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Description
FIELD OF THE INVENTION

[0001] The present invention relates generally to documents, such as lottery tickets, having indicia under a Scratch-
Off-Coating (SOC), and more particularly to methods for enhancing the redundancy of the documents while adding to
the aesthetics of the documents.

BACKGROUND

[0002] Lottery scratch-off 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 indicia information under a SOC 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 Scratch-Off-Coatings (SOCs) are used to ensure that
the product has not been previously used, played, or modified.

[0003] Typically, the indicia are printed using a specialized high-speed ink jet printer or imager with a water-soluble
dye. Normally, the indicia are monochromatic black or in some cases red in color, but in all cases each type of indicia
is imaged as a discrete spot color.

[0004] This use of single spot color indicia imaging has repeatedly proven to be problematic with traditional spot color
inkjet heads partially clogging, such that a portion of the indicia prints while other portions do not. For example, in January
2015, a Roswell, New Mexico lottery player believed he won over $500,000 in an instant ticket key number match game.
The lottery player believed that he was holding a winning ticket 100 (FIG. 1) because the key number match indicia was
"1" and the lottery ticket misprint, due to clogged inkjet, made the intended indicia numbers of "18" and "13" to appeared
to be two occurrences (101 and 102) of the winning key match number "1" (i.e., two $250,000 winners) with the intended
second indicia digits barely appearing (101 and 102) on the ticket 100. A similar $500,000 misprint due to clogged inkjet
heads occurred with the Florida Lottery (FIG. 2 - 110) with the ticket holders filing a lawsuit against the lottery after they
were told their apparent winning ticket was a misprint. Again, in the case of the Florida Lottery, the misprinted ticket 110
displayed misprinted key match indicia 111, which when matched to game indicia 112 readily appeared to be a $500,000
winner. Indeed, there are many other documented cases (e.g., Wisconsin Lottery apparent $1,000 winning ticket) of
instant ticket misprints due to clogged inkjet imager heads with some news media and attorneys claiming that the lottery
or the ticket manufacturer should be forced to pay for the apparent misprinted prize value.

[0005] Some attempts to mitigate the problem of clogged lottery inkjet misprints have been attempted with the incor-
poration of detailed legal disclaimers, abbreviated captions of indicia, and the development of elaborate automated press
monitoring systems - e.g., US Patent 7,665,400 (Duke). However, legal disclaimers do nothing to mitigate bad press
resulting from misprinted lottery tickets and so far have not stopped lawsuits. Additionally, most players do not notice
any indicia captions due to small size and abbreviated spelling - see FIG. 3 magnification of Florida ticket 110’ misprinted
key match indicia 113 and associated caption 114. Automated press monitoring systems, while commendable in theory,
have in practice proved to be both expensive and unreliable - e.g., the previously cited New Mexico Lottery misprinted
ticket 100 of FIG. 1 and Florida Lottery misprinted ticket 110 of FIG. 2 were both printed with the support of an automatic
press monitoring system as disclosed in the cited Duke patent.

[0006] To date, some state jurisdictions have attempted to pass legislation forcing lotteries or their ticket providers to
pay out apparent prizes on misprinted tickets with comments like: "That’s a real problem because people are throwing
away tickets all the time that could very well be winning tickets if these misprints are out there..." It is therefore highly
desirable to develop techniques and methodologies for ensuring the redundancy and integrity of scratch-off ticket indicia.
Ideally, these redundancy mechanisms would also provide added security against pin-prick attacks of instant tickets
where a nefarious person attempts to identify winning indicia via a series of small holes on the SOC such that the attacked
ticket still appears to be intact and unplayed to the untrained eye. Particularly, these redundancy and security techniques
should enhance the aesthetics of the ticket or document rather than detracting from its appearance. The presentinvention
essentially eliminates or solves problems of misprints or tampered tickets or other documents.

[0007] Document US 2018/0370266 A1 discloses a method of producing a redundantly printed security-enhanced
document.

SUMMARY OF THE INVENTION

[0008] According to subject-matter that does not fall within the scope of the claims it is disclosed a redundantly printed
security-enhanced document comprising a substrate and at least two different printed variable indicia directly or indirectly
on the substrate having a general area, the at least two different printed variable indicia having at least first printed
variable indicia printed in the same general area of the substrate as at least second printed variable indicia, the at least
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first printed variable indicia and the at least second printed variable indicia being present so as to overlap with or be
registered so closely together such that failure of the printing of one or more portions of either or any of the at least two
printed variable indicia does not alter a meaning of information represented by variable indicia on the redundantly printed
security-enhanced document.

[0009] The at least first printed variable indicia and the at least second printed variable indicia are printed in different
colors, such as or preferably in two or four different colors. The colors can be process colors.

[0010] One of the at least first printed variable indicia and the at least second printed variable indicia at least partially
can comprise numerals and wherein another of the at least first printed variable indicia and the at least second printed
variable indicia at least partially can comprise words.

[0011] One of the at least first printed variable indicia and the at least second printed variable indicia at least can
comprise drawings or photographs.

[0012] Accordingto the invention a method of producing a redundantly printed security-enhanced documentis provided
as defined in claim 1.

[0013] Preferred embodiments are defined in the dependent claims.

[0014] According to subject-matter that does not fall within the scope of the claims it is disclosed a redundantly printed
security-enhanced document comprising:

a substrate and at least two different printed variable indicia directly or indirectly on the substrate having a general
area, the variable indicia being imaged indicia which provide variable information regarding the document, the at
least two different printed variable indicia having at least one component color in the same general area of the
substrate as at least second printed variable indicia printed of a different component color, the at least first printed
variable indicia component color and the at least second printed variable indicia different component color being
present so as to be printed in register to produce resulting redundant process color indicia;

at least one component color variable indicium has a grayscale equivalent level greater than a predetermined
minimum threshold; and

the at least one process color variable indicium being comprised of a combination of component colors, each of at
least two of the component color or combination of component color variable indicia exhibit a grayscale equivalent
level greater than the predetermined minimum threshold;

such that the failure of the printing of one portion of either or any of the at least two of the component colors of the
printed variable indicia does not alter a meaning of the information of the document represented by the variable
indicia on the redundantly printed security-enhanced document.

[0015] The redundantly printed security-enhanced document, wherein the predetermined minimum threshold is ex-
pressed as a grayscale percentile equivalent, where a value of 0% denotes paper white (no ink) and 100% a solid black
(full ink), preferably 25%.

