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Description
Field of the invention

[0001] The presentinvention relates generally to iden-
tity documents, and more in particular, to an identity doc-
ument having a photo of a person and items for verifica-
tion, to ensure the authenticity of the photo and the iden-
tity document.

Background of the invention

[0002] It is known to create on an identity document
an image by producing two or more images of an object
from different angles. By providing in the image such two
images, a viewer of the image perceives a stereo image
of the object shown.

[0003] An identity document of this type is disclosed in
WO 2006/110038 (A2) wherein an authentication mark
comprising two or three images that are engraved by
laser light through a lens structure in a sensitive layer.
By tilting the identity document at a different angle, one
of the images can always be seen. The angle at which
the different images are applied is -27°, 0° and +27° re-
spectively. This provides added security for an identity
document such as a passport, driving license and the
like. However, for the user, i.e. the person checking the
identification document, it is not always clear that such
differentimages are present. Moreover, at certain check-
points there is little time to check all the authentication
marks in an identity document, as aresult of which check-
ing for the presence of the differentimages is overlooked.
Consequently, the authentication marks are not always
optimally used under normal circumstances.

[0004] An further identity document disclosed in appli-
cant’'s WO 2011/122943 (A1) describing how an image
with two rotated images can be obtained from a photo
image by means of projection in an image processing
device with the aid of special software. The rotation im-
ages are being applied in an interlaced manner under
linear lenses in order to form a stereoscopic portrait im-
age for use in a security or identification document.
[0005] A disadvantage of the known structure is that
the stereographic perception may be adversely effected
through calculation of the rotated images, and that im-
ages calculated in this way are thereby less suitable for
use in security and identification documents such as
passports, driving licenses, access badges, etc. There-
fore, the authenticity of a three-dimensional image of this
type is difficult to establish on visual inspection.

[0006] Itisanobjectofthisinventionto provide aniden-
tity document, from which the photo can be easily au-
thenticated. Accordingly it would be desirable to over-
come or ameliorate at least one of the disadvantages of
the prior art.

[0007] Document EP 2 466 345 A1 discloses a docu-
ment according to the preamble of claim 1.
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Summary of the invention

[0008] The objectis achieved by the identity document
comprising the two-dimensional image and the ghostim-
age on a single image plane according to claim 1.
[0009] According to the invention, an identity docu-
ment comprising in a single plane a two-dimensional im-
age and under optical means a ghost image for verifying
the authenticity of the two-dimensional image, wherein
the ghost image is a stereo image and the stereo image
is based on the two-dimensional image.

[0010] Advantageously, the identity documentwill pro-
vide quick verification of the authenticity of the two-di-
mensional image on visual inspection, where the stereo
image should be visible without tilting the identity docu-
ment while the stereo image is compared with the two-
dimensional image. The identity document of the inven-
tion comprising in a single plane the two-dimensional im-
age and under optical means the ghost image also pro-
vides an indication of the authenticity at the same time,
in that since the ghost image is based on the two-dimen-
sional image, a further verification is provided that the
identity document has not been tampered with. The in-
vention thus will improve the verification of the authen-
ticity of the identity document.

[0011] It should be noted that the stereo image com-
prises at least two images of a person of the two-dimen-
sional image and in that the stereo image comprises im-
ages based on the two-dimensional image at least two
different angles with respect to the person in the two-
dimensional image.

[0012] According to the present invention, the stereo
image comprises at least two images of the person on
the identity card wherein at least one of the two images
is a calculated image.

[0013] Advantageously, when inspecting the identity
document, a user verifying the identity document will al-
ways be inclined to study the images applied thereon of
the face of the bearer of the identity document. When the
identity document is inspected, the user willimmediately
recognize that the two-dimensional image and the stereo
image correspond to the same person without having to
perform any operation, such as touching, tilting or put the
identity document against the light for checking the au-
thenticity of the two-dimensional image. If there is any
difference between the two-dimensional image and the
stereo image, it would become immediately evident to
the user or if there is an error between the images, this
will be recognizable to the user at first sight. This action
will occur as a reflex, and after this action the user can
proceed to inspect the identity document in more detail.
[0014] In a preferred embodiment of the invention, the
stereoimage comprises at least two images ofthe person
on the identity card of which atleastone of thetwoimages
is a calculated image.

