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Description

[0001] The invention relates to a security document
provided with a watermark, a sheet of printing paper for
such a security document, a method for processing
and/or detecting the watermark in such a security docu-
ment and software for carrying out said method.

[0002] Many security characteristics are provided on
security documents, particularly banknotes. The various
security characteristics serve various secutity purposes.
There are for instance security characteristics on the ba-
sis of which the public can easily verify whether for in-
stance a banknote is authentic. An example of such a
security characteristic is among other things the well-
known watermark, such as for instance described in EP-
A-1.273.461 of the applicant or present on the 50 euro
banknote circulated on 1. January 2002, the security
thread and the holograms and foil parts that are disposed
on the banknotes.

[0003] Inaddition security characteristics are disposed
on quite some security documents, which characteristics
can only be made visible using particular aids, for in-
stance at a bank. Furthermore there are security char-
acteristics that can for instance only be perceived by a
central bank, and there are particular security character-
istics relating to criminal investigation matters that can
only be perceived with highly particular means. criminal
investigation matters that can only be perceived with
highly particular means.

[0004] However, there is a need for new and additional
security characteristics.

[0005] In addition there is a problem with for instance
banknotes, namely that strips are cut out of banknotes
and a new banknote is compiled using said strips. It is
an object of the invention to offer a new, additional se-
curity characteristic.

[0006] It is a further object of the invention to offer a
solution for among others the said attempts at fraud.
[0007] The invention regards a security document pro-
vided with a watermark, wherein the watermark extends
over the full security document and shows a continuous
brightness variation over the full security document that
is visually not or hardly visible under visible light, and/or
using infrared radiation and/or ultraviolet radiation.
[0008] As the watermark extends over almost the full
security document, a correct choice of the brightness and
the variation thereof, enables the creation of a security
characteristic that visually cannot or hardly be seen.
[0009] Inaddition the specific watermark, as it extends
over almost the full security document, offers the possi-
bility of offering a security characteristic which enables
to easily perceive first of all whether an attempt at fraud
has been made, and in particular whether an attempt at
fraud has been made wherein the carrier of the security
document, A watermark is a change of mass provided in
a carrier, usually paper. By holding the carrier "against
the light", that means in front of a source of (artificial or
day)light, a generally known watermark is visible. In ad-
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dition the known watermark usually is also visible under
infrared radiation. The watermark according to the inven-
tion however, has such a brightness variation that it will
not be visible in the usual manner without using aids.
Moreover, also in order to render it virtually invisible, it
extends over almost the full banknote.

[0010] Preferably the brightness variation of the wa-
termark according to the invention as regards translu-
cency (transmission) is hardly visible to the human eye
at visible light. The watermark on the other hand can
indeed be made discernible at light visible to the human
eye by using aids, such as by means of equipment such
as image recorders such as digital (line scan) cameras.
It can also be opted for that a watermark, whether or not
as regards translucency, can be discerned by means of
equipment using infrared radiation (IR) or ultraviolet ra-
diation (UV). The watermark can be made such that it
can be made visible by means of aids under either visible
light, or under IR radiation, or under UV radiation or pos-
sibly under a combination thereof. In case of visible light
perception will usually take place in translucency (trans-
mission), when using IR or UV perception can optionally
take place under striking light. In the directly recorded
image the brightness variation is not or hardly visible. By
increasing the contrast by means of aids or image
processing, the brightness variation can indeed be made
visible.

[0011] According to the invention the watermark ex-
tends overalmost the full security document. In such cas-
es this means that the watermark extends over the full
width and the full length. As will also become clear from
the figures, the brightness may vary over the length only,
the width only, or a combination of both.

[0012] The watermark according to the invention can
also be combined with the already known visible water-
mark, such as a portrait watermark that is for instance
used in banknotes.

[0013] Inan embodiment of the security document ac-
cording to the invention the brightness of the watermark
varies petiodically or aperiodically undulatory. As re-
gards production technology such a variation is easy to
realise. In addition such a variation can rather easily be
made such that visually the watermark cannot or hardly
be seen.

