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The scanmes | méassredouameyrtt of intensity pithe stilaatedylight S recorded as
computer dataEby the scanner. This data is then used by the scanner to generate a replica of the

scanned item, usually as either a printed copy or a digital image. This replica may be of
sufficient quality that the encoded printed indicia may also be replicated. In such a case, using

the decoder to view the replicated article may not reveal its counterfeit nature.

SUMMARY OF THE INVENTION

[0005] An illustrative embodiment of the invention provicdles an authenticatable article

comprising a printable surface and a latent image formed on a first portion of the printable
surface in a transmittent printing medium. The latent image is an encoded version of an

authentication image and is configured for optical decoding by an optical decoder so that the



[0005] An illustrative enbodi nent of the invention
provi des an authenticatable article conprising a
w@eiosozabe surface and a |latent inage formed oPCHUB2004027726

portion of the printable surface in a transmttent

printing nmedium The latent inmage is an encoded

version of an authentication imge and is configured

for optical decoding an optical decoder so that

t heaut henti cation i mage can be viewed through the

opti cal decoder when the optical decoder is placed

over the latent imge. [0006] Another illustrative
authentEatiowlimagetcan be tvivaved iviongh the opticaliddesiea wiren Hwcbptifal decoder is

appl.yin n authentication imge to an article. The
Placed??&‘?ﬂ%/?dla_%aﬁ’bﬁ%es obtaining a digitized version of the
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of the authentication inage to produce an encoded
authenticatiemimageegen adiste. pliermetherd edraprises obiethingit digitizeduefsiopof the

a printable surface..of. rticle usin L
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encodedRAN NaRxd, QA Flintrigdhé encbdedlatenp @hsRasi 4 pentible WrGdce @ the article

) aut henticatable article according to an enbodi nent of

using a {IRESIIgBHPIHINE MYDOB] Figure 2 is a top plan view of
the authenticatable article illustrated in Figure ;

BRIEF DK PTION GF SHESDRAVEMREP! ary authentication image

That may be used rn enpbodi nents of the invention;

[0010] Figure 4 is a top view of an authenticatable
[0007] ar tKigite laind parsgeativd evieva ooy atithegticgalkln agidhoaticosiing tofan
embodithe ifnt gntiOﬁ' [001 ] Figure 5is atop view of a
PPt TR 5V N@ decoder illustrated in Figure 4; [0012]

[0008] Fi gtipere® ik 9 tép plafl @iew EMhOhuthéificaRbRMRficlP Alistrd in Figure 1;
illustrated in Figure 5; and [0013] Figure 7 is a flow

[0009] gi djewindos an ererplay afheafention dgagmthatimae he nsastin pbodiments of

the invd glqg%e according to an enbodi nent of the invention.

4] Figure 8 is a top plan view of an

[0010] autHigueidciatady eewrrdfian laathapjdatabit drticla apd iamkestes archakisg to an
.DETAI%ED. DESCRI PTI ON OF THE | NVENTI ON [ 0015]

embodigep(pidie iVeRe®Y net hods of appl yi ng an encoded i mage

[0011] T O FABurdrs ik Gh&p ¥iet JPU'PBRFRSofFhe decoder illustrated in Figure 4;
[0012] Figure 6 is a side view of the decoder portion illustrated in Figure 5; and

[0013] Figure 7 is a flow diagram of a method of applying an authentication image according
to an embodiment of the invention.

[0014] Figure 8 is a top plan view of an authenticatable article applied to a printed surface.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Previously used methods of applying an encoded image to an article for purposes of
authenticating or identifying the article have involved printing the encoded image with
pigmented ink or toner. One approach is to break the original image into disparate pieces. The
encoded image is essentially invisible to the naked eye until viewed through a lens having optical

characteristics that “reassemble” the image.



aut henticating or identifying the article have
i nvol ved printing the encoded i mage with pignented ink
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into disparate pieces. The encoded imge is

essentially invisible to the naked eye until viewed

through a |l ens having optical characteristics that

"reassenbl e" the inage.[0016] A process of encodi ng

that involves rasterization and printing of a | atent

image is described in U S. Patent No. 5,708,717 ('717

Patent), which is incorporated herein by reference in
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descri%e%]?%i@%élﬁage W 5&@&%{7 Zlﬂ? tOPraE%@ ﬁl\g/p #hﬁ%%@%tegfherem by reference

in its cRfite®y.Th thisH26ceRe thd 1Akt inlH¥R ieARLHLE wilke @eﬂtaﬁn Yﬂégﬁbncy that may
printed onto the item using one or nore of

corresparidytgryexamples tog ¢q11t1a1mglmbﬂz of gunted Lin¢sypep el deap encoded image is
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used fd)ﬂ’pigﬁmgtvﬁlﬁblv lirgdidih e Ifl the@eicleSto &k peinted 3¢ rdaz@d v&dlblts hﬂiage along with
sel.ected frequency so_that the |latent inage
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enbl ed . VIS the | atent |
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(ie., lﬂa@ﬁ@l foritl, STHRI18eRNh4 %%n%s@%@&gbﬂg WIRNS deehEhg Wak 86nstructed
for the sel ected frequency of the latent image is
for thepselested freguenaytnd thedntgnt imagadeplagedye] the fateniémage.hod of
the '717 Patent, the latent inmage is produced using
[0017]pi g Hteadethodk of)ﬂhe t birfeRat¢rhiabe patead irnggs isprdduogbusitgapigmeyted ink or

toner tﬁ%ttm | %‘gla%kg a r}{l:qey es\g% evtpgfld eVI ?éaléllr:lg (rsite%lger:s I—'*;u?tih%r this
metho® hia@tr&ﬁ?lnfb’thﬁtrh@iyaf‘isﬁﬁlé irfagero BePrinted @R t%ﬁn&fé%%%ﬁ%ﬁ 41 rasterized

al | ow adj ust nent of the |latent inmage. The visible
to allowrpdipstient oof thedatepidnaes nbel viaible ineags amst thenbe puniedat the same time
Jrage. [001 ] The enbodi nents of the invention
as the ﬁgésng%h%%d herein provi de nethods of applying a | atent
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print medaums. As psediteremothel rarilfatansmittent print medlum” means a print medium that

allows passage of light through the print medium without a significant degree of reflection of the
incident light in a direction normal to the surface on which the print medium is applied. A
transmittent print medium is not perfectly transparent and thus produces a subtle change in the
reflectivity of the substrate upon which it is applied. When latent images are printed with a
transmittent print medium in accordance with the invention, the resulting small variations in

reflectivity may be insufficient to allow the disparate pieces of the image to be viewed by the



al |l ows passage of light through the print medi um
W thout a significant degree of reflection of the
WO p@s@znvl | i ght in a direction normal to the sPCT/ES®OORTT26

which the print mediumis applied. A transmttent

print mediumis not perfectly transparent and thus

produces a subtle change in the reflectivity of the

substrate upon which it is applied. Wen | atent inages

are printed with a transmttent print mediumin

accordance with the invention, the resulting smal

variations in reflectivity may be insufficient to
humamd;deoMtheved,i thp aam'at'mn;)irecﬁsctb'ﬁtytahesﬁﬁt&gml}t snddkthat e cannot be

T:Ell]uma Mor eover, the v at i 0 in h so th
discorgelar SR ISGE P PR P BRI S PO Harbepindgr (g gove so tha
when tla@ diibﬁx%&rﬁll_é‘&s oFf tHeEiHllagé?ﬁ% QSkebldAR) £dto8Er t8 FSMhA egx\%lete image, the
devi ces hey are, however, l|arge enough so that
image ishd&isqtieable: at e pi eces of t he i mage are assenbled by a
decoder to forma conplete inmage, the inmage is
[0019]di s dée abiditeto z[v@ﬂil@}ecﬁbn bgikistannyr ¢an tewoaxdmigsddytmpmmizing the

scanner can imzed. by mnimzing t cont r ast
contraf) R A HieeS S0vare B (g sy Srie Pt i1 afka ARGl Aered by the
transnii@RSnciliAh. R8s P& foiEhach tihsioi@ent FRBRM Ha€plovitReh BRtrast with
It has been found that a transm ttent nedi umt hat

the ungnagag ateas of theoswbpizaie ofiessthamabauh 8 Bali-e o changas thefreflasgivity of the
substra}ﬁg B? 1ies?ihan%f% o\?ﬁ’[f otéggg g%ﬁeeorb ;grpcélgc§bl %h Qy@%ﬁ sggrﬁafng devices or
coplerm Olt hbealdd B@emrfﬁmhﬂ Balod cdniasted Uew h& 6.5k mhy bt saificknampjrodice a
devi.ces or co(gwc)ers It has al so been found that a .
discerpiblstimage Wb 2 dsgpdes Butthrr ARproyemsnis 1q b dagodes My erdice th required
| 0 r. .
conta b D AT b e A AR g nted using
transmifitbentt vedia thiitgivbducs atcostirast withyhe sbstrats ihavamgb @€ about 0.5% to about
159 achieved with images printed using transmttent nedia
~7-that produce a contrast with the substrate in a range
of about 0.5%to about 1.5% . [0020] The invention @rfl%
[0020howT5ls infeaEen Hnew Prdpscried i poipdetil i redaerca tg theflawings.
raw ngs. [OOZlﬁ}ﬂWt h reference to Figures 1 and 2, an
[0021br t .V‘élﬂé referengs tadigseh § endt danisticlal Hia lrmlbhleélt@@rﬁql hisea printable
surfacd E%Ehéﬁ % %%ﬁg& géri 058 ‘é%gﬁﬁé 'fé}g? éfc)én ¥Elééecf} %H%?&II n’lg{réyﬁpﬁlg 10 HTX include
a prlmalryl intagel 14 prihfed oprthmprabﬂﬂe surfécauemg pigngenpddyinie ntoaek drokher print

toner or other and a Jatent image 20 to
medlu@ean&@ela cpigmge AR g%{gg te ABhgiticaR %Clte[l@oza 't W N
be understood by those of ordinary skill in the ar

[0022) hadt Wikibeapndersteod ry thespiod ofsdinary skill in the art that the artlcle 10 may be of
any size and shape so long as there is a portion of the surface of article 10 that is capable of

receiving printed indicia. For simplicity, the article 10 is illustrated as a thin, planar member that
is representative of such articles as labels, tags, currency or tickets. The article 10, or at least the
portion of the article 10 with the printable surface 12, may be any material capable of receiving
and retaining print media including, but not limited to, paper, vinyl, cloth, metal, acrylics,

polystyrene, polyester, polycarbonate, nylon, and polyethylene.