[0016] The redundantly printed security-enhanced document, wherein the minimum threshold grayscale equivalent
level indicia is adjusted to compensate for substrate color or shading.

[0017] The redundantly printed security-enhanced document, wherein each of the at least first printed variable indicia
and the at least second printed variable indicia are four colors.

[0018] The redundantly printed security-enhanced document, wherein the information regards an intended value of
the document

[0019] According to subject-matter that does not fall within the scope of the claims it is disclosed a method of printing
a redundantly printed security-enhanced document comprising a substrate and at least two different printed variable
indicia directly or indirectly on the substrate having a general area, the variable indicia being imaged indicia which provide
variable information regarding the document, the at least two different printed variable indicia having at least one com-
ponent color in the same general area of the substrate as at least second printed variable indicia printed of a different
component color, the at least first printed variable indicia component color and the at least second printed variable indicia
different component color being present so as to be printed in register to produce resulting redundant process color
indicia, the method comprising:

(a) printing each component color with separate physically distinct print heads;

(b) ensuring that the resultant printed process color indicia maintains a grayscale equivalent level of a process color
greater than a predetermined minimum threshold; and

(c) ensuring that each of the at least two separate component colors or combination of component colors of the
printed variable indicia exhibit a grayscale equivalent level greater than the predetermined minimum threshold;

such that, the failure of the printing of one portion of either or any of the at least two printed component colors of the
variable indicia does not alter a meaning of information of the document represented by the variable indicia on the
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redundantly printed security-enhanced document.

[0020] The method, wherein the predetermined minimum threshold is expressed as a grayscale percentile equivalent
where a value of 0% denotes paper white (no ink) and 100% a solid black (full ink).

[0021] The method of the immediately preceding aspect, further comprising printing the minimum threshold grayscale
percentile equivalent level indicia to be 25%.

[0022] The method, further comprising printing the minimum threshold grayscale equivalentlevel indicia to compensate
for substrate color or shading.

[0023] The method, further comprising printing each of the at least first printed variable indicia and the at least second
printed variable indicia in four colors.

[0024] The method, wherein the information regards an intended value of the document.

[0025] Objects and advantages of the invention will be set forth in part in the following description, or may be apparent
from the present description, or may be learned through practice of the invention.

[0026] Inaccordance with aspects of the invention, a security-enhanced document with a removable SOC is produced,
which may be an instant lottery ticket in certain embodiments. The document includes any variable imaged indicium that
determines if the document wins any prize(s) or contains data that is otherwise secure under the SOC. Thus, as used
herein, "ticket" or "instant lottery ticket" includes both lottery tickets and other types of security enhanced documents
using scratch-off coatings.

[0027] In a first embodiment, the variable indicia are imaged using all or some of the standard CMYK (i.e., Cyan,
Magenta, Yellow, and blacK) process colors. In this embodiment, redundancy is achieved via multiple ink applications
due to the serial application of the individual CMYK process colors.

[0028] In another embodiment, the variable indicia itself is imaged in one color with at least one secondary color
providing a written description of the indicia in the background. Like the first embodiment, this embodiment achieves
redundancy via multiple ink applications. In this particular embodiment, the indicia and background colors do not nec-
essarily have to be CMYK.

[0029] In still another embodiment, the variable indicia are imaged utilizing patterns of multiple colors. Again, redun-
dancy is achieved via multiple ink applications.

[0030] In yetanother embodiment, the variable indicia are imaged with an inverted background color with redundancy
achieved via the inverted foreground and background different colors. As used herein, "inverted" colored indicia in the
foreground or background of a printed substrate uses a light-colored background with dark-colored foreground or vice
versa, or uses different contrasting colors, or uses complementary colors or otherwise different colors for the background
andforeground, such that the color indicia in both the foreground and background are visible and legible. This embodiment
also has the advantage of creating confusion coloration as a countermeasure to pin pricking attacks.

[0031] In still another embodiment, process color redundancy is ensured by digitally converting process colors to
grayscale to determine if the process color is above a minimum threshold of grey. This ensures the discernibility of the
variable indicia imaged with an intended process color, as well as the discernibility of a process color with one or more
component colors missing due to a failure to print. With this embodiment, two or more individual component colors
combined to produce an overall process color are evaluated for each individual component color’s contribution to the
overall process color grayscale level. Thus, where the failure of at least one component color to print causes the resulting
defective process color to fall below the minimum threshold of gray, process colors are identified and eliminated from
the pool of inherently redundant process colors.

[0032] In all of these embodiments, the variable indicia and their background are composed of at least two separate
colors. The essential concept of the invention is to provide imaging redundancy since different colors require different
ink applications with the different ink applications providing redundancy due to different ink hardware, ink, etc. for each
color.

[0033] Described are a number of printing mechanisms and methodologies that provide practical details for reliably
producing redundant indicia under a SOC that are immune to failure of any one high speed variable ink application
system. 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, prepaid cards, vouchers, bank security instruments,
coupons, etc.) where information is protected by a SOC.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]
FIG. 1 is an exemplary view of an actual prior art ticket from the New Mexico Lottery that falsely appeared to be a
$500,000 winner due to clogged inkjet heads using monochromatic color;

FIG. 2 is a second exemplary view of an actual prior art ticket from the Florida Lottery that falsely appeared to be
a $500,000 winner due to clogged inkjet heads using monochromatic color;
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FIG. 3 is a detailed view of the prior art Florida Lottery misprinted ticket of FIG. 2 highlighting the misprint and the
associated abbreviated caption;

FIG. 4A is a front elevation view of a first representative example of modified lottery-type instant ticket indicia
comprised of multiple (i.e., CMYK) ink applications of at least two different colors for redundancy;

FIG. 4B is a front elevation view of representative examples of lottery-type instant ticket indicia comprised of either
black, yellow, cyan, or magenta single ink applications (from top to bottom) with their corresponding gray scale
equivalence;

FIG. 4C is a front elevation view of a prior art representative example of a matrix of process colors, each color
comprised of at least one component of CMYK;

FIG. 4D is a front elevation view of the representative example matrix of process colors of FIG. 4C wherein inherently
non-redundant process colors are highlighted;

FIG. 4E is a front elevation view of the representative example matrix of process colors of FIG. 4C wherein inherently
redundant process colors are highlighted;

FIG. 4F is a front elevation view of column two of the representative example matrix of process colors of FIG. 4C
highlighting process color redundancy with respect to background substrate color;

