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A SYSTEM FOR READI NG AND AUTHENTI CATI NG A COVPCSI TE
| MAGE | N A SHEETI NG TECI -1 Nl CAL FI ELD The present
WO nensioan rel ates to a system for readi ng andpCT/US2005/038758

aut henticating a conposite inpge in a sheeting. The
present invention relates nor€ particularly to system

for reading and authenticating a sheeting including a
conposite image that appears to the unai ded eye to be

fl oati ng above or below the sheeting. The present
invention also relates nore particularly to nethods of
readi ng and authenticating a conposite inmge that

appears tg8 SYSTENPFORREXDING RND ACAHPN TRCATING
bel ow the sheef ic@yiPRFSHERRING IOIN WHEHEEENG ON As

tanpering and counterfeiting of i1dentification

ngﬁmgi%lpi%h as passports, driver's licenses,
cards and badges, and documents of
val UBhe sresdnt Bsehuitielateas hisystedtfersicading and gahéraizhing a

i nstrunents, mcreasgrh there.is g need for reat?
CORRASHE trya&eéata@h%%tmgn FPLESERidaventign atE%WﬁfﬁwleV“C“ arly to system

fo?YeaaH bin@ a{lﬁﬁgf@-\lt ﬂg)é shédtinl ffn&ﬁ’(ﬁﬁ%m:&nb@slél 1Bﬁgee ﬁl‘é@&bpears to the

ype printe tograp ed or handwitten tail's in
urgirted eae wake ﬂhatngtdbevdmcmﬂh@mtheaﬂnnetmge Mhehpogsentiaverttiop also relates

hi f t d Li t
BTG BTl Seoe g i Sioe  Patppl g g appears
toRd ulllaﬁ‘@@i dy¥% 16 Bk 'ﬂbhtﬂfg dtove bebeloW e BRELY. article. To
i npede the successf tanpering or alteration of such

details, it is a known practice to apply security
Iam nate over the top of such details. Such Iam nates
Ef es that will indicate
mhet t he nat her ,t he
o S et BB Aot iR SogBRRLY Sioha® Basspors

diivis NREMES, ideHtiRagon@sdPaRbapese hidd @dmeaRb WakENAICh as bonds,
that |am nate surface has been overprinted or

ceéty@at%sb@rd ragotizhlp dpstrgmentsi myreﬁi_eathﬁfee@ aggpd fos@rendrs security
fthru¥ s and ¥ de%%ur@%: U?@%o&%}i_}a{ A o gtetcﬁnéil)é 3 nggs%le & alter such

exa a come

typwcalplrlatﬂdEpl&ﬁﬁgmpheﬂ draanhdeditten detdilan Swltm‘)vaﬂﬂiaf ihe ml()tuu‘)lent can
Securlty an1nat mnth oating | ma

thy 5@, s cuxpgl?}} or an eélg 6@ %ﬁbfg d%cument

re?a%‘suflést%eh %ﬁ@itr@d W d }l)'hrlfﬁlor%ﬂégﬁgy ERREA th $ha@|d§&1ment or article. To
described in U'S 842 Bl , "Sheeting

m\medh tlcecanrpwsﬁuétarrmgeg phaltergtiapanfsych @qtaubs ttzak keqwmpraytice to

th sian e
ae:Y ? Is%cgf ! yolﬁmmﬂji? § atiﬁ e'i‘?? dis‘%ci]l dgga egs g'hr 0 enés%é %gfﬁontam
sediifify feATHRe $hdt evill liﬁiﬂ@ﬁe Wﬁetlﬂé‘ﬂ thé l'cinhﬁate RF10 B deBuinBpgiether the
fl oats above or bel ow t
laminate has been lifted or replaced whether the laminate’s surface has been penetrated,
and whether that laminate surface has been overprinted or overlabelled. Other security

features can include printing or patterns that respond to ultra-violet or infra-red light.

One example of a commercially available security laminate is the 3M™ Confirm™
Security Laminate with Floating Images, which is sold by 3M Company based in St. Paul,
Minnesota. This security laminate with floating image is also described in U.S. Pat. No.
6,288,842 B1, “Sheeting with Composite Image that Floats,” (Florczak et al.), which is

owned by the same assignee as the present application. This patent discloses microlens
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sheeting, or both. The conposite i mage may be
t wo- di nensi onal or three-dinensional. Methods for
w@emeidiomg such an i maged sheeting, includi ng bET/UN®05/038758
application of radiation to radi ati on sensitive
materi al | ayer adjacent the mcrolens, are also
disclosed in this patent. A variety of security
sheeags mdthatoenposiomimages tnhehiah the dearpostanmge flobksAboRaor below the
No. 6,288,842, "Security Reader for. Automatic . .
sheglingo ol ﬁerﬁ%@?%ltﬁgmﬁgfdmﬁ & PGS O s fhree-dimensional
MEihs&d R pPoradiAg Seth Mn{agé’cﬂﬁfeetﬁ 1ﬂ<§1§ﬂhg‘%1%%pﬁﬁ%%ﬁ%'f Pfdliation
i nformati on about secufity |am nates e exa
to pasdipoert sensitisie matesiak pdcgnt the mierpleaslaee dls@disgised in thls
npany based in St. Paul, Mnnesota and 3M AT, Ltd.
paflled in O tawa, mtario Canada, as the 3Mtnm) Full
Page Reader f or.mer

Read MRriety of sqc u@{x/re ermﬂﬁnﬂ%{nw Eeaﬁt 5Ft39§ Féarrgp@)ﬁ %aw .
6,288,842 «@&durit fg&d@?‘%ﬁomm&%&bn\éfsﬂaﬁ{be%% Bﬁ@ﬂltgﬂétlon