[0014] Inanotherorfurtherembodimentthe brightness
of the watermark varies continuously along the longitu-
dinal axis of the security document, the latitudinal axis of
the security document, one or more diagonals of the se-
curity document, from a point on the security document
either circular or not, or a combination thereof. Each one
of these options offers its own additional options. Espe-
cially brightness variations varying along both axes, and
particularly differently along both axes, offer additional
options, as will become clear further below in this de-
scription.

[0015] Inafurtheroradditional embodimentthe bright-
ness of the watermark varies undulatory along a line in
the plane of the security document, which line may or
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may not be imaginary.

[0016] In afurther or additional embodiment the secu-
rity document is further provided with a group indication
for distinguishing groups of security documents. Such a
group indication may for instance be a denomination
code (for instance 50) and/or a model code (for instance
Euro series 2) and/or a code regarding the manufacturer
of the paper and/or another code.

[0017] Inyetanother or further embodiment the secu-
rity documentis further provided with a location indication
which is unique for each specimen or a specimen of the
security document within a sheet of printing paper (for
instance the position of a banknote in a sheet of printing
paper). According to an embodiment thereof, the bright-
ness vatiation of the watermark along a line in the plane
of the security document, which line may or may not be
imaginary, depends on the group indication or at least
on a part or subset of the specimen indication. In an em-
bodiment a brightness variation characteristic is selected
from the group of the first derivative of the brightness
variation, the second derivative of the brightness varia-
tion and a combination of the first and second derivative
depending on the group indication or at least a part or
subset of the specimen indication.

[0018] Inafurther oranother embodiment the security
document has been obtained from a sheet of printing
paper with a plurality of security documents, wherein the
original position of the security document on the sheet
of printing paper can be deduced from the brightness
variation of the security document.

[0019] Inafurther oranother embodiment the security
document has been obtained from a sheet of printing
paper having columns and rows of similar security doc-
uments, wherein the brightness variation of each security
document has a predetermined relation with the column
and/or row of the security document on the sheet of print-
ing paper so that the row and/or column from which the
security document originates can be deduced.

[0020] In a further or alternative embodiment the se-
curity document according to the invention is further pro-
vided with an indication that may or may not be visible.
Said indication, for instance disposed by means of print-
ing, security foil, or another characteristic, may have a
relation with one of the above-mentioned characteristics
of the watermark according to the invention, for instance
amathematic or other logic relation. For instance a value
indication on the security document may have been dis-
posed on the security document by means of printing, or
the security document may have been provided with a
further, visually visible watermark in which an image or
another value has been disposed. The value or other
property of said image or said characteristic can be re-
lated to characteristics of the watermark according to the
invention that cannot or hardly be seen visually. For in-
stance, in case of a banknote, the banknote may be pro-
vided with a value indication, such as 10.- Euro, 20.- Euro
and 50.- Euro, and a characteristic of the watermark ac-
cording to the invention can be related thereto. For in-
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stance the value of the first or second derivative may
depend on the value indication of a banknote.

[0021] In an embodiment the security document is a
banknote.

[0022] The invention further relates to a method for
processing a watermark in a security document as de-
scribed above, for verification or determination of authen-
ticity, wherein aimage recording ofthe security document
is made and stored in a first memory, a brightness vari-
ation is determined along a predefined line in the plane
of the security document, and at least one parameter is
determined from the brightness variation. By means of a
measurement parameters can be determined that visu-
ally cannot be determined at all, such as for instance the
first and second derivative of the brightness variation
along a line.

[0023] In an embodiment of said method the image
recording is normalised with respect to a reference image
for determining the brightness variation.