[0023] The printable surface 12 may be printed with a solid or patterned background, the

primary image 14 or both a background and the primary image 14. The primary image 14 may

4



any size and shape so long as there is a portion of
the surface of article that is capable of receiving
w@eiosoedoi ndi cia. For sinplicity, the article BOI/US2004/027726

illustrated as a thin, planar nenber that is

representative of such articles as |abels, tags,

currency or tickets. The article 10,or at |east the

portion of the article 10 with the printable surface

12, may be any material capable of receiving and

retaining print nedia including, but not limted to,

paper, vinyl, cloth, netal, acrylics, polystyrene,
comprigodnydetm of gmphr;ca]an’ragnqﬂwtom&dﬂustmﬂdn pnteyet"ﬂyel tenkground and/or

) 0023]. The printapl e surface 1 rint wth a
primar gyicg 18rmay; il aﬁﬁbmahaﬂg%fﬂ% gm%@q@%ﬁag@mwnwmwn
method®Th BoRr Bﬁﬁt‘ﬁ% é}#)ﬁgatﬁiﬁg thd ﬁuﬁﬂ'ﬁ?ﬁhﬂ% nRGSCIddE an-{j—rf@ur color printing

primary i nage mayconprise ‘any form of graphical
processi. nfetgie knpiin inotheaptha fdur gslor atindgrg mvolvexthe applécation Rfseparatt layers
an d/ or

of the B rfthar ryTBRY piORe Gyt miievas el BrdsR) dorkfealh gyt cotor

image. 1A prinfing Ae@iods indMdeNfbr @R@hple AlitheRGphyt Se{Ts, irtaglio,
printing may include any four color printing process.

letterprpgs, {lexqgfaphii. 4nd aragirartpr Sxemiple r Digsbprigingiedhaigiupneushag snkjet and
eparate |ayers of the four primary
laser prhnﬁlﬁ?’? ;51&53 or spl?&g:/cgn magenta, yellow and bl ack) to
ol e.. .Suitahle. printi
[0024] i n o ICIng aé H;%Pcéesnﬁg&eﬂt 1g}a§8 %B tlbaII R oqr*rge{ Sh {ﬂ% tpga%%%e surface
12 us1n%%tsh3§tﬂ[tﬁtﬂ§ trahse et Bitftihg ridtiurgll TWe lfent ﬁlﬁﬁg@(ﬁlﬁ'@h %ncoded version
ital printing techniques such as inkjet and | ase

of a Selﬁ‘ﬂ?‘h @uth@itwayoralwe Hé t@ uﬁgdéa authguiioste thp artigle 1| Bleﬂythentlcatlon
image f;dr]?l%}' gg% g %ﬂl@?ﬁ %ﬂ& h%gvn 1ﬁ aglu;rc§3t L wal Slﬁ tlo;gaﬁtiefheusmg

e usli n a S U st ant |
text or praphics elat cometrlcatremidoi er? UI‘hesauai’[enammniadla e 16 ma
£rap. im0 repeiating g nnpay g y

version of a elected entjcation inma be used
featurey 5% il SEor Hecard TSPaY pbe s, SRR Lo cp e
trademddf®ge nmay be a single graphical image or, as shown in
Figure 3, a wall paper pattern using text or graphics

[0025] in ’ﬁher l%&ﬁ?ﬁﬁdg% 2?%33@}1%;& @ﬁraﬁﬁ?&eﬂ@ag?frﬁgﬁﬁhtf Eﬁ?can be assembled

nticati eat :
or decodedlgnl alowr the apéantda@tidh spageyl 6ab be vﬂmzwlags Iheoaxemtaay embodiment

or oth demar k.. J].002 | atent. i mage 20 . .
illustrafe 90 PR 100 i Y Ptasiool i careri g vton oF s Mg igigion image
16 and @§1§ ARl %q)l&ﬁh@%%ﬁﬂeﬁ 1916@'2@%\{’111@3‘% ﬁg» tdasRihiRH neMbbGdBes per

e vi éewed he exenpl ary iment illustrated

inch (ffc@uernpgh rstypical hn@ frequeame wpulddwge agangexf abeutHOdines per inch to
about 3\'58'imes per?ncht he aut hentication i mage

[0026] The parallel lines 22 are shown in Figures 1 and 2 as dashed lines to indicate that they
are not ordinarily visible. It will be understood by those of ordinary skill in the art that the

spacing of the lines 22 has been exaggerated for purposes of illustration.

[0027] The transmittent printing medium used to print the latent image 20 may be any
material suitable for application to the printable surface that produces small variations in
reflectivity of the substrate that do not change over time. Suitable materials may include those

classified as clear printer’s varnishes. As used herein, the term “printer’s varnish” refers to



and conprises a plurality of parallel lines 22 printed
at a predeterm ned nunber of |ines per inch

w@ teosgemancy). A typical |ine frequency woul d bECT/HSZ04/027726
range of about 50 lines per inch to about 300 lines
per inch. [0026] The parallel lines 22 are shown in
Figures 1 and 2 as dashed lines to indicate that they
are not ordinarily visible. It will be understood by
those of ordinary skill in the art that the spacing of

the lines 22 has been exaggerated for purposes of
illustration. [0027] The transmttent printing nmedium
coatingsssach tsoa quidishé¢llae or alasint cdatingpeth20mape fpliad yo aptieted alirface to

I TR (L)
and ca® P 8pFIRUDnt RbstiRe BP stakdbd 88 s Y% ssds WithouStheliAdAlRition of special

~ materials may include those classified as clear
equipmeni-nExarngles ofr witehle sleapwarnishas indnds fonctyh67%and CDX-562. Clear

.Lprinter,s varnish', refers taocoatings. such as.a.liqu
varnishelshh e 30 Be Bk o B b Bty Fploip sy the actua
contrafdfith @osd bRaeof e Sldtrate madyi Bl deYermitbdebydhe $ainishdided, the

. or satin finish. Clear overprint varnishes are readily
thickness 8f theisppliethlayerand sle e of Fé‘gﬂlé?ll?’é(e@u bstrate by
standard offset presses without the installation of
[0028]s pe & shbuld daiappusatatedrhal ity pasticyarpuintiap meedpine nsed may depend on the

.varni.shes i.ncl ud on [ 1679 and CDX-562, . ar... .
mates{f 3 GAEE of B PP REE b ool 5 Bl u pgcte wit e
exposede Flof ethnvslé,| aatdridls 10 Barfghd Selatenttanthehtieatidgtithabe 20 may be subject

contrast with uncoated areas of the substrate nay be
to addigigpa preGsetnBsuchiqs hgafrinduspd sty wiappinghile Ricbos ipftancgea

transm?ttfbgg h%ﬁ?d&a%g&ig%%qﬁgﬂg fdfgl?%kﬁgrtn%{drg %f?v&c@%r?eﬁl?s m£y0 962§elssigrable.

reciate e parti ar printin

R Ty T M e

primar§fifnhgd Bt WAtdordifglgxihe $aeht image Exaapbartiaby opEdmplb@lylderlie the
. carrying the latent authentication imge 20 may be .
primary igpge-14. ¢ dlieraa oot lajspioesgs PAgay RerPrided bt PPTHER Sk the printable
sorface B ol GBSk b pTH of e fESh PR Bt £ BAABIE Bblor o
wallpapenvpattemnent s may be desirable. [0029] The transmttent
printing nedium my be applied as a covering |ayer
[0030]ovein §diee: ipktan@esythe tage ithdge W0nay b pghtgd wither tralsmitent printing
L e 20 may partially or conpletely averlie {he X i
mediugg e fh’q‘ pRYetipn of APHERRAINAZE| L, I Fehy 1Bt tanres. tﬁ%ﬂ@é@ﬂé gmage 20 will
. | ¢ 5y . . rd.:01:
e it B0 O R, IEpREEY ANaEH MM ANDRHBL RS e
primarp iiageeshe nh ik dramitigr pignbneed| oedipm is applied).

[0031] As discussed above, the relative transparency of the transmittent printing medium
decreases or eliminates the ability to “see” or reproduce the latent image 20. This feature, in
combination with the encoded nature of the latent image 20 makes copying of the authenticating

indicia extremely difficult if not impossible.

[0032] The latent image 20 allows the authentication image 16 to be seen only through the
use of a decoder 30 as shown in Figure 4. The decoder is designed to have optical characteristics

that are matched to the manner in which the authentication image 16 is encoded. In the

6



wal | paper pattern. [0030] In sone instances, the
latent image 20 may be printed with a transmttent
w@eoosto2Tagl medi um before the application of a pPCTEHE3004/027726
i mge 14. In such instances, the latent imge 20 w ||
be viewabl e through "holes"” in the primary inmage
(i.e., areas within the boundaries of the prinmary
i mage where no ink or pother pignmented nmediumis
applied). [003 ] As discussed above, the relative
transparency of the transmttent printing nmedi um
decreases or elimnates the ability to "see" or
illustrated pmbddingent. Hbe detodert 30 cvageis@Oa d&ivdmgflesst 3Prmantifactured to

correspp R BLb8 §nR RBLTES 5) R GOGTOeE N PHER O o BERES o1 Rl strate
portion®f ald@B&iNg Rink B2 @hk akybe RSdd inRMAIRE RS of BORRENIRE The decoding
| atent image 20 allows the authentication i mage to be

lens 32dp@tengaplpr khs: bfu@mg aheppes ¢ivverdaciag @laéaceée vaﬁl s$eniwhof eprved

ridges ﬁiﬁ%}lﬂrac ogifrelr ,Jdge a%:gn%?sql Iag'e %@Cﬂlg gglf% Iecc‘rf}};]vature and

spacmngﬂ thdritife 3Lt banblisaed s tb l&p@@llyﬂarﬁigqa@lﬁi@tenkéd fragments of the
hei | | ustrated enbodi nent, the decoder 30 conprises,

image ?dle‘@%‘ilﬁfg Therrssar neaknip-neak digfancedd befyess hsrured ridges is “determined
L
decodirtglanbs 3o the fraqwobcy of ﬁlﬂsﬂﬂdmtnmags 2({)),fth¢ b]!Eanemhe ramhenncaﬂibm image 16

will be GiHE0 g Fhepdit 3036 picdad afoicat e el X gl ipageHn thage 16

may stillifd98Swear a{&re?qlula&wf thd IREEM q&im SHheBRnt o2 are within
substanti al | The curvature and spacing of the

about 1pilipgeperdach ef enstaabihies alibough thesauthensisatiomimiage b6 imay aphear
ri.zed nt s o the i.ma e
aistoeeg 3t e ot kIR PRI fbeditfn MU clea R Br 88 the D image 201
more thiah APes 10dindeper ifth) et AithdnkiCattiRSindagel 16 heFURNBY vielvablB&ising the
decodi ng I ens 32. The nearer the match of the
decodey 3qquency of the decoding | ens 32 to the frequency of

the latent inmage 20, the clearer the authentication
[0033] | nadybbauighithadlugiksed embodimenid of thenyentign sbow o flat surface and a

n
panas L BEPRNRLE 508 oIRGB B e
may haven&nS%n and atufearddahe décodemgey BO catfizuréd lblaﬁccﬁdﬁf)ﬂir tis B@Fature to
per i nch of one anqther, although the authentication
Pmduc‘? ﬁﬁﬁé"%}ﬁuﬁ}ﬁ’ﬁg‘éﬁho&ll’%}@&t ed. If the difference in

frequency between the decoding lens 32 and the | atent
[0034] naﬂ@ ggiplaryrgecodingdansaizoney boan pergkic prepolymbpnateﬂéns although

