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TITLE OF THE INVENTION
ENHANCED SECURITY AND PRINTABILITY OF INSTANT TICKET SCRATCH-
OFF-COATINGS VIA STOCHASTIC OVERPRINTS

FIELD OF THE INVENTION

[0001] The present invention relates generally to documents, such as lottery tickets,
having variable indicia under a Scratch-Off Coating (SOC), and more particularly to methods
for enhancing the security of the documents with countermeasures inhibiting temporarily
illicit lifting or removing the SOC to surreptitiously deduce the document’s variable indicia

information.

BACKGROUND

[0002] Lottery scratch-off tickets or instant games have become a time-honored method
of raising revenue for state and federal governments the world over. Indeed, the concept of
hiding variable indicia information indicating win or lose information, value, codes, etc.
under a SOC to be viewed only when the SOC is legitimately removed, has also been applied
to numerous other products such as commercial contests, telephone card account numbers,
gift cards, etc. Literally, billions of scratch-off products are printed every year where the
SOCs are used to ensure that the product has not been previously used, played, or modified.
Such documents will be referred to herein generically as “tickets™ for the sake of
convenience.

[0003] Typically the variable indicia are printed using a specialized high-speed ink jet
and are sandwiched between lower security ink film layers and upper security barriers that
protect the variable indicia from illicit identification in virgin (i.e., unsold) tickets. The
purpose is to ensure that the printed variable indicia cannot be read or decoded without first
removing the associated SOC in a manner that it would be obvious to a consumer that the
variable indicia has been revealed — thereby ensuring that a game or product is secure
against picking out winners or extracting confidential information from unsold tickets.
[0004] Nevertheless, there are known techniques for illicitly temporarily mechanically
“lifting” the SOC and thereby viewing the variable indicia. The term “mechanical 1ift” refers

to a process that uses a flat blade (e.g., X-Acto” chisel blade #17) or other device to peel back
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a portion of the SOC to reveal previously hidden variable indicia. The SOC is then glued
back into place such that it is not obvious that the integrity of the SOC has been breached.
The industry has developed countermeasures to the previously described mechanical lift
technique which involve changing the formulation of the SOC so that it is more difficult to
remove and/or it flakes off or crumbles, rather than peeling off in one piece, thereby making
“unassisted” SOC lifts more difficult. However, these techniques have done nothing to
alleviate the vexing problem of “assisted” SOC lifts. Assisted lifts differ from unassisted lifts
in that another medium or material is applied to the SOC (e.g., Kry10n® acrylic clear spray) to
strengthen it, thereby assisting anyone who is attempting a mechanical lift.

[0005] In addition to mechanical SOC lifts, there are also various float techniques to
attempt to remove the SOC, by which chemical soaking solutions (e.g., alcohol and water)
weaken the graphic adhesion between the SOC and its release undercoat to the point where
the SOC simply floats to the surface of the soaking solution as a continuous film, thereby
revealing the variable indicia. After the SOC floats to the surface and the variable indicia is
revealed, the solution is drained off and the continuous SOC film is glued back into place
such that it is not obvious that the integrity of the coating has been breached. The industry has
attempted to mitigate this threat by either designing the chemistry of the SOC and release
undercoat such that the soaking solution will not weaken the graphic adhesion bond or that
portions of the ticket will destruct in the presence of the soaking solution. However, these
countermeasures are only effective against known soaking solutions and the possibility
remains that new soaking chemistry can be developed that can still weaken the release
undercoat and the SOC graphic adhesion. Additionally, if destructive countermeasures are
employed where portions of the ticket disintegrate or are damaged in the presence of the
soaking solution, unfortunately, it becomes possible for the ticket to be destroyed through
innocent consumer handling — e.g., spilling an alcoholic drink on the ticket, accidentally
leaving the ticket in a pocket of clothing when the clothing was being washed, etc.

[0006] Similar to chemical soaks, there are a variety of SOC lifting attacks that
incorporate heat and other possible chemical reactants. In one form of this type of attack, the
ticket on a hot plate backside down where the entire ticket is heated to the point that the SOC
becomes more pliable. At this point a mechanical lift can be attempted, aided by the more
pliable SOC. A variation of this technique is to add a chemical solvent by lightly patting the
SOC surface with a cloth moistened with the solvent, thereby adding a chemical assist to the

heat application. Another variation of this technique is to place a cloth dampened with a
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chemical solvent over the SOC and press a hot iron on top of the cloth for a predetermined
time period. Industry countermeasures to these types of attacks typically involve altering the
chemical bond between the SOC and the release undercoat to ensure sufficient graphic
adhesion under these conditions or to alter the SOC’s chemistry such that it either destructs or
does not become pliable under these conditions. As before, these countermeasures are
potentially only effective to known attacks and may risk the possibility of the ticket being
destroved during normal consumer wear and tear. Additionally, as the chemistry of the SOC
and its associated release undercoat are increasingly altered to provide countermeasures for
the ever-increasing pool of SOC lift attacks, it becomes increasingly difficult to ensure that
the SOC will perform as intended for normal consumer usage, particularly over time and
under high temperature conditions — e.g., being left on a car’s dashboard for an extended
time period in a hot climate, such as in Arizona, New Mexico, or Nevada during the summer.
[0007] Some attempts to mitigate the problem of SOC lift attacks have been attempted
— e.g., European Patents: 2,550,071 and 2,550,072 and European application 2,550,073 Al.
However, the ‘071 patent has the disadvantage of requiring fine fingerprint, water flow, or
Benday-line overprints that typically negatively impact the aesthetics of the ticket. The ‘072
patent discloses manufacturing an irregular release coating thickness that adds to the
complexity of the ticket design and can create undesirable areas where the SOC is difficult
for the consumer to remove, thereby creating another negative impact on ticket aesthetics.
Lastly, the 073" application discloses “... applying an overcoat material over the scratch-off
coating; and wherein the overcoat material is formulated with a reactant that reacts with
chemicals used in assisted mechanical lift attempts and produces a visual indication of the use
of such chemicals...” (Claim 1); however, as previously discussed, this technique introduces
the possibility for the ticket to be destroyed through innocent consumer handling and is only
theoretically effective against a priori known chemical attacks.

