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DIFFRACTIVE OPTICAL VARIABLE IMAGE
INCLUDING BARCODE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application No. 60/549,134, filed on Mar. 1,
2004, the entirety of which is hereby incorporated by
reference into this application.

COPYRIGHT AND LEGAL NOTICES

[0002] A portion of the disclosure of this patent document
contains material which is subject to copyright protection.
The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent
disclosure, as it appears in the Patent and Trademark Office
patent files or records, but otherwise reserves all copyrights
whatsoever.

BACKGROUND OF THE INVENTION

[0003] The invention relates generally to optically vari-
able devices, such as diffractive optical variable images, and
more particularly to optically variable devices including
barcodes.

SUMMARY OF THE INVENTION

[0004] According to one embodiment of the invention,
features and functions are provided for efficiently integrating
a barcode with an optically variable device (OVD), such as
a diffractive optical variable image (DOVI) indicia, on a
substrate.

[0005] According to another embodiment of the invention,
features and functions are provided for creating an OVD,
such as a DOVI, having a barcode on a substrate. The term
“diffractive optical variable image” as used herein may refer
to any type of holograms including, for example, but not
limited to a multiple plane hologram (e.g., 2-dimensional
hologram, 3-dimensional hologram, etc.), a stereogram, and
a grating image (e.g., dot-matrix, pixelgram, exelgram,
kinegram, etc.).

[0006] According to another embodiment of the invention,
a method is provided for creating an OVD, such as a DOVI,
having a 3-dimensional barcode on a substrate, wherein each
bar of the barcode includes a front portion, a back portion,
and side-walls. The characteristics of the bars of the 3-di-
mensional barcode provide a proper reflection and/or refrac-
tion of a light, thereby enabling or improving a scannability
of the barcode. In one embodiment, the surface area of the
front portion of the bar is larger than the surface area of the
back portion of the bar. In another embodiment, the edges of
the bar are sharpened to a pre-determined sharpness. In yet
another embodiment, the side-walls are tapered or slanted
toward a central axis of the bar. In an additional embodi-
ment, the bars are shortened to a pre-determined depth.

[0007] According to another embodiment of the invention,
a method is provided for creating a barcode and an OVD,
such as a DOVI, on a first substrate (e.g., plastic, metal, etc.),
said OVD embossed on said first substrate, said barcode
including a first portion and a second portion, wherein said
first portion of said barcode is embossed on said OVD and
said second portion of said barcode is embossed or printed
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on a second substrate (e.g., a white plastic substrate for
background, etc.). In one embodiment, said second substrate
is embossed on said first substrate. In some embodiments,
said second portion of said barcode is etched on said second
substrate (e.g., a white plastic substrate for background,
etc.).

[0008] According to another embodiment of the invention,
a method is provided for creating a plurality of barcodes and
an OVD, such as a DOVI, on a first substrate (e.g., plastic,
metal, etc.), said OVD embossed on said first substrate, said
plurality of barcodes including a first barcode and a second
barcode, wherein said first barcode is embossed on said
OVD and said second barcode is embossed or printed on a
second substrate (e.g., a white plastic substrate for back-
ground, etc.). In one embodiment, said second substrate is
embossed on said first substrate. In another embodiment,
said second barcode is etched on said second substrate (e.g.,
a white plastic substrate for background, etc.). In some
embodiments, a first barcode is scannable only at a first
pre-determined angle and a second barcode is scannable
only at a second pre-determined angle, wherein the first and
second pre-determined angles are angles between an axis of
a scanner and an axis of one of the first and second barcodes.

[0009] According to another embodiment of the invention,
a method is provided for creating a plurality of OVDs, such
as DOVIs, on a substrate (e.g., plastic, metal, etc.), each of
said plurality of OVDs including an unique indicia, for
example, a barcode indicia, said method comprising simul-
taneously embossing said plurality of OVDs on said sub-
strate (e.g., plastic, metal, etc.), separating said each of said
plurality of OVDs along with its corresponding substrate
portion from the each other OVD, and attaching said sepa-
rated OVD to a product (e.g., credit card).

[0010] According to an embodiment of the invention, an
optically variable device is provided that includes a first bar
code. The first bar code is rendered in the optically variable
device based on a second bar code, wherein the second bar
code is a three-dimensional bar code including a plurality of
bars each having a front portion, a rear portion, and side-
walls formed therebetween, wherein the distance between
the front portion and rear portion of each bar of the second
bar code is less than the height and width of the front portion
of the respective bar of the second bar code.

