%hé'%?ot?f%aﬁwft?ﬁ’dé%@%@gﬁ?ﬁ% i niprmgtiog Gegtained in an

identifying pattern. Each state of all the symbafs co ements such as G1 and G2 in the

) rises a group

case of the 30 two vaI Erdtas \Af asﬁal?/ié%?léflﬂfépﬁtfe%; T dbese SlER PR £a98oF thdhvalid states
li to 114. Each groupPopekanerits Ging & 1%ighhprisks fbarrefartelitd edcthhavinkg eefifstrdpresentation
El corresponding to a flohel.mmla@olilccisales anet e secondneprasentation E2 corresponding to a non-dot,

i.e. an empty gjrcle or the abﬁ%n&%_@fb% Q&H%ﬂ'ﬂ éh?e?%,a%‘é'ﬁ EW@WtWJigw&gmm@&Wﬂqgml{ps Gl
and G2 correspondln\gato the two ya d s/gate%vll ardd 12 .each time. ha\{e two repres ntatlo?s El, i.e. two
rious, S o'l.':lﬁ A an -déé el

solid dots, and two represersltat}(cl)lrl\s , I.e% two non ts.lsl'ﬁé) Ridvantage of Such a choice’is that an
identifying 5 pattern P*aF P2t B5tdRidd S WinsheleXPiahed below, Klharbgendsiis dods daeh group Gl

G2 corresponding to the pharvdlid btatesrhaketva same diensitnbbtats Bl ththeséiélement¥idr dots El are
produced by printing mith @ 4nk.l theerastihisdthat the: syrfacendengityhah the ink on thie Ratigre remains
constant. 104 may be 560 i IgHie2: E3CN HPUR OF N SLMERS 1L N gned vertically in

the right-hand part of the square. For the valid state Vi2 of the same

symbol A’, two dots E1 are aligned vertically on the right-hand side of

the square and two non-dots E2 are aligned in the left-hand part of the

square.

20 In respect of the symbol B’, two dots El1 are aligned
horizontally at the top of the square for the valid state Vil and at the
bottom of the square for the valid state Vi2. In respect of the symbol
C’, two dots El are diagonally opposed in two corners of the square
along one diagonal oriented along a first direction in the valid state

25 Vil and along the other diagonal, oriented in the other direction, for
the valid state Vi2. The non-dots E2 are each time placed at the
corners that are left free by the dots E1.

The various invalid states may comprise, for each of their
groups GI1 to GI14: no dot E1, a single dot E1, two dots El, or three

30 dots E1, or four dots E1 as for example in the case of the group GI14.
Here again, the non-dots E2 are placed at the locations left free by the
dots E1.

Having thus defined this alphabet AT2, it is possible to create a

reference pattern P2 during a formation step denoted by S1 in figure 2,



various symbols A', B' and C' is approximately in the form of a square, at the four corners of which the
dots El and the non-dots E2 are placed. Thus, in the case of the symbol A’ in the valid state Vii, two dots
El are aligned vertically in the left-hand part of this square, 15 in relation to figure 1, and two non-dots E2
are aligned vertically in the right-hand part of the squarefor the valid state Vi2 of the same symbol A’
two dots El are aligned vertically on the right-hand side of the square and two non-dots E2 are aligned in
the left-hand part of the square. 20In respect of the symbol B', two dots El are aligned horizontally at the
top of the square for the valid state Vii and at the bottom of the square for the valid state Vi2. In respect of

the symbol C', two defs Eljarg diagonally,gepoged i fyyo cormners ¢f the sfuare ajpng oferdjagonal
oriented along a first direction in theh\]/altig state 25 Vii.and anng thne ?ther diagotr}lal, oriﬁnted in the other

direction, for the valid SHEAY Mhe hon-dotd EBPafe Eath tine p aced=at' the corners that are left free by

the dots El. The RAHBLS ARl States FAR cONbrids 26 SABR'BF theis Grtifds CMRPEI 1 no dot El, a
single dot El, two dotB E&ndr €Hirée a3¢pdotti Ek wn figemdots EHlesrtoe éxanipiein the case of the group
Gl14. Here aggin, the non-dess fZoakes piaceshattherpatiopgdeft free bydhadatsfles, eibiaying thus
defined this alphabet,AT2, jt i i@?sﬁib Q St%%%aggbaeg%fﬁrg & t(g?r@hgzr?%m caef%rm%tljgnPs}‘ep denoted
by Siin figure 2, 17 by placing a numberof symbols A', B' and C' in a defined arrahgement. In the

example illustrated infigtrd 2 HEMErdfic® PHRERLP 2 thkas TABEMM 1P 8Lals cOmPARIY sixteen
symbols A", B' and CsireeiSisatlific defangénisapiiflisgated thdiguiean2 SDuringmaasiep déadtéddy S2, one
of the two valid statese Rithetr ¥ ipoattHiz, iswassigpas ¢a eaBk symybor of the petereince atteio W2. This

_assignm_ent iggerformed i & rBNAeMR MaIglieh & MABREs spesificaliy q’%ﬁﬂ@faé%ﬁ?r@éf‘gtt%he item Of_
information that the r gererpé:e 2ptrzl)t(t)%rr&)@yst represent. l%%rwg}/ gft exam I% gll ure 2r éssheonvyg i%gstwo possible
representations deno edu?%)/ P2 an - 3t doifse, itwil be und%rstgoa t’ha a'fdTge numBer of other

possible representatiBiis nbay Tevériagdgad Wit thd WRo XAlid stivss Wildnani2Vihe W6 réfPesentations
P2'and P2" differ by téereasentd differdit’ vahd Sates! fbrecebtaithsymbold df tha¢efevehice pattern P2. Thus,
the symbol A’ for certain symbols of the reference pattern P2. Thus, the symbol A’

15 located in the top left corner of the representation P2 is represented in
the form of the valid state Vil corresponding to the group G1 of the
alphabet AT2. The same symbol A’ in the top left corner of the
representation P2” is represented in the form of the valid state Vi2
corresponding to the group G2.

20 Figure 3 shows schematically one way of implementing a
method of marking an article SUP by means of two representations P1’
and P1” of a reference pattern P1 as described and illustrated in figure
1.