[0008] United States patents 5,569,512 and 5,601,887 disclose printing continuous
overprints that mask the boundaries between “secure” and “unsecure” portions of the ticket
for a greater aesthetic effect, as well as possible reduction in the number of printing stations
required. However, the “continuous overprints™ as envisioned by the ‘512 and ‘887 patents
fail to address any SOC mechanical lifting security related issues. Additionally, continuous
overprints can be difficult to print, due to the differences between substrates for the display
portion (i.e., decorative, non-secure portion of the ticket that does not scratch-off — typically

coated directly or indirectly on one side of the paper or other type of substrate) and the SOC
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portion (i.e., the secure portion of the ticket that does scratch-off — typically multiple layers
of security ink films with a rough surface and relatively low graphic adhesion). These
differences between the display and SOC portions are typically difficult to print as a whole in
an aesthetically pleasing basis (e.g., color matching and line widths tend to vary from the
SOC to the display portions) especially with fixed plate printing techniques that are standard
in the art. Nevertheless, the ‘887 patent does disclose ticket embossing as a countermeasure
for SOC lifting attacks. Though, ticket embossing is both complex and costly, consequently
greatly increasing set-up time and costs between different ticket print runs.

[0009] United States patent 5,681,065 discloses various chemical formulations and
physical layers designed to protect the variable indicia in a ticket from unauthorized
detection; but, fails to address SOC lifting attacks, and as previously discussed, is only
theoretically effective against then-known chemical attacks. Furthermore, the ‘065 patent
discusses ink film layers that may be destroyed through innocent consumer handling.

[0010] Finally, United States patent 5,803,504 discloses printing color screened half-
tone images in ticket SOC overprint portions. Additionally, the 504 patent identifies minimal
SOC lifting security related benefits inherent in screened color half-tone images in ticket
SOC overprint portions, simply stating: “The overprint region therefore provides a level of
security to a scratch-off lottery ticket which is superior to prior overprinted lottery tickets. In
addition, the appearance of the lottery ticket is significantly improved.” (Column 3, lines 35-
39). However, screened color half-tone images are difficult to print over irregular surfaces
(typical of SOC ink films) with the SOC display portion boundary possibly falsely appearing
to be a lift attempt and the SOC portion itself often appearing to include visual defects due to
the relatively rough and/or irregular SOC ink film surface. Additionally, by the periodic
nature of screened overprints, mechanical SOC lifts may still be conducted with minimal
detection so long as the lift cut lines are parallel to the periodic screen printed dots typical of
the printing over the SOC using Amplitude Modulation (AM).

[0011] It is therefore highly desirable to develop techniques and methods for ensuring
the security and integrity of ticket SOCs that are less reliant on special (i.e., predefined
attack) circumstances, offering a more robust and generic defense against multiple types of
SOC lifting attacks. Particularly, these security techniques should enhance the aesthetics of
the ticket, rather than detract from its appearance. Ideally, these security techniques should

also enhance the printability (i.e., ease of printing) the ticket.
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SUMMARY OF THE INVENTION

[0012] Objects and advantages of the invention will be set forth in part in the following
description, or may be apparent from this description, or may be learned through practice of
the invention.

[0013] In accordance with aspects of the invention, a security-enhanced document with a
removable SOC, which may be an instant lottery ticket in certain embodiments, includes any
manner of suitable substrate, having the variable indicia remaining unreadable until the
associated SOC layer is removed. The document has immunity to lifting or floating attacks
by providing a persistent visually identifiable indication that a lifting or floating attack was
attempted. Additionally, the document’s overprint and display portions may be readily
produced with minimal aesthetic problems.

[0014] One broad aspect of the invention is a security-enhanced document comprising: a
substrate; at least one display portion directly or indirectly printed on the substrate providing
decorative printing and optionally providing instructions for use of the document; variable
indicia directly or indirectly printed on the substrate; at least one release coat applied over the
variable indicia; at least one SOC applied over the release coat to maintain the variable
indicia unreadable until removal of the SOC; and a stochastic image overprint printed on at
least one of at least a part of the SOC and at least a part of the display portion.

[0015] Under the broad aspect, the stochastic image overprint is comprised of process
colors.

[0016] Under the broad aspect, the stochastic image overprint overlays at least a part of
the SOC.

[0017] Under the broad aspect, the stochastic image overprint overlays at least a part of
the display portion.

[0018] Under the broad aspect, the stochastic image overprint overlays at least part of
the SOC and at least part of the display portion.

[0019] Under the immediately preceding aspect, the stochastic image overprint includes
a fade trap portion extending beyond the SOC overprint portion onto the display portion.
[0020] Under the immediately preceding aspect, the stochastic fade trap portion is wider
than 1/72-inch (0.35 mm).