FIG. 4G is a front elevation view of representative examples of lottery-type instant ticket indicia with varying gray
scale equivalence;

FIG. 4H is a front elevation view of a portion of the representative examples of lottery-type instant ticket indicia of
FIG. 4G overlaid on top of substrates of varying gray scale equivalence;

FIG. 5 is a front elevation view of a second representative example of modified lottery-type instant ticket indicia
comprised of primary indicia with secondary indicia background including at least one additional color;

FIG. 6is afrontelevation view of a third representative example of modified lottery-type instant ticket indicia comprised
of dual indicia background colors with the primary indicia defined by the absence of an ink film;

FIG. 7 is a front elevation view of a fourth representative example of modified lottery-type instant ticket indicia
comprised of at least two micro-patterned colors;

FIG. 8 is a front elevation view of a fifth representative example of a modified lottery-type instant ticket indicia
comprised of inverted primary and background indicia colors;

FIG. 9is a schemaitic front isometric view of an exemplary embodiment of an inline redundant digital imagers capable
of printing the exemplary redundant instant ticket variable indicia of FIG. 4 through FIG. 8; and,

FIG. 10is a schematic frontisometric view of an exemplary embodiment of multiple digital imagers sharinga common
offset drum capable of producing the redundant instant ticket variable indicia of FIG. 4 through FIG. 8.

FIG. 11 shows examples of variable indicium.

DETAILED DESCRIPTION

[0035] As used herein, the words "image" or "print’ are used equivalently and mean that whatever indicium or indicia
is or are created directly or indirectly on any substrate may be done by any known imaging or printing method or
equipment. Likewise, "imaging" or "printing" describing a method and "imaged" or "printed" describing the resulting in-
dicium or indicia are used equivalently and correspondingly to "image" or "print."

[0036] Certain terminology is used herein for convenience only and is not to be taken as a limitation on the present
invention. The words "a" and "an", as used in the claims and in the corresponding portions of the specification, mean
"at least one." The terms "scratch-off game piece" or other "scratch-off document,” hereinafter is referred to generally
as an"instantticket" or simply "ticket." Additionally, the terms "full-color" and "process color" are also used interchangeably
throughout the specification as terms of convenience for producing a variety of colors by discrete combinations of
applications of pigmented primary inks or dyes "CMYK" (i.e., Cyan, Magenta, Yellow, and blacK), or in some cases six
colors (e.g., Hexachrome printing process uses CMYK inks plus Orange and Green inks), or alternatively eight colors -
e.g., CMYK plus lighter shades of cyan (LC), magenta (LM), yellow (LY), and black (YK). The term "composite color"
refers to two or more of the individual colors used to comprise an overall "process color" with the term "component color”
referring to one individual color that is used with at least one other component color to create a combined "composite"
or "process" color. Also, as used herein, the terms "multi" or "multiple" or similar terms means at least two, and may also
mean three, four, or more, for example, unless otherwise indicated in the context of the use of the terms. Finally, "variable"
indicium or indicia refers to imaged indicia which indicates information relating a property, such as, without limit, a value
of the document, for example, without limit, a lottery ticket, coupon, commercial game piece or the like, where the variable
indicium or indicia is or are ultimately hidden by a SOC until the information or value is authorized to be seen, such as
by a purchaser of the document who scratches off the SOC, revealing the variable indicium or indicia. Examples of
variable indicium as a printed embodiment include: letters, numbers, icons or figures - e.g., "$", card face, billiards ball,
card symbols, and the like. Symbols for the billiards ball and card symbols are shown in Fig. 11.

[0037] Reference will now be made in detail to examples of the invention, one or more embodiments of which are
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illustrated in the drawings.

[0038] FIG. 4 depicts a first representative example of modified lottery-type instant ticket indicia 125 comprised of
multiple (e.g., four - CMYK) ink applications overlaying the same image for redundancy. To better illustrate the concept
of multi-application printing, redundancy indicia 125 include four simulated color misprints-127 through 130. The correctly
printed portions 126, namely the decimal point and left half of the units place "0" and "5" numerals as well as the left
half of the dollar sign "$", of indicia 125 illustrate how the indicia would appear with no misprints. The misprints illustrated
in indicia 125 are: the right half of the "$" symbol 127 missing the cyan ink application, the right half of the "5" numeral
128 missing the magenta ink application, the tens place "0" numeral 129 completely missing the yellow ink application,
and the right half of the units place "0" numeral 130 missing the black ink application. As is readily apparent in the
redundant variable indicia 125 of FIG. 4, the absence of any one of the CMYK process colors still leaves indicia 125
easily readable in its intended form. In fact, it is somewhat difficult for one not skilled in the art to detect any failure of
ink applications in indicia 125. Thus, the redundant printing of all of the CMYK colors alleviates any reasonable misin-
terpretation of the information conveyed by the variable indicia 125, namely a value of $5.00.

[0039] Multi-color indicia redundancy can be achieved with fewer colors, so long as at least two colors are applied to
each indicium. The at least two redundant colors can be various spot colors and need not comprise the standard CMYK
process colors. However, this is not to imply that all process color combinations of at least two or more colors are
inherently redundant. As its name implies, "redundant indicia" comprised of process colors must remain legible in the
event that any one color fails to print (e.g., due to one or more clogged inkjet nozzles), thereby protecting against
catastrophic misinterpretations as illustrated in prior art FIGS. 1 through 3. Thus, to be truly redundant, each component
color comprising a combined process color indicium should be analyzed to determine if each component color retains
sufficient legibility to convey the intended information in the indicium in the event of a failure of at least one other color
to print occurs.

[0040] By converting each component color to its grayscale equivalent, in which the value of each pixel is a single
sample (i.e., carries only intensity information), a relative analytic can be determined that can effectively provide a
minimum threshold of legibility of each component color’s contribution to the process color’s indicium redundancy. While
there are multiple known methods to provide a metric for gray scale equivalence, when determining minimal threshold
values for each component color’s contribution to a theoretical redundant indicium process color, the known printing
convention of employing percentages (i.e., a scale of 0% to 100% line screen) is preferred. While the percentage range
of this methodology encompasses a total of only 101 intensities, which are insufficient to represent a broad gradient of
grays, the range is nevertheless sufficient to reliably identify thresholds for minimum legibility of each contribution com-
ponent color for most circumstances. Also, the intuitive nature of percentile notation is commonly used in printing to
denote how much ink is employed in halftoning and is thereby a familiar standard for most printers. It should also be
noted that the common printing percentile notation approach scale is reversed (to most other systems of grayscale
measurement) in that a value of 0% denotes paper white (no ink) and 100% a solid black (full ink). Thus, the grayscale
equivalence metric correlates directly with screen line levels of black ink (e.g., 25% black line screen equates to 25%
grayscale equivalent), but not necessarily other colors (e.g., 100% line screen of yellow equates to only 12% grayscale
equivalent). Of course, as would be apparent to one skilled in the art in view of this disclosure, there are other methods
of grayscale numerical representation (e.g., rational numbers, binary quantized values) that may be more desirable in
some circumstances.