Varlous%%e!?%}ngﬁfakt?&ekl%g]%y]aﬁso%@%s&i? t Tﬁ)qca\ﬂ s godl'f?é 13 gf' Slay be

manufactured from or may include materials having high indices of refraction that enhance the

readability of images viewed through the decoder. As is known in the art, the speed of light
changes as it passes through different mediums. A particular medium has an index of refraction,
which is defined as the speed of light in a vacuum divided by the speed of light through the
medium. Materials having indices of refraction that are similar to the refraction index of air may

be preferred in order to reduce the distortion of images viewed through the materials.



decoder 30. [0033] Although the illustrated
enbodi nents of the invention show a flat surface and a
w@b@sae74decoder, it will be understood by thoseCDS2004/027726
ordinary skill in the art that the printable surface
may have a known curvature and the decoder may be
configured to account for this curvature to produce a
vi ewabl e authentication i mage. [0034] The exenpl ary
decoding I ens 32 may be an acrylic or polycarbonate
| ens, al though various other thernoplastic resins may
al so be used. Typically, the decoding |l ens 32 nay be
[0035}ran dihedhiokmeds 6f thendecodimg/lenan) ardehersadars aflcervaave nfthkirigiges 36 are
.ndi ces of refractign that enhgnce. the readability of
a funclifh 88 oPlcal SRR A mEERA deed. AL A SR RTn  ¢fRical lens
thicknadstwoulldBe &AL Y0 Aild dndhthe DAL SLEurdstute of RS H8SestIF WL be about 30
_different nmediunms. A particular medium has an index of
mils. refraction, which is defined as the speed of light in
a vacuum di vi ded by the speed of light through the
[0036}re diTransnigsi @y ofdight hassingghougtiitiedecoderr3®fto dlut famnt tnege 20 may be

o] SN S EP DAL IR B T g e
to as bALIEWERcHidi, @é&gﬁbﬂc@%lg@%&’éﬁs@ kit da@OwWith whiéh 4 Dkl 88 B printed using

the decoding lens 32 and the radius of curvature of
a transpyjentingrgéem gan be diseerpeh cHhibepngieceshisate ghat gl contrast of the latent

. i i f. . i F AN
s SRS 06, TORGELT WS B ab, s ot

reflectionckffdeemapde ssacefbatidriy adedoterd0 ik heed ind@gestedpt walecoddglatent

) %ﬁout 30 g} I's. [0036] Transm ssjon of |ight passing

image 2] ShigHeh helegewEweiganateidalng  Fetlophtne) segersTaighble ied as an outer
; ; t100f [ i ' | @bt

pckaf EHERESR B BRUE100Tp L} BEERER, O ACHAFR il Db

transmidd odhé latent opagerddt maebbbaywetmcabeaistZtth eband 6 %t the total incident

s Y e ER0E RS0 % DB BT B s o et

the latRREASL0, e ehielidiatiRfts d4MB@R.A0 be increased, which,
in turn, increases the likelihood of reproducibility.

[0037]-d|_h e RAGhidig] bLE e 8h heE e he r&lﬁgﬁﬁfgg@tﬁg 1akdnt @mage 20, either

ecoder 30 is used in an attenpt to dec a latent

or both phiye s@daceh BéiAFoldhe feradendOappi brycoatedevitlabn gwi-teflective material.

e oA PR 3 e D P B gr 2010 a s o

about 90% & BERE 99VIF the Mltdehhiadnti s refl ected and not
transmtted to the |latent image 20 nay be between

[0038120OWhitdie bitki-AdFRitivd RMeeBhls ik ibQL&, fbKa#BY a single layer magnesium
fluoride coating, a narrowband or “V” multilayer coating, or a broadband multilayer coating. In
an illustrative embodiment, a decoding lens 32 may have an anti-reflective coating comprising
four or more layers producing a total thickness of about 2-4 microns. The coating may be

applied to an entire surface of the lens or to desired portions of either or both of the lens surfaces

34, 38.

[0039] The transmittent latent image 20 provides several significant advantages over the
prior art. Using previous methods, encoded images must be printed using one of the four

pigmented inks of a four color printing process (cyan, magenta, yellow, or black). This



l'ight. The higher the refractive index of any materi al
t hrough which the |ight nust pass to reach the | atent
WO rwgm2201 the less light that is transm tted. PEDOSAP4/027726
To di mini sh back reflection and increase the
readability of the [atent image 20, either or both of
the surfaces 34, 38 of the decoder 30 nay be coated
with an anti-reflective material. The addition of such
a material may inprove light transm ssion of the
decoder 30 to a range of about 90%to about 99% of the
incident [ight. [0038] Suitable anti-reflective

essentialiby exjia¢sshatdlye Jatent inkeee be prinexdantesana tanaayl the Ea@yesponding color
nesi um f | uorjde coating, a narrowodand or "V
layer of R T BTG O BB RABAAO A agar g f i encoded

image 1b #BasithdtWdhbBEdnY:An 8 HRAtoNBHiratidn deaRMEAS:. | ens 32 may
have an anti-reflective coating conprising four or

[0040] 70T £ éo%Yr%;;SthQ TG G rsrgg%ggfé' apg&{%hggl%&'fon‘}fee@ﬁ&% #pfled at the

m crons. The coatin pll to an entire
time ofsthe beimaryainagh é4 bebsckground pdesng. €bhip sighifeas]lyodnhendeh éhe utility and

..0r hoth of. the Ilens surfaces 34, 38. [.0039], The .
flexibifly QiR BLAIOR APEHE ThiEy e GO b Bl BBpBfg invention. Further,
there iSh&Rdeliit6 @d}ﬁa%&@@é@%@ o8 latd M emBEd @ avdid partidulftGolor

previ ous net hods, encoded i nages nust be printed using

concengagonsfin tleeprivpary ipagerkht ed i nks of a four col or
printing process (cyan, nmagenta, yellow, or black).
[0041]Thi sestherddvanthge is ¢lopdithregtsansimatent tagert aneget 20 egujeesme preprocessing

rinted_.at the sane t as. the correspondi ng color .
or manEalion o ety Rigpsy 14rehyivions Beliods BRY i gy dfe ligptign and
breakd8¥vh @f tHePrintary 8agdRliAGRI¥E Y m@ﬁiﬁam QN6 QepatidHR G tHeGrimary inks or
areas that do not contain a high concentration of tha

spot codagh.oPpot[colag ps isknewntin thetart, pigesppeielbnmiteddgeshagroprethade and
st A N0 055, B ARBA e Bl ot e

majorityi (fRhfimegntAasioh@pemsediwieh stok boloys @8 dod prianddowith pyimefy ink
t he apgl Ication and use of the authentication markings
colors. gFhys, whemneeicpdisl inage isqapnted wapga PUMAEY G gthe gnepfied dmage must

be plac%!g l%uﬁid@%? erlgg{nls ghﬁteh%\thtﬁ’jhr%)o{ dRge. to avoid particul ar

or concent ns 1n primary image 14. [0041]

[0042] ﬁnngggtﬁé 81%%8&[}}6% f itl?e ﬁr@s%ht i‘hbgntfornaﬂm%} e[HrI: latq% ?x?atl&? 2(())fis printed

requires no ‘preprocessihg or nani pula
separattlyeuspty dedngmitteag pridtdnediimy Theis isdichao® noaystiebhn dnethe hetation of
digitizat ir}rgn and breakdown of the primary inmage in
the lategf fageer?)- FRRIESeNt APasTH] AR Epie i RgRLOTI theyrigpny igiage 16

includihB %8y Reas printed using spot colors.

[0043] Yet another advantage of printing the latent image 20 in clear varnish is that the
image 20 may printed using low resolution. Resolution, typically measured in dots per inch, is a
measurement that relates to the quality of a printed image. Printers print images using varying
sizes and patterns of spots that are made up of many dots of ink. Printers typically use a halftone
grid divided into cells that contain halftone spots. The proximity of cells in the grid is measured
in lines per inch. When resolution is low, fewer dots per inch are present and the halftone spots
are more obvious in the printed image. When the dots of a latent image are formed from

pigmented ink, it is easier for a scanner to replicate a low resolution image than a high resolution



spot colors. Spot colors, as is known in the art, are
specially mxed inks that are pre-nade and applied to
wa@2@sioet4etd page without the use of the primaryP@F/URL0HORT7726

colors used to produce the ngjority of an inmage. Areas
to be printed with spot colors are not printed with
primary ink colors. Thus, when an encoded inage is
printed using a primary color, the encoded i nage nust
be pl aced outside of any regions printed with spot
colors. [0042] In the enbodi ments of the present
i nvention, however, the latent inmage 20 is printed

image. spsisdeeduge irshigh resolutiamshe date ate qisiictt demeidy i thEhesrmer & unable

. therefore no restriction.on tqe Iocg%Lon of .t he Ia{eﬂt
to dlscqrprﬁ@g _I’IIIOFF] éhqne?t (é)ﬁl{lmil%étga% regQlutipn grnéli.qgg 1513}1 ué ecrease
the effe@fivddags ma@ﬁﬁ%&g& twﬁémgi;%igﬂlea@a i, 6@ BePh 1A RImESd BPrinted

~ spot colors. Yet anot her advantage of printing
using atchear printanedinmelewer,ithe differnce/batweshhigh reshbitionaed lovagpsolution

.. 20 ri,nted usin W [ €S0 i pn. . Resol utian
is ey TR R eeE ot el the, Bl 1R i 6 s
th rel ates. to the ality of _a printed i e )
[0044] ?ﬁteeqsg OE;P Clepr P%@B‘gﬁ‘% it epahlss latpnkimages 2& i Drpinedina
variety Of r30Ritidnd, Rk RkErefRGEoriRoEspbRMY g 8P4 ﬁe(glenbf‘ K¢ about 50 to 65 lines
Printers typically use a halftone grid divided into
per incle)dp hight tasplutemnicairespondifg tnaelreguesnsy attirabpyekithiine opfnore per inch)

cell.s.in. th rid.is.measured .in.lines per i.ngh.. n, .
and anf s PP e BV 5T LR RERBPE o Bl MR ppicaty
involveks @vérahdihitefencs RAE Sovd CodTRAE y&pdaES d lighdt@e W] bPfePbatability than

. i mge. When the dots of a latent image are fornmed from
higher yesQjion R@cessts duettoithe lawey dansitypf Iaaf@@glrhmg anplied pRepegtability is a

term us%}l IchﬁﬂésEx‘?%e%Q tabﬁ'fy %P%&grﬁéﬂg Qo b{lcllzrgﬁr ﬂr?ﬁfe%le g%eitn‘ﬁ%l%gﬁls of images.