[0011] In another embodiment of the invention, the dis-
tance between the front portion and rear portion of each bar
of the second bar code is less than half of the width of the
front portion of the respective bar of the second bar code.

[0012] According to another embodiment of the invention,
the optically variable device is contained within a carrier,
and the first bar code comprises information associated with
an object to which the carrier attaches.

[0013] In another embodiment of the invention, the infor-
mation encodes a global trade identification number.

[0014] According to another embodiment of the invention,
an optically variable device is provided that includes a first
bar code, wherein the first bar code is rendered in the
optically variable device based on a second bar code,
wherein the second bar code is a three-dimensional bar code
including a plurality of bars each having a front portion, a
rear portion, and sidewalls formed therebetween, and
wherein the front portion of each bar of the second bar code
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has a first area and the rear portion of the respective bar has
a second area smaller than the first area of the respective bar.

[0015] In another embodiment of the invention, the side-
walls of each bar of the second bar code are tapered.

[0016] According to another embodiment of the invention,
the optically variable device is contained within a carrier,
and the first bar code comprises information associated with
an object to which the carrier attaches.

[0017] In another embodiment of the invention, a machine
readable symbol is provided that includes a first portion and
a second portion. The first portion of the machine readable
symbol is rendered in an optically variable device, wherein
the optically variable device is contained within a carrier
associated with a substrate. The second portion of the
machine readable symbol is provided on a surface associated
with the substrate. And the first and second portions can be
read as a single machine readable symbol.

[0018] According to another embodiment of the invention,
the first and second portions include bar codes.

[0019] Inanother embodiment of the invention, the second
portion encodes information that supplements information
encoded in the first portion.

[0020] In another embodiment of the invention, the first
and second portions include linear bar codes.

[0021] According to another embodiment of the invention,
he first portion includes a linear bar code and the second
portion includes a two dimensional bar code.

[0022] In another embodiment of the invention, a method
of generating a machine readable symbol is provided. In the
method, a first portion of the machine readable symbol is
provided in an optically variable device that is included in a
carrier. The carrier is associated with a substrate. A second
portion of the machine readable symbol is provided on a
surface associated with the substrate so that the first and
second portions can be read as a single machine readable
symbol.

[0023] In another embodiment of the invention, the first
portion encodes first information and the second portion
encodes second information that supplements the first infor-
mation.

[0024] According to another embodiment of the invention
the substrate is associated with a product.

[0025] According to another embodiment of the invention,
a counterfeit prevention means is generated by encrypting
the second information based on the first information.

[0026] According to another embodiment of the invention
a counterfeit prevention means is generated by assigning a
unique number to the second portion, wherein the unique
number is derived from the first information.

[0027] In another embodiment of the invention, the carrier
is affixed to the substrate and S the second portion is
provided adjacent to first portion so that a space is provided
between the first and second portions, wherein the space
reduces scanning errors associated with a scanner device for
reading the machine readable symbol formed by the first and
second portions.
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[0028] According to another embodiment of the invention
the first portion encodes data linking the first portion to the
second portion.

[0029] In another embodiment of the invention, the first
portion is undetectable when the optically variable device
having the first portion is viewed using light of a first
wavelength range and at a first range of viewing angles, and
the first machine readable symbol is detectable when the
optically variable device having the first machine readable
symbol is viewed using light of a second wavelength range
and at a second range of viewing angles.

[0030] According to another embodiment of the invention,
a method is provided for manufacturing optically variable
devices for facilitating the authentication of products. In the
method, a plurality of optically variable devices are gener-
ated, each of which includes a distinct image from a set of
unique images. A plurality of carriers is created each of
which includes one of the plurality of optically variable
devices. Each of the plurality of carriers is associated with
a distinct product from a set of products such that the
authenticity of the set of products can be determined based
on the number of products of the set associated with carriers
that include optically variable devices that include non-
unique images.

[0031] In another embodiment of the invention, the gen-
erating of a plurality of optically variable devices comprises
recording the plurality of optically variable devices in an
embossing plate. The plurality of carriers are created using
the embossing plate.

[0032] According to another embodiment of the invention,
the set of unique images includes a set of sequential images.