[0041] With the preferred embodiment of printing percentile notation to determine minimum thresholds of redundancy,
as a general rule in order to ensure redundancy, two or more component colors need to combine in such a way that
should a portion of any color fail to print the remaining color(s) need to contribute or combine to exhibit a minimum 25%
grayscale equivalent over the entire process colorindicium. It should be noted, that this 25% minimum grayscale threshold
is both conservative and somewhat of an arbitrary level with actual legibility varying due to multiple reasons-e.g., back-
ground (i.e., substrate) color, lighting, eyesight, indicium design (e.g., alphanumeric font choice, icon or figure design),
substrate smoothness, print quality. However, as a general rule the 25% minimum grayscale redundancy threshold
provides a conservative value that ensures process color indicium redundancy under most circumstances.

[0042] FIG. 4B provides a front elevation view 400 of four representative examples of lottery-type instant ticket indicia
401, 404, 406, and 410 comprised of either black, yellow, cyan, or magenta single (monochromatic) ink applications of
varying line screens with their corresponding grayscale equivalence in percentile notation. Indicium 401 is illustrated
exclusively with black ink at 100% line screen. However, to prevent ink from bleeding or running, solid black ink is typically
applied with a 50% line screen as shown for indicium 402, resulting in a 50% grayscale. If this image is further reduced
to 25% grayscale as in indicium 403, it can be seen that the resulting printed indicium is at the threshold of becoming
difficult to discern under some circumstances. Again, with black ink the line screen and grayscale percentages are
equivalent.

[0043] However, with other component process colors (e.g., "C", or "M", or "Y"), there is not necessarily a one-to-one
correlation between line screen and grayscale, hence the printed color indicium must be digitally converted to grayscale
via any of multiple commercial image processing software programs (e.g., Adobe Photoshop) to determine a grayscale
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equivalence percentile. For example, 100% yellow line screen 404 will only produce a 12% grayscale equivalence
percentile (i.e., less than the preferred 25% grayscale), thereby indicating that yellow cannot be utilized as a redundant
component color - i.e., while yellow is acceptable to use as a component color in redundant process color indicia, it
cannot by itself impart redundancy and therefore all process colors that are comprised of yellow and one other color are
not redundant. In contrast, 100% line screen cyan 406 and magenta 410 convert to 74% (indicium 407) and 81% (indicium
411) grayscale equivalence respectively, thus indicating that cyan and magenta can be utilized as redundant component
colors under some circumstances. However, cyan 408 applied with a line screen of 40% and magenta 412 applied with
a line screen of 35% both convert to the minimum grayscale equivalent threshold of 25% (indicia 409 and 413, respec-
tively), thereby indicating that cyan and magenta cannot be utilized as a redundant component color below these line
screen values.

[0044] FIG. 4C provides a front elevation view of a prior art representative example of a 10 X 10 matrix 420 of process
colors with each color comprised of at least one component of CMYK. As shown in FIG. 4C, the matrix 420 is arranged
in alphabetically assigned rows 421 ("A" through "J") by numerical columns 422 ("1" through "10"), with each cell in the
matrix 420 illustrating a different process color. The line screen percentage of each CMYK component color necessary
to generate the process color of a given cell is provided in Table 1.

Table 1
[0045]
Table 1: FIG. 4C Prior Art Component Color Breakdown
Row Color 1 2 3 4 5 6 7 8 9 10
Cc 0% 0% 0% 0% 0% 40% | 40% | 20% | 20% 20%
A 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Y 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
K 100% 90% 80% 70% 60% 0% 0% 20% | 60% 80%
Cc 0% 0% 0% 0% 0% 40% | 60% | 40% | 60% 60%
M 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
B Y 0% 0% 0% 0% 0% 0% 0% 20% | 40% 60%
K 50% 40% 30% 20% 10% 60% | 40% | 20% | 20% 20%
Cc 0% 0% 0% 0% 0% 40% | 60% | 40% | 60% 60%
c M 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Y 0% 0% 0% 0% 0% 0% 0% 20% | 40% 60%
K 50% 40% 30% : 20% 10% 60% | 40% | 20% | 20% 20%
Cc 0% 0% 20% 0% 0% 20% | 20% | 20% | 20% 40%
M 100% | 100% 80% 60% 40% 0% 0% 0% 0% 0%
b Y 100% 0% 0% 100% 20% 20% | 40% | 60% | 40% | 100%
K 0% 0% 20% 0% 0% 40% | 40% | 20% | 20% 0%
C 0% 20% 40% 60% 60% 20% 0% 0% 0% 0%
M 20% 20% 40% 40% 60% 0% 0% 0% 0% 0%
£ Y 20% 0% 0% 0% 0% 60% | 20% | 20% | 20% 40%
K 60% 0% 0% 0% 0% 0% 80% | 60% | 40% 40%
Cc 40% 60% 40% 40% 100% 0% 0% 0% 0% 0%
M 40% 40% 40% 20% 20% 0% 0% 0% 0% 20%
F Y 0% 0% 0% 0% 0% 60% | 60% | 40% | 20% 40%
K 20% 40% 60% 40% 0% 20% 0% 0% 0% 40%
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(continued)
Row  Color 1 2 3 4 5 6 7 8 9 10
(o8 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
G 40% 20% 60% 40% 40% 40% | 60% | 40% | 40% 20%
Y 60% 60% 80% 80% 60% 0% 0% 0% 0% 0%
K 20% 20% 0% 0% 0% 60% | 40% 0% 20% 40%
(o3 0% 0% 0% 0% 0% 0% 20% | 20% | 20% 20%
H M 20% 20% 20% 60% 60% 20% | 60% | 80% | 60% 40%
Y 100% 40% 40% 60% 80% 0% 0% 0% 0% 0%
K 0% 0% 60% 40% 20% 20% | 20% 0% 0% 20%
(o3 0% 0% 0% 0% 0% 20% | 20% | 20% | 40% 40%
M 60% 40% 20% 40% 60% 40% 0% 40% | 60% 100%
)
Y 60% 40% 20% 20% 40% 0% 0% 0% 0% 0%
K 0% 0% 0% 40% 20% 0% 60% | 40% 0% 0%
(o3 0% 0% 0% 0% 0% 40% | 60% | 40% | 60% 100%
J M 60% 100% 60% 80% 40% 80% | 80% | 60% | 80% 100%
Y 20% 60% 40% 40% 20% 0% 0% 0% 0% 100%
K 20% 0% 0% 0% 20% 20% 0% 40% | 20% 100%