S IS because reso S are"o

00451 S0, Yo L SRS B S5 i v

image 20 Y bOpridey. Fhiuk gt satetybbeofafabes bucheRes s sprint] @dnsily
i mges printed using pignented ink. Wien a | atent
reprodycgrjgy reselufipn fpages beeavge af the way the paper shsarbsdnk prsbiapeink spreads
i f fer . hi ' 1o . .
ouon BBl SO, BELVERTL LI AR A ALY S5 e peinn
At the dhaeni of thetspedtiven,| gleqtalitynmg e dfpapen suble asthhsd sed tfer. magazines may

00441 T use of _.a clear print di um t huys enapl es
have a {eS0lAton OIROHE T He Rt Sieibeetmce FRess 1 s A rgpac
resolutjons, fromlow resolution (corresponding to a

[0046] 1  eyadrtigjonst adyngtase 5H1avpreagutionisdhasdtcan b eprricd oyf Bting almost

ny SRR AR SSRPPHATE 0.8 S EPABILY P e
resolutibr imegeny, faer advarbkyd high rasilntipn @putesol ut i on

printing is that it typically
[0047] Some embodiments of the invention provide for including additives in the

transmittent printing medium to fine tune its density or appearance. These materials may be
added to the printing medium in small amounts so as to enhance the appearance or readability of
the latent image without exceeding the contrast threshold that would allow the latent image to be
scanned. Such materials might include dyes, reflective material or iridescent materials.
Generally, iridescent materials reflect light only when viewed at an angle other than the

perpendicular. Because scanners typically project light perpendicular to the item being scanned,
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i nvol ves | ower mai ntenance and | ower cost and yet
provi des a higher |level of repeatability than higher
WO e@sloe4dbn processes due to the | ower densityPOf/US2004/027726
mat eri al being applied. Repeatability is a term used
to describe the ability of a printer to consistently
produce identical copies of images. [0045] The ability
to print in |lowresolution also expands the substrates
onto which a latent inmage 20 may be printed. For
exanpl e, sonme types of paper, such as newsprint, can
only reproduce | ow resol ution i nages because of the
an irideseept whieriplapay bakkied ibs thertkansmtehopyinting neqdivea dsthoutt affenting the

i r. a resylt, newsprint |styp|cally printed
ability gtﬁ%f)a?eg‘ggﬁﬁéigﬁo 8Y°1§§e'ief’ PPIoRAionar {he ot her end
of the sp%Pt rum hll?lh gual ity coated paper such as
[0048] + hd#aserd ey the PO dfayilliedinderytond fat hereaserdedtiatent lgﬁgq%@prmted on
s ST DR 6 155 410 s
system feswthenticanng shetdnadtle.i In nhmn;yktemc therdeedlen 80 isumnfigurad noevterlie the

rinti Wi | e nmost prinpti esses
encoded Rler o8 201 3k g s o Eas ook et Bt nage 20 so
that an hﬂﬁ&ﬁl@é‘tiorﬂc 1BWBE 18hRyPRRARIR. Th sbheBmbE@ERIeHs! BB 1A8H: Rthge 20 may
[O Sone enbodi ments of the invention provide for

be a ra&tmbdj mrﬁlgn afithetanthenti¢ation frmager kn ¢ lateatimage 26, bclng prmted with a

t ne tune . ts nsi ty.or. appearance.
predecc Rt Bedlefey, HNTal tmp R BRb P BB RER ik MGRptar s
32 conf@ﬁmﬂktlﬁh 8 Go@é%pbmilﬁgﬁa@ﬁﬁcj’ ﬂﬁthﬁpﬁﬁ@f tﬂB Ceti@ilar RASI3DisIgldded over
e latent inmage w thout exceedi t he contr ast

th
the 1ate{1‘Hff@§‘h%(P dhe Miheniisilicn EES IS I Bk - i Thgdansmepyte configured so
that thesl&féQFéﬁq ncy 4t ttl?eﬁh%'f? &Sﬁof'tﬂé’: %gﬁlg%?%g v&iﬁlfiljl S5dult iSﬁlS or

terial or |r| escent al's
minus ]|0r1m¢epﬁen¢h.rmt erials reflect light only when viewed at
an angle other than the perpendicul ar. Because

[0049] s c dhigee 3 shywps & Ablwyhder &f eethbi gflﬁp;mﬁﬁ@@lﬂﬁhtﬁéﬁtﬁﬁndrpuﬁdgé 16 to an
em bei ng scanned, an. iri descent nateri al ‘i
article ]todntaﬁ‘é’rilqnﬁﬁ grihap embogiment phie Avvention. wi e aeiboa peging g 00. At

5110, 2h GnERIchli&Y inbloc 16 Legé‘l gﬁﬁf 1 FBA8, Al BB Mofl BREE! 16Hlay

and repro uctlon n the above, it
Comprls’@etexlmi@mal euwotkhert antebustlag togdent ttadereak. Thmgeth2fliqatiomimape 16
a transmtte intin [

may be it B0 pfo ReRl SuBsHi 36 PHbR, Y PLEPIGy R OH fgried by the

user tha@ B QOVide atnhaie of ARheMitkite! Bs pldViduRiySosdds fh%@utlfeﬁﬁcatlon image 16
decoder 30 is configured to overlle the encoded | at ent

may be i yigle ippgaatia weHpapebtyletpattont i cal characteristics,
decode the latent inmage 20 so that an authentication
[0050] i nefged 1ﬁﬁ,yth©eumm§mhbn inmags dfres dighiized frestosagetand/ok atoeadsing by a

data processglg system YA pre-existing authentication image 16 may be digitized in any known
manner such as by scanning. It will be understood that the authentication image 16 may also be
created in a digital format such as through the use of digital photographic equipment or through

the use of a computer.

[0051] At S130, the digitized authentication image 16 is encoded to produce an encoded
image using a data processing system and software adapted for the encoding task. To

accomplish this, the digitized authentication image 16 may be subjected to any of various
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be a rasterized version of the authentication inmage
16, the latent imge 20 being printed with a
w@e@dotantri ned |ine frequency. In such enbodi nee/ES20041627726

decoder may conprise a lenticular |ens 32 configured

with a correspondi ng frequency so that when the

lenticular lens 32 is placed over the |atent imge 20,

the authentication i mage nmay be viewed. The | ens may

be configured so that the I ens frequency matches the

line frequency of the latent inmage 20 wi thin about

plus or mnus 10 lines per inch. [0049] Figure 7 shows
encodizg 61f emasipiion t@hniquﬁsetﬁkwﬂsauésedmbbyd, oge almhatactﬂmmltsi(datﬂibnd in the

article 10 caordance wit

717 PO R Dites iR ST O FBC LA e gh s cmbodigient o the
methodAzIdaﬁQd fé syl the PstetidhtiANeIRGR, 1he cREOBES S tvire BfeB&I ®Fvn the

he” aut hentication i mage may conprise text, original
d1g1t1zmlre@1mt¢czt§mnamage(1@t0| auente oepies of equadlysnaded liﬁh@havmg a frequency of

aut. t|c vy, he derlvedf h ra
a user BEHER bliBer @ T R TadE A tRbhosSiay bE Mo RRREEE My be
advant£p@Gid t@d;eféyt 4 fi@qdéﬁ@f thhtig typicilly Ris€VindBe 91‘111@1{%&@5 Typical printing
authenticity previ ously noted, the authentication

frequencipg gaasihgyin @era%gesfrqxg pleoyt ﬁﬁ@éeweranqnetpmbawelrSDsltrw per inch.
pattern. [0050] At 120, the authentication imge 16 is
[0052] d| gThd ensadedoimage orasidpe saved/as sppayeieseriwgnage file fatuae in creating

pnntmgr%l%&% %% gelzr{%?/j%%erﬁagl %Iﬁrgyletﬁgeﬁ)éécséts%g%ﬁgﬁ tag ﬁ@ﬁ)l v ahwﬁis mayqnvolve

generatﬁfgatﬁl[ll siv@.fills udink la hbgh té@&i&tﬁé‘ﬁ Pegetdiet id dither positive or negatlve
henti cati on 1 mag al so be created in a digital

format { *Sh%ﬁ%m%@éh theg be ﬁﬁfw@ {Rehgrale disainiy Pt Elatebw&e&gm@wﬁut@ plate
th f t 0051] At

eylindc e Py Pl et s oat i on i mmge | encoded o

o051 D, OFHE G ERRAU LTRSS B el Bh B RFEAS bl e sutce

12 of tlﬁmﬁxﬂ‘e 110 2hS 1401 STheteheoddt gitértd@eg 20 ﬁ@iiﬂtcﬁ:ﬁlshrﬁgrh tram et teh printing
be subjected to any. of variousencodi ng

mediurg ﬁ%F‘% testrmeattiiteqiatent imacgiZ0caanci ge Ak55@Rd B diregigipwing or by a
scannidg®EHE A Be sdrieSH ol?d Ehtb Bf ?1;1@ Snvehtidn, Tl &&lislmité%%ln}ﬁﬁﬁgaﬁlgﬁum may

asterization e aut henticati'on I nage
be a cleampguteriemarnish that eamiet dpplicddsipg etdndavd pnatm@tebhmques The latent
ue, the.encodi ng software

t t h
image JFRAY bi, B0 R SR pib e bR iRE A e by B n utlh paing

standar8&§dt 8 R GR@HRAI A(rtéS"P@hﬁQai Fdi@dativiond g@veh K}ei HEREMcEE. @
user specified nunber of |ines per inch y frequency

[0054] TYInREmdSedancal, iRQiEatld suB¥e BS will already have been printed with a
background or a primary image 14 using ink, either in grayscale or color. Any initial printing on
the surface 12 may be accomplished by any known method. In color printing applications, the
initial printing may include any four color printing process. Suitable printing methods may
include lithography or offset, intaglio, letterpress, flexography, and gravure, for example. Digital

printing techniques such as inkjet and laser printing may also be used.