This method comprises the step S1 of forming a reference

25 pattern P1 comprising an arrangement of thirty-two symbols A, B, C
and D, as described in relation to figure 1, a step S2 of assigning valid
states to the reference pattern P1 produced and a step S3 of marking
the representations obtained, P1’ and P17, of the valid states of the
symbols A, B, C and D on the article SUP.

30 The term “marking” is understood to mean printing, for
example with ink, engraving, i.e. production of hollows and bumps on
a medium, for example a metallic medium, or any type of known
representation of a pattern on an article. This marking may be visible,

for example when it is produced on a visible scale, or invisible when it



15 located in the top left corner of the representation P2 is represented in the form of the valid state Vii
corresponding to the group G1 of the alphabet AT2. The same symbol A" in the top left corner of the
representation P2" is represented in the form of the valid state Vi2 corresponding to the group G2.
20Figure 3 shows schematically one way of implementing a method of marking an article SUP by means
of two representations P1' and PI" of a reference pattern P1 as described and illustrated in figure 1. This
method comprises the step Si of forming a reference 25 pattern P1 comprising an arrangement of
thirty-two symbols A, B, C and D, as described in relation to figure 1, a step S2 of assigning valid states to

the reference pattern; P, pagiiced andl@ siem S ofyrasking 1e episssotalions.eRtaigh i’ and PI", of
the valid states of thethse}/tr%g(r)l%ﬁ’ B, C anq)rlil)1 on thearticle. SUP. 30The term “marking” is understood to

mean printing, for examplé wi eiﬁﬁfeecﬁﬁ(riavm&,ll’.\é.aﬁpor&ﬁ’éfflotﬁ of a&%\?\?sngnqdlﬂ)u%eﬁsf'on a medium, for
example a metallic medium, ¥F 4rig tyFé HFkribih RspréschtifioR dfs Putd i BH AR tetRis marking
may be visible, for exardpteatdidie itdspeodilost are alusilbleastale, or imyisielehenusel@nispdroduced in
the form of symbols, fiar exampiemagpetia anhals. Hatcantbe drtettedonly b rppropeiajgimeasuring
equipment, Seveefﬂggga@ﬁml%v %H%‘FS J0 makerfhe idengivingpatier “%Q%(%ﬁ@%b'ﬁstﬁbg‘e naked

eye. For example, it is sible to use an ink 5 having a chemical nature that makes it invisible to the
naked eye but easily Vidible URHEF A A lididtion, for example using ultraviolet or infrared
radiation. Advantageoushd tarsaeaneel ihet seenhity of tHee makingwith the reprddastations of the
reference pattern, it ishpossibts datase iskef the reference pattern, it is possible to use inks

10 having a chemical nature that makes it invisible to the naked eye. The
composition of this ink may comprise one or more pigments and/or
dyes that absorb in the visible or invisible portion of the
electromagnetic spectrum and/or may also comprise one or more
pigments and/or dyes that are luminescent. Nonlimiting examples of

15 appropriate pigments and/or of dyes that absorb in the visible or
invisible portion of the electromagnetic spectrum include
phthalocyanine derivatives. Nonlimiting examples of appropriate
luminescent pigments and/or of dyes comprise lanthanide derivatives.
The presence of one or more pigments and/or dyes makes it possible to

20 improve and enhance the security of the marking so as to combat
infringement.

The identifying pattern may also be mixed with a noise, for
example by incorporating the identifying pattern in an environment of
the surface of the article SUP, for example pre-existing irregularities.

25 These irregularities must be comparable in size to that of the pattern.

Moreover, a very small printing size, namely from 150 to
500 dpi (dots per inch, i.e. a number of pixels per inch, one inch being
equivalent to 2.54 centimeters) may be used which represents the
precision of the printing. On such a printing scale, the identifying

30 pattern cannot be differentiated by the naked eye from the background
of the printing medium. Furthermore, to reproduce the identifying
pattern would then require the use of an even finer scale to avoid any
reproduction error, which in practice is virtually impossible. As

illustrated in figure 3, during the step S1 of forming the reference



10 having a chemical nature that makes it invisible to the naked eye. The composition of this ink may
comprise one or more pigments and/or dyes that absorb in the visible or invisible portion of the
electromagnetic spectrum and/or may also comprise one or more pigments and/or dyes that are
luminescent. Nonlimiting examples of 15appropriate pigqgents and/or of dyes that absorb in the visible or
invisible portion of the electromagnetic spectrum include phthalocyanine derivatives. Nonlimiting
examples of appropriate luminescent pigments and/or of dyes comprise lanthanide derivatives. The
presence of one or more pigments and/or dyes makes it possible to 20 improve and enhance the security

of the marking so as fq ¢ombei ,irgﬂ@%ﬁml‘?@ﬁ-lar arTRidentiying RetterR sy AlsmeBikednwith a noise,
for example by mcorpora{)lggsthg |d%n 1%lngn%at}?rn jn gn en |ronbrgtentAclI1thessu({face aof the article SUP, for
5 :

. .. sym LA, a etermine as
example pre-existing |¥regu aritie’s. ese irregularities mu}%?%e compara]bIe if Size o that of the

pattern.  Moreoveér Rl Vi8S AspPAl pridthig sizetiAgnRsy FPo 8 Mi5E 15 F0EG dpi(d8lidperiicl lile. a number
of pixels per inch, onerinéiZbeingsequivdlent tachS54ycembimetersy mayt e uBédswhishtrepteséemts the
precision of the printing:; O SPekARE Nt sealea the identifyipg » 3Q-pattergsanpie diffengntiated by

the naked eye from t gslg%ﬁgfggpgs%fﬂtmdqﬂnting medium. Furthermore, to reproduce the identifying
pattern would then require the use of an even finer scale to avoid any reproduction error, which in practice

is virtually impossible. As illugﬁé.fed Hfiglire S GurRttHe Step'8R offormiig th@¥efePéncB 2 pattern P,
one particular arrangepegieof tie8ymbels froMlamBhg thcsyrhidis refBranema adtefihB lakitabet AT1 is
determined, as explaingd ad e t Ab et idusirg thebassigringgstepaa?h aalid stadentiitos i Eis, assigned to

each symbol gf the patiesp L SA1R8 QLAPEI 5 \AH0YS PRgSDIFEPIRIEIAHCNS REn R nfif61 from

among all the possibl(gef rﬁgzegg{wtrati?,qs. Next, during the marking step 53, the one or more
representations such as I,J I’?é]tc. of the referenceﬁattern P1 are marked on the article SUP by
|

marking it with the representafléntdERUIN ED BRtHIVald st&tbs WAt W2 that HeRdehaRn KdBigHed to each
symbol of the patterniPlormatidre ddentifiling patters P, 42l /cervesme brodode we item of information about

the article SUP and/or its methadOtuseiple illustrated in figure 3, two representations P1°,
15 P1” of the reference pattern P1 are marked on the article SUP. In other
words, the article SUP is marked, for each representation P1’, P1” of
the reference pattern P1, with the dot/non-dot representations of each
symbol A, B, C and D of the reference pattern P1. Of course, the
article could be marked only with a single representation, such as P1’,