[0024] In an embodiment thereof use is made of a so-
called 'vision system’ , camera system or the like.
[0025] The invention furthermore regards computer
software for, once implemented on a computer, carrying
out the method steps of the method as described above.
[0026] The invention further regards a sheet of printing
paper on which several security documents according to
the above description can be printed in rows and col-
umns, comprising a watermark over the entire sheet of
printing paper having an continuously varying brightness
variation which visually is not or hardly visible under vis-
ible light and/or using infrared radiation, and/or using ul-
traviolet radiation and which along a line, that may or may
not be imaginary, selected from the group consisting of
the length, the width and the diagonals of the sheet of
printing paper varies almost undulatory, wherein a posi-
tion or positions of minimum and/or maximum values of
the brightness of the watermark along the line are situ-
ated at a different location per security document.
[0027] Thisresultsin ayetmore refined security. More-
overthe brightness variation, or a parameter thereof, can
be coupled to other characteristics of the security docu-
ment, such as for instance a group indication or group
code (denomination, model, manufacturer). A place/lo-
cation indication can also be given (column and/or row
on the sheet of printing paper). In case of a banknote for
instance a denomination indication or serial number. The
brightness variation may be periodical or aperiodical.
[0028] Preferably the brightness variation as regards
translucency is not or hardly visible to the human eye.
[0029] Inanembodiment of the sheet of printing paper
the brightness variation is periodically undulatory. Pref-
erably a continuous function, more preferably a function
that can be differentiated twice at least. In a further em-
bodiment the brightness variation is sinusoidal.

[0030] The invention will be further elucidated on the
basis of an exemplary embodiment of a security docu-
ment and a sheet of printing paper according to the in-
vention, in which:



5 EP 1 555 139 B1 6

Figure 1A shows a security document with a bright-
ness varying along the longitudinal line;

Figure1B shows a security document with a water-
mark having a brightness varying along the width;

Figure 1C shows a security document wherein a
brightness of the watermark varies along a diagonal;

Figure 2A shows a brightness variation of a water-
mark along a line L that varies almost sinusoidal with
one maximum value almost in the centre of the se-
curity document;

Figure 2B shows a brightness variation that is almost
sinusoidal and has several maximum and minimum
values along the line that may or may not be imagi-

nary;

Figure 2C shows a watermark having a non-period-
ically varying brightness;

Figure 3A shows a watermark having a brightness
variation that is non-periodical along the longitudinal
axis;

Figure 3B shows a watermark having a brightness
variation along the short side of the security docu-
ment, as a result of which a non-sinusoidal arises
along the long side;

Figure 4 shows various deducible characteristics of
the brightness variation of the watermark;

Figure 5 showsthe effect of compiling a security doc-
ument from two original security documents in the
wrong way;

Figure 6 shows a sheet of printing paper provided
with several security documents;

Figure 7A shows a sheet of printing paper provided
with an alternative brightness variation;

Figure 7B shows the brightness variation of the wa-
termark of adjacently positioned security documents
in one sheet of printing paper;

Figure 8A shows a document along the short axis,
which document is compiled from strips cut out of
security documents;

Figure 8B shows a secutity document compiled from
strips of authentic security document and a strip of
counterfeit security document.

[0031] Figure 1A shows a security document 1 provid-
ed with a watermark extending over the full security doc-
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ument 1. In this case it regards a translucency showing
the brightness variation. If so desired a print can be dis-
posed on the security document. The brightness of the
watermark here varies almost sinusoidal along line L, the
longitudinal axis of the security document. The water-
mark has a first minimum brightness 2, a maximum
brightness 3 and a second minimum brightness 2’.
[0032] Figure 1B again shows a security document 1,
this time having a watermark again extending over the
full security document, wherein this time the brightness
varies almost sinusoidal along the imaginary line L over
the width of the security document again having a max-
imum brightness 3 and minimum brightnesses 2 and 2'.
In actual practice the brightness differences between the
maximum and minimum values and the variation of the
brightness between the maximum and minimum values
will be such that visually it is not or hardly visible.
[0033] Figure 1C shows an embodiment of the security
document 1 provided with a watermark extending over
almost the full security document, wherein the brightness
along the diagonal L varies almost sinusoidal. The diag-
onal can both be selected from top left to bottom right
and from top right to bottom left.

[0034] Figure2A showsacurve ofthe brightnessalong
the imaginary line L indicated in the figures which line
varies almost sinusoidal. The wavelength of said sinusoid
almost corresponds with the length of the security doc-
ument.

[0035] Figure 2B shows an alternative embodiment
wherein the brightness variation shows several maxi-
mum values (3, 3’) and minimum values (2, 2’, 2"). In this
case it has to be observed each time that the minimum
and maximum brightnesses and the variation between
them are such that visually they are not or hardly percep-
tible.