[0021] Under the broad aspect, there is a separate stochastic image overprint printed
over at least a part of the SOC and there is a separate stochastic image overprint printed over

the display portion.



WO 2018/017359 PCT/US2017/041482

[0022] Under the immediately preceding aspect, the stochastic image overprints over the
SOC and over the display portion include a combined fade trap portion centered about a
demarcation boundary area between the SOC and the display portion.

[0023] Under the immediately preceding aspect, the stochastic image overprint fade trap
portion is wider than 1/72-inch (0.35 mm).

[0024] Under the broad aspect, the stochastic image overprint is comprised of FM
imaging. This will be explained hereinafter.

[0025] Under the broad aspect, the stochastic image overprint is comprised of hybrid
FM-AM imaging. This will also be explained hereinafter.

[0026] Another broad aspect of the invention relates to a method aspect. The broad
method aspect is a method for making a security-enhanced document comprising a substrate
having a SOC over variable indicia, the method comprising: (a) printing at least one display
portion directly or indirectly on the substrate providing decorative printing and optionally
providing instructions for use of the document; (b) printing variable indicia directly or
indirectly on the substrate; (c) providing at least one release coat applied over the variable
indicia; (d) providing least one SOC applied over the release coat to maintain the variable
indicia unreadable until removal of the SOC; and

[0027] (e) printing a stochastic image overprint on at least one of at least a part of the
SOC and at least a part of the display portion.

[0028] Under the broad method aspect, (d) comprises printing the stochastic image
overprint using process colors.

[0029] Under the broad method aspect, (d) comprises printing the stochastic image
overprint over at least a part of the SOC.

[0030] Under the broad method aspect, (d) comprises printing the stochastic image
overprint over at least a part of the display portion.

[0031] Under the broad method aspect, (d) comprises printing the stochastic image
overprint over at least part of the SOC and at least part of the display portion.

[0032] Under the broad method aspect, (d) comprises printing the stochastic image
overprint to include a fade trap portion extending beyond the SOC overprint portion onto the
display portion.

[0033] Under the immediately preceding method aspect, (d) comprises printing the
stochastic fade trap portion wider than 1/72-inch (0.35 mm).
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[0034] Under the broad method aspect, (d) comprises separately printing a stochastic
image overprint over at least a part of the SOC and separately printing a stochastic image
overprint over the display portion.

[0035] Under the immediately preceding method aspect, (d) comprises printing the
stochastic image overprints over the SOC and over the display portion to include a combined
fade trap portion centered about a demarcation boundary area between the SOC and the
display portion.

[0036] Under the immediately preceding method aspect, (d) comprises printing the
stochastic image overprint fade trap portion wider than 1/72-inch (0.35 mm).

[0037] Under the broad method aspect, (d) comprises printing the stochastic image
overprint using FM imaging. As above, this will be explained hereinafter.

[0038] Under the broad method aspect, (d) comprises printing the stochastic image
overprint using hybrid FM-AM imaging. As above, this will be explained hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG. 1 is an exploded isometric view of a representative example of a traditional
lottery-type instant ticket security ink film stack where the variable indicia is sandwiched in
the stack with spot color overprints applied to the SOC.

[0040] FIG. 2 is an exploded isometric view of a second representative example of a
traditional lottery-type instant ticket security ink film stack where the variable indicia is
sandwiched in the stack with a common screened overprint applied to the SOC and display
portions of the ticket.

[0041] FIG. 3 is a front plan view of representative examples of two different magnified
images printed with 175 and 200 line screen as compared to the same images stochastic
printed.

[0042] FIG. 4 is a front plan view of a representative magnified example of traditional
trapping overlapping the SOC and display border demarcation.

[0043] FIG. 5 is a front plan view of embodiments of a representative magnified
example of stochastic fade trapping overlapping the SOC and display border demarcation
areas.

[0044] FIG. 6 is a front plan view of a representative magnified example of stochastic

fade trapping obscuring miss-registration of the embodiments of FIG. 5.
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[0045] FIG. 7 is a front plan view comparison of illustrative SOC lifts executed with line

screen and stochastic overprints.

DETAILED DESCRIPTION

[0046] Typically, at least certain portions of tickets, such as the display portion, are
printed using Amplitude Modulation (AM), a type of screen printing process where the AM
modulates the screen area by changing the size of halftone dots present in an ordered position
in a particular area based on predetermined fixed geometric pattern and spacing aspects. With
traditional AM imaged halftones, the printed dot size is varied depending on the gray level
value of the underlying gray scale image, while the dot frequency is held constant — e.g.
clustered-dot ordered dither. Hence AM or “screened” halftones have a periodic grid-like
appearance when magnified.

[0047] In contrast with AM printing, Frequency Modulation (FM) printing is a type of
screen printing process where the FM modulates the screened area by changing the number or
density, rather than the size, of randomly distributed dots that appear in a particular area. The
FM method which does not use fixed spacing is typically used in stochastic printing, which is
often used in computer to plate techniques, often resulting in finer images than images using
AM printing. FM halftones have a fixed dot size and shape, but the frequency of the dots
varies with the gray level of the underlying gray scale image. Conventional digital FM
halftones have a fixed dot size of one pixel — e.g. those produced by dispersed-dot ordered
dither and error diffusion. Thus, FM imaged halftones typically appear to be pseudo-
randomly dispersed under magnification.