[0015] Advantageously, only one image should be tak-
en from the bearer of the identity document, while the
other image will be derived from calculation. This option
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can reduce cost since no stereophotography is required.
[0016] According to the present invention, the at least
one of the two images is a rotated image over an angle
in the range from about 4,5° to about 7,5°, preferably
over an angle of about 6°. Moreover, the angle of rotation
can be in the range from about -4,5° to about- 7,5°, pref-
erably over an angle of about -6°.

[0017] According to an aspect of the invention, a rota-
tion angle difference between two consecutive rotated
images in the stereographic ghost image is about 4°.
These consecutive images refer to images that are being
applied relative to each other.

[0018] Advantageously, an accurate ghost image can
be obtained for use in identity documents from only one
single conventional two-dimensional basic image.
[0019] Accordingto anaspectofthe invention, the ster-
eo image consist of more than two images.

[0020] Asaresult, the quality of the stereoimage could
be increased. Moreover, the risk of the unique charac-
teristics of the image being lost through calculation is
substantially reduced.

[0021] Accordingto an aspect of the presentinvention,
the optical means comprise a series of linear lenticular
lensesforming alens array and said lenses are cylindrical
shaped or spherical shaped.

[0022] Additionally, the images are being applied in-
terlaced. Furthermore, the interlaced images are being
applied offset relative to one another and overlapping
one another in an image layer.

[0023] ltisof furtheradvantageinthe presentinvention
that by having the images overlapping one another in an
image layer, the accuracy and effectiveness of the stereo
image on visual inspection is increased.

[0024] In a preferred embodiment of the invention, the
images are overlapped with respect to each other in such
a way that for a user the angle of observation between
different images is between about 6° and 15°.

[0025] Advantageously, such a viewing angle ata nor-
mal viewing distance of about 30-90 cm allows a simple
verification of a stereo effect in the ghost image by the
user. Also, a natural representation of the human face of
the person is obtained which is highly suitable for iden-
tification purposes. As aresult, the stereo image is easily
detectable by the user.

[0026] In an embodiment, the stereo image further
comprises a floating image, the floating image being ar-
ranged to be perceived to float over the ghost image.
Such an additional image that floats over the ghostimage
can serve as additional security mark or authenticity
code. Several codes are possible, for example the code
can comprise a date of birth of the bearer of the identity
document.

[0027] Preferably, the security mark will be selected
from but not limited to digits and/or letters.

[0028] It should be noted that the floating image would
be relatively small in relation to the ghost image. Also,
the floating image could be arranged to appear to move
backward and forward (or left to right) relative to the ghost
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image when the ghost image is viewed from different
angles. As a result, an additional authenticity character-
istic is formed in the image, helping to establish the au-
thenticity and/or uniqueness of the ghost image and the
identity document. Additionally, the floating image can
assist the user to distinguish the stereo effect of the ghost
image more easily.

[0029] Itshouldfurtherbe noted thatthe European pat-
ent publication EP 2.466.345 A1 discloses an identifica-
tion document showing two images of a same person.
One of the images comprises a structure selected from
the group of diffraction grating, hologram, and a light-
scattering structure having anisotropic light-scattering
properties. In the aforementioned cases the light is scat-
tered in many directions, essentially providing an un-
sharp image of the person contained in the respective
image. By contrast, the present invention seeks to pro-
vide an image that remains sharp within the range of
intended viewing distances.