[0033] In another embodiment of the invention, the set of
sequential images includes a set of sequential numbers.

[0034] According to another embodiment of the invention,
each image from the set of unique images includes a
machine readable symbol.

[0035] According to another embodiment of the invention,
each image from the set of unique images includes a bar
code.

[0036] In an embodiment of the invention, an optically
variable device is provided that includes a first bar code,
wherein the first bar code is rendered in the optically
variable device based on a second bar code. The second bar
code is a three-dimensional bar code including a plurality of
bars each having a front portion, a rear portion, and side-
walls formed therebetween, wherein the sidewalls have a
color not detectable by a barcode scanner.

[0037] Other objects and features of the present invention
will become apparent from the following detailed descrip-
tion considered in connection with the accompanying draw-
ings that disclose embodiments of the present invention. It
should be understood, however, that the drawings are
designed for purposes of illustration only and not as a
definition of the limits of the invention.

BRIEF DESCRIPTION OF THE FIGURES

[0038] The invention is illustrated in the figures of the
accompanying drawings, which are meant to be exemplary
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and not limiting, and in which like references are intended
to refer to like or corresponding parts.

[0039] FIG. 1 is an example of a carrier containing an
OVD (e.g., a DOVI) including a holographic image of a
barcode, according to one embodiment of the invention;

[0040] FIG. 2 is an example of a barcode as used in an
embodiment of the invention;

[0041] FIG. 3 is a top view a bar of a barcode as used in
an embodiment of the invention;

[0042] FIG. 4 is a side view a bar of a barcode as used in
an embodiment of the invention;

[0043] FIG. 5 is an example of barcode a portion of which
is rendered in a hologram and a portion of which is provided
through non-holographic means according to one embodi-
ment of the invention; and

[0044] FIG. 6 is another example of barcode a portion of
which is rendered in a hologram and a portion of which is
provided through non-holographic means according to one
embodiment of the invention.

DETAILED DESCRIPTION

[0045] As shown in FIG. 1, according to one embodiment
of'the invention, an optically variable device (OVD), such as
a DOVI, is contained within a carrier 102. The carrier 102
may be any object capable of holding an OVD or a DOVI,
such as, for example, a photographic plate or a plastic label.
The OVD contained within the carrier 102 includes a
holographic image 106 of a barcode. The carrier 102 may be
affixed to a substrate 100, which may be any object or
surface of an object onto which a carrier may be affixed,
such as, for example, a plastic card (e.g., an identification
card, a credit or debit card, or a product tag), a metal surface,
or the surface of a container. The carrier 102 may be affixed
to the substrate 100 through a variety of techniques, such as,
for example, by using an adhesive or by laminating the
carrier 102 to the substrate 100.

[0046] The holographic image 106 is a holographic ren-
dering of a barcode 115, shown in FIG. 2. Barcode i 15 may
be a two-dimensional barcode in which case the holographic
image 106 rendered from it will not have a parallax effect
when viewed from different angles. To be capable of being
rendered as a holographic image with such a parallax effect,
if so desired, barcode 115 must be given depth so that if
barcode 115 were a linear barcode it would appear as a
picket fence with each bar 120 appearing as a slat of the
fence. The holographic image 106 of barcode 115 may be
created through known techniques. For example, barcode
115 may be created as an electronic image which is then
rendered as holographic image 106 through known digital
holographic techniques.

[0047] To maximize the readability of a holographic
image 106 of a barcode 115 (e.g., the ability of the holo-
graphic image to be accurately read by a barcode scanner to
thereby obtain the information encoded in the barcode
rendered in the hologram), certain characteristics of the
barcode and the holographic image rendered from the bar-
code may be manipulated. For example, as is known in the
art, contrast between bars and spaces and edge quality are
two characteristics of barcodes that determine their read-
ability. With regard to contrast, colors may be chosen for the
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bars and spaces of the barcode 115 (e.g., black, cyan, or blue
for bars and white, red, or yellow for spaces) so that when
barcode 115 is rendered into holographic image 106, there is
at least a 50% difference-in contrast between the bars and
spaces in the holographic image 106 of the barcode. For
example, a black color known as “Optical Black” offered by
Applied Optical Technologies, Inc. may be used for the bars.