[0036] Figure 2C shows a curve of the brightness of
the watermark along a line L that may or may not be
imaginary, wherein the brightness variation is not a sinu-
soid. The brightness variation again has several maxi-
mum values 3, 3’and several minimum values 2, 2’, 2".
[0037] Figure 3A shows another alternative embodi-
ment of the watermark, wherein the brightness along the
imaginary line L does not vary periodically this time.
[0038] Figure 3B shows another alternative for the
brightness variation along imaginary line L, wherein the
variation is not sinusoid (banknote for instance has been
turned a quarter turn).

[0039] Figure 4 shows various characteristics that can
be used for identifying the brightness variation of the wa-
termark according to the invention. For instance the first
derivative 13, and as the occasion arises the second de-
rivative 12 may be used as shades of the brightness var-
iation. The positions and values of the first and second
derivative may among other things be used to verify the
authenticity of the security document.

[0040] Figure 5 shows what happens in case of fraud
wherein two parts of security documents that originally
were not part of the same document are joined. In this
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case the derivative of the brightness variation will show
a step. A machine and maybe even the naked eye, de-
pending on the minimum and maximum brightnesses of
the watermark, will be able to perceive this.

[0041] Figure 6 shows an application of the watermark
and security document according to the invention on a
larger scale, wherein a sheet of printing paper 7 is shown
provided with security documents 1 in rows 9 and col-
umns 8. The watermark is disposed over almostthe entire
sheet of printing paper. Moreover the watermark is peri-
odical, having a period that almost corresponds with the
width of a security document.

[0042] Figure 7A shows a security document provided
with a watermark over almost the full surface of the sheet
of printing paper. The watermark here has a period that
does not correspond with the width of a security docu-
ment, particularly a period selected such that the water-
mark on each security document has a maximum and a
minimum value situated at another position. As a result
by detection of the watermark and identification of the
minimum and maximum values of brightness, it can be
deduced from what position of the sheet of printing paper
a security document originates.

[0043] Figure 7B shows a cross-section of various wa-
termarks originating from one sheet of printing paper,
wherein it is clearly shown that the derivative varies con-
tinuously from the one banknote to the other banknote.
[0044] Figure 8A and 8B show an occurring fraud with
for instance banknotes. In this way of committing fraud,
the strips are cut from banknotes, each time a slightly
bigger strip of a next banknote, wherein the strips are
compiled into a new banknote.

[0045] In figure 8A a strip of an authentic banknote is
used. ltcan be seen that by cutting a strip from an existing
banknote that has also been provided with a watermark,
wherein the watermarks over various banknotes vary dif-
ferently each time, the brightness of the watermark no
longer varies continuously. In another attempt at fraud,
based on the same method, instead of a strip of an au-
thentic banknote a strip of a counterfeit banknote is in-
serted. Said strip is indicated with 18. In this case it can
very clearly be seen that the brightness varies discontin-
uously as the strip 18 is not provided with a watermark
at all.

Claims

1. Security document (1) provided with a watermark,
characterised in that the watermark extends over
the full security document (1) and shows a continu-
ous brightness variation over the full security docu-
ment (1) that is visually not or hardly visible under
visible light, and/or using infrared radiation and/or
ultraviolet radiation.

2. Security document according to claim 1, wherein the
brightness of the watermark as regards translucency
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10.

varies periodically or aperiodically undulatory.

Security document accordingto claim 1 or 2, wherein
the brightness of the watermark varies continuously
along the longitudinal axis of the security document,
the latitudinal axis of the security document, one or
more diagonals of the security document, from a
point on the security document either circular or not,
or a combination thereof.

Security document according to claim 1, 2 or 3,
wherein the brightness of the watermark varies un-
dulatory along a line () in the plane of the security
document, which line may or may not be imaginary.

Security document according to any one of the pre-
ceding claims, further provided with a group indica-
tion for distinguishing groups of security documents.

Security document according to any one of the pre-
ceding claims, further provided with a specimen in-
dication which is unique for each specimen of the
security document or a specimen or location of the
security document within a sheet of printing paper

(7).