20 or else a larger number of representations of the reference pattern P1.
Moreover, the fact of producing an alphabet in which the
invalid states of the symbols comprise the same representations as
those used for the valid states, but in a different arrangement, makes it
more difficult to recognize the identifying pattern. Specifically taking
25 the example of the alphabet AT2, the invalid state 110 in the case of
the symbol B’ corresponds to the valid state Vil of A’. A person
unaware of the reference pattern P2 could therefore read it incorrectly,
believing that the symbol A’ has been detected. However, by knowing
the reference pattern P2 he would correctly locate the symbol A’ and

30 resolve the ambiguity.

If the user does not know the reference pattern beforehand, it is
therefore practically impossible for him to be able to recognize it from
among the states represented on the article SUP. In particular, there

would be one chance in 4 294 967 296 of determining the reference



In the example illustrated in figure 3, two representations PF, 15 PI" of the reference pattern P1 are
marked on the article SUP. In other words, the article SUP is marked, for each representation PF, PI" of
the reference pattern PI, with the dot/non-dot representations of each symbol A, B, C and D of the
reference pattern PIl. Of course, the article could be markgd only with a single representation, such as PF,
20o0r else a larger number of representations of the reference pattern PI. Moreover, the fact of
producing an alphabet in which the invalid states of the symbols comprise the same representations as
those used for the valid states, but in a different arrangement, makes it more difficult to recognize the

dendfying pattern. Spelicaly tafing, 4 xamal AL e AIRNARGLATZ 38l SiatR O In the

case of the symbol B rresponlds tc()it e ‘falhd stg e r|llcoef A A rlif on uhaware of the reference pattern
P2 could therefore read itfincorrectly, belle § thatthés as e QeteLtRy! SIglowe\}'er by

knowing the referenck® pattEmbeshéhresun ﬁééﬁ;}“lBEété%@%%?b@ A aﬂa @@r“é%we“t%léhémblguny
If the user does not kredertheagferemsePpattern beforehand, it is therefore practically impossible for him to

be able to recggnize it from gmeng e states feprepensedPonthe artisle SWRdnparisylasy there would
be one chance in 4 23E%r 2@28%9%%%&%&“%%%%5;%{9s?aQé)saR'%‘?ﬁ“ RANBENHRe, [AllgE romprises

thirty-two symbols as illustratedin tigures 1 and he reference pattern P1 were to comprise sixty-four

symbols, there wouldthB B& SR ERALASH 2B Yot et FlhiRg }ﬂee PERIEALL IR FRY S %’fhg*f‘ﬁe reference
pattern P1 or P2 mayHigobd igsediol e dipstieh areite i of digitangiorphatidne The valid states Vii, Vi2 of
the symbols of the referencefatietampay, thea bamased iduencode this itemmolddigited infarmabieon, which

may have a Qigary numesical Value (ForgXamRple. 1?3'1‘9@13’13“&@%1@%05&@ ypdegimab.may be 10
encoded with the flrst four s mbg)ls § cs]h SP2.SP SP4 |Ilustrfar11ted |HrguA\ce 3 of tnle defl ed reference
e

pattern PI. To do this, I}hef”o owin emgf] 5e ] roore dmfor gac symbol ¢ and’D o the defined

reference pattern PI: tAE¥angafie a?élw%m bB%szftﬁ%"@afiéié’ﬁi‘&nﬁ’tﬁ’e SeeBAdakdsate Vi2
corresponds to the vakfar®d reference pattern P1: the first valid state Vil corresponds to

the value 1 and the second valid state Vi2 corresponds to the value 0.
15 In this case, the first symbol SP1 of the defined reference pattern Pl1
corresponds to the value 1, the second symbol SP2 of the defined
pattern reference P1 corresponds to the value 1, the third symbol SP3
of the defined reference pattern P1 corresponds to the value O and the
fourth symbol SP4 of the defined reference pattern P1 corresponds to
20 the value 0. Thus, the first four symbols represent the decimal value
12. Other codes may also be chosen whereby each first valid state of
the symbols of the reference pattern P1 corresponds to 1 or O,
depending on the code chosen. This item of digital information may be
a production date, a product reference, for example a reference to its
25 manufacturing site, its distribution site or its content, data
characteristic of the article on which the pattern is represented, etc.
The marking method using the reference pattern P2 illustrated
in figure 2 is carried out in the same way with, during the marking
step S3, the use of one or more representations P2’, P2”, etc. of the
30 reference pattern P2 on an article SUP.
Figure 4 shows one way of implementing a method for the
identification of an identifying pattern P1’, P1” affixed to or marked
on the article SUP.



15 In this case, the first symbol SP1 of the defined reference pattern P1 corresponds to the value 1, the
second symbol SP2 of the defined pattern reference P1 corresponds to the value 1, the third symbol SP3
of the defined reference pattern P1 corresponds to the value 0 and the fourth symbol SP4 of the defined
reference pattern P1 corresponds to 20 the value 0. Thys, the first four symbols represent the decimal
value 12. Other codes may also be chosen whereby each first valid state of the symbols of the reference
pattern P1 corresponds to 1 or 0, depending on the code chosen. This item of digital information may be a
production date, a product reference, for example a reference to its 25 manufacturing site, its distribution

site or its content, data charagigriyie afothe MUcle 9R WHIGERIDE PRIGIRIR FERISERIRGnSICe. o The

marking method usin atrhe It ferrgrnr%% arggm gtz ai.”rlljggl%tgld()i? fé%%eo? is tcg%iesq (%léltdln the %g{ne way with,
during the marking step SV the Us& 61 ohe 'ormoré representg tions P2, PJ* et ofatH)e 30reference