[0048] While FM image printing is preferred for the stochastic overprint portions of
tickets in the present invention, a combination of FM and AM image printing, hereinafter
referred to as “hybrid FM-AM” image printing or imaging, could also be used. Hybrid FM-
AM halftones have variable dot shape and/or size and variable dot frequency that depend on
the gray level value to be reproduced.

[0049] In a particular embodiment, the variable indicia is first imaged on a portion of the
ticket with the upper SOC security coatings (e.g., release coat, Upper Blocking Black —
“UBB”, white opacity layers, etc.) applied directly over the general variable indicia portion(s)
and a digital non-line screen image is printed directly over the SOC portion using a form of

dithering and/or stochastic printing which as a minimum would be FM imaging and could
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include a hybrid FM-AM imaging. Dithering is a process by which an intentionally applied
form of noise used to randomize quantization error, preventing large-scale patterns such as
color banding in images. The stochastic image overprints as used herein preferably include
dithering, and the term “stochastic image™ should be interpreted to include “dithering”
imaging with FM and also including hybrid FM-AM halftones. The stochastic image has the
advantage over a line screen AM image of being tolerant to substrate physical irregularities,
as well as being extremely visually sensitive to any mechanical dislocation of the continuity
of the variable dot or pixel image on the surface of the SOC — i.e., a stochastic image
provides visual indications of SOC lifts after the lift have been done. This embodiment also
has the advantage that a more common method of printing (e.g., offset, flexographic, gravure,
screen, etc.) would be unable to replicate the image, thereby providing additional security
countermeasures to duplication. Additionally, stochastic imaging can be digitally tuned to
achieve consistent and attractive images while accommodating rougher substrate surfaces
typical of a SOC on which such overprints are printed.

[0050] In another embodiment, the variable indicia are imaged on a portion of the ticket
with at least a portion of the upper SOC security coatings applied over the entire ticket
surface. In this embodiment, a non-line screen image photograph or image is digitally printed
across the entire ticket surface including the SOC area using a form of stochastic FM or a
hybrid FM-AM imaging. This embodiment has the security advantages of the digital
stochastic printing previously discussed, while also avoiding many of the difficulties in
reliably and aesthetically printing the display and SOC portions of the ticket with a common
process color printing medium. Additionally, this embodiment provides an additional
countermeasure against SOC floats since the SOC portion (i.e., scratch-off surface, which has
low graphic adhesion) and display portion (i.e., static surface, which has high graphic
adhesion) share a common ink film.

[0051] In both of these embodiments, the variable indicia may be imaged indirectly on
the ticket’s substrate by imaging the variable indicia on the top of one of potentially several
security ink film layers (e.g., lower blocking layer(s) for opacity and printable contrast layer)
or also imaged directly on the ticket’s substrate (assuming sufficient opacity can be achieved
by other means). The essential concept of the invention is to provide added security
countermeasures against SOC lifts or floats by printing a stochastic image over at least one of
a part of the SOC and at least a part of the display portion to provide an obvious visual

indication that a SOC lift or float has occurred after the attempted lift or float has occurred, as
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well as to provide a countermeasure to copying, while at the same time enhancing printability
and aesthetics.

[0052] Described are a number of printing mechanisms and methods that provide
practical details for reliably producing secure variable indicia under a secure SOC that is
inherently immune to various SOC lifting or floating pick-out techniques that physically raise
a portion of or the entire SOC such that it can be reapplied to the ticket without detection.
These mechanisms and methods also enhance aesthetics and printability. Although the
examples provided herein are primarily related to instant tickets, it is clear that the same
methods are applicable to any type of document (e.g., telephone card) where information is
protected by a SOC.

[0053] Reference will now be made in detail to examples of the invention, one or more
embodiments of which are illustrated in the drawings. Each example is provided by way of
explanation of the invention, and is not meant as a limitation of the invention. For example,
features illustrated or described as part of one embodiment may be used with another
embodiment to yield still a further embodiment. It is intended that the present invention
encompass these and other modifications and variations as come within the scope and spirit
of the invention.

[0054] Before describing the present invention, it may be useful to first provide a brief
description of the current state of the art of instant ticket production and printing to ensure
that a common lexicon is established of existing systems prior to disclosing the present
invention. This description of the current state of the art of instant ticket production is
provided in the discussions of FIG. 1 (non-screened overprints) and FIG. 2 (screened
overprints) with printing methods provided in FIG. 3 (screened versus stochastic) and FIG. 4
(trapping).

[0055] FIG. 1 depicts a representative example of the variable indicia and associated
security ink stack typical of a traditional ink jet SOC secured document — i.e., an instant
lottery ticket 100. As shown in FIG. 1, the variable printed variable indicia 104 is inserted
between lower security ink films 102 and 103 and upper security ink films 105 through 107
in an attempt to provide barriers protecting the variable indicia 104 from diffusion, candling,
and other known attacks. The entire ink film stack is deposited on a paper, foil, or other
substrate 101. The lower security-ink film layers provide opacity and diffusion barriers 102,
as well as a higher contrast (e.g., white or gray) background 103, such that a human consumer

can read the variable indicia 104. The upper security ink film layers also isolate the variable
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indicia 104, first with a clear release coating 105 that helps seal the variable indicia to the
substrate and also causes any ink films printed on top of it to scratch-off. Next, one or more
upper opacity layer(s) 106 is/are applied to help protect against candling and fluorescence
attacks. On top of the opacity layer(s) one or more white ink film(s) 107 is/are typically
applied that provides a higher contrast background for overprint inks. Finally, decorative
overprint inks 108 and 109 are applied for both an attractive appearance of the SOC portion,
as well as sometimes providing additional security. In addition to the security ink stacks,
variable indicia, and overprint layers 102 through 109 of the ticket 100, there is also a
decorative display printing portion 110 through113 designed to make the ticket 100 more
attractive and optionally provide instructions for game play. Typically, this display printing is
printed via an offset or flexographic (i.e., fixed printing plate) process where the four primary
printing colors Cyan 110, Magenta 111, Yellow 112, and blacK 113 (i.e., CMYK) are
blended in varying intensity to mimic all colors perceived by a human.