[0055]  If some or all of the printable surface 12 has been pre-printed with a background or
primary image 14, the latent image 20 may be printed over the background or primary image 14.

The printing of the latent image 20 may, in fact, be carried out as a final step of an overall
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advant ageous to select a frequency that is typically
used in the printing arts. Typical printing
wo e@genei es nay be in a range from about 50 | PEEESE$/027726
inch to about 150 |ines per inch. [0052] The encoded
i mage may be saved as a separate, new inmage file for
use in creating printing plates or screens. In certain
printing processes, such as lithography, this may
i nvol ve generating full size filnms using a
hi gh-resol ution i magesetter in either positive or
negative format. The filns may then be used to
printingyemegsa that frichxdebthe ipitinlprintiggp Fat exaniple, e latentiohegd 20 gnay be
. | ate cylinde of a. lithographjc prjnti resSS. .. o
printed By d88ing #iyeE At Sttt g R b e phnisiisnotaly [ fayfitth color
were bdi@d &1ded kdVhg eradfliodll fouédisipkiag PHIcERC AlRndtvelyatheilfb@ image 20
at 140. The encoded latent inmage 20 is printed using a
may betpriatesientiredyisepgrataly fian! the brakerawdon arimereinage e sing separate
prmtlnél%lg) vénqgn? Nhs aqgsgl?ts é’lg r%z%t?%qg%%@ %0 ﬁifa§ ﬁg Eﬁlc?e(iji a*PX n—ghlgfé?él% %hfferent
famhty@f by hd1ffeﬁm&ﬂﬁatmmctdrhﬁhhrr the $itialt fefiting bh mltd difcloedi The famght image
a clear printer's varnlsh that can be applied using
20 maysqu%a%mp lafl.ah@ PRigt eleliifdbedticledd: | atent i mage 20 nay
rinted with clear printer's varnish in a manner
[0056] co n@h@mém prjpteble sprfaceiingrogdy peated §pewnti-cpgpnidyes one or more primary
. [ r
1magesq'i ﬁﬁp 'arlct)irAngagl ﬁ‘éftg)gég]aplflg lds%grr% a&%gtiogln%fg%@fareﬁp image in the
transnn}ttemtlﬁrﬂhhg nfediun@ o eer\ primay ieagd)thivaomphieesilipe wmtrlédorva lirhken

a bac rine mage 14 us nglnk [t
image, /¢, %Pgiﬁég%% ogst. ol ofe gulﬂﬁy SPATe: lfes A %%hﬁgesowpt § which
contalnStWBfoﬁﬁﬁ)ré-golHRXhQF‘coﬁt?e%@ MRbrl ek BRI e Y vkﬁl@i’iﬁy'ﬁ@tatiﬁldcodensuch as
color printing applications, the initial nting may
a Univérset Prfloct@gdef @AC)col or printing process. SUI tabl e
printing nethods may include |ithography or offset,
[0057]11 nt\Wheén a)latémﬁmegqas esistedfit @ kagumaftbnt priatidg gredinut, ehe hent image

example, Dgit printin such as inkjet. .
may resifdn P&QB?C%B% rﬁ&‘?ﬁtﬂﬁn gl 051%858\2]‘ ?atflﬁe@?@e has %}r’é‘“&Fd This
reductiéi ﬂna? flettRemi rsbﬁﬁlﬁ@d%d%%ﬁﬁt@ﬁ&t&@ﬁlap@ﬁﬁd t@riRfedigfa l’éfténlf' image

a background primry inmge atent i mage 2
in a trasreijtefenqsiiimtesibepnenltetere Ati&hok@br oy not dpefipaeany wheatiype Of

The pri nt of t.he | atent 2 may, .in fact .
atvrasgihs R B GibAtdaRo i ies Rafliont PRI BBl Rl ol i oumiereiter
to furthBf iB0&Sigate Higd ploBedtUBEBtiA@e llz[lértt'u@b%d)cwwblhﬂ@ woll@primary image as

exanple, the |atent image 20 ma rinted by addi ng

described glg)sy@,rpagpcuéqrglaqneﬁh@tma@ plt@naﬁ@gmogﬁas@snaqdﬁgewlprn‘f%@tmn in line
spacmg':‘ PEBJ 2bs doﬁét %ﬁbé arﬁlc lér l); r%ﬁﬁn}gg hOGeand %ﬁjfférgnce in

& traqrtional roc
gloss leAelt veliema thie\t atewt, 1ntageh:hsiteern pnmresﬂglethz('ﬂransnnttent printing medium. As one

views the line work with the naked eye, one’s vision is typically slightly distorted by the
irregularity of that image. Further, the same alternating contrasts and varied line spacings of the
line work also decrease an optical scanner’s ability to perceive and/or replicate the latent image

if the article is scanned.

[0058]  Asshown in Figure 8, the printable surface 12 of the article 10 includes a primary
image 14 that is a UPC symbol. The UPC symbol is line work that includes a series of
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may be printed entirely separately fromthe background
or primary image using separate printing equipnent. As
wW@2008521401 the | atent inmage 20 nmay be added atP@r/Us2004/027726
. conpletely different facility or by a different
manufacturer than the initial printing on the article
10. The latent inmage 20 nay even be applied at a point
of sale of the article 10. [0056] Were the printable
surface is already printed upon, i.e. contains one or
nmore primary images, it may be particularly effective
to apply at least a portion of the latent image in the

1rregu1atlry§nm¢ﬂtlmemf Yrying thn@mn@s‘d ilo mecﬁa@?odanmtushawy in & Hhgtlatent

image nBr ogb‘glpr ynn% tlr\ll\ﬁir ré'ﬁf; Itaepg;prﬁ)nl%glg é%egﬁﬁ r;}g%he tp%{able

surface sb apdsthat ypsta@hllyalnbf B8 1fan tdhde ik PEnRE oy e @ﬂ-Ja @f the prmtable
that contrast. For exanple, the I1ne work may be a

surface d 3 daat confatms e PAIMIAY yB3acalid. Bhyanthe latd anpgssld ext«[ﬂd@ slrl]y partlally,
{ [
it atall, RS int BHEATor MEOFC LY. FoPRlabily R ISEAER b fllwhore the latent
image 20cippeaail showadsig boxgmather thhrossa :*.eme bf bm&erelmetsas Isixdvenin Figures 1
i mge has been printed. This reduction may alert sone
and 2. sophlstlcated counterfeiters that a product printed
a_latent i rra%ilq in a trasmttent medi um has been

[0059] 5| tIE additionfq PrEViGE U LateRtimage O albisal evk PHARAY Ipggsdo disguise
any chaﬁéé o e%&ésqé‘%efﬂ af aﬁﬁg{ fn%os@rlextefﬂ ﬁ:geliamhfhg Hfredtﬁ%ﬁ%rbﬁed through the

al ter may 1 nhvite the cou
use of Halftdna lscfﬂer[s used @stpplyahe tl'aimmﬂem@lmtmg Bredivinh.nfhe hedftone screens

may be g SE P AL GRS ik den i IR rBfoaent prAGYS medigp (T ghange in

density $Q01t§ ﬁlsat @o@l@vél EHa@ gféhﬁa[lly\ﬁﬁ!’:ﬂeﬁéeb agldfsﬁnbé ﬁSm&ﬁé‘ﬁbﬁ%@Mféﬁt image
as a bar cod e, partlcu ar | Yy hel p ul

mcreasqu dy éns magnéai, amrtre abm o glpsstleyad tod may rgquwsom puiating the latent
image 1§ §pg%a§ nﬂgve? & Ig{eaFeF 'éreta1 QHGCI ha&le ?,1?( f;%o%d etk o%e VlCV{lP}%thle artlcle would be

one Vi ews

alerted WQah& Eﬁﬂséﬂ&efoh ﬂleﬂ@ckﬁtdmagee Cmgeﬁn\/glﬁds(lﬂvell ﬁial_i/)blélp@ﬁichlﬁrly effective
sli distorted by the irreqularity of that i mage.

when “W}rl{l rembingfien WHhRrBfiePWEHPG YO ont rast s and vari ed
l'i ne spacggﬁs of the line work al so decrease an_ =
[0060] optAlghemgh érerpient imagepQ Ml often preprsnpd, @V@r&a/eéﬂler pptingattanay also

be prmt[a(ﬂ 81ré<§fye[8én luﬂ?%ﬁf%d }fx%rL Hr? ofa{hE 2’1 1e su d'\[he% 1%&%{%&%@ may, for

own 1'n prin e sur ace

exampl@ ﬂielp@in&adlﬁrebmbmd @apea vﬂﬁctlﬂfﬁsylot prgRuld btalsmpnmtsd an URﬁlnoted
synbol .. The UPC synbol is |ine work that incl 11
above, %]éqnin%@ igrgs pre%tmregqnyng ﬁ%l&lg &e ppplsd sgpse\gg?%t?l 8’16 atent 1mage with at

least a ;%ogﬂtugﬁfecﬁé latdn ih 428 SBEPRYIARALL ShWRed fedd GUAEpBmarltyNfiage.

[0061] Referring again to Figure 7, once the article 10 has been printed with the latent image
20, the article can be forwarded for distribution, further packaging or additional printing. The
method ends at S150.