[0030] Additionally, the German patent publication DE
10 2007 029 204 A1 discloses a security document com-
prising a motif image that is subdivided into a plurality of
cells, wherein in each of the cells imaged regions of the
motif image are arranged. The motif image is a three-
dimensional image comprising an arrangement of sub-
stantially identical spherical microlenses to provide a
Moiré magnifier effect to the motif image. It should how-
ever be noted that the present invention does not seek
to provide an image with Moiré-effects, because such
effects will also render the corresponding image of a per-
son’s face unclear.

Brief description of the drawings

[0031] Other aspects, features and details of the
present invention will be readily understood by reference
to the following detailed description of preferred embod-
iments, taken in conjunction with the drawings and the
appended claims. In the appended drawings:

Fig. 1 diagrammatically shows an identity document
according to an embodiment of the invention;

Fig. 2 shows a transversal cross section of the ghost
image of Fig. 1 along the line II-11;

Fig. 3 shows a further embodiment of the ghost im-
age

Detailed description of embodiments

[0032] Figure 1 shows an embodiment of an identity
documentinits entirety comprising adata medium 1 hav-
ing image layer 11, data 2 and two images A, D. The data
2 that are associated with the document bearer, may
comprise data or codes readable by human or by a ma-
chine. Moreover, the two images A, D are positioned par-
allel to each other in the same image plane. The images
correspond to a two-dimensional basic image A and a
ghost image D. The two-dimensional basic image A is
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basically a photograph 3 of a person. The ghost image
D is a stereo image 5, based on the two-dimensional
basic image A of the same face of the person to obtain
a stereo effect. The ghost image D is applied under a
lens array 7, the lens array 7 being formed by lenses 8,
9, 10 extending in the direction of the symmetry axis of
the face of the person. The stereo image 5 consist of a
composite image 6. The ghost image D comprises at
least two images A, B being applied offset relative to one
another and overlapping one another in an image layer
11. An optical layer comprising a light-permeable mate-
rial and forming a lens array 7 is applied to the image
layer 11. The at least two images A, B are arranged in
such a way that when viewed from different angles with
both eyes and at certain viewing distance to the data
medium 1, the at least two images A, B are visible with
a depth effect (stereo effect). The at least two images A,
B comprise images of the same identical person’s face
observed at different rotation angles. The at least two
images A, B are arranged in such a way and the lenses
of the lens array are made in such a way that the distance
between said different angles is between about 6°-15°,
andwhereinthe atleasttwoimages areonasingleimage
plane. When the ghost image D is viewed by a user, the
user is able to see one image of the at least two with the
right eye and another image of them with the left eye. As
a result, an image with the stereo effect is perceived by
the user. The distance between the user’s eyes as well
as the viewing distance for example, between 30-90 cm,
will play a role on the accuracy and effectiveness of the
visual inspection.

[0033] It should be noted that the person shown in the
two-dimensional basicimage A is the same as the person
shown in the stereo image D, and that the stereo image
D is based on the two-dimensional basic image A. The
ghost image D may comprise the two-dimensional basic
image A per se or an image derived from the calculation
of the two-dimensional basic image A as a first image,
and at least a second image derived from a calculation
of the two-dimensional basic image A.

[0034] Alternatively, two or more images can be used.
These images can be calculated from the two-dimension-
al image or created by stereo-photography.

[0035] Figure 2 shows a transversal cross section of
an embodiment of the ghost image D of Fig. 1 along the
line II-1l, wherein the stereo image D is applied onto an
image carrier 16. The stereoimage D is here represented
by means of a series of a linear cylindrical or spherical
lenses 8, 9, 10. The image carrier 16 can be used for
constructing composite images ondifferent types of iden-
tification documents e.g. security documents, national
identity cards, driving licenses, bank passes, passports,
visa stickers, etc. The image carrier 16 comprises the
lens array 7 which is provided on the upper side with a
series of n linear lenses 8, 9, 10. The number of lenses
n is, for example, 130 lenses per cm.

[0036] In figure 2 the image layer 11 is shown which
is located under of the lens array 7, in which each of the
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groups of image lines 12, 13, 14 is applied in such a way
that each of said groups comprise image elements, in a
form of a pixel, being burned via a laser into the image
layer 11.