[0056] Thus, a large number of security ink film layers (seven in the example of FIG. 1)
are typically used to protect and allow for consumer readability of the variable indicia 104 of
a traditional SOC protected document such as an instant lottery ticket. Of course, the example
of FIG. 1 is just one possible arrangement of a traditional SOC protected document with
security ink films, with the goal of any security ink film coating arrangement being to provide
barriers to outside attempts to detect the variable indicia without legitimately removing the
SOC.

[0057] For example, FIG. 2 provides an alternative exploded isometric view of an
embodiment of a lottery-type instant ticket 200 with a security ink film stack protecting
variable indicia where the display portion 209 and overprint portion 209 are both printed in
the same screened process color (i.e., CMYK) application. In certain applications this
alternative embodiment may be preferred where it is desirable to ensure that the graphics of
the overprint portion 209 and the display portion 209” seamlessly blend together and may
therefore provide a limited countermeasure to unassisted and assisted SOC lifting or floating
techniques where the SOC is temporally “lifted” or “floated” by various means. The lifting or
floating means for illicitly of the SOC allows for the underlying variable indicia 204 to be
observed, and then the SOC can be rolled back into position and fixed with an adhesive,
thereby making the ticket appear uncompromised. Additionally, screened process color

overprints tend to be more attractive than spot colors.

11



WO 2018/017359 PCT/US2017/041482

[0058] The remainder of the prior art embodiment 200 of FIG. 2 is essentially the same
as embodiment 100 (FIG. 1) with the variable printed variable indicia 204 located between
lower security ink films 202 and 203 and upper security ink films 205 through 207 in an
attempt to provide protective barriers against all known attacks on the SOC. As before, the
entire ink film stack is deposited on a paper, foil, or other substrate 201. The lower security-
ink film layers provide an opacity 202 barrier as well as a higher contrast (e.g., white or gray)
background 203, such that a human consumer can read the variable indicia 204. The upper
security ink film layers also isolate the variable indicia 204, first with a release coating 205
that helps seal the variable indicia to the substrate and also causes any ink films printed on
top of it to scratch-off. Next, one or more upper opacity layer(s) 206 is/are applied. On top of
the opacity layer(s) one or more white ink film(s) 207 is/are typically applied that provides a
higher contrast background for overprint inks.

[0059] This alternative embodiment 200 would apparently provide a countermeasure to
floating as well as unassisted and assisted SOC mechanical lift attacks by eliminating any
clear demarcation between the overprint portion 209 and the display portion 209” with
presumably any mechanical lift or float attempt disrupting the homogenous overprint 209 and
display 209°. This disruption in image effect can be amplified by including fine lines (e.g.
Benday printing) and/or other micro-printing around the boundary between the overprint
portion 209 and the display portion 209°. Howeyver, as a practical matter, this countermeasure
1s somewhat limited, since it is difficult to obtain consistent printing results (both in terms of
color and image sharpness) due to the differences in the printing surfaces to which the
security portion (i.e., SOC) overprint portion 209 and the display portion 209’ are applied.
The SOC portion of the ticket on which the overprint 209 is printed, typically is a rougher
surface and provides a different chemical and contrast ink film background than the smoother
typically coated paper substrate 201 for the display printing portion 209°.

[0060] Additionally, the transition from the surfaces of the overprint portion 209 to the
display portion 209° typically requires the screened overprint to maintain a consistent film
while falling off of multiple ink film layers (e.g., five layers — 202 through 207 — as shown
in FIG. 2). While this “ink film security tower” is a small height to human perception, it is
very significant in terms of maintaining ink film consistency from the surfaces of the
overprint portion 209 to the display portion 209°. When it is realized that a single screened
ink film combined application of the overprint portion 209 and the display portion 209’ is

required to maintain continuity over a vertical distance of approximately five times its own
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thickness, it can be appreciated that printing both the overprint portion 209 and display
portion 209” with a single screened application will be problematic at best — especially if
fine lines and micro printing are included. Depending on the artwork design of the overprint
portion 209 and the display portion 209°, the resulting disruption in the printed line screen
may even give a false positive indication of a SOC lift when none has been attempted. While
there are some known techniques of mitigating this “ink film security tower” screened
printing problem (e.g., gradually stepping out or making each subsequent security ink film
layer have a little smaller area than the previous underlining layer, thereby changing the “ink
film security tower” to an “ink film security ramp”), these techniques tend to also be
problematic and require precision registration that is difficult to maintain over a long print
run — especially for the clear release coat.