"Dana Bol | nd Christopher Brown is a tex )
(Meong élrsclpﬂag aceowily esadei Hir oeadog and pindasesing mfmatlco rarbamteﬁcurlty

t hat |
i<l s D o eS8 o St g T ARl o Mg
CimpirYbab e St Haup MRS arRIBTMIAINT ERIEBisal 1P O%a s 0nthAs,
Vi Si on perceptlon It includes as parts nan

Caneddais theeBVThEull Bags Readén(formprlyiseldesitheodiT™ pRAXS Reader).
i mage processing (transform ng, encoding, and
t r ans vati¢ty 0§ maitige sjsicarsystea taresitrioganl in it drer For example, Computer

c] aSSI fi catlji)on 536&4%@ cal Lg‘[eﬁ ?(\lmcl)gg;ahtgor tCB}KILE%mg

coﬁgﬂ?‘ér Wi¥gon Ma&ml&b?{ eCBMPGRS ¥idiéh d1§é]o§e§$l?a?€§mputer vision or
chine vision Is tak I ng a tWo- di mensi onal

madhpreagsion & tho enterprige vhawemalingasl integtating evedarmige ofprogesses
| jcate t t hr.ee- di nensi qpal ene. .
e Sere otgPLs el SRS peteEin DEhARR Hrgs P fishijques that
ar@ﬁée?ﬁl%“{ﬁer%el@espﬁfcﬁ Qk UBAbel P16 @86 h fanmisRRalngS B6dédirgy and
featuré and thenh authenticating such security feature
trapymigting emages) dnd stagisticad aamgbimﬁw@@lﬁﬂawlca rasstheory
.t hou s of il abl e it
applicq riera] B BRI Vi 2 SRUBFEE, QB ko e 3RE WS
prodeesia@pBdskérick fadhinecdsivh & thieing aneoaimensiviab rédpeesentation of a

evolve, it is desirable to further 1r&@ove the ability
thlteé-diuﬁamsmaésqenaﬁndatrx@smrqpycqt@éhedh@e eIl §°§ﬁ%eH@B’e"er

ma¥hide \9§1 93?5‘? et 1€ ﬁﬂpﬁs‘émﬁﬁe\%rl‘f 4 pg fleRxRQLE Sf a ﬁ&@él@é& three-

count er teration I catlon,
dimemsibrenl sewari SURMARYar@RhdiHmthédENTHgNCh securlty feature by comparing it

to a database of security features.

Although the commercial success of available security features and security
readers has been impressive, as the capabilities of counterfeiters continues to evolve, it is
desirable to further improve the ability to indicate that a security feature has been
tampered with or somehow compromised to help protect against counterfeiting, alteration,

duplication, and simulation.
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One aspect of the present invention provides a system

for reading and authenticating a conposite inage in a
webwmensmmgn The system for readi ng and aut hent i pat/USmP0OF038758

conposite image in a sheeting conprises: a sheeting

i ncluding a conposite i mage that appears to the

unai ded eye to be floating above or bel ow the sheeting
SIVIMARNK; OB THHAMNVENGUONr i sing: a first canera to

capture a first imge of the sheeting and a first

| magBnedspthiof iy esnt @iventkgeprovided d sygteabvr eeadingagldow

t he sheeting or both; a second canera tqQ capture a

authenti PRINERRPENROBite HRaZs i 8 hesynen dhe systsam Fr readhppeanskauhpaticating

© RREL el S AR 800 SRl SN PSRRI M

appedts tdithe uaaidadieyompde fhtihgebekeebeloy thashdeting onbathy a regder,
the first, i mage and second inage of the co site.,

compggine: » G5t RGO G0 DI USLTACR 8T DI SBES g PR Siupimage of the

coﬂ‘ﬁ%@ft‘%f?ﬁfgetflb%tiﬂg e b Beldinsthé ﬁ?&tiﬁ%&x"‘&ﬁﬂ; 4 RRoRNERErAD capture
a the conposite imge floating above or bel ow t he

a shewt inrage of thechhetingrandnsepimdfimage df Gaisonposistimage flpating above

RO R
se{:&ﬂ?ﬁh}a@@ OF heQhediR AN FhteoftpaAhE (e bt iBREE adDsbcbR®@inhage of the

| oating distances relative to the sheeting. In )
compositeimags fating abavigios belepalie sssting pheoth éngalewate the perceived

e

shé@impeetf conposite inages to identify the conposite
i mage. I n another aspect of this enbodjnent, ghg i
I COMprises a

systlamne preresenprainantcafithe 20V SY LM RS HHER &
T s
she¢tirpr ordottnandatheiu floathvey diktenades nejativierto ylet shaetotgh dn aasthercaspect of

of this enbodi nent, the calcul.ated perceived distance
thiggrg e eng F%‘BP‘i‘tﬁbcod‘i‘I%af%fﬁg%hFSﬁ Iippde A E0MRROSH fmqigahat floats

b€ EJ bib ST EHIPOT SroiRARe BRtdbdsE 8 SThSNe iBLRRY identify the

authenticates the sheeting. In another aspect of this
compoeité mpage, [ hwotbalaspdchoBdhisrentrdimernd, e sysers eomparss thst

co SR b A  EFHATEE Sied B2 BRBS el gt Ut he

1M S SR ss tnhAd d4tinss eS8 ihfSrisiondbbaRE klfoctihg MRt another
preferred enbodi nent of the above system the first

aspentof thiserabedimentd theatsnbatespergsivedatitiancgmatches thenfdoating distance
o ETRARS, BRI SO S50 RO A e
shbétir 0h hesther £bedt € thicehbestlinent thefcalchiated perceived distance does not
match the floating distances in the database for the identified composite image and the
system thereby determines that the sheeting is not authentic.