[0062] The invention also provides methods for verifying the authenticity of a suspect article
where authentic articles are printed with an encoded latent image 20 using a transmittent printing
medium and non-authentic articles are not. The latent image 20 corresponds to a predetermined

authentication image 16 selected by the provider of authentic articles. The method involves
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image 20 is preferably printed in the transmttent

printing nmedi um applied over the printable surface
wgao@k/oeaat substanially all of the |atent i nmageCT/BS2004/027726
" printed over the area of the printable surface 12 that

contains the primary image 14. Thus, the |atent inmage

20 extends only partially, if at all, beyond the edges

of the UPC synmbol. For clarity in Figure 8, the area

where the latent imge 20 appears is shown as a box,

rather than as a series of broken lines as shown in

Figures 1 and 2. [0059] In addition to printing the

obtainidged debder3@gRat Gy eonfigutddrie baptdcedovenarargetriogrionh of the suspect article
di squi, se any change in gloss | evel,, the chan [

whee thy giéedectlpient image2P an! Beildhe wiele s wxntia 186 desmstigiorber
conﬁgu%é?l%iﬁ?@gtﬁfal MJCE&EEC%E@%?%&&%%& l‘ége??it?%%gtﬁ%o that an

ransmttent printing medium The screens nmay
authentisetiarsiothgt d 6 guaydheali¢wedifi pregentt Hbe dettwidtfyrtidr invmves placing the

transm,ttent printing, nedi u Thi s .change . n densit
decoder, GERIRY eS80 PaUEroPHAAT BT Y e S L eaion through
the decSHept ARBRrifRNbE Rahid NS RBethal B8 huth SR BB I63s vikible.

this manner, any reduction in gloss |evel that may

Respongige tfl 4 deterorngsionrihatiiee autkentigatéan image ge isi psesspt, ehaopuspask argicle is
i G AV R 5 L0 LSO A 0 o

present| tAé @spedt ARULe is (nigies as hoghwtBenticevel may be
particularly effective when used in conbination with

[0063] PT ITRiefthde Y& vekififg Y dhitheh QOGP Aubhretisficleehdr@ttenitent image
image 20 will often be printed over an earlier

20isa Iiastiem.;qdﬁ@,rsiqm oﬁfgy a@hg@iag@orp@q:geéé p@imeéd;yiﬂya prsdetgrmined line
e LS00 BBl 0B B SRR Se r

matche©the dinp &egiicrioh of theNasntiniag 2@ wiithinsdbpubgienogminuk @d liass per inch.
As noted above, a primary inmage or other printing

[0064] COUltdrdRe ARl eRempldOSLAE AR of tBe tldtholabeiht inveBgen, whd Methods of
at |l east a portion of the |latent inmage show ng through

verifyingrigtiepticity aseedingdp thvaventionanay hagsgicd qubebayy thes-eFor exgmple,
e . . '
custom LR oy VM) RapalLiiiEgBbises g AR o qurggr coparure

from thé Omwted Secksf ord diricate bnsestdgatort utaly verifypthe kathemtipitgrof branded goods
addi tional prjnting. The method ends at 150. [0062]
housedﬁh%eirﬁ%ﬁgﬁﬁt%ﬁ ‘XP@E‘?‘HF%W des met hods for verifying the
aut henticity of a suspect article where authentic

[0065] ar tWeilethe dpiseping Hustrats ard descbresaeaPlant @neodimars obiis
inventiéﬁs,‘ ﬁtqgto%etJrﬂgt%motdttﬁzﬂtthé’i'h'véﬁtioﬂ% not limited to the construction disclosed

herein. The invention can be embodied in other specific forms without departing from the spirit

or essential attributes.
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medi um and non-authentic articles are not. The |atent
i mge 20 corresponds to a predeterm ned aut hentication
WO pgme27461 sel ect ed by the provider of authentiBCT/US2004/027726
' articles. The nethod invol vesobtai ni ng a decoder 30
that is configured to be placed over a target |ocation
of the suspect article where the encoded | atent inage
20 would be if the article is authentic. The decoder
is further configured with optical characteristics
that can decode the latent inmage 20 so that an
aut hentication inmage may be viewed if present. The
nmet hod further involves placing the decoder 30 over
CLAIMShe target |ocation on the suspect article and view ng
the target | ocation through the decoder. A
thatlon is then made whet her the authentication
VVhMlﬁ % visible. Responsive to a determination that
t he authentlcatlon i mage is present, the suspect
1. An a@{ﬁehﬁ&aea51§aﬁgpgwﬁri§gl as authentic. Responsive to a
determ nation that the aut hentication i mage i s not
appn@b@nmﬂ%@me suspect article is identified as

- aut h 3 thod for erif
o B P p 0 P ool P € B e Pl prting
I magrdidih, ltﬁe RiehBEHRE beag all @hcdden version!tf aauhihentidated iredpe and
image 16 printed with a predeterm ned |ine frequency,

t heDejBg %ef#gustﬂ t?awtwhéﬁopé@gém agpptied)|dgpodeg p thabthe
hav htﬁﬁerﬁtclaﬁ&f‘ trllt#z{g@ QHEHE Vw&vgélthr&%ﬁng 5}%&&? d% odbr W en the optlcal

frequency o [fatent 1 ma I'n about p
m ndecodler is ipteesd pedr therlatent 1@1@@64] There are nany
exanples of the use of the nethods of the invention

ds verifyin henti.city accordin
2. An RN Rl et G aBt et RS Dl ghelfium is
selectedteSrWiBe @ fdxGhah SelBRMvivedikkinba bRl the TR PO the %rlntable
encoded | atent inmages upon ent;% or departure fromt

surface wrihtthel lagim image prindedcberpen andeart afljaosnt yaa of the priptablssprfyee, the
masim S R EO s PR SRS RS MR B e

illustrates and descri bes exenplary enbodi nents of
3. An aulfiesticatatde titiote, acbdsrding td olalne 1uwichesis tleatchrisindttent penting medium is
nventlon i S. not m.t ed %% t he construction dis

selecte t@rpé‘?Y’r e Ef-ﬁglxpﬂ%ﬁ? GGHVIE ql11 @n@%@gp@athe 13 RoLtion o cflthe printable

surface SREGHhE lferdt PhAS: ;}g‘hﬁé&f)cﬁére&?&ﬁf ad ;ﬂ?acfeﬁpéfbi bEthe Bhﬁtat)le‘%ﬁrface the
essential attfibutes. CLAI M5 is clainmed is:

maximuygy réflestivicadidfsrence being inea raogpef aiony?.5% to about 1.5% of the reflectivity

of the adjacent area.

4. An authenticatable article according to claim 1 wherein the transmittent printing medium

comprises a clear printer’s varnish.

5. An authenticatable article according to claim 1 wherein the transmittent printing medium

includes one or more of a dye and an iridescent material.
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a printable surface; a latent inmage forned on a first
portion of the printable surface in a transmttent
w@eoostoeTagl medi um the | atent image bei ng an enPCT®s2004/027726

versi on of an authentication image and bei ng
configured for optical decoding by an optical decoder
so that the authentication inmage can be viewed through
the optical decoder when the optical decoder is placed
over the latent image. 2. An authenticatable article
according to claim1 wherein the transmttent printing
mediumis selected to provide a maxinumreflectivity

6. An Sithdreicanble aReldrebrdidietof didift 1 WREkinQRe Rfent hﬁag%rdoﬁié@f@ésea plurality
surface with the latent image printed thereon an

of parallefj Iee printgd sathaf lineHeequenan ialgl rangs of fabews SOtines/mghitorapaut 150

hmmh% flectivity difference being no greater than 5% of

e reflectivity of the adjacent area. 3. An

aut henti catable article according to claim1 wherein

7. An tihbertticatableiattiodndccprding forugaimeldwhiereinghskieac irrabetoomprises a plurality

vi de .a X] n1ref|ect|V|t di fferen bet ween t he

of parefi s Blam@?rlm Hterfée%lﬁw in3irénes i PR STORSATRE ¢ 3Rk 65

lines/idcAROe printed thereon and an adjacent area of the
printable surface, the maxi mumreflectivity difference
being in a range of about 0.5%to about 1.5% of the

8. An puthendicatable asticds aachulingfjosdaimt | whergin the hmfrequency is selected to

match FBORRAICER) B cBltdefpRRBo R i ety B ThAlBEL "

printer's varnish. 5. An authenticatable article
9. An achartidataie tactiodd sicordingoctdinnl fulhet doanpeisingtaevitiblerprivhdrp dmage
nediun1| cl udes_one or pore of a dye and an iridescent
formed; gy Gs3ep e EgﬂﬂmogﬁPﬁgﬂ@PEéPgﬁgé article according to

claim1l wherein the |atent image conprises a plurality

10. Alpatutme%ﬁedthlﬁé ahicreea%c&mﬂy 8 &1 idwRerbih AElehd APSRNGYof the ﬁuem image
range of about 50 |ines/inch to about 150 lines/inch

is formgd oyer ahlepstarnarteen efifhe pamalycimagaccording to claim 1
wherein the | atent inage conprises a plurality of

lj . .
1. PRl B DALy SRS Ry
betwee the°a1 leﬂwit zhpﬂ‘rtlbﬁ: of tbllsemtritnagd sdahe arldisng pbaiodlodithia frimary image
whe Lln?lfrequency is selected_to
is no greater t an 5 o oft e reflectivity of thé at least a portion of the primary image.
12. An authenticatable article according to claim 10 wherein a maximum reflectivity difference
between the at least a portion of the latent image and the at least a portion of the primary image

is in a range of about 0.5% to about 1.5% of the reflectivity of the at least a portion of the

primary image.

13. An authenticatable article according to claim 9 wherein the primary image comprises line

work.

14. An authenticatable article according to claim 9 wherein the line work is a bar code.
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match a |l ens frequency of the decoder w thin about
plus or mnus 10 lines/inch. 9. An authenticatable
wa@edosotaonccording to claim1 further conpri siPQI/EaS2004/027726
visible primary i mage formed on a second portion of
the printable surface. 10. An authenticatable article
according to claim9 wherein at |east a portion of the
|atent image is formed over at |east a portion of the
primary image. 11. An authenticatable article
according to claim 10 wherein a maximumreflectivity
di fference between the at |east a portion of the
15. A dysdefior bﬁ%ﬁ&ﬁlc@n‘i’% dhatidk, thsgﬁterﬁc@lﬁpﬁélﬁg of the prinmary
image is no greater than 5% of the ref ectivity of the
a lag;@ntu@agQ fogmpdin 4 @wsgnttqm‘. erpmngmp@dummg@pmltgble Aurface of the article,
aut etlc t abl ng, t;0 _cl. ai
B s CRRR Bl th it S el B HREG G image
a pasihg @n opficaldetc@bleicoliipgencaig abdie at | east a
portion of the primary image is _in a range of abou
an @ptigen] ﬂ%FOéemﬁmprlsg%adﬁn% mpﬁeéffqﬂééﬁqemepyow af Jeast étPOFté)&‘s(tf the

ap r I
ar g e, e e R LR pro P BL IR D
conppticdly dleccrthblmo&mg Sdhenafondddodigi theiaadmit ﬁn@etwlmlnehe lens is
accoy di o claim9 wh he |i ne rk is a bar
coqlueed Syer &y geS dirent | CHe HE icapedOp dmagie be viewed
SYStsfu ldpgl Ng: a latent inmage forned in a
transmittent printing nediun1on a printable surface of
the article, the latent image bei ng configured as an

16. A sypieaien aythensicaingan asrcla aeersding saelpiom L) wgeeinthe tignsmittent

prlntln%;@l&‘hgﬁ’{ 1|s ¥,elg&8c9 %%andg ?%aggn Jﬁ I?e?ﬁ"%tlygf glf Der2B tbett%%en the first

ens a acemnen

portion @i tﬂeq&ﬁtta‘tﬂe ﬂﬁfatze Ozlith@lﬁe lateat inmge Ijbhnteﬁ&ﬂ@eoﬂ ael aln@mlﬁacent area of the
havi ng qpti cal decodlng properties correspondin
y

printableifariags, fegPagimYBCEHeIVEY SHETHIFC SERERO rerlerdBrh r?étftehe
]Eﬂax&$¥§m$e@ﬁ%&%1mggn the lens is placed over the |atent
ere

by all owi ng the authentication imge to be
Vi evved through the lens. 16. A systemfor '
17. A Salallehm a@ihcritwgtnmwaraartlitlc laecoadiog tai¢lnign 1 5 vdicrsimihaitansenitent

transm rlntin cted,to
prining s B0 ORGSR+ mBReb e el BEE R phGerm o
portionfof €t printable surface with the latent image printed thereon and an adjacent area of the
printable surface, the maximum reflectivity difference being in a range of about 0.5% to about

1.5% of the reflectivity of the adjacent area.