Security document according to claim 5, wherein the
brightness variation of the watermark as regards
translucency along a line (1) in the plane of the se-
curity document, which line may or may not be im-
aginary, depends on the group indication or at least
on a part or subset of the specimen indication.

Security document according to claim 7, wherein the
brightness variation characteristic selected from the
group of the first derivative of the brightness varia-
tion, the second derivative of the brightness variation
and a combination of the first and second derivative,
depends on the group indication or at least on a part
or subset of the specimen indication.

Security document according to any one of the pre-
ceding claims, wherein the security document has
been obtained from a sheet of printing paper (7) with
aplurality of security documents, whereinthe original
position of the security document on the sheet of
printing paper (7) can be deduced from the bright-
ness variation of the watermark of the security doc-
ument.

Security document according to one or more of the
preceding claims, wherein the security document
has been obtained from a sheet of printing paper
having columns (8) and rows (9) of similar security
documents, wherein the brightness variation of each
security document has a predetermined relation with
the column (8) and/or row (9) of the security docu-
ment on the sheet of printing paper (7) so that the
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row and/or column from which the security document
originates can be deduced.

Security document according to any one of the pre-
ceding claims, wherein the security document is a
banknote.

Security document according to any one of the pre-
ceding claims, wherein the brightness variation as
regards translucency or in case of transmission of
visible light is not or hardly perceptible to the human
eye.

Method for processing and/or detecting a watermark
in a security document (1) according to any one of
the preceding claims for verification or determination
of authenticity, wherein a image recording of the se-
curity document (1) is made and stored in a first
memory, a brightness variation is determined along
a predefined (l) line in the plane of the security doc-
ument (1), and at least one parameter is determined
from the brightness variation.

Method according to claim 13, wherein the image
recording is normalised with respect to a reference
image for determining the brightness variation.

Computer software for, once implemented on a com-
puter, carrying out the steps of the method according
to claims 13 or 14.

Sheet of printing paper (7) on which several security
documents (1) accordingto any one ofthe preceding
claims can be printed in rows (9) and columns (8),
comprising a watermark over the entire sheet of
printing paper (7) and an continuously varying bright-
ness variation which visually is not or hardly visible
under visible light and/or using infrared radiation,
and/or using ultraviolet radiation and which along a
line (1), that may or may not be imaginary, selected
from the group consisting of the length, the width and
the diagonals of the sheet of printing paper varies
almost undulatory, wherein a position or positions of
minimum (2, 2’) and/or maximum values (3) of the
brightness of the watermark along the line (I) are
situated at a different location per secutity document

(1)

Sheet of printing paper according to claim 16, where-
in the brightness variation is periodically undulatory.

Sheet of printing paper according to claim 17, where-
in the brightness variation is sinusoidal.

Sheet of printing paper according to claims 16, 17
or 18, wherein the brightness variation as regards
translucency is not or hardly visible tothe human eye.
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Patentanspriiche

1.

Sicherheitsdokument (1) mit einem Wasserzeichen
versehen, dadurch gekennzeichnet, daB das
Wasserzeichen sich Uber das ganze Sicherheitsdo-
kument (1) erstreckt und unter wahrnehmbarem
Licht, und/oder mit Hilfe von Infrarotstrahlung und/
oder mit Ultraviolettstrahlung einen kontinuierlichen
und visuell nicht oder kaum wahrnehmbaren Hellig-
keitsverlauf Uber das ganze Sicherheitsdokument
(1) zeigt.

Sicherheitsdokument nach Anspruch 1, wobei die
Helligkeit des Wasserzeichens was die Lichtdurch-
lassigkeit betrifft, periodisch oder aperiodisch wel-
lenférmig variiert.

Sicherheitsdokument nach Anspruch 1 oder 2, wo-
bei die Helligkeit des Wasserzeichens entlang der
Langsachse des Sicherheitsdokuments, der Brei-
tenachse des Sicherheitsdokuments, einer oder
mehrerer Diagonalen des Sicherheitsdokuments,
aus einem Punkt auf dem Sicherheitsdokument ent-
weder kreisférmig oder nicht, oder eine Kombination
davon, kontinuierlich variiert.