In one preferred embodiment of the above system, the first camera and second
camera are perpendicular to the sheeting. In another preferred embodiment of the above
system, the sheeting is located in a fixed position. In another preferred embodiment of the
above system, the composite image appears under reflected light to float above the

sheeting. In yet another preferred embodiment of the above system, the composite image

appears in transmitted light to float above the sheeting.



10

15

20

25

30

above system the conposite inmage appears under
reflected light to float above the sheeting. In yet

wanwbhenopr ef erred enbodi nent of the above syspenusioh&038758

conposite inmage appears in transmtted light to fl oat
above the sheeting.-Aln anot tsr preferred enbodi nent
of the above system the conposite i nmage appears under
r ef | mcinethet p@ifidrrédeeniodiherh of thw adbbee siseeet,itigconposite image

anot her pr ferred enpodi nent .of the above system e ..
a%ﬁ%%f‘?fée FRAGrRLIENS B g DR e sastpe o proghr brgersd ipbodiment

oﬂﬁé wa Zstétlﬁeﬁlte'cﬂ odift iAfagt Qﬁgeafgnﬁftehgrﬁﬁtee ﬁg%%‘aﬁ bQbw the

systen1 he conp05|te I mage al so pears
shebting rialadeﬂheeyxefemd leebatlinient of the rabw:r gystem, theecopipmni¢e mﬂage also

th eti t of the

apaﬁ%ﬁ%ﬁe g £ o o B8 E paflin BT GRRY spegted | "
e T 0 i
aﬂd%%?enh@atﬁlgsmwoeﬂe lih § eﬁeenﬁ§ strgetysign fd}%ééﬁiﬁg“&da

conposite I'mage that appears to the unai ded eye to be
adthepditating adrov@osie ub@edwatsh@ti@g@empngesoa shwstihg mludmg a

r eader rising: cane nove bet r
CQERET bR R PRER b IIE BT RLTE {RREAGRS SPornar pilplithe
shReig drdth; RGeSRIBIOM PR RIgHE E4méra imdvehible BB@ReRh firfiosition and a

sheeting and a first i mage of the conposite inmage

sepor@sbmsﬁgmawb@@lrbm the fishpesidonsihe sempg coptupsstafirsiiftage ohthe
h
sheQuﬁ&eaFI‘ldS e@% a%gz#f} c%nﬁagﬁtecﬁ{%e oG %‘Mo%% 8?P%§§Ce}ﬂ% ?heetmg or

Ing a res a secon

bdthevleRER s tHeaetdtRig sition alid weabeamures a b@bﬁdvlmh@ of the sheeting
sheeting or both; and a conputer faqr conparing

and; Gapiurqsifesgeonchisnage of ﬁvécceﬁwoslﬁeﬂg@gsﬂomg Ahueer h‘aoyﬁae sheeting
b%[ih “RERom gte} Iﬁ? bt} ﬁltnéé QﬁstQqu %glfcgﬁ{ %&ﬁg?mgé &J}ﬁe

conposite | ove or e sheeti ng
sheetinpodnd fbocmaﬂ)angaheﬁtshanmrané istad dinggeariabe bahpesita image

‘%?EII%SS ?e‘fef'tecg ﬂ}egsggetﬁl%% gth}tﬁ cglﬁnﬁl%%,tge g%tf:étggd g’gtance between
the SRQehFBM tRfcolpsitlitBe FBaRAbolE 6r BUSHIRR HeEHRESr both.

conpri Ses a database including informtion about
conplaging earefmaqbembcbrhmenﬂ afdhe alivye eystem e eystenn further comprises a

eeting .or b ir floatin srel
dafpage oo Raiie Rl s bpPosrer it SBACRR Bt Bo¥ e
shte&ﬁlga&%qq &Melmﬂohmg FOEREE @l B Akesheb g, fnfagibther preferred
i mage of the conposite inmage that floats above or

erplddimenttos thaabove arstem, thoeempuier ¢pmpasasdbafiest gpage of the composite
te i S S,
oG AERRE I BRSSP SoBTRRS o T GEorf mass
toS¥EtiEMhe@oRPOSite inkige Cal mdtl&ir @ﬁbfﬂ%&ﬁhbﬁﬁndﬂltﬁf alncabove system,
bet ween the sheet | nlq and t

the system compares the calculated percelved distance between the sheeting and the
composite image with the floating distances in the database to provide information about
the sheeting.

In another preferred embodiment of the above system, the calculated perceived
distance of the floating image, above or below the sheeting or both, matches the floating
distance in the database for the identified composite image and the system thereby

authenticates the sheeting. In another preferred embodiment of the above system, the

calculated perceived distance does not match the floating distances in the database for the
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conposite image with the floating distances in the
dat abase to provide information about the sheeting. In

wanwbhenopr ef erred enbodi nent of the above syspenusioh&038758

cal cul at ed perceived distance of the floating inmge,

above or bel ow the sheeting ot both, matches the

floating distance in the database for the identified
1demrﬁm]3iotrq>o'smgmga radd thessystgsi thencbyh detednyinesthbiethe slogtiag is not

etin n ot her .preferr odi nent of the
¥‘i‘é’f%?thf=h@e§‘-5ﬁ5 FRPEEeRE pE e GBor e Setm e stodare s
loeggdgpgﬁjaeglg}gltfdnoatl ng distances in the database for
thei dentifi'ed conposite i mage and the systemthereby