[0048] With regard to edge quality, several techniques
may be used to improve this characteristic of the holo-
graphic rendering 106 of barcode 115. For example, the
depth of each bar 120 of barcode 115 may be kept very small
compared with either the width or height of the bar. For
example, the depth may be kept to half the size of the width
or less. This will increase the sharpness of the edges of
holographic image 106 rendered from barcode 115 and
thereby increase the readability of the holographically ren-
dered barcode.

[0049] Another way to increase the edge quality of the
holographic rendering 106 of barcode 115 would be to give
barcode 115 tapered side-walls. Referring again to FIG. 2, an
exemplary bar 120 of barcode 115 is expanded to show the
front side 122 (e g, the side normally read by a scanner) of
the bar. FIGS. 3 and 4 present top and side views, respec-
tively, of bar 120 and show the rear side 126 and side walls
124 of bar 120. It should be noted that FIGS. 3 and 4 are not
drawn to scale. As shown in FIGS. 3 and 4, the side walls
124 are tapered toward a central axis 125 of bar 120.
Tapering the side-walls of barcode 115 in the manner
described above increases the sharpness of the edges of
holographic image 106 rendered from barcode 115 which, in
turn, increases the edge quality and readability of the holo-
graphic rendering 106 of barcode 115.

[0050] In another embodiment, different colors may be
used increase the readability of the holographic rendering
106. For example, if a color not typically readable by
barcode scanners (e.g., white, red, and yellow) is chosen for
the sidewalls of barcode 115 and a different unreadable color
used for the background, then, in the holographic rendering
106, the sidewalls would be viewable, e.g., by a human
observer, but would not be scannable by a barcode scanner.
Thus, barcode 115 could have bars with sidewalls greater
than half their width and the holographic rendering 106
could still be accurately scanned as a barcode.

[0051] Although in the figures discussed above barcode
115 is shown as a linear barcode, it should be understood that
barcode 115 may include other machine readable indicia
including, for example, two-dimensional barcodes and com-
posite barcodes, e.g., RSS barcodes.

[0052] The barcode 115 may be used to encode a variety
of'information. For example, where carrier 102 and substrate
100 are a plastic product identification label affixed to plastic
tag, respectively, barcode 115, of which image 106 is a
holographic rendering, may encode the GTIN (Global Trade
Identification Number) of the product to which the product
ID label is to be attached. For information purposes, the
GTIN consists of a packaging identifier, manufacturing
number, product number and check digit. It conforms to the
numbering system set up by the Uniform Code Council and
the European Article Numbering Association.

[0053] Product ID labels containing OVDs (e.g., DOVIs)
that include holographic images of barcodes provide benefits
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including enhanced authentication properties. For example,
without the use of barcodes, a product ID label may contain
an OVD (e.g., a DOVI) that includes an image of a symbol
related to or a trademark of the product manufacturer. A
counterfeiter able to duplicate the label could place it on any
products and then pass off those products as being from the
manufacturer. However, for a product 1D label with an OVD
(e.g., a DOVI) including a holographic image of a barcode
that encodes a GTIN corresponding to a particular product,
even if a counterfeiter were able to duplicate the label, the
bogus label could only be used with products corresponding
to the encoded GTIN or risk easy detection.

[0054] According to another embodiment of the invention,
the holographic image 106 of barcode 115 may be formed so
that the image 106 is only visible at a certain angle or range
of angles. One way in which this may achieved is through
the three-dimensional appearance of holographic image 106.
For example, as is known, certain barcode formats require
bars of a barcode to be a certain width in order for the
barcode to be properly scanned. Then, where barcode 115 is
three-dimensional, the dimensions of the bars could be
chosen so that the holographic image 106 rendered from
barcode 115 would be scannable only at a certain angles. For
instance, assume a given barcode format requires a bar width
of 1% inches. The bars of barcode 115 could be given a
width of 1 inch with sidewalls of % inch and where the
sidewalls are of a color typically recognized by barcode
scanners (e.g., blue or black). Consequently, a holographic
image 106 rendered from barcode 115 when viewed at no
angle, e.g., so that only the front side is viewable, would
present a width of 1 inch and would not be scannable.
However, when holographic image 106 is viewed at an angle
equal to or greater than a certain angle, enough of the
sidewall is viewable so that the viewable width of the front
side plus the viewable sidewall would present a total of 1'%
inches or more and the image 106 would thus be scannable.