[0061] Fortunately, utilizing stochastic imaging for the security-enhanced SOC
documents according to the present invention, instead of screened printing for overprints, can
mitigate the problems of differences in surfaces between the SOC and paper substrate as well
as the “ink film security tower.” Since stochastic imaging does not rely on an AM fixed
screen pattern to simulate halftones images, stochastic FM or hybrid FM-AM printed ink
films tend to be less sensitive to surface irregularities and inconsistencies, since there is no
virtual grid being deformed over non-planar substrates. For example, FIG. 3 illustrates
magnified samples of two types of images (i.e., a photograph 300 and a decimal number 301)
printed with a “175” AM line screen (images 302 and 305), a “200” AM line screen (images
303 and 306), compared to images applied by a FM stochastic imager (images 304 and 307).
The virtual grid inherent in any form of AM line screen printing (images 302, 303, 305, and
306) can be readily observed in FIG. 3, in contrast to the smoother (i.e., more random)
appearing arrangement of dots printed with the stochastic imager (images 304 and 307).
Although stochastic image printing has been used on non- security-enhanced SOC documents
as exemplified in FIG. 3, stochastic image printing has not been used on security-enhanced
SOC documents. This pseudorandom appearing distribution of printed dots at a microscopic
level with the FM stochastic method of printing typically produces a higher quality image
that tends to be more immune to substrate surface irregularities including “ink film security
tower” fall off. Compared to the prior art, with the present invention, the variable nature of
stochastic imaging with FM and optionally hybrid FM-AM imaging overprint over the SOC

portion and over the adjacent display portion readily enables images to be fine-tuned or
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trapped at known zones of demarcation (e.g., “ink film security tower” fall off), thereby
further mitigating image distortion and possibly false indications of SOC lifts or floats.
[0062] The term of “trapping,” well known in the art, is defined as allocating a finite
amount of space, such as one printer dot (e.g., “1/72-inch” or 0.35 mm in diameter or other
major dimension for non-circular shapes), where one color and or layer transitions into
another. Traditionally, trapping is implemented to allow for a small amount of out-of-register
condition for printing presses so as not to produce any white voids due to the substrate
showing through any out-of-register gaps. The simplest trap uses a solid object such as a line
to hide the gaps. FIG. 4 illustrates one prior art example of imaging 400 highlighting the SOC
area and the trap, shown in the form of a solid line, and 400’ showing the SOC with a
screened overprint. In FIG. 4 trap 402, shown e.g.in red in FIG. 4, and trap 402°, shown in a
black outline around the image in FIG. 4, is employed between the SOC portion and the
display portion. See the e.g. red trap 402 between the SOC 401, shown in black silhouette in
FIG. 4 and the display portion 403, shown e.g. in blue in FIG. 4. See the black trap 402'
between the SOC overprint portion 401°, shown in e.g. green in FIG. 4, and the display
portion 403°, shown in e.g. blue in FIG. 4. This type of trapping would most likely be
employed when the overprint portion and the display portion of an instant ticket would be
printed as separate processes (see FIG. 1). With this type of trapping, any SOC and display
demarcation (e.g., “ink film security tower” fall off) would be minimized at the expense of
probable loss of sensitivity to SOC lifts or float attacks. Furthermore, as shown in FIG. 4, this
traditional implementation also has the disadvantage that any photographic image has an
outline, which is typically not aesthetic.

[0063] Compared to traps in the form of a solid line shown in the prior art of FIG. 4 the
present invention uses a continuous blend of stochastic image printing from the SOC portion
to the display portion — see image 500 of FIG. 5. In one embodiment, the images of FIG. 5
are produced via two separate processes — i.e., a first process where the overprint portion
over the SOC portion is printed via a stochastic imager with the display portion printed via
traditional line screen printing, and a second process where the overprint portion over the
SOC portion and the display portion are printed by two separate stochastic imagers. In this
second process, blending techniques are used to mitigate the figure’s transition from the SOC
overprint portion to the display portion, even though two different images are applied with at
least the overprint portion overlying the SOC produced via a stochastic imager. When

utilizing separate printing processes for the overprint portion and the display portion, a
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continuous fade between the two portions can be created, minimizing demarcation transitions
while maintaining security against SOC lifts and floats. With this technique, the top
(overprint portion overlaying the SOC) stochastic imager extends the blend outside the area
of the SOC portion into the display portion by stochastically fading the overlapping portion
gradually from the overprint portion overlying the SOC onto the display portion. Thus, in this
embodiment, the blend extending beyond the SOC will cover any mis-registration of the
imagers, as well as minimize demarcation areas between the SOC overprint portion and the
display portion.

[0064] For example, refer to images 501 and 502 of an instant ticket that includes
security coatings that will ultimately be scratched-off by the consumer in FIG. 5. The images
501 and 502 respectively show a SOC portion 505, shown in black silhouette, and the SOC
stochastic overprint portion 505°, shown in green.. For the instructive purposes of this
example, the display portion 507 and 507° of the instant ticket is simply illustrated as a white
background 507 and 507, but it is to be understood that more complex display backgrounds
are possible and desirable in many cases. As shown in FIG. 5, the stochastic blend area 506
and 506°, also called a “fade trap™ portion or area, shown in a fading, e.g. blue, area
transitioning from the black SOC portion 505 and the e.g. green overprint 505° overlaying the
SOC to the e.g. blue display portion 507 and 507°, gradually fades in intensity and saturation
as the distance increases from the SOC or SOC overprint portions 505 and 505'. This
stochastic fade trap portion literally blurs the demarcation boundary area variances (e.g., “ink
film security tower”) between the black SOC 505 and the white display portion 507, and
between the e.g. green SOC overprint portion 505' and the display portion 507, thereby
effectively camouflaging printing irregularities at the boundary, while at the same time
providing a SOC lift and float countermeasure by subtly extending the stochastic SOC
overprint ink film onto the display portion. The microscopic pseudorandom FM arrangement
of stochastic printed dots makes realignment attempts very difficult after a SOC lift or float.
The stochastic fading also functions as a trap protecting against mis-registration between ink
film layers.