[0046] FIG.4Dillustratesacopy 425 ofthe representative color matrix 420 of FIG. 4C in five different multiple renderings
(matrices 426,428, 429, 430, and 431) with each rendering highlighting a subset of the unacceptable colors for redundant
process color indicium imaging. Rendering 426 highlights the process colors that fall below the preferred general rule
threshold of 25% grayscale equivalence even when all component colors print as intended - e.g., cell "C9" (427) "Ghost
Green" comprised of 20% cyan, 0% magenta, 20% yellow, and 0% black. Matrix rendering 428 highlights the process
colors that fall below the preferred general rule threshold of 25% grayscale when the cyan component color fails to print
in addition to the unacceptable process colors of 426 - e.g., cell "E2" "Powder Blue" comprised of 20% cyan, 20%
magenta, 0% yellow, and 0% black. Matrix rendering 429 highlights the process colors that fall below the preferred
general rule threshold of 25% grayscale when the magenta component color fails to print in addition to the unacceptable
process colors of 426-e.g., cell "D4" "Orange" comprised of 0% cyan, 60% magenta, 100% yellow, and 0% black. Matrix
rendering 430 highlights the process colors that fall below the preferred general rule threshold of 25% grayscale when
the yellow component color fails to print in addition to the unacceptable process colors of 426 - e.g., cell "E6" "Moon
Green" comprised of 20% cyan, 0% magenta, 60% yellow, and 0% black. Finally, matrix rendering 431 highlights the
process colors that fall below the preferred general rule threshold of 25% grayscale when the black component color
fails to print in addition to the unacceptable process colors of 426 - e.g., cell "H6" "Pale Purple" comprised of 0% cyan,
20% magenta, 0% yellow, and 20% black.

[0047] When all of the unacceptable and non-redundant process colors of FIG. 4D are compounded (i.e., "ORed"
together) the matrix rendering 450 of FIG. 4E is generated, wherein inherently redundant and acceptable process colors
are highlighted. In matrix rendering 450, the cells of the non-redundant and unacceptable process colors corresponding
to the matrix renderings 426-431 are overwritten in red 451, with the acceptable and redundant process colors illustrated
as they would print with all component colors functional, such as indicated by cell 452.

[0048] As previously stated, the preferred general rule threshold of 25% minimum grayscale is conservative and
dependent on other factors such as background or substrate color. For example, FIG. 4F presents two detailed break-
downs 475 and 475’ of column "2" of the 10 X 10 matrix 420 of process colors illustrated in FIG. 4C. With the two detailed
breakdowns (475 and 475’) of FIG. 4F, one breakdown 475 illustrates the process colors of column "2" legibility on a
white substrate and the other breakdown 475’ emphasizes legibility for the same column "2" process colors as they
would appear on a gray substrate. The two breakdowns 475 and 475’ are identical except the background of 475’ is
gray, which is typical of instant scratch-off tickets.

[0049] Each breakdown 475 and 475’ provides five sets of column "2" pairs from the matrix 420 illustrating both the
resulting process color under the specified condition (e.g., breakdown 476) as well as its grayscale equivalent (e.g.,
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breakdown 477). The five sets of column "2" pairs show: (1) each process color in the column printed correctly (i.e.,
"CMYK" set in breakdown 476), (2) the process color printed with cyan omitted in breakdown 478, (3) the process color
printed with magenta omitted in breakdown 479, (4) the process color printed with yellow omitted in breakdown 480, (5)
or the process color printed with black omitted in breakdown 481. Both breakdowns 475 and 475’ include the international
symbol for "No" (i.e., "@") highlighting process colors that are illegible. With the white background breakdown 475, the
international symbol for "No" ("@") highlights process colors that fall below the preferred general rule threshold of 25%
minimum grayscale (e.g., breakdown 482). However, with the grey background breakdown 475’ the international symbol
for "No" ("@") highlights process colors that fall below the preferred general rule threshold of 25% minimum grayscale,
as well as other colors that become illegible given the gray background - e.g., breakdowns 482’ and 483'’. Colors in both
breakdowns without the international symbol for "No" ("@") would be considered legible and redundant - e.g., breakdown
483. Of course, as previously discussed, there are other factors that could potentially impact the minimum grayscale
threshold for redundancy - e.g., lighting, eyesight, indicium design, substrate smoothness, print quality. The significant
concept is to select a minimum grayscale threshold for the game design and its intended use environment for any lottery
ticket or other security-enhanced document.

[0050] As previously stated, the preferred minimum preferred general rule threshold of 25% minimum grayscale is
conservative and dependent on other factors such as background or substrate color. In a specific embodiment, rather
than determine an absolute minimum grayscale value for redundantly printed indicia, a method for determining a "contrast
delta" between the grayscale equivalent of the underlying substrate surface and a variable grayscale equivalent of the
printed variable indicia to maintain redundancy is established. This specific embodiment thereby compensates for optical
noise variances introduced by less than optimal underlying substrate surface discoloration and/or low contrast by es-
sentially maintaining a Signal-to-Noise (S/N) ratio sufficiently greater than 1:1 to ensure legibility and consequently the
meaning of information represented by the variable indicia in the event that the printing of one or more portions of either
or any of the redundantly printed variable indicium malfunctions. However, since the reversed printing percentile notation
scale (i.e., a value of 0% denotes pure white and 100% pure black) is preferred for measuring grayscale, a "contrast
delta" (i.e., difference or change) will be preferred, rather than a S/N ratio, since the contrast delta is typically more
intuitive for most people to understand and inherently avoids possible calculation difficulties - e.g., dividing by zero when
determining desired grayscale indicia levels over perfectly white paper (i.e., "0%").