[0037] Itwill be appreciated that each image line of the
group ofimage lines 12, 13, 14 is formed by vertical areas
of carbonized image layer material, i.e., polycarbonate,
thatare formed in places where the laser beam has been
focused by the lenses 8, 9, 10 on the image layer 11.
The image lines 12, 13, 14 comprise a plurality of image
lines 15 provided under the lenses 8, 9, 10. Furthermore,
each group of image lines 12, 13, 14 comprises m lines
(111, 121...Im1),..., (I1n, 12n,...Imn), wherein the image
lines m may be between 2 and 60. Each image line group
12, 13, 14 is deflected by the associated lens 8, 9, 10 in
a predefined direction to the user.

[0038] Figure 3 shows an embodimentof the ghost im-
age D in which a floating image 20, such as a security
mark or authenticity code, is applied to each composite
image 6 from which the stereo image D is constructed.
In the formed stereo image D, the floating image 20 is
located in front of the composite image 6 of the person.
The floating image 20 can be applied with an image
processing unit in each case in two-dimensional form in
the image area, for example on certain position below
the facial form. The floating image 20 is superpositioned
on each of the at least two images A, B, in such a way,
that when the identity document is tilted, the floating im-
age 20 appears to move relative to the ghost image D.
The floating image 20 may comprise a code comprising
digits, letters, or symbols. Also, the floating image may
comprise a patterned image of any conceivable shape.
[0039] The images that are calculated from the two-
dimensional photo can be processed and created by a
computing device as known in the art that has been load-
ed with suitable software.

Claims

1. Identity document (1) comprising in a single plane a
two-dimensional image (A) and with optical means
a ghost image (D) for verifying the authenticity of the
two-dimensionalimage (A), wherein the ghostimage
(D) is a stereo image (5) and in that the stereo image
(5) is based on the two-dimensional image (A),
wherein the ghost image (D) comprises the two-di-
mensional image (A) per se, wherein the two-dimen-
sional image (A) shows a person, and the ghost im-
age (D) shows a person being the same person as
shown by the two-dimensional image (A), wherein
the ghostimage (D) comprises images being applied
interlaced characterised in that the ghost-image is
under the optical means which comprise a series of
linear lenticular lenses (8, 9, 10) forming a lens array
(7) and said lenses (8, 9, 10) are cylindrical shaped,
the lenses (8, 9, 10) extending in the direction of the
symmetry axis of the face of the person.
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Identity document (1) according to claim 1, wherein
the ghost image (D) comprises at least two images
of a person of the two-dimensional image (A) and in
that the ghost image (D) is made under two different
angles with respect to the person in the two-dimen-
sional image (A).

Identity document (1) according to claim 1 or 2,
wherein the ghost image (D) comprises at least two
images of the person on the identity card (1) of which
at least one of the two images is a calculated image.

Identity document (1) according to claim 3, wherein
the at least one of the two images is a rotated image
over an angle in the range from about 4,5 ° to about
7,5 °, preferably over an angle of about 6 °.

Identity document (1) according to claim 3 or 4,
wherein the atleastone of the two images is arotated
image over an angle in the range from about -4,5 °
to about-7,5°, preferably over an angle of about-6 °.

Identity document (1) according to any of claims 3-5,
wherein the rotation angle difference between two
interlaced images is about 4°.

Identity document (1) according to any of the pre-
ceding claims, wherein the ghostimage (D) consists
of more than two images.

Identity document (1) according to claim 7, wherein
the lenses (8,9, 10) of the lens array (7) are spherical
shaped.

Identity document (1) according to any of the pre-
ceding claims, wherein the images are being applied
offset relative to one another and overlapping one
another in an image layer (11).

Identity document (1) according to any of the pre-
ceding claims, wherein the images are overlapped
with respect to each other in such a way that the
angle of observation of different images is about 6 °
to 15 °.