det elnranpter prefarredremnboldinaeriti thesabnm syatent ¢t ¢agnpdsite ypage

et 1 e B TR BFYS o lRe BB Y B hed fbodimen

ofth€ hssve &gstembddicomipbsitf infabe apearen syaégited Ui Et to float above the
conposite i mage appears under reflected Ii to float-

sheplinge Inweotbn@mpfeﬁrgd empodimsnk af the abever sysigme nRosite igage
oG R Lo B SO TEC BB B! gt

eralbwlifent cﬂ'ltl&f gHolve dyseerhatle benpositt itbge @lpeae iis iradstiitted light to float
conposi te image appears under reflected light to float

balew dhe sheetings éatanﬁ er 3speq) of thingp preimghle thecoBposite image also
ap TRod) FRNhafdkd Eiﬁoﬁ%&g&g Tela?tyl ﬁH‘m P‘{ég)leﬁl% sth%%t'ir{gi%?l another

ppears in tran at belo
prefeeet ien@odllrrrenaobﬁlla abomqyetem dfe dahiesa ie pbxpeindieults totthe sheeting.

conp e im SO a ears to the unaided.eye to he .
R5uheras Piof herpresbt v aRiongrot witsmaﬂx? Syt for reading
arﬁ%&ﬁl‘:ﬁflcd@fnéfaecrohﬁﬂsx qf?ﬂ%h&tm% hehafrwen ﬁ%%éﬁ'ﬁig drae
camera i s perpendicular to the sheeting. Another

audlsgpéicatingfa ¢omeposite ipage i peberting gompusdsde sheghng including a
alternatlv ystem for readi n ut henti cat i a

cRyE Pt R gRp e 5 bn RIS TR Bohrihinest ot BdaP e

shR&ithgdd réLRet, |c6 Eh@iﬁgaa CAERLNH A shEABE holMed nDNEAS1¢ B&ween a first
conpri ses: eeting incl udi ng a conposite image that

paspjpazang atsgcqnd@ogmndwhereyéh@ widelens guetingisaositiensston the
1
shgetglog\é%otl% eergmiq gl @rs{,ﬁo%ﬂ? nI th€ gz{}?éra %%\ﬂ%m}g Ig rf‘éfl”%%@e of the

vea

sheéxrigtdndra ﬁiﬁﬂm&gﬁ o€ thiettopPdhitd inihge Woatigl dbolvber HélGWQheﬂ&eting or
sheeting.is positioned on the sheeting hol der, wherein
bathy whegeipiin S speasidtnogition e cames? eAPYpY fpesend imigegf the microlens

f
shelFfintla e Endagt oFthe ThfhpBeild e NERGR: 4out Bbbeloy the shecting
ordrothahth a coln@nier f0r|cnrrmhlengéle dinst imagé aridothe é¢vend atregeaof the
captures. a second | m crol ens eet| and
ShE e REcoR o1 SRR DE (e reb STASS < 8PP JBeH Q2R Fmanie dnage
flHinB GhOW dr'tRIcHBRSh&Ging or both to calculate the percelved distance between

the sheeting and the composite image floating above or below the sheeting or both.

In one preferred embodiment of the above system, the system further comprises a
database including information about composite images that float above or below the
sheeting or both and their floating distances relative to the sheeting. In another aspect of
this embodiment, the computer compares the first image of the composite image that floats
above or below the sheeting or both to the database of composite images to identify the

composite image. In another aspect of this embodiment, the system compares the
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or both; and a conputer for conparing the first inmage

and the second i nage of the sheeting and for conparing
w0 bwehéast | mage and second i mage of the conpoBi1/8S2005/038758

i mage floating above or bel ogthe sheeting or both to

cal cul ate the perceived di stdnce between the sheeting

and the conposite inmage floating above or bel ow the
calshlatetdi pegeedvediidtimce batvaee ther shtetmgemhdehdoutnprsite irndget wigh the

abov stem, t st em f.yrt her dat a
M10RARg GRS s dRAR o E I r Bop T depiia 1 WRother
asﬁécP@f thARIWR dRheR Sthe albthated eRkived di%fan@@hﬁtcﬁ@&jth% RJafing distance
| oati ng di stances relative to the sheeti ng.

in awciateé)asaa@p detidottifiedcompatitsdimage and &llh@y&tcmmﬂr@w authentlcates the

shedRr L Resaing hsdisrish iR e badiiEnf BB Rilfed FRGocldb not match

th&ipdAldg Hestaices RNAO Fathbast THOURS idedtifictbdting d;fomté liRageQiE Al §y8tem
i mage. In anot her aspect of thls enbodi nent, the

thegghst @W%w&h@éhq sheetngisingt auhsisiccei ved di st ance
bet SHoth% ?tgﬁ@& Exﬂgocﬁtﬂﬁgf ggtthg ggﬁs’\g%%tgm' ffl@g‘gst‘@a&@rat 448 second

ro I'ng nces in 0 pfovi
cameifaciréerpérpemdiabaud thidshestreetlniygt ariontheaas;iehecrf this patiodoient, the

t hi s _.embodi men he cal | at t
sh ?F&‘IPBH% cetﬁﬁ'élwaéé?qt wltmnstﬁﬁﬁ‘@ﬁ?r r?fﬁégééflgwg'gén?‘ %tftﬁ? ARove
syétgﬁnﬁlbfcbﬁg? rmﬁgé Blﬁ)ehﬁ%@eﬁréﬁeétg@hg%{% ABAABEVEMY sheeting. In