pattern P2 on an article SUPLD themgarapAesHotvs ‘BhedwalcofdsTpidine Hitdg Bt oo FBP tHE Tdentification
of an identifying patterntep , [Pl" iaffixed-to or merked 6nntheradticletBtJPrtizle SUBtoredmeferkhand is an

a:pﬂaget and 3 reLer%ngﬁ]p@lv@uemeham padicylpayangementef E@Wﬁf&i@&ﬁﬁﬁ%ﬁ&h@ﬁéored
alphabet. In the ) i r i ficat I} S i ich an image
ST e S TR T RO
identification of the id@htfYiflg PRREHT PIA PP’ LB M IAHE  include a step D4 of deciphering an
item of digital information. DubDigngterep blaar imaagel iV of an area of theeattickd SOP Fsicaptured
using, for example, acdpcodingwcamera;dihe:itaagd deingd débdiore deinee paembey.iDugag istepsD2, the

symb_ols contgined insmi%ét%eq image Dl W&fﬂg”s@%n@@,d JH@”&WRV%E{QH?Q?HHS% yvhen_
marking the represenstteg%ggsiPF, Fe’l"I?)n1 tréeearq?(;le S P.ti fie dTpr% %}’%bed s'go%t&f'%?;t)'ﬁgbsét{a% SDC% applies to a
[

. ma% { cen 1de
captured image comprising one or more identifying patterns.

when marking the representations P1°, P1” on the article SUP.

of an area of the article SUP Is 5asym nt D2 and a step D3 tor'the

The symbol identification step D2 applies to a captured image
comprising one or more identifying patterns.

15 The arrangement of the symbols of the reference pattern, and
therefore the position of each symbol in the reference pattern, is
known beforehand.

The stored reference pattern is therefore superposed on an area
of the captured image. A symbol of the reference pattern, for example

20 a first symbol positioned at the top left of the reference pattern, is
then selected and the representation of a symbol of the alphabet
contained in the area of the captured image, located in the same
position as that of the selected symbol, is determined. If the
determined representation corresponds to at least one representation of

25 a valid state of a first selected symbol of the reference pattern, the
selected symbol in the reference pattern is considered to have been
identified in the area of the image captured. If this is not the case, the
selected symbol is not considered to have been identified.

Another symbol of the reference pattern, preferably a symbol

30 immediately adjacent to the previous one, is then selected and the
comparison between the symbol representation of the area of the image
located in the position of the second selected symbol and the
representations of the valid states of the latter is reiterated. If the

symbol representation of the image corresponds to at least one



15The arrangement of the symbols of the reference pattern, and therefore the position of each symbol in
the reference pattern, is known beforehand. The stored reference pattern is therefore superposed on
an area of the captured image. A symbol of the reference pattern, for example 20 a first symbol
positioned at the top left of the reference pattern, is themselected and the representation of a symbol of
the alphabet contained in the area of the captured image, located in the same position as that of the
selected symbol, is determined. If the determined representation corresponds to at least one
representation of 25 a valid state of a first selected symbol of the reference pattern, the selected symbol

in the reference pattel Qgé}nqugﬁeq);o Qa\;g'lp@eg};q(gngﬁe%i@ t&%éﬁ%@ gﬂmolfna[g@ captyred. If this is
slyrlnsbol is nC?)t C nS|d%red to.gave Pes{n ﬂintlfled. Another symb%le(r)lf the
‘to

not the case, the SG'%CI%(gb consige, as 11, 1dentifie e precedin ste 15 ¢t
reference pattern, pre?’era 0Iy a symbo S0 imMmediatelya jacen e%rewousgone,pls then“Selected and

the comparison betwEdf thedsyRibSadhresarhatiot otthelsfe58F e ftaER 1BEatedAXHE Hosition of the
second selected symispiraschtlaé pepoésbatatiags db thecdadid ibtatesof theidatierds reiteratedel the symbol

representatiorsof thesimﬁg@l'cgfrgs@qa(ﬂ&@l@@ Igaﬁg@ﬂay?t% rqwq&qn@%ma(@f&lyafyﬂ gtate of; the second
symbol, the second symbol is ?RQ%'%%?%%%P%‘H%B%GQ%%%1Ihoef %eec‘?%f@%t@éo sihsd rﬁ&’@fted for

each symbol of the reference pattern by comparing a representation of the image located at the same
position as the select¥d"8'SyRHd! %efntngr%fég&‘}ce pattern with the representations of the valid states of
the latter until all the symboldfof thie #efepanceyprtdrshidendr ivsvethotfiseviventifien. D3 forat least one
symbol is identified, tie fodewtinte stepnDSf foh ehedicerntification at theiid entifyéag pattesrhiscasded out,

otherwise 10 ¢he campra, qrdhe aticle, mayfer sxample beamaved,and shedmathag cepeated starting
w?th a new captured irya q,eideé tb¥ %rlliftigvgfhinath&%a_%tgr udférga e bey alnegrgougﬁi?ﬁual t‘?n“}‘ﬁ heigh_t or
width of a symbol of fhg%ored a?phaﬁet and repeatlngI%ﬁe mef%’odglﬁ another area ofthe captured image.
The physical shift, fof #R&U5ERTRA LS P RIAG UG g liiagee hhpbeictdfiplishad B Rving the
camera, for example stepwiseritie aljdthbeft s stepegorresgotiding @pprbxinwteli¢o treavidthher height of a
representation of an elgmeetiahsasymipak ehhyiswRthearicle pwila keaping the camerasstationary .
The shift in the capturgd inage, may be, pestRIMEedRy sQMWRIe Means WihA AEINEH example

stepwise, the width of a step corresponding approximately to the width

or height of a representation of an element of a symbol, or by moving

the article, while keeping the camera stationary. The shift in the

captured image may be performed by software means with a defined

20 pitch in terms of number of pixels and depending on the resolution of

the image.

In a practical embodiment, quite a large number of identifying
patterns may be provided, these being placed on the article, side by
side and one above another, for example 20 x 20 identifying patterns.

25 The display camera may then be stationary and contain a large number
of identifying patterns to carry out the aforementioned identification.

When carrying out step D3, the number of identified symbols is
calculated. If all the symbols are identified, the identifying pattern is
considered to have been identified. The term “identified symbol” is

30 understood here to mean a symbol detected in the image ID1 that
corresponds to a symbol of the stored reference pattern and is also
placed on the article in the arrangement of the symbols of the

reference pattern.