Sicherheitsdokument nach Anspruch 1,2 oder 3, wo-
bei die Helligkeit des Wasserzeichens entlang einer
Linie (I)in der Flache des Sicherheitsdokuments wel-
lenférmig variiert, wobei die Linie entwederimaginar
sein kann oder nicht.

Sicherheitsdokument nach einem der vorhergehen-
den Anspriiche, weiter mit einer Gruppenandeutung
fur das Unterscheiden von Gruppen Sicherheitsdo-
kumente versehen.

Sicherheitsdokument nach einem der vorhergehen-
den Anspriiche, weiter mit einer Exemplarandeu-
tung versehen, die flir jedes Exemplar des Sicher-
heitsdokuments oder ein Exemplar oder eine Posi-
tion des Sicherheitsdokuments innerhalb eines
Druckblatts (7) einzigartig ist.

Sicherheitsdokument nach Anspruch 5, wobei der
Helligkeitsverlauf des Wasserzeichens was die
Lichtdurchlassigkeit betrifft entlang einer Linie (1) in
der Flache des Sicherheitsdokuments von der Grup-
penandeutung oder von zumindest einem Teil oder
einer Teilsammlung der Exemplarandeutung abhéan-
ging ist, wobei die Linie entwederimaginarsein kann
oder nicht.

Sicherheitsdokument nach Anspruch 7, wobei das
Helligkeitsverlaufkennzeichen ausgewéhlt aus der
Gruppe von der ersten Ableitung des Helligkeitsver-
laufs, die zweite Ableitung des Helligkeitsverlaufs
und eine Kombination der ersten und zweiten Ablei-
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tung, von der Gruppenandeutung oder zumindest ei-
nem Teil oder einer Teilsammlung der Exemplaran-
deutung abhéngig ist.

Sicherheitsdokument nach einem der vorhergehen-
den Anspriiche, wobei das Sicherheitsdokument
aus einem Druckblatt (7) mit mehreren Sicherheits-
dokumenten erhalten ist, wobei aus dem Helligkeits-
verlauf des Wasserzeichens des Sicherheitsdoku-
ments, die urspriingliche Position des Sicherheits-
dokuments auf dem Druckblatt (7) abzuleiten ist.

Sicherheitsdokument nach einem oder mehreren
der vorhergehenden Anspriiche, wobei das Sicher-
heitsdokument aus einem Druckblatt mit Spalten (8)
und Reihen (9) von &hnlichen Sicherheitsdokumen-
ten erhalten ist, wobei der Helligkeitsverlauf von je-
dem Sicherheitsdokument einen vorabbestimmten
Zusammenhang mit der Spalte (8) und/oder Reihe
(9) des Sicherheitsdokuments auf dem Druckblatt
(7) hat, so daf die Reihe und/oder Spalte wovon das
Sicherheitsdokument stammt, abgeleitet werden
kann.

Sicherheitsdokument nach einem der vorhergehen-
den Ansprliche, wobei das Sicherheitsdokument ei-
ne Banknote ist.

Sicherheitsdokument nach einem der vorhergehen-
den Anspriiche, wobei der Helligkeitsverlauf was die
Lichtdurchlassigkeit betrifft oder bei Transmission
von wahrnehmbarem Licht fiir das menschliche Au-
ge nicht oder kaum wahrnehmbar ist.

Verfahren zum Verarbeiten und/oder Detektieren ei-
nes Wasserzeichens in einem Sicherheitsdokument
(1) nach einem der vorhergehenden Anspriiche fiir
Nachpriifung oder Echtheitsprifung, wobei eine
Bildaufnahme des Sicherheitsdokuments (1) ge-
macht wird und in einem ersten Speicher gespei-
chert wird, ein Helligkeitsverlauf entlang einer zuvor
definierten (1) Linie in der Fl&che des Sicherheitsdo-
kuments (1) bestimmt wird, und aus dem Helligkeits-
verlauf zumindest ein Parameter bestimmt wird.

Verfahren nach Anspruch 13, wobei die Bildaufnah-
me beziglich eines Referenzbilds fiir Bestimmung
des Helligkeitsverlaufs normalisiert wird.