[0055] Alternatively, or in addition, the holographic image
106 of barcode 115 may be formed so that the image 106 is
only visible at a certain wavelength or range of wavelengths
of light. Conversely, the holographic image 106 of barcode
115 may be formed so that the image 106 disappears at one
or a range of predetermined angles or wavelengths. Such
features provide benefits including enhanced security and
authentication properties since the angle(s) or wavelength(s)
at which the holographic image 106 of barcode 115 should
be detected or should not be detected may be predetermined
and shared only with authorized personnel.

[0056] FIG. 5 shows another embodiment of the invention
in which a barcode is partially rendered in a holographic
image and partially provided through other known means,
such as thermal or ink printing or laser etching. A barcode
115, e.g., a linear barcode, may be split into two portions
with one portion rendered into a holographic image 106
contained in a carrier 102 that is then affixed to a substrate
100, as described above. On an area 103 abutting the carrier
102, the other portion 107 of the barcode 115 may be
provided by other means as mentioned above. The area 103
may include any surface onto which a barcode may be
created. For example, area 103 may be formed from part of
carrier 102. One portion of carrier 102 may include the
holographic image 106 and the other portion may be sprayed
with ink of a color suitable for the background of a barcode,
e.g., white, red, or yellow. Alternatively, area 103 may be a
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paper label of a suitable background color affixed to sub-
strate 100. Also, area 103 may be substrate 100 itself.

[0057] In this embodiment, the carrier 102 including the
holographic image 106 of a portion of barcode 115 may be
produced and affixed to substrate 100 in a first step. Area 103
may be formed at the same time as carrier 102 (e.g., where
area 103 is the substrate 100 or a portion of carrier 102) or
may be added later (e.g., where area 103 is a paper label). At
a later time, the remaining portion 107 of barcode 115may
provided onto area 103, e.g., printed or etched. Where
etching is used, area 103 may include a first layer suitable to
form the bars of a barcode over a second layer suitable for
the background of a barcode. A suitable tool, e.g., a laser, is
then used to etch the spaces of the portion of barcode 115
from the first layer of area 103.

[0058] For efficiency of cost and time, it may be desirable
to produce the carrier 102 including holographic image 106
in large quantities with each portion of barcode 115 con-
tained therein being identical. However, since the remaining
portion of barcode 115 is provided later through less costly
and time intensive non-holographic means, the remaining
portion of barcode 115 may be used to encode additional
information available only after the creation of the carriers
102 including the holographic images 106.

[0059] Forexample, barcode 115 could be a linear barcode
format having a user definable portion, such as Code 39. The
non-user definable portion could be used to encode infor-
mation likely not to change, e.g., the name of a performer on
tour, and this non-user definable portion could be rendered
as the holographic images 106 contained in carriers 102. The
user definable portion of the barcode could be used to
encode information likely to change, e.g., the times and
venues of particular performances on the tour. This changing
information could be provided on the areas 103 later as
needed, e.g., a week before a particular performance.

[0060] In the embodiment of the invention where a bar-
code 115 has one portion rendered as a holographic image
and another portion provided through non-holographic
means, barcode 115 may also comprise a two-dimensional
barcode or a composite RSS barcode as shown in FIG. 6. As
described above, a portion of the RSS barcode 115 is
rendered in a holographic image 106 contained in a carrier
102 and the remaining portion 107 is provided onto area 103
through non-holographic means. In the example shown in
FIG. 6, the linear portion of RSS barcode 115 is rendered as
the holographic image 106 while the remaining portion 107
to be provided onto area 103 through non-holographic
means is the two-dimensional portion of RSS barcode 115.
Also, a space may be provided between the two portions 106
and 107 to help reduce scanning errors.