20 pitch in terms of number of pixels and depending on the resolution of the image. In a practical
embodiment, quite a large number of identifying patterns may be provided, these being placed on the
article, side by side and one above another, for example 20 x 20 identifying patterns. 25 The display
camera may then be stationary and contain a large number of identifying patterns to carry out the
aforementioned identification. When carrying out step D3, the number of identified symbols is
calculated. If all the symbols are identified, the identifying pattern is considered to have been identified.
The term "identified symbol" is 30 understood here to mean a symbol detected in the image ID1 that

corresponds to a symbol of thie §iorgd refqrenee RaleipeRd is dJseBIRCAd R the Alicls in fhe

arrangement of the s gnbo Q tCheSgrngr%rslcteh atte(r)rtl.tgg ot rIefdorne he ccgreltragfethe dt%teer?t?gesymbols in
the image ID1 are no 2l the SAma*A8thdse of thestored referends pa?t%rn, Bien the nlimber of identified

symbols is calculated8RP ftHK nisiapafisdgrostdiabiaria propabilRy tibhtidtthe RERESAingSpattern is
5considered to have peaneidentified.a prboateampleyrizs bopdefethed edunodiyent, thettwo-dimensional
reference pattgrn is a dBsxdk@aite i vieEh ONE CRMPFISINY 256 states, namely 128 pairs of states. In this

case, it is considered that reg%gn&(%}]n?fl éhirﬁyg 'rlse Jﬁ%qfeesm%%rﬁg%t @rrt%ggggoindri%ll%ﬂ(g[bpallo the
1 . )

reference pattern, suffices for considering that the identifying pattern has been ,reccrw#iuzed. In other

words, considering aFe SipRRbEPESHPtdihg sYbdIE RATRE S alid S8 Y PEbHE e AR B K bair of states
and considering a 165 M6 lpeferdfice pattedt comprisingn1 28 isynsbos, itlis Sufficienidy ¢dertdfyt30 symbols
of the 128 symbols ofe d5ghiriice riiffyihg pageirsin drdatde, consicat yhat thegigentifyieig patierm has been

ident_ifieo!. In flyjs Cas?héh%%(}@_ﬁw%&W&%ﬂo%ﬁi%@@?%%’onsideﬁt?ﬁgr‘im t?h%nQH%%rtﬁWﬁ%p'e'
considering an alphabet com glglggesr}/mbcgshggg dvailltlj S ters of which are.%presented b fgg{ 20 states,
0

L2 1 .. g al
and considering a 167 i%rfle erence pali er compnsmg0 esy\r’%ro %, it 5 sufficient 10 ﬁé’n.l symbols

of the 64 symbols of SR RIEALHFINY PLrfden it Yitkerits conidderattat 1588t Y hattdthiha been
identified. In this casetahe probalsitits theesild isl Abouvl6eberence pattern comprising 128

symbols, it is sufficient to identify 30 symbols of the 128 symbols of

15 the identifying pattern in order to consider that the identifying pattern
has been identified. In this case, the probability threshold is about
24%.

According to another example, considering an alphabet
comprising symbols, the valid states of which are represented by four

20 states, and considering a 16 x 16 reference pattern comprising 64
symbols, it is sufficient to identify 10 symbols of the 64 symbols of
the identifying pattern in order to consider that the identifying pattern
has been identified. In this case, the probability threshold is about
16%.

25 Partial impairment of a number of symbols of an identifying
pattern may therefore be tolerated, thereby confirming the robustness
of the method of identifying the identifying pattern.

If the percentage of identified symbols is sufficient, the
identifying pattern contained in the image is then considered to

30 correspond to a representation of the reference pattern that was stored.
This probability threshold makes it possible to tolerate errors in
reading the representations contained in the image or errors in the
representation of the identifying pattern when marking an article with
the latter.



25Partial impairment of a number of symbols of an identifying pattern may therefore be tolerated, thereby
confirming the robustness of the method of identifying the identifying pattern. If the percentage of
identified symbols is sufficient, the identifying pattern contained in the image is then considered to 30
correspond to a representation of the reference pattern that was stored. This probability threshold makes
it possible to tolerate errors in reading the representations contained in the image or errors in the
representation of the identifying pattern when marking an article with the latter. 24 It will be noted
that, when marking the valid states of the reference pattern on the article, invalid states seem to appear

because of the alphabet use in,ywhigh the, RMbols campriss AgaSt are NYalidsiale- JhigHpakes it

even more difficut for an unathorized o user fo dgterming the vald sympols and congeduently this
makes the identifying pat]iern pl%ctlcalﬂy undetectable’ }3\ margin iR the heigar%vlse and widthwise shift

for each dot of each &yni6l id!RhaPsted ssghi dihiekertBrferembed sn SRR BEES o Eplstasthdefine the
representations of thensyhboisade. Nnbhimpadarkihre 11 ¢ detectior. NTif doklight positioawifferendes impair
the detection, since thecidentdyingRattein és vead Ry cHHRANNG Q08 RSN PiRiSYMpE Jelptive to
another position. I the case Jnwhjch the identifying patiern is considered not to have been
recognized, that is tolsay ﬁeﬁe%d%ntg%icat?on ccl)ndrljt?ons feLS def?ged above are not valid, it is signaled that

the article is not identified (sé& %?Hb"‘ér%%v}?ﬁl%ﬁ}”e‘Sf).ﬁ?%nwﬂflélbfﬁfﬁ?a?leﬂef_ﬁftfé‘I‘é bs99Emtified (see
the "yes" arrow in fig@es)s ebipkorinseisnateftaireghh tHenvdatifdiidepanesn mayhise dakencinto account,
for example in order tp stacen thedetanelfaciurep ek tir aitale of th ¢S iheo120darticle imadertain manner
(permitted washing temReraiire NEFORYMENJRH YRREN PRESAYEr &iEos impARCAIHing dp.anather
embodiment, the |derslynf{|§ngdpeattg(r:n may repre tenItl an |}e£ln Of}dI%I(t)eﬂ nglfg%magr?g aggig]gnldgptéﬁcatlon
method includes a step D4 in'whic {he VAISE othea_igﬁafiin drmation is & P
symbol relative to another position.
In the case in which the identifying pattern is considered not to
have been recognized, that is to say if the identification conditions
15 defined above are not valid, it is signaled that the article is not

2

identified (see the “no” arrow in figure 4). If on the contrary the
article is identified (see the “yes” arrow in figure 4), the information
contained in the identifying pattern may be taken into account, for
example in order to trace the manufacturer of the article or to use the

20 article in a certain manner (permitted washing temperature,
recommended vapor pressure, etc.).