aut hent'i c eting. I'n yet ot her aspect of
and)thexsprefdmed |embndl,mdnh of tha laboneatystemgl tls‘tcampesw&)lwgn appears in

mat h fl t f
e R B DRbUEE &S TG b oo LB Erepamyn of the
abSed S5 aR éoﬂﬂiosﬁ@ﬁna%@%ﬁbéé?guﬁ&r RtecRYTBRNbIfToat bdlow the

anot'her preferred enbodi nent of the above system the
shéetingt Iicanmthex pmfm@b@nbnﬁlmamfaheaak@vp eymn,dh@ admpositg image

apt%?h?g%%ll eet | qgﬁflﬂlgﬂg Ii%?ﬁg [1? %@EF 1% n ye ar*o%her éispect of this

enib@dinkdn®the Edmpidat Masged1 &S Gpead t@fﬁéQﬂhlﬁe@Ey@ﬁfo Hehie leabaM @art in
syste the conposite i nage appears under reflected

the H’lglilﬁ tthe phegting.above the sheeting. In anot her

pref q{oﬁfeg a%ygpgf tH(?B fos Ot 1&&8}1&?1%\6@1&? 3 gf‘el?ﬂodh(iﬁ%adl?% and,

conposi I‘mage appears i1 n

authbay@tihpe cSih@éilteI’lglagd: i astebtiey. Pheahethod doxﬁpﬂ@m nhmepsaaff
t he above syst encl_ the conposite i nmage appears un g
provading étSB%FUngIPﬂl“ IBg f FYRPOBIEIIBNST het Spears e upided eye to be

ﬂo%f(}?é)%e BE BEI6GH 1B sIRTRRS biEith; Blorbin g aa}ﬂ'gtvlﬁl Eé’ sf ﬁ@m&ﬁ)@ens

osite I'nmage appears in transm t to float
shdegingand Emosdm@a ﬁrsg 1mzhge ofehe amqtds&c 1rawdlntatmg abcmespr below the

enbodi t e Cco o Iel e al sq ap rs
shésfhag 08 BBy eopidiiscs HEORbiiee oh dsARieTIF AR P rordipg 2
seRE §hhEof P @&Hﬁé&t@%ﬂﬁ@é ﬂ&ftm@ BEO‘&U SR Mw tHR\LBEIn@ dr both;

provi des a mnet readi ng
calculating the percelved dlstance between the sheetmg and the composite image floating
above or below the sheeting or both by comparing the first image and the second image of
the microlens sheeting and by comparing the first image and second image of the
composite image floating above or below the sheeting or both.

In one preferred embodiment of the above method, the method further includes the

step of: providing a database including information about composite images that float

above or below the sheeting or both and their floating distances relative to the sheeting. In
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aut henticating a conposite image in a sheeting. The
nmet hod conprises the steps of: providing a sheeting
w0 ninba6liomg a conposite image that appears to tPer/US2005/038758
unai ded eye to be floating above or bel ow t he sheeting
or both; recording a first iﬁhge of the mcrolens
sheeting and recording a first inmage of the conposite
anbtiegsspbitadthin gmbabdiveny thebettbod firthes hmhidiemglecstephxft ikientifying the

recordin second i e of the crol ens .shee
COP’é’SE)‘Ffd‘i"‘W% Y SERBAENG %é“é‘?la%fh%f tg]B ﬁ‘b‘BB‘?St“S “inPr&f‘g (oats above or
befdv@ﬁfe'sﬂ&tﬁ\@%\‘ Bofto PR @aHakEo SdbGIosADinRl el ofnl"another aspect of this

cal culating the perceived distance between
errzhméemm,gtha mtltddefuubqrpméudeé thengtereof. coapaning thb osvleuloted perceived

aistiied Sl Rt etk 1 (agniglo € RERG! wB s oolink Blpapges in he

daﬂt'BQsettM p@@i@fﬁfn'fdlfﬁlahbﬁ alSdlﬁ e sheaip. dndnstBEQRPedt BRERs &hbodiment,
the conposite inmage floating above or bel ow the

themedor rﬁgrﬂmr insdudes 1 enstmf prodding éalgeﬁﬁ@auuﬁ@rﬁhatéhe sheeting is
aufh%gt\{ce 1]i Bl%%alc%lﬂgedgﬁi‘ %Idfcf(rj'srtér{&g h attllﬂg d?s‘ia%lge 81f the
provi nga € 1 nc lngln orrralon ut

dafabﬁ.%dﬁt the idemeified coinposifelimage akothe spsterhe [roamottiiee aspect of this
heeti ng or hoth and t?elr floatlpgﬁ) st ances relativ
Vi

emboditpntihe mefhod futhes deglwdes thesiere ing 2 signldp geter that the
sh&ﬁﬁg@ﬁ&%@tﬂel‘lﬁé Q8En {kfé(‘claIéQE%dtﬂ'é?c&\Fe%mlﬁgnce'dggglﬁdtfrﬁ{dt&gthe

e conposite 1 mage by conparing the first image of
floatieg distapossiin ¢he ém@asa foa thefiderdifedabmpesityr inlagk.ow t he

shetin bat h .t t abase of conposite es.
RGtHE rref%{g%ee&bogir fﬁ g %@38&? i 8 %E&OIHB?%‘J&dmgge appears
unfiéfr reh6dted REt Y6 BdatlBBvSTHBRh&in lehéiﬁbréfgﬁecp@}hﬁé&ﬁ%ﬁ%f the
percei ved di stance between t he sheeting and the

abommtss:nt, ¢hd cmgmsm trhageappédronr trangmatiest leght tsfloat abone the sheeting.