[0051] For example, FIG. 4G is a front elevation view of representative examples of lottery-type instant ticket indicia
("$5.00") with gray scale equivalence (484 thru 494) varying from a low 484 of "15%" to a high 494 of "25%" in one
percentage increments. As shown in the figure, all eleven indicia (484 thru 494) are illustrated printed over a perfect
white background. Thus, the full range of gray scale equivalence indicia (484 thru 494) are legible under these circum-
stances.

[0052] However, in FIG. 4H six of the representative examples indicia of FIG. 4G are illustrated overlaid on top of
three different substrate backgrounds of varying gray scale equivalence from perfect white or "0%" (484’, 485’, 486,
489,492’ and 494°) to "20%" gray (484", 485™, 486’", 489", 492", and 494"). When viewed over the ideal perfect white
background, all six indicia (484’, 485’, 486’, 489’, 492’, and 494’) are legible, arguably acceptable for most users and
environments. However, when the same six gray scale indicia equivalences are overlaid on gray backgrounds
of "10%" (484", 485" 486", 489", 492", and 494"), the legibility of the lower three gray scale indicia (484", 485", and 486")
are questionable at best with only the higher three gray scale indicia (489", 492", and 494") plausibly acceptable. When
the same six gray scale indicia equivalences are overlaid on gray backgrounds of "20%" (484, 485™" 486", 489’", 492",
and 494™), the range of plausibly acceptable legibility indicia are arguably eliminated.

[0053] Thus, from this example, a contrast delta of 15% would be acceptable for most applications. Consequently, a
method for determining the minimum acceptable gray scale equivalence to ensure redundantly printed indicia, would
be to first measure the average gray scale equivalence of the background substrate (i.e., the substrate plus any ink films
that are deposited on the substrate prior to printing the redundant indicia) to determine the gray scale equivalence
substrate noise floor (S,;7) and then simply add the contrast delta of 15% to S, to determine the minimum gray scale
equivalence level to ensure indicia redundancy (/,), or:

/r= Snf+ 15%

[0054] The contrast perception of a human will arguably vary dependent on numerous other conditions (e.g., environ-
mental lighting, indicium design, eyesight of the consumer). However, a contrast delta of 15% does provide a baseline
for legibility under most conditions. Additionally, incorporating a contrast delta typically negates the effect of substrate
noise and consequently provides a variable or floating gray scale equivalence to ensure redundantly printed indicia.

[0055] FIG. 5illustrates a second embodiment of a modified lottery-type instant ticket indicia providing three examples
of indicia printing redundancy 150, 160, and 165 via different colors employed for primary indicia 151, 161, and 166,
respectively, with a secondary associated indicia caption background 152, 162, and 167, respectively, comprised of at
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least one additional color. As shown in FIG. 5, the primary variable indicia color indicia 151, 161, and 166 can be a spot
(i.e., individual) or processed color with the primary variable indicia 151, 161, and 166 varying in darkness or contrast
with respect to the secondary variable indicia caption background 152, 162, and 167. This is an example of redundancy
of variable indicia, where the same symbol, numeral, word or letters are not overprinted in the same area, but in the
same general area containing the variable indicia. As used herein, the term "same general area" means the area of a
document to be printed with redundant variable indicia so that the meaning or information imparted to the document by
the variable indicia is clear.

[0056] Notice that in the embodiments 150, 160, and 165 because of the redundant meaning of the variable indicia,
failure of any one color to print in either the primary (numerical) variable indicia or the secondary background (caption)
variable indicia would not obfuscate the intended meaning of the indicia in a game. When it is realized that the secondary
background (caption) variable indicia 152, 162, 167 is imaged over or under the respective primary variable indicia 151,
161, 166, as is shown in example 165, it becomes apparent that redundancy is maintained even if either the primary or
secondary variable indicia fail to print at all. Another advantage of the examples of FIG. 5 is that the combination of the
primary and secondary variable indicia may be easier for persons with poor eyesight to read and understand the infor-
mation imparted by the variable indicia on the ticket. Thus, to maintain redundancy with at least two colors, it is essential
that the same information be conveyed with multiple colors or print heads and not utilize multiple colors to convey different
information. For example, the prior art illustration of FIG. 1 did incorporate two different imaging colors with red for the
key match numbers 101 and 102 and black for the associated values of the key match numbers 101 and 102. However,
since the two different colors conveyed different information (i.e., red for key match numbers and black for associated
values) the single failure of the red inkjet nozzles to print caused a catastrophic misinterpretation of the intended (i.e.,
non-winning) information of the misprinted ticket.

[0057] FIG.6is another embodimentof modified lottery-type instant ticketindicia 170 with printing redundancy achieved
via multiple colors. As shown in FIG. 6, redundancy is achieved via two different colors; however, with variable indicia
170 the two different colors or shades that are readily visible when used together are utilized for the secondary caption
variable indicia 171 (the caption "’FIVE") and a background color or shade 172 (red) with the primary variable indicia
173 (the white "$5.00") defined by the absence of the background color or shade 172. As before, a complete or partial
failure of either the caption variable indicia 171 or background color or shade variable indicia 172 would still result in
legible overall variable indicia 170 even if the inks of the caption variable indicia 171 and background variable indicia
172 were monochromatic spot colors.

[0058] FIG. 7 is yet another embodiment of modified lottery-type instant ticket variable indicia 180 or 180’ comprised
of multiple micro-patterned colors 181 and 182. FIG. 7 is arranged such that the normal size (i.e., non-magnified)
appearance of variable indicia 180 is shown, in contrast to a magnified example 180’ of the same variable indicia180.
The normal appearance of variable indicia 180 results in an overall grayish color. Only under magnification is it realized
that the variable indicia 180’ are in fact comprised of red 181 and green 182 colors, here, arranged in adjacent vertical
stripes, for example. Again, a partial or complete failure of either red 181 or green 182 colors would still result in legible
indicia. This redundancy is maintained if the red 181 and green 182 are spot colors or are process colors - i.e., red (cyan
+ yellow) and green (magenta + yellow).

[0059] FIG. 8 is a presently preferred embodiment of modified lottery-type instant ticket variable indicia 190 and 195
comprised of inverted primary foreground variable indicia colors 191 or 196, for example showing the "$5.00" information,
and background variable indicia colors 192 or 197. As before, a partial or complete failure of either the primary variable
indicia colors 191 or 196 or the background variable indicia colors 192 or 197 would still result in legible overall variable
indicia 190 and 195.