[0065] In one embodiment, both the SOC overprint portion and the display portion
would be printed with separate stochastic imagers. In this embodiment, the stochastic fading
effect is enhanced with both the SOC overprint and the display imagers contributing
stochastic fade. In this embodiment, the stochastic display image portion (at a lower level)

would contain a complimentary blend to the stochastic SOC overprint (at an upper level),
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thereby enhancing the illusion of a continuous ink film between the stochastic SOC overprint
portion and the stochastic display portion. For example, FIG. 5 illustrates the fading e.g. blue
stochastic trap portion 508 with increased saturation into the e.g. blue display portions 503
and 504.

[0066] In another embodiment, the width of the stochastic fade trap area can be
increased, thus reducing press registration requirements. With stochastic fade, the trapping
areas can be much larger than aesthetically possible for solid lines, since the stochastic fade
portions(s) tend to blend into the overall image, such that any mis-registration and blending
occurs on a micro level and consequently, is not noticed by most observers. Thus, larger
stochastic trap fade portions are possible over traditional line traps — e.g., over the area of
two (1/32 inch or 0.8 mm), three (1/16-inch or 1.6 mm), or four (1/8-inch or 3.8 mm printer
dots, as opposed to typically over the area of one printer dot (1/72-inch or 0.35 mm) for more
traditional line traps. For example, FIG. 6 illustrates four copies 525 through 528 of the same
image. The copy 525 is completely in register. The copy 526 is grossly out of register, (i.e.,
approximately 1/8-inch or 3.8 mm out-of-register), being too low in the vertical axis. The
copy 527 is grossly out of register too far left in the horizontal axis. The copy 528 is grossly
out of register too far right in the horizontal axis. Notice that the primary indication of an out-
of-register condition exists is where the stochastic SOC overprint portion drifts away from
the edge (at locations 529, 530, and 531), but not where the stochastic SOC overprint portion
and the stochastic display portion share a stochastic fade (at locations 532, 533, and 534).
[0067] The technique of stochastic fading also can be applied by a single application of
both overprint and display by a single stochastic imager. In this alternative embodiment, the
stochastic fade trap portions 506 and 506 are printed by a single imager with previously
known areas of printing irregularities (e.g., demarcation boundary “ink film security tower”
fall off), including relatively wide areas of stochastic fading. Thus, even though the single
stochastic print application may experience the same physical disruptions as AM screen
printed images, the appearance of disturbed images can be minimized. Additionally, with
prior art AM screen printing, common printing of both the SOC overprint portion and the
display portion may result in differences in color and laydown due to the difference in
substrate surfaces between the display portion (e.g., smooth, coated primer paper) and the
SOC portion (e.g., relatively rough surface with low graphic adhesion). An advantage of this
alternative embodiment of printing both the SOC overprint portion and the display portion

with a common stochastic imager is that the visual impact of any potential differences in the
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SOC overprint portion and the display portion in terms of color and laydown can be
minimized by creating a fuzzy boundary between the two portions with the use of stochastic
fading. This stochastic fading portion effectively blends the two different SOC overprint
portion and the display portion together.

[0068] While stochastic imaging tends to be more tolerant to surface irregularities and
therefore, offers greater printability of SOC type documents, while also offering immunity to
false indications of SOC lifts or floats, stochastic imaging is also unexpectedly better at
highlighting mechanical SOC lifts under some circumstances. By the virtual grid nature of
AM screened images, fine cut lines made parallel to either screen axis of the virtual grid tend
to be less obvious to the unaided human eye than non-parallel cut lines. This is because
parallel cut lines tend to blend in with the overall pattern inherent in a virtual grid and deform
a minimal number of periodically printed AM dots. Conversely, since stochastic imaging
does not feature a periodic printed dot distribution, but primarily varies dot position (i.e.,
FM), it does not include anything resembling a virtual grid — e.g., see FIG. 3 stochastic
images 304 and 307 as compared to AM screen images 302, 303, 305, and 306.
Consequently, since stochastic imaging theoretically offers no underlying patterns or
symmetries for an attacker to exploit, there are no hypothetical cut angles inherent in
stochastic imaging that will make a mechanical lift attempt less obvious.

[0069] For example, FIG. 7 depicts a graduated line screen SOC overprint portion (600,
600’, and 600°°) with variable indicia 601 depicting two dollars “$2.” The overprint as
illustrated is a magnified 0.2 inch x 0.2 inch (5.1 mm x 5.1 mm) of printing area, with a 45°,
150 LPI (Lines Per Inch) screen, at 1600 dpi (Dots Per Inch). The line screen sample 600° is
illustrated partially scratched-off at image 601 with irregular edges 602 typical of standard
consumer SOC removal. In contrast, the line screen sample 600°” illustrates the same variable
indicia 601 partially revealed after a mechanical SOC lift using a flat blade (e.g.. X-Acto®
chisel blade #17) or other device to lift or cut out a portion of the SOC. Notice the straight
border edges 603 indicative of a SOC lift. The diamond shaped square lifted portion of the
SOC 604 is shown fully removed in FIG. 7 for instructive purposes. With normal SOC lifts,
one edge (e.g., upper right) is typically left intact to simplify realignment and reattachment of
the lifted SOC portion 604 after illicit identification of the indicia 601. After realignment and
reattachment in image 600°"" of the lifted SOC portion 604°, the remaining cut outline 603’
can be effectively camouflaged to casual human inspection so long as the cut outline 603" is

parallel with the axis or axes of the line screen overprint. Thus, with traditional line screens,
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the actual amount of human detectable visual damage resulting from a mechanical SOC lift
can be minimized to the point that most players would not notice.