According to another embodiment, the identifying pattern may
represent an item of digital information and the identification method
includes a step D4 in which the value of the digital information is

25 identified from the valid states of the symbols of the recognized
identifying pattern and from the code used when enciphering said
digital information.

The identification method may also include steps for correcting
conventional errors, so as to determine the expected valid states of the

30 symbols that have not been able to be identified during step D2 of
determining the states of the identified symbols.

Thus, using error corrections it is possible to consider that the
identified symbols correspond to those of the reference pattern

determined with greater reliability.



25 identified from the valid states of the symbols of the recognized identifying pattern and from the code
used when enciphering said digital information. The identification method may also include steps for
correcting conventional errors, so as to determine the expected valid states of the 30 symbols that have
not been able to be identified during step D2 of determinjgg the states of the identified symbols.

Thus, using error corrections it is possible to consider that the identified symbols correspond to those of
the reference pattern determined with greater reliability. 25 The invention also provides a system for
the two-dimensional representation of a reference pattern configured for implementing the method

described in figure 3. In one @Hébmgghﬁgg%%@{g@y% System EOMPSES fly 2leasi,yne memory

configured to store an all:%gabet such 1ias AT1 or AT2, com rising. severa Oslymbois means f%r eproducing a

reference pattern P1'6F SO s phabet, ahd rgy%?tees,renfzftflon neans coHﬁBu?ienoe N represent at

least one possible repredeitatiskdb el Pefétdite pattern produced PI. These representation means are
10 furthermore configured folrandensy bsdigmnémg, tcheachpsyranohobsaisyrefenencenpaitermn prtoduced, a

valid state from e}momgamed.iaéict@@{@s}onWQ syrehotand fes sgﬁrigg)mtgeprﬁﬁqntagiog$ of the rfaference
pattern P1 resulting fig tho%?é?}%ﬂ‘gnée'oe%{ﬂ%? %ﬁ‘}Wﬁgﬁﬁ‘sor{%Jh&%)i%t&%‘dgc%mﬂ%%?én rking
sentati there 0 |

means for marking 15 the repr ons 0 erence pattern P1 on a medium SUP. These marking

means are, for examB?é,t?ﬁ’RjeF or 185er Brintiig mEtis, BRBARhg ﬁ{‘éjan%ffﬂfgﬁdliﬁi%%om‘? {8&hniques

such as photogravuré OIntilis printig Qs e pRravin ke ah grak/ipgsaSihg e Pitiseg tettear of Brgraving

hollows on metal (forrelﬁamp&e ugingeacutbingitaeldr B@id)mmpe&piie@@mtr@swﬁa@awse& .

Furthermore,jfie magdng peans My Re flekesrarhy Hrning 'ﬂ%’, IEFRERPLRLIRG MFaRsrad printing
e

means (the marking mg[ethod then {ﬂvolvma dﬂlé etflan:?f% Halnsgaz{l%l(?%((i)b ag%, Ii;[ﬂl%g(%[?m/ means or

I__re erence %a ern pr %t?.s
xerography means. For example, the marking means are capable or marking the representations of the

25 reference pattern sing anSHR YRibie o tRE AEKER% Y8 O FRASISIRLAS I HE nakdl eyélerence

pattern P1 resulting from the assignment in a memory.
Furthermore, the system comprises marking means for marking
15 the representations of the reference pattern P1 on a medium SUP.
These marking means are, for example, inkjet or laser printing means,
engraving means, using the known techniques such as photogravure,
intaglio printing, laser engraving, engraving using a milling cutter or
engraving hollows on metal (for example using a cutting tool or acid)
20 depending on the surface used. Furthermore, the marking means may
be flexography printing means, screen printing means, pad printing
means (the marking method then involving ink transfer using a flexible
pad), lithography means or xerography means. For example, the
marking means are capable of marking the representations of the
25 reference pattern using an ink visible to the naked eye or invisible to
the naked eye.

These marking means may also be thermal printing means or
embossing means, which may be used, for example, on polymeric or
metallic surfaces.

30 Each marking technique is used according to the type of article
on which the identifying pattern or patterns are marked.

The invention also provides a system for the identification of

the identifying pattern obtained according to the two-dimensional



These marking means may also be thermal printing means or embossing means, which may be used, for
example, on polymeric or metallic surfaces. 30Each marking technique is used according to the type of
article on which the identifying pattern or patterns are marked. The invention also provides a system
for the identification of the identifying pattern obtained aggording to the two-dimensional 26
representation method described in figure 3, configured so as to implement the identification method
described in figure 4. In one embodiment, the identification system comprises a detector, for example
a digital camera, capable of detecting an area of 5 the article comprising representations of symbols. The

identification system al5p.COMPBISES aldBaRi onepehAry; fonfiguredsso asila Siokq an.alphaget and a
reference pattern defmeti on the asi| of said al(phabeh d(f:t(f:rmmgtégnmmggnsé fi)r determining the

. ement the 1dentification t esScrl ur ..
symbols having a valid 8tate among the symbolls of the deteéted' area an comparison means, for 10

comparing all of the symbols that Haverabeslithsttite Hifd thlsi dfiaAtjhent ifFtHe SRIRIES Bréa with the
defined reference patterecstorethinemendeya digFakthemore cthe bdbudtrlesscoftbeametiododf identifying

the identifyingspatternypay-hie1npsayed L) having sameiab lidesiticahtso I differeathientesasyations of
the reference pa“emsg%‘t&? Qﬂ'ﬁ'?o?& Vil 1% YBRECERIANC 10 %%ﬁ*i'%éﬂéﬁ'%“a% ?Ses“t@% Rgsition when

the detector is station e abovementioned means may be produced as software within a

. T
microprocessor andIS}%Wbeéi@Eﬂc%i’Eg.f‘?‘ﬁ’Pﬁg RILAER)iING BAREARHDS défied anails LAABS o be

determination means, for determining the symbols having a valid state
among the symbols of the detected area, and comparison means, for

10 comparing all of the symbols that have a valid state and their
arrangement in the detected area with the defined reference pattern
stored in memory.