[0060] The relatively low resolution (240 dpi) of and monochromatic nature of existing variable indicia on standard
lottery tickets dictates that the fonts for these characters be simple and straightforward so that even consumers with
poor eyesight can readily differentiate between different information imparted by the variable indicia. This simplistic
representation of information reduces the amount of entropy in the image and therefore makes it possible to more easily
identify particular variable indicia with very little visual information, such that microscopic pinprick patterns (where the
SOC would appear to be substantially intact to the unaided eye) can enable pick-out of illicit winners, since the pinprick
patterns would be more discernible. In the preferred embodiment of FIG. 8, the inversion of the variable indicia 191, 192
and 196, 197 would be pseudo randomly distributed from ticket to ticket such that there is no indication which version
(i.e., variable indicia 190 or 195) was imaged on any given unplayed ticket. This pseudorandom distribution of inverted
variable indicia provides a countermeasure to pinprick attempts to discern winning tickets without appearing to have the
SOC removed. In other words, with the pseudorandom distribution of inverted images on a ticket, any would-be pinprick
attacker would not know if any particular pinhole color revealed was the foreground variable indicia 191 or 196 or the
associated inverted background variable indicia 192 or 197. This would be true if the primary foreground variable indicia
191 or 196 and background variable indicia 192 or 197 were spot or processed colors.

[0061] One possible press configuration 250 capable of producing the redundant variable indicia embodiments of FIG.
4 through FIG. 8 is illustrated in FIG. 9. As illustrated in FIG. 9, press configuration 250 shows two redundant print heads
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(e.g., inkjet) 253 and 256 inline and registered on the same web 251 feed. Web 251 is pulled over rollers 252 and 257
to ensure correct positioning and registration for the redundant print heads 253 and 256 (respectively) with the web
immediately routed through driers 254 and 258 after each print head (253 and 256 respectively) to ensure the printed
variable indicia does not smear before contacting a press roller on the same side of the web. Press configuration 250
is representative of incorporating multicolor redundancy with printed variable indicia using drop on demand inkjet tech-
nology typically used for producing instant lottery tickets.

[0062] A different press configuration 275 is illustrated in FIG. 10 illustrating utilizing multiple print heads 280 to print
redundant variable indicia via an offset printing process. As illustrated in FIG. 10, four separate print heads 280 for each
of the (CMYK) process colors apply ink to a rotating photo imaging cylinder 279 where the desired variable indicia are
initially formed. Also, typically in contact with the photo imaging cylinder is a photo charging unit 276 that applies a charge
to portions of the photo imaging cylinder which correspond to areas desired for the variable indicia. The charged portions
of the photo imaging cylinder 279 attract the ink and form the desired variable indicia pattern on the photo imaging
cylinder 279 for each color in a sequential process. This variable indicia ink pattern is then transferred to the blanket
cylinder 278 where the process is repeated until all colors are transferred to the web substrate 282 via the impression
roller 277 forcing contact of the substrate to the blanket cylinder 278. Thus, redundant variable indicia ink applications
are imaged via a common photo imaging cylinder 279 and associated blanket cylinder 278 with no requirements for the
web to travel to separate print heads positioned in different locations in the path of web motion.

[0063] Of course, all press configuration embodiments must ensure that sufficient registration is maintained between
multiple ink or dye applications such that the redundantly printed variable indicia appear to be one coherent object to
the human eye. Thus, it is essential that registration be maintained between the various applications of redundantindicia,
preferably to between 1 and 1/2 print dot.

[0064] Ofcourse,there are other variations of the disclosed embodiments (e.g., process colorindiciaimages comprised
of a balance of at least two different colors, etc.) that would be apparent to anyone skilled in the art in view of the present
disclosure, and would be within the parameters of the appended claims.

Claims

1. A method of producing a redundantly printed security-enhanced document comprising a substrate and at least two
different printed variable indicia directly or indirectly printed on the substrate having a general area, the variable
indicia being imaged indicia which provide variable information regarding the document, the at least two different
printed variable indicia having at least one component color in the same general area of the substrate as at least
second printed variable indicia printed of a different component color, the at least first printed variable indicia com-
ponent color and the at least second printed variable indicia different component color being present so as to be
printed in register to produce resulting redundant process color indicia, the method comprising:

(a) measuring the grayscale equivalentlevel of the substrate surface on which the variable indicia is to be imaged;
(b) measuring the grayscale equivalent level of the component colors of the variable indicia;

(c) printing each component color of the variable indicia with separate physically distinct print heads;

(d) selecting the resultant printed process color indicia so that the resultant printed process color indicia maintains
a grayscale equivalent level greater than or equal to the measured grayscale equivalent level of the substrate
surface plus an additional contrast delta of 15%; and

(e) selecting each of the at least two separate printed component colors or combination of component colors
of the variable indicia so that each of the at least two separate printed component colors or combination of
component colors of the variable indicia (401, 406, 410) exhibit a grayscale equivalent level greater than or
equal to the measured grayscale equivalentlevel of the substrate surface plus an additional contrast delta of 15%;

such that the failure of the printing of one portion of either or any of the at least two printed component colors of the
variable indicia (401, 406, 410) does not alter a meaning of the information of the document represented by the

variable indicia (401, 406, 410) on the redundantly printed security-enhanced document.

2. The method of claim 1, wherein the predetermined minimum threshold is expressed as a grayscale percentile
equivalent, where a value of 0% denotes paper white (no ink) and 100% a solid black (full ink).

3. The method of claim 1, further comprising printing the indicia minimum threshold grayscale percentile equivalent
level greater than or equal to 25%.

4. The method of claim 1, further comprising printing each of the at least first printed variable indicia and the at least
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second printed variable indicia in four colors.
The method of claim 1, wherein the information regards an intended value of the document.
The method of claim 1, wherein the printed indicia is an alphanumeric character.

The method of claim 1, wherein the printed indicia is an icon or figure.

Patentanspriiche

1.