[0061] RSS has twelve different formats, each of which
may consist of a linear portion with a two-dimensional
composite code printed above which can hold an additional
portion of data; up to 2300 additional characters of infor-
mation. In the RSS-14, RSS Limited, RSS Stacked, RSS
Omni-directional, RSS Truncated, UPC, Code 128 or EAN
barcode may be used as the linear lower portion of the RSS
barcode to encode the GTIN (Global Trade Identification
Number) plus linkage characters which alert the scanners to
the fact that another portion of the barcode, the two-
dimensional portion, exists and the scanner will seek out that
additional information before finishing reading.
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[0062] As mentioned above in connection with FIG. 5, the
portion 107 of RSS barcode 115 may encode additional
information available only after the holographic images 106
and carriers 102 are produced. For example, one piece of
additional information that can be added to the GTIN
product number (that may be encoded in holographic image
106) is the time and place of manufacture. Another example
might include a unique serial number, individual product
identifier, or secret code which is a derivative of the other
information on the label. In so doing, the time that a
counterfeiter has to replicate the label is now reduced to a
measurable window of time, for if the libel which says that
the time of manufacture was ‘A’ and the expected use of such
an object is one week, then a label arriving with a printed
time of manufacture would either fit into the supply chain
scheme or not for only one week. The same could be said for
place of manufacture or point of distribution or the like.
Further, the encryption of this information adds another
layer of security to the authenticity of the label in that it
would be so much more difficult to counterfeit the label if
one not only had to reproduce the manufacturing process of
the label but also needed to know the encryption algorithms.
Further, such encryption algorithms could change periodi-
cally throughout the manufacturing process.

[0063] It should be noted that when the remaining portion
107 of barcode 115 (linear, two-dimensional, or RSS) is
provided onto area 103 and substrate 100, the remaining
portion 107 must align properly with the other portion
rendered as holographic image 106 so that the combined
portions 106 and 107 can be scanned correctly as a barcode.
Also, the barcode characteristics (e.g., wide narrow ratio,
edge quality, X dimension, contrast, and bar width reduc-
tion) of each portion 106 and 107 must be conserved so that
the combined portions 106 and 107 scan correctly as a single
barcode.

[0064] According to another embodiment of the invention,
a manufacturing method is provided for creating a plurality
of unique holographic images. A plate large enough to
accommodate a plurality of holographic images is used. A
plurality of unique holographic images are then recorded
onto the plate. For example, the images may include a series
of human readable numbers, e.g., 1-400, or a series of
unique barcodes encoding a series of numbers. Once the
plurality of images is recorded onto the plate, the plate is
used to mass produce groups of carriers 102 with the
holographic images. Thus, groups of carriers 102 may be
produced in mass from the plate where, within each group,
the holographic images are unique.

[0065] During packaging, groups of carriers 102 having a
particular sequence (e.g.,. 1-50, 37-57, or 264-284) are
likely to be packed in the same container. Consequently,
counterfeiting activity could be easily detected where all or
many of the carriers 102 contained in a package carried the
same number rather than sequential numbers.

[0066] While the invention has been described and illus-
trated in connection with preferred embodiments, many
variations and modifications as will be evident to those
skilled in this art may be made without departing from the
spirit and scope of the invention, and the invention is thus
not to be limited to the precise details of methodology or
construction set forth above as such variations and modifi-
cations are intended to be included within the scope of the
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invention. Except to the extent necessary or inherent in the
processes themselves, no particular order to steps or stages
of' methods or processes described in this disclosure, includ-
ing the Figures, is implied. In many cases the order of
process steps may be varied without changing the purpose,
effect or import of the methods described.

What is claimed is:
1. An optically variable device, comprising:

a first bar code, wherein the first bar code is rendered in
the optically variable device based on a second bar
code,

wherein the second bar code is a three-dimensional bar
code including a plurality of bars each having a front
portion, a rear portion, and sidewalls formed therebe-
tween, wherein the distance between the front portion
and rear portion of each bar of the second bar code is
less than the height and width of the front portion of the
respective bar of the second bar code.

2. The optically variable device according to claim 1,
wherein the distance between the front portion and rear
portion of each bar of the second bar code is less than half
of the width of the front portion of the respective bar of the
second bar code.

3. The optically variable device according to claim 1,
wherein the optically variable device is contained within a
carrier, and

wherein the first bar code comprises information associ-

ated with an object to which the carrier attaches.

4. The optically variable device according to claim 3,
wherein the information encodes a global trade identification
number.

5. An optically variable device, comprising:

a first bar code, wherein the first bar code is rendered in
the optically variable device based on a second bar
code;

wherein the second bar code is a three-dimensional bar
code including a plurality of bars each having a front
portion, a rear portion, and sidewalls formed therebe-
tween; and

wherein the front portion of each bar of the second bar
code has a first area and the rear portion of the
respective bar has a second area smaller than the first
area of the respective bar.