Identity document (1) according to any of the pre-
ceding claims, wherein the ghost image (D) further
comprises a floating image (20), the floating image
(20 being arranged to be perceived to float over the
ghost image (D).

Identity document (1) according to any of the pre-
ceding claims, wherein the floating image (20) com-
prises digits and/or letters.
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Patentanspriiche

Identitatsdokument (1) umfassende einem zweidi-
mensionalen Bild (A) in einer einzelnen Ebene und
einem Geisterbild (D) mit einer optischen Einrich-
tung, wobei das Geisterbild zur Verifikation der Au-
thentizitat des zweidimensionalen Bildes (A) dienen
soll, wobei das Geisterbild (D) ein Stereobild (5) ist
und wobei das Stereobild (5) auf dem zweidimensi-
onalen Bild (A) basiert, wobei das Geisterbild (D)
das zweidimensionale Bild (A) an sich umfasst, wo-
bei das zweidimensionale Bild (A) eine Person zeigt
und das Geisterbild (D) eine Person zeigt, die die-
selbe Person wie die in dem zweidimensionalen Bild
(A) gezeigte ist, wobei das Geisterbild (D) Zeilen-
sprungverfahren Bilder aufweist, dadurch gekenn-
zeichnet, dass das Geisterbild sich unter der opti-
schen Einrichtung befindet, die eine Reihe von line-
aren, lentikularen Linsen (8, 9, 10), die ein Linsenfeld
(7) bilden, aufweist, und dass die Linsen (8, 9, 10)
zylinderférmig sind, wobeidie Linsen (8, 9, 10) in der
Richtung der Symmetrieachse des Gesichts der Per-
son ausgedehnt sind.

Identitatsdokument (1) nach Anspruch 1, wobei das
Geisterbild (D) wenigstens zwei Bilder einer Person
des zweidimensionalen Bilds (A) umfasst und das
Geisterbild (D) unter zwei verschiedenen Winkeln in
Bezugaufdie Personindem zweidimensionalen Bild
(A) gemacht ist.

Identitatsdokument (1) nach Anspruch 1 oder 2, wo-
bei das Geisterbild (D) wenigstens zwei Bilder der
Person auf der Identitatskarte (1) aufweist, von de-
nen wenigstens eines der beiden Bilder ein berech-
netes Bild ist.

Identitatsdokument (1) nach Anspruch 3, wobei das
wenigstens eine der beiden Bilder ein Uber einen
Winkel im Bereich von etwa 4,5° bis etwa 7,5°, vor-
zugsweise Ubereinen Winkel von etwa 6°, gedrehtes
Bild ist.

Identitatsdokument (1) nach Anspruch 3 oder 4, wo-
bei das wenigstens eine der beiden Bilder ein Uber
einen Winkel im Bereich von etwa -4,5° bis etwa
-7,5°, vorzugsweise Uber einen Winkel von etwa -6°,
gedrehtes Bild ist.

Identitatsdokument (1) nach einem der Anspriiche
3 bis 5, wobeidie Drehwinkeldifferenz zwischen zwei
Zeilensprungverfahren Bildern etwa 4° betragt.

Identitatsdokument (1) nach einem der vorherge-
henden Anspriche, wobei das Geisterbild (D) aus

mehr als zwei Bildern besteht.

Identitatsdokument (1) nach Anspruch 7, wobei die
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Linsen (8, 9, 10) des Linsenfeldes (7) sphéarisch ge-
formt sind.

Identitatsdokument (1) nach einem der vorherge-
henden Anspriiche, wobei die Bilder versetzt relativ
zueinander und miteinander Uberlappend in einer
Bildschicht (11) aufgebracht sind.

Identitatsdokument (1) nach einem der vorherge-
henden Anspriiche, wobeidie Bilder in einer solchen
Weise miteinander Uberlappend sind, dass der Be-
trachtungswinkel von verschiedenen Bildern etwa 6°
bis 15° ist.