Computersoftware fir das, wenn auf einem Compu-
ter implementiert, Ausflihren der Verfahrenschritte
nach Anspriichen 13 oder 14.

Druckblatt (7) worauf mehrere Sicherheitsdokumen-
te (1) nach einem der vorhergehenden Anspriiche
in Reihen (9) und Spalten (8) gedruckt werden kén-
nen, umfassend ein Wasserzeichen Uber das ganze
Druckblatt (7) und einem unter wahrnehmbarem
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Licht, und/oder mit Hilfe von Infrarotstrahlung und/
oder mit Ultraviolettstrahlung kontinuierlich variie-
renden Helligkeitsverlauf, der visuell nicht oder
kaum wahrnehmbar ist und der entlang einer Linie
(), die entweder imaginar sein kann oder nicht, aus
derGruppe bestehend aus derLange, der Breite und
den Diagonalen des Druckblatts ausgewéahlt, nahe-
zuwellenférmig variiert, wobei eine Position oder Po-
sitionen von Mindestwerten (2,2) und/oder Maximal-
werten (3) der Helligkeit des Wasserzeichens ent-
lang der Linie (I) pro Sicherheitsdokument (1) an ei-
ner anderen Position gelegen sind.

Druckblatt nach Anspruch 16, wobei der Helligkeits-
verlauf periodisch wellenférmig ist.

Druckblatt nach Anspruch 17, wobei der Helligkeits-
verlauf nahezu sinusférmig ist.

Druckblatt nach Anspriichen 16, 17 oder 18, wobei
der Helligkeitsverlauf was die Lichtdurchlassigkeit
betrifft flir das menschliche Auge kaum oder nicht
wahrnehmbar ist.

Revendications

Document de sécurité (1) avecfiligrane, caractérisé
en ce que lefiligrane s’étend au-dessus de la totalité
du document de sécurité (1) et présente une varia-
tion de brillance continue sur la totalité du document
de sécurité (1) qui est invisible ou peu visible sous
de la lumiére visible, et/ou en utilisant un rayonne-
ment infrarouge et/ou un rayonnement ultraviolet.

Document de sécurité selon la revendication 1, dans
lequel la brillance du filigrane, en ce qui concerne la
translucidité, varie d’'une maniére ondulatoire pério-
dique ou apériodique.

Document de sécurité selon la revendication 1 ou 2,
dans lequel la brillance du filigrane varie en continu
lelong de I'axe longitudinal du document de sécurité,
de I'axe latitudinal du document de sécurité, d’'une
ou plusieurs diagonales du document de sécurité, a
partir d’un point du document de sécurité circulaire
ou non, ou une combinaison de ces éléments.

Document de sécurité selon la revendication 1, 2 ou
3, dans lequel la brillance du filigrane varie de ma-
niére ondulatoire le long d’une ligne (1) dans le plan
du document de sécurité, cette ligne pouvant ou non
étre imaginaire.

Document de sécurité selon 'une quelconque des
revendications précédentes, doté en outre d’une in-
dication de groupe permettant de distinguer des
groupes de documents de sécurité.
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Document de sécurité selon I'une quelconque des
revendications précédentes, doté en outre d’une in-
dication de spécimen qui est unique a chaque spé-
cimen du document de sécurité ou un spécimen ou
emplacement du document de sécurité sur une
feuille de papier d’impression (7).

Document de sécurité selon la revendication 5, dans
lequel la variation de brillance du filigrane en ce qui
concerne la translucidité le long d’une ligne (1) dans
le plan du document de sécurité, ladite ligne pouvant
étre ou non imaginaire, dépend de l'indication de
groupe ou au moins d’une partie ou d’un sous-en-
semble de l'indication de spécimen.

Document de sécurité selon la revendication 7, dans
lequel la caractéristique de variation de brillance
choisie dans le groupe composé de la premiere dé-
rivée de la variation de brillance, de la deuxiéme dé-
rivée de la variation de brillance et d’'une combinai-
son des premiére et deuxiéme dérivées, dépend de
I'indication de groupe ou au moins d’une partie ou
d’un sous-ensemble de l'indication de spécimen.