Furthermore, the robustness of the method of identifying the
identifying pattern may be improved by having several (identical or

15 different) representations of the reference pattern on the article. Thus,
it is unnecessary to place the article in a precise position when the
detector is stationary.

The abovementioned means may be produced as software
within a microprocessor and/or by logic circuits.

20 The identifying pattern thus defined allows articles to be
identified robustly. Such an identifying pattern is also illegible to the
unauthorized user and does not change the nature of the article on
which it is inscribed. This identifying pattern also allows an article to
be identified reliably, for better traceability of the article. In a

25 commercial context in which many infringements exist, the proposed
identifying pattern allows information to be carried so as to combat

any fraudulent use of articles.



identified robustly. Such an identifying pattern is also illegible to the unauthorized user and does not
change the nature of the article on which it is inscribed. This identifying pattern also allows an article to be
identified reliably, for better traceability of the article. In a 25 commercial context in which many
infringements exist, the proposed identifying pattern alloys information to be carried so as to combat any
fraudulent use of articles. 27 CLAIMS 1. A two-dimensional identifying pattern, characterized in that
it comprises an arrangement of representations (El, E2) of symbols (A, B, C, D) belonging to an alphabet
(ATE AT2), each symbol of the 5 alphabet comprising at least three states, including at least two valid
states (Vil, Vi2) and at least one invalid state (lil, 1i2) lgq resentation of a symbol in said
arrangement corresponding to a valid state of said symbol. 102. The pattern as claimed in claim 1,
wherein each valid state comprises at least two elements having a first possible representation (El) and a
second possible representationXE)ctifferens fraval thécfitst yapr exeiteatioshas3: (Thig ghtterhas claimed in
claim 1 or 2, whereini eachhgisie: of ihe alphaleat Symbo|scpoasprisasd groBp, ofelementen{edlsG2), each

of said groups of elem@nﬁ@[ﬁﬁﬁ?ﬂ@gﬁgiﬁ@s{&w %'fdﬂ@@é_%g(%ﬁhzeAefﬁ?ﬂEQ@lYiE'Qn%‘@l Rassgikle
representation.from am n%atset of re resent?tlons gomprisin a.flrsit Begres?r]tatl n gVEI) arld 2 second
Jpg‘llﬁee ltﬁ Lt neliudl e%/s two” vall

mpr ng. a cas ree.states, 1 a .
20 representation (E? Fent HORY tHe Firat represen?atlon, and whereingeach symbpol comprises a first

valid state comprisingta'fitst ofblip (G%) of & Ietistl6Aet elRPseritrcitdseitétl détbrdlidto Bi&Hirst
representation (El) andpof stileast onefelemgntirebresenteld aceorging:to thersespmadiegresentation (E2),
and a second valid siatg £QmpsisiNgavb 3 s8eANd group (G2) of at least one element represented
according to the second representation (E2) and of at least one element represented according to the first

representatioy) (El). 4. The pattern as claimed in claim 3, wherein each of said
P ﬂ)( ) p%. The pattern as cla?med in ¢ a?m ?, wherein each valid state

comprises at least two elements having a first possible representation
(E1) and a second possible representation (E2) different from the first

representation.

15 3. The pattern as claimed in claim 1 or 2, wherein each state of
the alphabet symbols comprises a group of elements (G1, G2), each of
said groups of elements comprising at least two elements, each
element having one possible representation from among a set of
representations comprising a first representation (E1) and a second

20 representation (E2) different from the first representation, and wherein
each symbol comprises a first valid state comprising a first group (G1)
of at least one element represented according to the first
representation (E1) and of at least one element represented according
to the second representation (E2), and a second valid state comprising

25 a second group (G2) of at least one element represented according to
the second representation (E2) and of at least one element represented

according to the first representation (E1).

4. The pattern as claimed in claim 3, wherein each of said

30 groups (G1, G2) of elements comprises more than two elements and
wherein each symbol comprises a first valid state comprising a first

group (G1) formed of several elements represented according to the

first representation (E1) and of several elements represented according



30 groups (G1, G2) of elements comprises more than two elements and wherein each symbol comprises
a first valid state comprising a first group (G1) formed of several elements represented according to the
first representation (El) and of several elements represented according 28 to the second representation
(E2), and a second valid state comprising a second grouy, (G2) of several elements represented
according to the second representation (E2) and of several elements represented according to the first
representation (El). 5 5. The pattern as claimed in either of claims 3 and 4, wherein said groups (G1,
G2) of elements comprise the same number of elements represented according to one of the
representations (El). th .Jhecg%t&e{n as cla{'n}ed irzb%)e of 8I%irrs15 1 t9 %,a\{\{laesr&il?eaécl)en?srt.onne valid state

resentation . ec.o?
%%al Information. . pattern as

of at least one symbof)o Said patterr? I?epresents an item ot di )
claimed in claim 6, wheY&iRtAe2iaHd SEtes Yr 18LHE SYATI reprasat Hhactives) binkty¥slues of an

item of digital infformationnd re@.ecApnsaticle cObprisimgl atdbastvaepattirmestelaired sargné of claims 1

to 7. 20 9. The aticlel aszClaimed inseladpr & anmpsisingiseveral patterns that are all identical or all
different. 5 10. The article as claimed in claim 8, comprising several 25identical patterns and

several different patterns. 5. The pattern as claimed in either of claims 3 and 4, wherein

said groups (G1, G2) of elements comprise the same number of

elements represented according to one of the representations (E1).

10 6. The pattern as claimed in one of claims 1 to 5, wherein at
least one valid state of at least one symbol of said pattern represents

an item of digital information.

7. The pattern as claimed in claim 6, wherein the valid states of
15 each symbol represent respectively binary values of an item of digital

information.

8. An article comprising at least one pattern as claimed in one
of claims 1 to 7.
20
9. The article as claimed in claim 8, comprising several

patterns that are all identical or all different.

10. The article as claimed in claim 8, comprising several

25 identical patterns and several different patterns.

11. The article as claimed in one of claims 8 to 10, which is

chosen from a can, a foil, a cartridge, a capsule containing a
comestible substance, a bottle stopper, a banknote, a passport, a

30 security document, a label, a card, a voucher, a pharmaceutical pill, a

watch, a package, a semiconductor or a computer peripheral.