base.to v n tion abouyt the sheeti I n
n ST R PR Bt Rl & B aReaINER: Ik oBoRba ar fhpge s under
reﬂd%@édblij%ﬁ td Neat DeRM BE shdtiay | tH i prefirdd anbbdinRnt/SPthe above
that the sheeting is authentic when the_ cal cul at ed

meikeds dhecompisise Hprgs appeashindtrang@itiaddight ioflet Selawcthe phgeting. In

vel G DRIERE SRbodHEnd TN Al €y SRS LhpdaR R Ao appears
to ﬂﬁtlhﬁdieﬂ @yé tocke dt rll&ismdqarttlh ¢hesilane affthe gheotingli Nng a

signal to a user that the sheeting is not authentic

when the cal cul ated perceived di stance does not match

i i dat abase for the
Bﬁlg‘f" 1515@&1}2@0% SFANGEPRAWHIES S e o
e b dthiepeesentafivértien s bbe furlien exiplainké withnpfesince ta thagppended
reflecte float a

FigRER R 1R SHBRHER Biearess By B puarARobE Destsaal

wesvyssgmh&lgﬁl conposite image appears in transmtted
l'1ght to float above the sheeting. In another

pr efgg Jrgq 1?%&8‘%&%% vl (‘ifﬂ)gle %%Mﬁlaﬁy ShEmERGS a reader for
on‘po Ite ge appears un
reading and authenticating a composite image in a sheeting of the present invention;

Figure 2 is a top view of a passport including composite images that appear to float

above and appear to float below the sheeting;

Figure 2a is a photomicrograph of a passport including composite images that

appear to float above and appéar to float below the sheeting;
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reflected light to float below the sheeting. In one
preferred enbodi nent of the above nethod, the

W@ o0up06iode | mage appears in transmtted |ight por/ibma/n3srss
bel ow t he sheeting. In yet another preferred
enbodi nent of the above sysr§n1 the conposite i mage
al so appears to the unaided eye to be at |east in part
i n thigurpBdne pefspddiee stesedfithgpasBRIrEst DEGER! ReThg Padby ThdFeader
DRAW NGS The present invention will be further

of BigWeined with reference to the appended Figures,.
wherein |like structure . is referred to by |ike nunerals
t hr dughe dtis & Bides@owrssrtiqabwghematig Wige P%%ﬁ pagspgii reader angd

r iye view of one exenplary enbodi nent of a

pa%@ggégﬂﬁ%%égbading and authenticating a conposite

I ma I.n<a,Sheeting of t r Lnyention:. Fi

o el SRR Aol B bl YE BB plenP B Gomeras
in tHealystepoareatiidglah@ atithaitivadn@ndodppsRiimage fnl Déectgd fthe present
_the sheeting; Figure 2a is a photom crograph of a
Inygad8®ort i ncl udi ng conposite i mages that appear to

fl oat above and appear to float bel ow the sheeting;

Fi gigurg 6iiusiratps aspkematicevien efiansitheriesemplagpembodament of the

e B R B 558 TR o P s L e o

prégeﬁtsiﬁoglﬁioﬁgsader and passport of Figure 3; Figure 5
illustrates a schematic view of one exenplary
enmbqq FB Al Rkraldl @ sERIRARS iAW of K& af¥BELRhPlary €ABbMighent of the
and authenticating a conposite inmage in a sheeting of

cambe iptixseysteni fov esadingrand Afeniécaging laicaspositeamage in a sheeting of the

schenatkc vi ew of anot her exenplary enbodi nent of the
PrESSER¥EnUgni S system for readi ng and aut henticating a

comosite . .jmge in a sheeting,of the esent
v R ;lfhpﬁtrgtﬁs $heOntics AsppaRdvih @e sbadiments ofhrcpystems

i“Mﬁ&Rﬁqgfggﬁ&gﬁgnplary enbodi nent of the canera in the
system readi ng and authenticating a conposite

image in a sheeting of the present invention; and
Figure 8 illustrates the optics associated with the

DEFRRYIRRSSREbTid W RHEREHBA 3t ed in Figures 5-7.

The system of the present invention reads a composite image that appears to be

suspended, or to float, above, in the plane of, and/or below a sheeting. The system of the
present invention is also useful for providing information to a user whether or not a
sheeting having such a composite image is authentic or not. The system of the present
invention is for reading and authenticating a composite image that appears to the unaided
eye to be floating above or below a sheeting or both, such a floating composite image as
taught in U.S. Pat. No. 6,288,842 B1, (“the ‘842 patent™), “Sheeting with Composite
Image that Floats,” (Florczak et al.), which is owned by the same assignee as the present
application, and which is hereby incorporated by reference. These composite images are
actually three-dimensional, optical illusions, and they are perceived by the user to either be
floating above or below the sheefing or both. The system of the present invention assists
in calculating the distance that is perceived by the user between the composite image and

the sheeting in this optical illusion.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The syst em of

the present invention reads a conposite inage that
wappeas®ot o be suspended, or to float, above, PaT/UN®05/038758

pl ane of , and/or bel ow a sheg#ing. The system of the

present invention is also uséful for providing

information to a user whether or not a sheeting having

suc hCampoﬂiiredmiages thategpedr $o thetuneided cyeoto hedloatifip ebevest sheeting,

f the prese i nvention i.s for a .
by AR g, oy Acmbered Triant Ao Bats Gregnygisnce as
ﬂ&d%ﬁ\gdﬁagé%y %teqerme"dnbfaaa e AERAY BoMhal 6 Meateah@ﬁ&mw human

or such a floating osite image as taught in
visj_o@not:%uhanm bys f@g8agnlz, Bagxggcth@ ‘Thase syapended pr floating images