18. A system for authenticating an article according to claim 15 wherein the transmittent

printing medium comprises a clear printer’s varnish.

19. A system for authenticating an article according to claim 15 wherein the transmittent
printing medium comprises a clear printer’s varnish and one or more of a dye and an iridescent

material.
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portion of the printable surface with the |atent inage
printed thereon and an adj acent area of the printable
waosazagl t he maxi numreflectivity di fference PE/N§MO027726
greater than 5% of the reflectivity of the adjacent
area. 17. A systemfor authenticating an article
according to claimwherein the transmttent printing
mediumis selected to provide a maximumreflectivity
di fference between the first portion of the printable
surface with the latent inmage printed thereon and an
adj acent area of the printable surface, the maxi num
20. A Jy@tfeh%& ivthtticdiiAd 81 SRR REdrdRgidcAin 35 9MeRin MR AMtbntAnma%e
to about 1.5%of the reflectivity of the adjacent
comprigas@eplurality of pespdiclelines printedtwitra linsafréqugnesningrrengs of about 50
hnes/maﬁ‘t:oab%'u g?%l,? K } ai ym wherein the transmttent printing
Hegdy a clear printer's varnish. 19. A
systen1for aut henticating an article according to
21. A s;isahnfomlaemaitnatlﬁgaﬁ ma&m'ctdremg tg¢liaiih il 5 gvherih thelatent image
nprises a clear printer's varnish and one or nore of

comprl%FS@;Péuraw oA rPaH'anuP]dlé‘?é SHptedyily g line fesuencysip @irapges @frabout S0
lnmyuéﬁhﬁﬁﬂh18§hh%ﬂnaﬁ article according to claimwherein
t he

tent inmage conprises a plurality of parallel
lines printed with a line frequency in a range of
22. A a’@t@m fos agthpitiveting mchrticle sabwding 1G0lain A syhiereiththe2dns ig\a lenticular
ten1f ticati an. article accor
tens orfNeg A Brcati LY R BBk iR bufets SES itk ey and e
lower, ﬂﬁagaafa@hg Qlrfdck,NBS viRheRfRihgMutAcehdvirpen HluRUIMESIT] adanﬁpaxallel
range of about 5 O Iines/inch to about 65 |ines/inch

ridges baying/e copamenBIosRetBUINABANE @11 Vg VAPCTEROSt BIrlacobebngip ptpd etermined
curvatu#% rtl‘i;é ngP)se% éneglg%{r?étﬂ/t ﬂﬁ? bﬁﬁ? é'rr]lgiggs és il&l‘ﬁﬁ%@ﬁens ?ﬁﬁuency

upper, viewer-facing surface and a | ower, image-facing
23. A @thefnabe authbl&icaﬁw\m’[ artialei aagoréimgftcacleirin av iwﬂngreén fhledimalfiegyency and

R L e s o S

predeterm ned curvature, the nunber and geonetry of

24. A $yRenPRk aﬁth@rlticﬁﬁﬁ’%ﬁﬁalﬁék@b&dr&lhg Agclainh @D hEfeRothenes. co?ﬁi)nses an
system for authenticating an article accordin

anti-reflqclyeroapingjen aklepstione of theapperepiawaicipcligdutipee m@ﬁge lower, image-
facing {Lequency differ by Iess than about 10 |ines/inch.

25. A system for authenticating an article according to claim 24 wherein the anti-reflective

coating comprises a magnesium fluoride coating.

26. A system for authenticating an article according to claim 24 wherein the anti-reflective

coating comprises at least one of a narrowband coating and a broadband coating.

27. A system for authenticating an article according to claim 24 wherein the anti-reflective

coating is formed from a plurality of layers.

28. A system for authenticating an article according to claim 24 wherein the anti-reflective

coating has a total thickness in a range of about 2.0 microns to about 4.0 microns.
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24. A system for authenticating an article according
to claim 21 wherein the | ens conprises an
w@nios/Heahl ecti ve coating on at | east one of theCTYppmN4/027726
vi ewer -facing surface and the | ower, imagefacing
surface. 25. A systemfor authenticating an article
according to claim?24 wherein the anti-reflective
coating conprises a magnesi um fluoride coating. 26. A
system for authenticating an article according to
claim 24 wherein the anti-reflective coating conprises
at | east one of a narrowband coating and a broadband
29. A gysteni fog autBohticAtisy st atitieohe sytidieRbingAtihglg an article
ccarding to claim?24 wherein the anti-reflective )
a 1%8%1%6 ogmed Hp fanspuiieh PENtRSmedipmogn 3 pijriplle sorgace Af the article,
Sys : cCO T .
ol o R B Lo &b R b Mtk Rcation image
t ot abing hn optiadly decodable@ndjieg s¢healrguhd 2. 0 ni crons to
boyt 4.0 mcrons, 29.. A ,system for authenticating an
opficlf .H%‘ioé}ngtfﬂ?nég%‘td@ﬁ?dd%ﬁhﬂ?f@?%ma&e hafife ﬁ%@@glcﬁ PlhipRge can
in @elleg@gm ttent printing nediumon a printable
surface of the article, the latent inage being
configured as an encoded version of an authentication
30. A sysiggefon aytheptigatingan astiele peopeding iheleine 39 wherencthe transnaittent
o heals ' i no..t | at ent. i mage ..
printingdBEAER}is HERE BrBRADE iaRlmm A TORNT) it Bhyn/oGHHR gt
portion sy gtegnintable amfabewith dlad laegt iathga hiintdd@haesOdndi aGidja@ent area of the
. bcI ai_m 23} wher ei n 'étgee transmttent printing nediumis
printablg sprface fhemaximpgy rgideckivipg ditference beingepisyeatsy than 3% of fee

reflectiiBf YRBREadji@nf ket portion of the printable surface
wi'th the'latent inmage printed thereon and an adj acent

area of the printable surface, the maxi num
31. A sygtemder auphenjicefinef aarasticle adveiding roclgine2 wherehiahe Bdhsnfittent

o L1 b AP e o BB o
portion whtheirintablesut fae®{th tHedRentifiadé bASteABH&UR dnd aﬁ%h_?@érﬁ @rea of the

) to provide a maxinumreflectivity difference between
printable gurface; be nyggimymgaelictiykedibieranca beiag dup raage ofkhaut 0138 to about

1.5% of tAE Ritfecti thd & %c%ﬂt&r@;?r eon and an adj acent area of

the printable surface, the maximumreflectivity
difference being in a range of about 0.5%to about
32. A system for authenticating an article according to claim 29 wherein the transmittent

printing medium comprises a clear printer’s varnish.

33. A system for authenticating an article according to claim 29 wherein the transmittent
printing medium comprises a clear printer’s varnish and one or more of a dye and an iridescent

material.

34. A system for authenticating an article according to claim 29 wherein the latent image
comprises a plurality of parallel lines printed with a line frequency in a range of about 50

lines/inch to about 150 lines/inch.
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1.5%of the reflectivity of the adjacent area. 32. A
system for authenticating an article according to
w@b@sneR01 wherein the transmttent printing nmeRPCT/IG2004/027726

conprises a clear printer's varnish. 33. A systemfor
aut henticating an article according to claim 29
wherein the transmttent printing nmediumconprises a
clear printer's varnish and one or nore of a dye and
an iridescent material. 34. A systemfor
aut henticating an article according to claim?29
wherein the |atent image conprises a plurality of

35. A Batedl f@huthbRE3tiR %hﬁﬁl@i@levﬂc&ﬁdﬁ ké BRairh P8 Wﬁfh‘ff{ tHeNafent image
range of about 50 lines/inch ?o about

compripgsragduiakityof parallal htmtpelmeﬂovltfmjhltﬁeﬁn@qucmy mgi rangeaef aldus 50

or,di im29 wherein the |atent inmage
hneym&%ﬁ%?‘?o%‘ggs neﬁ?lf}%hl ity of parallel lines printed with a
line frequency in a range of about 50 lines/inch to

36. A gylrut fob uthbmeatihg ehartidf. acbor@ng t@ tlafrd 29 ateham theCapticalldecoding
an article according to claim29 wherein the optical
means Wit flpnHeH Al epmmafé 3s ysybgtantially) planar gsntep haeid 8 upper,

v1ewer€fiyé§1€\%§i}l§ac@ bida RJ ac 1 gg?}%ﬁ{f aED Qheaﬂe&}gxp%Emig surface having a

acl ng su ower, 1 mag
plurality wf hidjeesnt pdu‘alle/hrﬂlges hdvaueg mq:prmmmﬁ goendigyinolgdagyal cmrabd tippermost

f adjacent parallel ridges Vi n conmo
surtace g g i e Bt e o LB SEOEHA ghe peratlel Hidges
eﬁﬂﬂﬁmh@gg&ﬁgﬁ@ fcgurvature, the nunber and geometry of

t he paraIIeI ridges establishing a | ens frequency 37

A system for_ authenticating an article according
37. A %18@!%03 sutliprticating am @ﬁlcler?écqrd@a iepleim 30 avherpin ﬂ@nlsne frequency and

melens;frg(@%ﬁ%glﬁgfrg%%%en 1bhanabgut 10 lines/inch. 38.

ating an article according to
clai m 36 wherein the Ientlcular | ens conprises an
38. A gyntem foehithedticating ambntinly aocording teelaim 86 evhefeid the leptierlar lens
surface and the | ower, |nagpﬁfac n

wer - f
Compﬂ%rafl&ee-rgf%@ﬂg%%@g@mar SLQ0E AL EERET NG VAR 11§ Syrgace and the

lower, g,{acg@rfgélﬂgsdrpdcgl aim 38 wherein the anti-reflective
coating conprises a magnesium fluoride coating. 40. A

system for authenticating an article according to
39. A pistgpnionguthpnticating prhartiglstaccqrding é@¢lpipa 38 wherein the anti-reflective

coating comprises a magnesium fluoride coating.

|
40. A system for authenticating an article according to claim 38 wherein the anti-reflective

coating comprises at least one of a narrowband coating and a broadband coating.