11. The article as claimed in one of claims 8 to 10, which is chosen from a can, a foil, a cartridge, a
capsule containing a comestible substance, a bottle stopper, a banknote, a passport, a 30security
document, a label, a card, a voucher, a pharmaceutical pill, a watch, a package, a semiconductor or a

computer peripheral. 29 12. A method for the markigg of an article with an identifying pattern that
may contain an item of information relating to the article and/or its use, characterized in that it comprises
the following steps: an alphabet (AT1, AT2) consisting of several symbols is 5defined; for each

symbol, at least two valid states and at least one invalid state are defined; a reference pattern (P1, P2)

comprising a set of symbols of the afo tioned alphabet is generated (Si); 10- at least one
representation (P1', P2") of sg%d éf&%ﬁ%@?%ﬁeg%is g%nﬁler}gtg% %§2ka%§§3§7 I%I}n%naléﬁg?:ﬁt?g{llglid state to
each symbol of the réfEHERRE PRtBYRY &4 & ARG PeBrodiRIRSHIa rEbtELEnt &b GtiHe! Feference
pattern is applied (S3)ud/ the tartiske. dibiracterized in that it comprises the following steps:

-an alphabet (ATI, AT2) consisting of several symbols is
5 defined;
-for each symbol, at least two valid states and at least one
invalid state are defined;
-a reference pattern (P1, P2) comprising a set of symbols of
the aforementioned alphabet is generated (S1);

10 - at least one representation (P1°, P2’) of said reference pattern
is generated (S2) by assigning a specific valid state to each symbol of
the reference pattern; and

-a marking reproducing said representation of the reference
pattern is applied (S3) to the article.

15

13. The method as claimed in claim 12, wherein each symbol is
represented by at least two elements having a first possible

representation (E1) and a second possible representation (E2).

20 14. The method as claimed in either of claims 12 and 13,
wherein each valid state comprises a group of at least one element
represented according to the first representation and of at least one
element represented according to the second representation, each valid
state of one symbol being different from a valid state of another

25 symbol.

15. The method as claimed in claim 14, wherein each invalid
state of a symbol is different from the valid states of any one of the
symbols.

30

16. The method as claimed in one of claims 12 to 15, wherein

the valid states of all the symbols are represented by a group of

elements comprising the same number of elements.



13. The method as claimed in claim 12, wherein each symbol is represented by at least two elements
having a first possible representation (El) and a second possible representation (E2). 2014. The method
as claimed in either of claims 12 and 13, wherein each valid state comprises a group of at least one
element represented according to the first representation and of at least one element represented
according to the second representation, each valid state of one symbol being different from a valid state
of another 25symbol. 15. The method as claimed in claim 14, wherein each invalid state of a symbol
is different from the valid states of any one of the symbols. 30 16. The method as claimed in one of

claims 12 to 15, wherein the yalid, states of all the symbaols are represented roup of elements
i ! 17’3‘.% SR 5? Y TRBE A, %ﬁ (RXF?%. Feprents
comprising the same number of e ements. 30 17 ?&ltrhét act)ﬁ)?orot éulldéntl ica |bnr1gp %tnﬁanentlfylng

u
. s . 0o
pattern applied on arfBRIETE £HH HoLEIBR! SHtEimAY 2 et B it ARoH S8 ath §tP e &itikle and/or its
use, characterized inrtHatiit gdmphises tivdefaliolding steps: Shandptagecof &n dratal bftheranticke, on which
at least part of a repregsentationi o allgast one stored reference pattern appears, is captured (D1), said

pattern comprising an arrangefpent i Seyea! sunkalselonaing vwavwiared alphakes, fagh gymbol

comprising at least two valid sttates angd at I%gsttone inva%lid state ‘iand each 1t(greﬁ)resentation.of a symbol
in said arrangement EORFESHBHLL §)t8 B YAl 4thte 8F sAIG ' SYmboI Bt the BHBIretPRGAGE id’stored:;

captured (D1), said pattern comprising an arrangement of several
symbols belonging to a stored alphabet, each symbol comprising at
least two valid states and at least one invalid state and each

10 representation of a symbol in said arrangement corresponding to a
valid state of said symbol, and the captured image is stored;

- the symbols of the stored symbol alphabet are identified (D2)
by comparing the captured image with the arrangement of
representations of symbols of the stored reference pattern;

15 - the number of identified symbols, represented in a valid state
and arranged according to the arrangement of said stored reference
pattern, is calculated (D3);

- the result of the calculation is compared with a probability
threshold; and

20 - an identification signal is transmitted if the result reaches
said threshold.

18. The identification method as claimed in claim 17, wherein

a first symbol in a first position of the arrangement of the stored

25 reference pattern is defined; a representation of at least one valid state
of said first symbol is sought in the captured image; if this
representation is found, it is considered that the selected symbol is
identified; another symbol in another position of the arrangement of

the stored reference pattern is then defined; and the previous searching

30 step is repeated for this other symbol in this other position, and so on
until all the symbols of the stored reference pattern have been

identified or not.



the symbols of the stored symbol alphabet are identified (D2) by comparing the captured image with the
arrangement of representations of symbols of the stored reference pattern; 15- the number of identified
symbols, represented in a valid state and arranged according to the arrangement of said stored reference
pattern, is calculated (D3); the result of the calculation is compared with a probability threshold; and 20-
an identification signal is transmitted if the result reaches said threshold. 18. The identification
method as claimed in claim 17, wherein a first symbol in a first position of the arrangement of the stored
25 reference pattern is defined; a representation of at least one valid state of said first symbol is sought in
the captured ima_lge; if this repggs?ggatli Qnits1 tfloc%rt]fldnit }131 & n‘?jidaesregll tri]%t t(pe; nse(!%:}%d fé/m\pv%li!%ide_ntified;
another symbol in another position of the arrangement o the store& re?erence.%itt.ern is then defined; and

the previous searching°3u'step K FBfUattif BRthi8 Hitet rhBEFiIA tHS dthizp3ditBh ZRE & on until all
the symbols of the storptesefeicahde paittéashavecheeh ddentifiedfottnbtasdlone sy@bPheofdéntification
method as claimed inddaiT s whicteincludes R step pifi deciphattng at deastone: iterprofi digital
information regreseniad by, afileast,ane valifh state, of & Jerstene symip! pf.the jdentifvingpagtern, which
comgrllses |dent|fy|ngs§?n|g(|)t1§m of digital 5information from at least one valid state of at least one identified
symbol.