Verfahren zur Herstellung eines redundant gedruckten, sicherheitsverbesserten Dokuments, das ein Substrat und
mindestens zwei verschiedene gedruckte variable Zeichen umfasst, die direkt oderindirekt auf das Substrat gedruckt
sind, das einen allgemeinen Bereich aufweist, wobei die variablen Zeichen abgebildete Zeichen sind, die variable
Informationen beziiglich des Dokuments liefern, wobei die mindestens zwei verschiedenen gedruckten variablen
Zeichen mindestens eine Komponentenfarbe in demselben allgemeinen Bereich des Substrats aufweisen wie min-
destens das zweite gedruckte variable Zeichen, die mit einer anderen Komponentenfarbe gedruckt sind, wobei die
mindestens erste Komponentenfarbe der gedruckten variablen Zeichen und die mindestens zweite Komponenten-
farbe der gedruckten variablen Zeichen so vorhanden sind, dass sie registerhaltig gedruckt werden, um sich erge-
bende redundante Prozessfarbzeichen zu erzeugen, wobei das Verfahren umfasst:

(a) Messen des Graustufen-Aquivalenzniveaus der Substratoberfliche, auf der die variablen Zeichen abgebildet
werden sollen;

(b) Messen des Graustufenaquivalenzniveaus der Komponentenfarben des variablen Kennzeichens:

(c) Drucken jeder Komponentenfarbe des variablen Kennzeichens mit separaten, physikalisch unterschiedlichen
Druckkopfen;

(d) Auswabhlen der sich ergebenden gedruckten Prozessfarbkennzeichnung, so dass die sich ergebende ge-
druckte Prozessfarbkennzeichnung einen Graustufenaquivalenzpegel beibehalt, der grofRer oder gleich dem
gemessenen Graustufenaquivalenzpegel der Substratoberflache plus einem zusatzlichen Kontrastdelta von 15
% ist; und

(e) Auswahlen jeder der mindestens zwei separaten gedruckten Komponentenfarben oder Kombinationen von
Komponentenfarben der variablen Zeichen, so dass jede der mindestens zwei separaten gedruckten Kompo-
nentenfarben oder Kombinationen von Komponentenfarben der variablen Zeichen (401, 406, 410) einen Grau-
stufenaquivalenzpegel aufweist, der grolRer oder gleich dem gemessenen Graustufenaquivalenzpegel der Sub-
stratoberflache plus einem zuséatzlichen Kontrastdelta von 15% ist;

so dass der Ausfall des Drucks eines Teils einer oder einer der mindestens zwei gedruckten Komponentenfarben
der variablen Zeichen (401, 406, 410) nicht die Bedeutung der Informationen des Dokuments verandert, die durch
die variablen Zeichen (401, 406, 410) auf dem redundant gedruckten sicherheitsverbesserten Dokument dargestellt
werden.

Verfahren nach Anspruch 1, wobei der vorbestimmte Mindestschwellenwert als Graustufen-Perzentil-Aquivalent
ausgedriickt wird, wobei ein Wert von 0 % ein weiles Papier (keine Tinte) und 100 % ein durchgehendes Schwarz

(volle Tinte) bezeichnet.

Verfahren nach Anspruch 1, ferner umfassend das Drucken des Mindestschwellenwerts fir das Graustufen-Per-
zentil-Aquivalent der Kennzeichnung, der groRer oder gleich 25% ist.

Verfahren nach Anspruch 1, das ferner das Drucken jedes der mindestens ersten gedruckten variablen Zeichen
und der mindestens zweiten gedruckten variablen Zeichen in vier Farben umfasst.

Verfahren nach Anspruch 1, wobei die Information einen beabsichtigten Wert des Dokuments betrifft.
Verfahren nach Anspruch 1, wobei das gedruckte Zeichen ein alphanumerisches Zeichen ist.

Verfahren nach Anspruch 1, wobei das gedruckte Zeichen ein Symbol oder eine Figur ist.
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Revendications

Procédé de production d’'un documentimprimé de maniére redondante a sécurité améliorée comprenant un substrat
et au moins deux indices variables imprimés différents imprimés directement ou indirectement sur le substrat pré-
sentant une superficie générale, les indices variables étant des indices imagés qui fournissent des informations
variables concernant le document, les au moins deux indices variables imprimés différents présentant au moins
une couleur constitutive dans la méme superficie générale du substrat qu’au moins des deuxiemes indices variables
imprimés imprimés d’une couleur constitutive différente, la couleur constitutive des au moins premiers indices
variables imprimés et la couleur constitutive différente des au moins deuxiémes indices variables imprimés étant
présentes de maniere a étre imprimées en alignement pour produire des indices de couleur de processus redondant
résultants, le procédé comprenant :

(a) la mesure du niveau équivalent d’échelle de gris de la surface de substrat sur laquelle I'indice variable doit
étre imagé ;

(b) la mesure du niveau équivalent d’échelle de gris des couleurs constitutives de l'indice variable ;

(c) 'impression de chaque couleur constitutive de I'indice variable avec des tétes d'impression physiquement
distinctes séparées ;

(d)la sélection de I'indice de couleur de processus imprimé résultant de sorte que I'indice de couleur de processus
imprimé résultant maintient un niveau équivalent d’échelle de gris supérieur ou égal au niveau équivalent
d’échelle de gris mesuré de la surface de substrat plus un delta de contraste supplémentaire de 15 % ; et
(e)la sélection de chacune des au moins deux couleurs constitutives imprimées séparées ou d’'une combinaison
de couleurs constitutives de I'indice variable de sorte que chacune des au moins deux couleurs constitutives
imprimées séparées ou une combinaison de couleurs constitutives de I'indice variable (401, 406, 410) présente
un niveau équivalent d’échelle de gris supérieur ou égal au niveau équivalent d’échelle de gris mesuré de la
surface de substrat plus un delta de contraste supplémentaire de 15 % ;

de telle sorte que la défaillance de I'impression d’une partie de I'une des ou de n'importe quelle des au moins deux
couleurs constitutives imprimées de l'indice variable (401, 406, 410) ne modifie pas une signification des informations
du document représentées par l'indice variable (401, 406, 410) sur le document imprimé de maniére redondante a
sécurité améliorée.

Procédé selon la revendication 1, dans lequel le seuil minimum prédéterminé est exprimé en tant qu’équivalent de
percentile d’échelle de gris, ou une valeur de 0 % indique un blanc de papier (pas d’encre) et 100 % un noir intense

(encre intégralement).

Procédé selon la revendication 1, comprenant en outre I'impression de I'indice a un niveau d’équivalent de percentile
d’échelle de gris de seuil minimum supérieur ou égal a 25 %.

Procédé selon la revendication 1, comprenant en outre I'impression de chacun de 'au moins un premier indice
variable imprimé et de I'au moins un deuxiéme indice variable imprimé en quatre couleurs.

Procédé selon la revendication 1, dans lequel les informations concernent une valeur souhaitée du document.
Procédé selon la revendication 1, dans lequel I'indice imprimé est un caractére alphanumérique.

Procédé selon la revendication 1, dans lequel I'indice imprimé est une icone ou un chiffre.
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