41. A system for authenticating an article according to claim 38 wherein the anti-reflective

coating is formed from a plurality of layers.

42. A system for authenticating an article according to claim 38 wherein the anti-reflective

coating has a total thickness in a range of about 2.0 microns to about 4.0 microns.
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coating conprises at |east one of a narrowband coati ng
and a broadband coating. 41. A systemfor
wa@uodokeem4dcati ng an article according to clai mB8I/US2004/027726
wherein the anti-reflective coating is formed froma
plurality of layers. 42. A systemfor authenticating
an article according to claim38 wherein the
anti-reflective coating has a total thickness in a
range of about 2.0 mcrons to about 4.0 mcrons.43. A
nmet hod of applying an authentication image to an
article, the nethod conprising: obtaining a digitized
43. A ¥8ihdd 8faplyihd8n AuthERRAGRINAE 1o ARGRiclcCMe MHIH Eprising:
digitized version of the authentication inmage to
objpirnag it digitived Nestbachf Ithet antheniioaiips;imagel printing the
encoded .l atent i na on first portion of the
en SRR eRlER ot (X uagntbleali el hrOfa 1 pnpodit latent
pri Rbhhgegagedi um 44. A nethod of applying an
authentication image to an article according to claim
printingifhe ea¢aded fatent impgaAn & Hist PYFEHPR Of thy PEaERblmsurkace of the article
sel eg j . tpumreflectivity difference
bet \%glgggttgﬁlgsrﬁh%ﬂtpqglg;ﬁ?g%ﬁmﬁ' the printable surface
with the latent inage printed thereon and an adj acent
44. A methad of afiphdngan avthéritieaser nsge fo amartickxconrding to claim 43 wherein

reflectivity dj.fference being.no greater than 5%,.
th trarftepE g eyt S PO @ BB s ToR Y T ice
betweeR B ¥kt 1bri@éh FUhdBRALEIR khPite wiBlfhe 1ReRmakd %&ﬂt@d thereon and an
. according to claim43 wherein the transnittent
adjacengafeptof Hy pratiblmsvirkics dhempeithumorefleotivigediffersnsd paing no greater than
flecti.vity dif.ference between the first portion of
>% Oftpgéef%(r&lg‘ﬁ%ya%f%}ée %%?’Cfegtg%e% th the latent inmage printed
thereon and an adj acent area of the printable surface,
45. A inbhodrakapplying i hehéntichtion ithdet e anaciclkecogding ta cladhgs wherein
of .about 0. 5%({,0 aboTt 1.5% of the reflectjvity of the
the tranéﬂljltgeéplrtmtg}gégq 115 18 §§ q?éqdﬁg@r(b\fldea%maigq%n slectivity difference
betwee He RSP @iné PREASHIE Qudibedhit] bk @R GALH Bk @ el
eWee43 whe é)i n the t?lgnsm ttente pqu nt iang rrea%u#}?ﬂc:orrprl}sggandan
adjacend acch @A thepprintabler susfaoe thyi mhximith reflectitityaliffeenepliyg img samge of
ent i jon.jmge to a rtj.cle according to claim
about Oﬁ’ R‘?{]&%Fﬁ%%ﬁ‘gﬁ dﬁ‘?‘ ?ﬂ??ﬁ‘?‘iyeq}tt HIVHEPHYHredi um conpri ses
a clear printer's varnish and one or nore of a dye and
46. A @bdthbd bgHteng aBdtRétidhtion image to an article according to claim 43 wherein

the transmittent printing medium comprises a clear printer’s varnish.

47. A method of applying an authentication image to an article according to claim 43 wherein
the transmittent printing medium comprises a clear printer’s varnish and one or more of a dye

and an iridescent material.

48. A method of applying an authentication image to an article according to claim 43 wherein
the latent image comprises a plurality of parallel lines printed with a line frequency in a range of

about 50 lines/inch to about 150 lines/inch.
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48. A nethod of applying an authentication inmage to an
article according to claim43 wherein the |atent inmage
wae@oeowsorEes a plurality of parallel |ines printedrasiond/eer726
- line frequency in a range of about 50 lines/inch to
about 150 lines/inch.49. A nethod of applying an
aut hentication inage to an article according to claim
43 wherein the latent inage conprises a plurality of
parallel lines printed with a line frequency in a
range of about 50 |lines/inch to about 65 l|ines/inch.
50. A nethod of applying an authentication inmge to an
49. A Iﬁéthb& bapfiRs dh mahérfﬁc&ti(ﬁf iMags tesEtR dde6rdihd t-difim 43 wherein
includes d visible primary rmage di sposed on the
the lateptimage bdmprses fapburaliy @f pirelleldines printed prikna ting fieheency in a range of
ed | at.en ,ncludes printing at |east a
abo“”@i‘Pf’ﬁ glﬁhg?al% tééﬁa%g Iatent i mage over at |east a
portion of the primary inmage. 51. A nethod of applying
50. A aethedibhgpplyisgbn anhéntegeont lmage topdrd éuﬁl:le weorkink fooclhitn 43 wherein

claimb50 wherein the prinmary %h nprises_line
the artiglg neludss a vigible pﬂ@@%fﬂ&&%éﬁp?ﬁﬁ@ og eamméhh HERFS ﬁnq thg getion of

printing (e Bl e iGN by 2 Rt pPPEPELP s Sicpdtatent image
over at idagt & paaniemdf the ptimparyi intage,g medi um i s applied to the

first portion of the printable surface of the article

urality of. hal ftone scre he .

st. A S ef DS i mpehiisM a1 ST EERR ar GG R ARG S0 wherein
theprnﬁkﬁsa&hﬁ% nq;}ls&@ﬁqep&dnﬁt abl e surface. 54. The nethod of

cl ai m 53 wherein the varied densities of the applied

transmttent printing mediumresults in a gradual

52. A methpd akapnlying ay prkenticeiin) imgge fhen fiele @osorking toeclaim 51 wherein

thelme%o?k?sngﬁ Crog%]nthe | atent image printed on the first
i on of e printable surface increases. 56. A

mst hod of applying an authentication inmage to an
53. Thamemokl@f alaim 6ﬂiwhgretimthclt1ahmlﬁ@nk/\prartmignnadinaxis rpplied to the first

. ect i e bet wee ast a portion.
portion g thertoabic dfrer AR AT IR ey St bplERSE sGodB) bR the
transmi@énttpi@iting nf¥Am isﬂiﬁﬁl@ed' & vEif @akgies b ek piatable suffece.

reflect|V|ty of the at |east a portion of the prinary

A nmet hod of appl % an _aut henti cation
54. The Wﬁgv@dﬁ% clgim 28 tyheredn e vatied %@wt i5s of BreAppbiedfapaniitegt printing
medlunp@éﬁlfg‘ima oﬁ&%lﬁgfdcfé%ey ng écﬁs@ iGREEr BE tai’ﬁﬁr;%' al BR iad &355m Fhe 1atent

portion enco atent I mage a
image printed on the first portion of the printable surface increases.

56. A method of applying an authentication image to an article according to claim 50 wherein a
maximum reflectivity difference between the at least a portion of the encoded latent image and
the at least a portion of the primary image is no greater than 5% of the reflectivity of the at least

a portion of the primary image.

57. A method of applying an authentication image to an article according to claim 50 wherein a
maximum reflectivity difference between the at least a portion of the encoded latent image and
the at least a portion of the primary image is in a range of about 0.5% to about 1.5% of the

reflectivity of the at least a portion of the primary image.
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the at least a portion of the primary inmage is in a
range of about 0.5%to about 1.5% of the reflectivity
wo@toosie74at | east a portion of the primary i mageCH8S2004/027726
nmet hod of applying an authentication image to an
article according to claim43 wherein the action of
printing the encoded |atent image is carried out using
a lithographic printing apparatus. 59. A nethod of
appl ying an authentication imge to an article
according to claim43 wherein the action of obtaining
a digitized version of the authentication imge
58. A niéﬂmrdf%ﬁﬁl ins@nGetHeRdcdide anobes hn aaicloacbifgieto Adlth 43 wherein
|t|2|ng the aut hentication image. 60. A nethod of
the acticaynpipyinting the cacededdateridmags is paged Pt wsing Hifhegeaphic printing
2 araaccordlng to claim43 wherein the action of encoding
pparatsy, o digitized version o f the authentication inage
conpri ses breaking down the digitized version of the
59. A n&aﬂ’tdd&iﬂabpl&mgmm dutiegeicativhoinexge ad by asjbcatoptngio @im 43 wherein
es having. a predetern. ned frequency. 61. A nethod
the actioPoL PP R JIEN A IENEH St TR g G EPRTes

selefauﬁﬁé)fh@'aﬁﬂleht?caﬁloﬁ'11%1%@ alperein the predeterm ned

requency 1s 1n a range from about 50 |ines per inch
digttivingbbligutiGlichionsisngger i nch. 62. A net hod of appl ying
an authentication imge to an article according to

o & Ul B0 RS B e

the actlcﬁl dfiegbddihg e AAESINGISYS be thepuCgheacaish intge raom@asesmeealqng
giti zedgver5| on of the authentjcation inmag

down ﬂlaée&mﬁdn@rsm efrfhe AMhGHIRHAN ABESHHY ﬁ@gﬁﬂffﬁaﬁcesrpéw]eb%nes having a

y decodi ng the encoded | atent inmge when
predete{“ﬁﬁe encdogﬂéd‘}, |atent image is printed on an article.

61. A method of applying an authentication image to an article according to claim 60 wherein
the predetermined frequency is in a range from about 50 lines per inch to about 150 lines per

inch.

62. A method of applying an authentication image to an article according to claim 43 wherein
the action of encoding the digitized version of the authentication image is carried out by a digital
processing system programmed to encode the digitized version of the authentication image
according to an encryption methodology that provides for optically decoding the encoded latent

image when the encoded latent image is printed on an article.
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