TS EMRR A IR TS L EhR) e e,

cAplppeditio BiRE MEthithe Bbsecaved ov\ﬂizﬁl@e irsshapé.eDhe sHReiOREkRE
by reference. These conposite inages are actually
carpiostie HndgerBRObRaYiEWedusiBa ight th%}émawges %H‘etsh%‘iﬁmﬁrf@m the same

s1g§{isctﬁé Xﬁ&n&f éxte?l.@ctgé ﬁ%htg Q)r?fotrﬁl‘, 5 o?@osflie%?&e' Jfg SHRYENPSs the

ow t eting of Doth st em of t e present
obsamen(tiansmaedilighy, orbatlal Ont a;tamr]ge bhehedtiiing mnindirighsath t@nposite

. percei yed by_t he ser, etme e composi.te image and
infages @ﬁﬁ%wm; 1eHre s Epaned SPOR. d%{ﬂﬁlpt&éq W-e i mges
t hat appear to the unalded eye to be floating above a
sheelniang expraplary emborimentof shesting gppfainigesush sp@pgwEly images as

deisgr‘?lgee 2ab%{%g tﬁe[ sq)eet%%mrcl%geé% o(egée}r,leacsf) Weelgkgribcfn’g? a?)éé;ns%g 'lzﬂfgr

means

haAgr ﬁ?x@t &l secoritlosidanl (b) AUamRR of inatesial disposed bdjneamdthefirstside of the
exanp magni fi catign. Thes ? suspended or flgatl ng
lay Grecty wcw@swdép} #eat leasbpastiallycompleie imags tmapd imigg saterial

asgd?(patp@ with, eQ%l?i&ﬁaeﬁ gﬂ@ S&no Emélﬂ e8! vHere ﬁf@qmﬁg@ (%}_ﬁlggt@ fwith the

nmove Wt ver ange In sh ap
msﬂeaelt iMgrélomt minaslsabe ca’rbdéerttleu]anteg;e orrmycrbbnsletevv@ tle composite

. using light, that. inpjnges on th heet |

ingigh i RpUEeaLY thn Rl OGTacE and GaBBG Ife hadhd Pegmbe

ﬂ&ft‘ﬁg%ﬁ@&ésértkﬁ:lo% iR sﬁéetﬁl@eo%b@l?t TRY 833 phidft &Qﬁﬁéé’ &Complete
(transmtted |ight), both. One exanpl e sheeti ng

ddserpticati quhsmmﬂolcmnjmstun@ exerapjery matesaldayers @f ey ohasting, some of

h b
RO
cr@zﬁﬂTgQﬁé IividRg ﬁﬁaﬁ HRSKEMPREY AR prob&s&heet i ng

i ncl'udes: (a) at ast one | ayer of mcrol ens, the
| ay eThehmetn@ Having a epmeposie spaLedis d@%prlb(é@b )n the | 82epatestt may be

usg? ina X?rgﬁt%ﬁsgppﬁ%%t (tngj)secgﬁ&t stesl]n?n ft'fiﬁ]% yées 1n_§?és€)%%’ ID
bddgeq evdm hasds, iaffidityecaidy er othér cmaamentabédalm {plodirc hlenfifi@tion
o%lrlgtrﬁ %{u}llt ve(r)tf1511t1gh§rorrgo(t:1régsl feorr] %/erlf\'ll\pa%rog a}lcrl] Sutlhgr%?c?ty,c l?rgrtxcq grﬁ}ancement
images which provide a floating or sinking or a floating and sinking image of the brand,
identification presentation images in graphics applications such as emblems for police, fire
or other emergency vehicles; information presentation images in graphics applications
such as kiosks, night signs and automotive dashboard displays, and novelty enhancement
through the use of composite images on products such as business cards, hang-tags, art,
shoes and bottled products. The system of the present invention for reading and

authenticating sheeting having a composite image includes a reader for reading and
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material. Mcrolens nay also be called lenticular |Iens
or mcrolenslets. The conposite image is provided by
wo beecioemdyi dual i mages, and it appears to the POEUS®AS/038758
eye to be floating above or §I0m1the sheeting, or
both. The '842 patent provides a conplete description
of the mcrolens sheeting, exenplary material |ayers
authengeating she ef thegtems omatiofeddtioyh. Bewsage ef simphikigy, the figures of the
radi atj.on. sepsitive materjial |ayers, .exanpl es of
prossil 4pelitiod g [avale 3 PP thalings” Mt RES thybd peSpagbicader for
reaiith MM YatiN¥BBE NEatHzdARES CHowdN®, $BSRtdM o1 RR\ré&@ne
conposite image as described in the '842 patent may be

inyeseign meydncludd anyyreaster fpgpading anshaithangipating ang digm hying a floating
imh gperproof i mages in passports, |D badges, event

passes, affinity cards, or other docunents of val ue,

pr odigire il dhitiatds ©a¢ embodiatenndSa @aderddvkattis 8 pmgof the system of

pronotions for verjfication and au%ﬂgntipity, br and )
theprgsaat BEREonN tor fedingiing Ruibepiisatiae & topting imageodn diggnpeyliment,