Identitatsdokument (1) nach einem der vorherge-
henden Anspriiche, wobei das Geisterbild (D) ein
flieRendes Bild (20) umfasst, wobei das flieRende
Bild (20) dazu eingerichtet ist, als Uber das Geister-
bild (D) flieRend wahrgenommen zu werden.

Identitatsdokument (1) nach einem der vorherge-
henden Anspriiche, wobei das flieRende Bild (20)
Ziffern und/oder Buchstaben umfasst.

Revendications

Document d’identité (1) comprenant, dans un seul
plan, une image en deux dimensions (A) et, avec un
moyen optique, une image fantéme (D) pour vérifier
'authenticité de I'image en deux dimensions (A),
dans lequel 'image fantdme (D) est une image sté-
réo (b) et 'image stéréo (5) est basée sur'image en
deux dimensions (A), dans lequel 'image fantéme
(D) comprend I'image en deux dimensions (A) elle-
méme, dans lequel 'image en deux dimensions (A)
représente une personne, et 'image fantdme (D) re-
présente une personne qui est la méme personne
que celle présentée sur 'image en deux dimensions
(A), dans lequel 'image fantdme (D) comprend des
images qui sont appliquées entrelacées, caractéri-
sé en ce que I'image fantdme se trouve sous le
moyen optique qui comprend une série de lentilles
lenticulaires linéaires (8, 9, 10) formant un réseau
de lentilles (7) et lesdites lentilles (8, 9, 10) sont de
forme cylindrique, les lentilles (8, 9, 10) s’étendant
dans la direction de I'axe de symétrie du visage de
la personne.

Document d’identité (1) selon la revendication 1,
dans lequel 'image fantdme (D) comprend au moins
deux images d’une personne de 'image en deux di-
mensions (A) et dans lequel 'image fantéme (D) est
réalisée suivant deux angles différents par rapport
a la personne sur 'image en deux dimensions (A).

Document d’identité (1) selon la revendication 1 ou
2, dans lequel 'image fantdme (D) comprend au
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moins deux images de la personne apparaissant sur
la carte d’identité (1), dont au moins une des deux
images est une image calculée.

Document d’identité (1) selon la revendication 3,
dans lequel 'au moins une des deux images est une
image pivotée suivant un angle compris dans lafour-
chette d’environ 4,5° a environ 7,5°, de préférence
suivant un angle d’environ 6°.

Document d’identité (1) selon la revendication 3 ou
4, dans lequel 'au moins une des deux images est
une image pivotée suivant un angle compris dans la
fourchette d’environ -4,5° a environ -7,5°, de préfé-
rence suivant un angle d’environ -6°.

Document d’identité (1) selon 'une quelconque des
revendications 3 a 5, dans lequel la différence d’an-
gle de rotation entre deux images entrelacées est
d’environ 4°.

Document d’identité (1) selon 'une quelconque des
revendications précédentes, dans lequel l'image
fantéme (D) consiste en plus de deux images.

Document d’identité (1) selon la revendication 7,
dans lequel les lentilles (8, 9, 10) du réseau de len-
tilles (7) sont de forme sphérique.

Document d’identité (1) selon 'une quelconque des
revendications précédentes, dans lequel les images
sont appliquées avec un décalage 'une par rapport
a l'autre et se chevauchent 'une l'autre dans une
couche d’'image (11).

Document d’identité (1) selon 'une quelconque des
revendications précédentes, dans lequel les images
se chevauchent 'une l'autre de telle maniere que
langle d’observation des différentes images est
compris entre environ 6° et 15°.

Document d’identité (1) selon 'une quelconque des
revendications précédentes, dans lequel l'image
fantéme (D) comprend en outre une image flottante
(20), l'image flottante (20) étant congue pour étre
percue flottant par-dessus 'image fantéme (D).

Document d’identité (1) selon 'une quelconque des
revendications précédentes, dans lequel l'image
flottante (20) comprend des chiffres et/oudes lettres.
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