Document de sécurité selon I'une quelconque des
revendications précédentes, dans lequel le docu-
ment de sécurité a été obtenu a partir d’'une feuille
de papier d’impression (7) ayant une pluralité de do-
cuments de sécurité, danslequella position originale
du document de sécurité sur la feuille de papier d’'im-
pression (7) peut étre déduite & partir de la variation
de brillance du filigrane du document de sécurité.

Document de sécurité selon une ou plusieurs des
revendications précédentes, dans lequel le docu-
ment de sécurité a été obtenu a partir d’'une feuille
de papier d'impression dotée de colonnes (8) et de
lignes (9) de documents de sécurité similaires, dans
lequel la variation de brillance de chaque document
de sécurité a un rapport prédéterminé avec la colon-
ne (8) et/ou la ligne (9) du document de sécurité sur
la feuille de papier d'impression (7) de telle sorte que
la ligne et/ou la colonne dont provient le document
de sécurité peut étre déduite.

Document de sécurité selon I'une quelconque des
revendications précédentes, dans lequel le docu-
ment de sécurité est un billet de banque.

Document de sécurité selon I'une quelconque des
revendications précédentes, dans lequel la variation
de brillance en ce qui concerne la translucidité ou
en cas de transmission de lumiére visible n’est pas
ou est peu perceptible par I'oeil humain.

Procédé permettant de traiter et/ou détecter un fili-
grane dans un document de sécurité (1) selon I'une
quelconque des revendications précédentes, per-
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mettant d’effectuer une vérification ou une détermi-
nation d’authenticité, dans lequel un enregistrement
d’image du document de sécurité (1) est élaboré et
mémorisé dans une premiére mémoire, une varia-
tion de brillance est déterminée le long d’une ligne
prédéfinie (I) dans le plan du document de sécurité
(1), et au moins un paramétre est déterminé a partir
de la variation de brillance.

Procédé selon la revendication 13, dans lequel I'en-
registrement de I'image est normalisé par rapport a
une image de référence afin de déterminer la varia-
tion de brillance.

Logiciel informatique permettant, une fois mis en
oeuvre sur un ordinateur, d’exécuter les étapes du
procédé selon la revendication 13 ou 14.

Feuille de papier d’'impression (7) sur laquelle plu-
sieurs documents de sécurité (1) selon l'une quel-
conque des revendications précédentes, peuvent
étre imprimés sur des lignes (9) et des colonnes (8),
comprenant un filigrane sur toute la feuille de papier
d’impression (7) et une variation de brillance variant
continuellement qui n’est pas ou qui est peu visible
sous la lumiére visible et/ou a I'aide d’un rayonne-
ment infrarouge et/ou a I'aide d’un rayonnement ul-
traviolet et qui, le long d’une ligne (1), qui peut étre
ou non imaginaire, choisie dans le groupe composé
de la longueur, de la largeur et des diagonales de la
feuille de papier d'impression, varie presque d’une
maniére ondulatoire, dans laquelle une position ou
des positions de valeurs minimum (2, 2’) et/ou maxi-
mum (3) de la brillance du filigrane le long de la ligne
() sont situées au niveau d’'un emplacement différent
pour chaque document de sécurité (1).

Feuille de papier d’impression selon la revendication
16, dans laquelle la variation de brillance est pério-
diquement ondulatoire.

Feuille de papier d’impression selon la revendication
17, dans laquelle la variation de brillance est sinu-
soidale.

Feuille de papier d’impression selon la revendication
16, 17 ou 18, dans laquelle la variation de brillance
en ce qui concerne la translucidité n’est pas ou est
peu visible par 'oeil humain.



EP 1 555 139 B1

FIG. 1B




EP 1 555 139 B1

| ——

FIG. 2C

10



EP 1 555 139 B1

| —

FIG. 3B

11



EP 1 555 139 B1

13T_.\._t —_ ' ‘—_______,13.'
FIG. 4

12



EP 1 555 139 B1

8 ————en

O

FIG. 7A

13

FI1G. 7B



EP 1 555 139 B1

.8A

FIG

8B

14



	Bibliography
	Claims
	Drawings
	Description