6. The optically variable device according to claim 5,
wherein the sidewalls of each bar of the second bar code are
tapered.

7. The optically variable device according to claim 5,
wherein the optically variable device is contained within a
carrier, and

wherein the first bar code comprises information associ-

ated with an object to which the carrier attaches.

8. The optically variable device according to claim 7,
wherein the information comprises a global trade identifi-
cation number.

9. A machine readable symbol comprising:

a first portion and a second portion;

wherein the first portion of the machine readable symbol
is rendered in an optically variable device, wherein the
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optically variable device is contained within a carrier
associated with a substrate;

wherein the second portion of the machine readable
symbol is provided on a surface associated with the
substrate; and

wherein the first and second portions can be read as a

single machine readable symbol.

10. The machine readable symbol of claim 9, wherein the
first and second portions include bar codes.

11. The machine readable symbol according to claim 10,
wherein the second portion encodes information that supple-
ments information encoded in the first portion.

12. The machine readable symbol according to claim 10,
wherein the first and second portions include linear bar
codes.

13. The machine readable symbol according to claim 10,
wherein the first portion includes a linear bar code and the
second portion includes a two dimensional bar code.

14. A method of generating a machine readable symbol,
comprising:

providing a first portion of the machine readable symbol
in an optically variable device that is included in a
carrier;

associating the carrier with a substrate; and

providing a second portion of the machine readable
symbol on a surface associated with the substrate so
that the first and second portions can be read as a single
machine readable symbol.

15. The method according to claim 14, wherein the first
and second portions include bar codes.

16. The method according to claim 14, wherein the first
and second portions include linear bar codes.

17. The method according to claim 14, wherein the first
portion includes a linear bar code and the second portion
includes a two-dimensional bar code.

18. The method according to claim 14, wherein the first
portion encodes first information; and

wherein the second portion encodes second information

that supplements the first information.

19. The method according to claim 14, wherein the
substrate is associated with a product.

20. The method according to claim 18, comprising gen-
erating a counterfeit prevention means by encrypting the
second information based on the first information.

21. The method according to claim 18, comprising gen-
erating a counterfeit prevention means by assigning a unique
number to the second portion, wherein the unique number is
derived from the first information.

22. The method according to claim 14, wherein the carrier
is affixed to the substrate;

wherein the second portion is provided adjacent to first
portion so that a space is provided between the first and
second portions, wherein the space reduces scanning
errors associated with a scanner device for reading the
machine readable symbol formed by the first and
second portions.
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23. The method according to claim 14, wherein the first
portion encodes data linking the first portion to the second
portion.

24. The method according to claim 14, wherein the first
portion is undetectable when the optically variable device
having the first portion is viewed using light of a first
wavelength range and at a first range of viewing angles; and

wherein the first machine readable symbol is detectable
when the optically variable device having the first
machine readable symbol is viewed using light of a
second wavelength range and at a second range of
viewing angles.
25. The method according to claim 14, comprising affix-
ing the carrier to a product.
26. A method of manufacturing optically variable devices
for facilitating the authentication of products, comprising:

generating a plurality of optically variable devices, each
of which includes a distinct image from a set of unique
images;

creating a plurality of carriers each of which includes one
of the plurality of optically variable devices; and

associating each of the plurality of carriers with a distinct
product from a set of products such that the authenticity
of the set of products can be determined based on the
number of products of the set associated with carriers
that include optically variable devices that include
non-unique images.

27. The method according to claim 26, wherein generat-
ing a plurality of optically variable devices comprises
recording the plurality of optically variable devices in an
embossing plate; and

wherein the plurality of carriers are created using the
embossing plate.

28. The method according to claim 26, wherein the set of
unique images includes a set of sequential images.

29. The method according to claim 28, wherein the set of
sequential images includes a set of sequential numbers.

30. The method according to claim 26, wherein each
image from the set of unique images includes a machine
readable symbol.

31. The method according to claim 30, wherein each
image from the set of unique images includes a bar code.

32. An optically variable device, comprising:

a first bar code, wherein the first bar code is rendered in
the optically variable device based on a second bar
code;

wherein the second bar code is a three-dimensional bar
code including a plurality of bars each having a front
portion, a rear portion, and sidewalls formed therebe-
tween, wherein the sidewalls have a color not detect-
able by a barcode scanner.