[0070] Conversely, with the use of stochastic, instead of traditional, line screen SOC
overprints, the possibility of performing SOC lifts cuts along the axis of a periodic
arrangement of imaged dots (i.e., AM) is no longer available. As illustrated in FIG. 7, in the
stochastic SOC overprint sample 610, the virtually randomized dot placement (i.e., FM)
eliminates any clear straight line cut path that does not damage multiple imager dots. Thus,
an SOC lift 612 leaves a more obvious cut outline 611, making both assisted and unassisted
SOC lifts mostly detectable with even casual consumer inspection. Consequently,
mechanical SOC lifts are no longer a viable method of illicitly determining the hidden
variable indicia’s identity when stochastic image overprinting is used.

[0071] Of course, there are other variations of the disclosed embodiments that would be

apparent to anyone skilled in the art in view of this disclosure.
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CLAIMS

1. A security-enhanced document comprising: a substrate; at least one display portion
printed directly or indirectly on the substrate providing decorative printing and optionally
providing instructions for use of the document; variable indicia printed directly or indirectly
on the substrate; at least one release coat applied over the variable indicia; at least one
scratch-off coating applied over the release coat to maintain the variable indicia unreadable
until removal of the scratch-off coating; and a stochastic image overprint printed on at least
one of at least a part of the scratch-off coating and at least a part of the display portion.

2. The document as in claim 1, wherein the stochastic image overprint is comprised of
process colors.

3. The document as in claim 1, wherein the stochastic image overprint overlays at
least a part of the scratch-off coating.

4. The document as in claim 1, wherein the stochastic image overprint overlays at
least a part of the display portion.

5. The document as in claim 1, wherein the stochastic image overprint overlays at
least part of the scratch-off coating and at least part of the display portion.

6. The document as in claim 1, wherein the stochastic image overprint includes a fade
trap portion extending beyond the scratch-off coating overprint portion onto the display
portion.

7. The document as in claim 6, wherein the stochastic fade trap portion is wider than
1/72-inch (0.35 mm).

8. The document as in claim 1, wherein there is a separate stochastic image overprint
printed over at least a part of the scratch-off coating and there is a separate stochastic image
overprint printed over the display portion.

9. The document as in claim 8, wherein the stochastic image overprints over the
scratch-off coating and over the display portion include a combined fade trap portion
centered about a demarcation boundary area between the scratch-off coating and the display
portion.

10. The document as in claim 9, wherein the stochastic image overprint fade trap
portion is wider than 1/72-inch (0.35 mm).

11. The document as in claim 1, wherein the stochastic image overprint is comprised

of FM imaging.
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12. The document as in claim 1, wherein the stochastic image overprint is comprised
of hybrid FM-AM imaging.

13. A method for making a security-enhanced document comprising a substrate
having a scratch-off coating over variable indicia, the method comprising:

(a) printing at least one display portion directly or indirectly on the substrate
providing decorative printing and optionally providing instructions for use of the document;

(b) printing variable indicia directly or indirectly on the substrate;

(c) providing at least one release coat applied over the variable indicia;

(d) providing least one scratch-off coating applied over the release coat to maintain
the variable indicia unreadable until removal of the scratch-off coating; and

(e) printing a stochastic image overprint on at least one of at least a part of the
scratch-off coating and at least a part of the display portion.

14. The method of claim 13, wherein (d) comprises printing the stochastic image
overprint using process colors.

15. The method of claim 13, wherein (d) comprises printing the stochastic image
overprint over at least a part of the scratch-off coating.

16. The method of claim 13, wherein (d) comprises printing the stochastic image
overprint over at least a part of the display portion.

17. The method of claim 13, wherein (d) comprises printing the stochastic image
overprint over at least part of the scratch-off coating and at least part of the display portion.

18. The method of claim 13, wherein (d) comprises printing the stochastic image
overprint to include a fade trap portion extending beyond the scratch-off coating overprint
portion onto the display portion.

19. The method as in claim 18, wherein (d) comprises printing the stochastic fade trap
portion wider than 1/72-inch (0.35 mm).

20. The method of claim 13, wherein (d) comprises separately printing a stochastic
image overprint over at least a part of the scratch-off coating and separately printing a
stochastic image overprint over the display portion.

21. The method of claim 20, wherein (d) comprises printing the stochastic image
overprints over the scratch-off coating and over the display portion to include a combined
fade trap portion centered about a demarcation boundary area between the scratch-off coating

and the display portion.
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22. The method of claim 21, wherein (d) comprises printing the stochastic image
overprint fade trap portion wider than 1/72-inch (0.35 mm).

23. The method of claim 13, wherein (d) comprises printing the stochastic image
overprint using FM imaging.

24. The method of claim 13, wherein (d) comprises printing the stochastic image

overprint using hybrid FM-AM imaging.
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