£l . T ; e |
ity SR SRR e 00 B, he psoon e
10dpgthdesat homsing S0c Thadoesitd Eiveiciudes p kst pestiohid2endm setcdndrportion

ener gency vehjcles; informtjon presentatian inmages in
440, TR HraPoman 4iar hisst WIS’ RreBeRY miadgiel Blas michnis
cobHnR Fdrue Wi tRosdtdaldhftmadsn fodnd in@¥éPadspoRNdHeN as pBAted

through the use of conposite inages on products such

imageshplsitpgreshse signgfurehanseponalgdphaapmerie rfernagion, angthareoges, and

.0d cal h i i f
foPigifge A e RRFT e hSeRer FhtreniRt PR %4 ot saapapor
redd6PHRIIESh Wdes, whitlerdOhvénknt faadbpatiapdanbhe ?as'sp@t ivhen the

any of the itens nmentioned above. For sake o

pasﬂ:pmﬁl 14ds inpertediiator the nassporbreaderel Gpdsaead (hpyn wdiipws 2). The
' tEat ' Lbng | .
ot T BT B IS 20505 LA MG BAR 9p atra mo

pabspoairedigr | e relibyeVaithentibsied ysteifiedf the present
i nvention may include any reader for readi ng and

aut gk 0aflish@ted BYie binBOURRYI Sk RhémO@ dd@nieRB@PByalue including a
Figure 1 illustrates one enbodi nent of a reader 10

floating imagea Figure 2ofs a photayistagranbrofardossipyaaw of dpeition o an
; " SIS Sl : eSem _
s S SRR AL AR A ef B ARAIREE pd rpumentof

valRRSS P Pidsporh By 14| dakipagpbiiagestypically pdsskier fillsdesideseveral
10 includes a housing 50. The housinﬁ 50vinclude§ a
bopn¢ pagepo PN ohthe pagesdishalbeinshideppsriqnghzation drkel 8 pligh presented

. . . r .
B2, I R R B o T b
inforthatiombmdbart @ieshnidrallbWwe hpmas poelectranicerdiapon thaethe person

prflfsgl?t%fgsﬁh@ ng?én?eg}% goprggq’p@%hggi?tt%%onqg rw %nmatlhe %la sggrrt] lfg? sr és%i gned.

This same page of the passport may have a variety of covert and overt security features,
such as those security features described in U.S. Patent Application 10/193850, “Tamper-
Indicating Printable Sheet for Securing Documents of Value and Methods of Making the
Same, (Attorney Docket No. 59777US002) filed on August 6, 2004 by the same assignee
as the present application, which is hereby incorporated by reference. In addition, this
same page of the passport 14 includes a laminate of microlens sheeting 20 having

composite images 30, which appear to the unaided eye to float either above or below the
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for viewng the floating i mages on the passport. The
second portion 44 of the passport reader includes a
wo sgegoowhi ch is conveni ent for supporting hal*cDiSm0s5/038758
passport when the passport 14 is inserted into the
passport reader 10 to be rea]dl'(shomn in Figure 2). The
ot her half of the passport is placed on the glass 40
shesttiag 20 loe bpths Sy featide is @ seqsity featlire titadistused passifptitat the
reader 10 to be read and authenticated or verifjled.
pagspgil isarbaythqntie passpart aB@ 8“@\1%@% P?Féﬁ?‘%oan%\e’?é‘i‘@ﬁﬁ{r fifitable
miBiRTHIBALetiRf 203 &sinthBelalgiaRgiladld froRtIM TohifREE badell G/ SE€ Paul,
2a is a.photom crograph of a close up view of a
Mipoesotaors I Voordrin(taPeavitubaminatst witaFloeting rhaggs.ng
floating images. In this enbodi nent, the docunent of
val Uethisembgpdimeposftthdpakpet 14 4he domepasars &naes 304r fleating images

typically a booklet filled with several bound pages. )
30 apdudsy thaeliffergaistypesof Id‘)?tlﬁlgn@ll%%sﬂbf‘eﬁésb%’ff 0f Hp#tyye iggeg 30a is
o380 S AR R TSR AR 8o 14, Th
secving hgpeuofetdating ivhagerfdbiioa ;3 M thay apmacdkets thawmdiddd ayaso float below

human qr el ectroni ¢ verificatjon.that t erson
the g8 e SPRE 1o hehtd W of Hape R e Biie oo fha
ap]%%léwgqm ﬁﬁh@d&ﬁkﬁ?ﬁﬁ fbatkholSt@atOnatle pdddpsrt ?@.”W}féﬁglt?e Pssport

assport ave a vari ety of covert ‘and over
14setled bya fiatthe 8oatinguotages3 Gahddle 3§e omyiapped ¢amove o the
described..in U S. .Patent ljcation 10/ 1 50
obiSFighndf P R AR B Tore Al VB est e BPUGGL I g tht appear o
thdAeWERNMiSai@dd cYalteiBe ﬂBﬁir%leBO@&r floWatkd dhgetitpe2(SeHBdth. The
(Attorney Docket No. 59777US002) filed on August 6,
passpon 18 pr dheunsentef ¥alue map inchudetany combiarion ghfieatingtimgges that
ihch i,s; her d r .
o0 RO AFES e HRRE e prodsS £ TS Buatd imagep may be any

cohfgliritddreandimay @eRke idrdhehbdlg o2 fafiavliandest@ries icb@espond to the
i mages 30, which appear to the unai ded eye to fl oat

- doeymens of %plv¢.eForringaneswpashry wdasupd §y the Aystighpmgoverpgent include

featuyre |. rity : [ 0 '
i dafBE Horbe Ry int e bR a KPS Cationranes.
twb aiabela sgpesehtingihe cewratrip| Eheafthexpiaped fehepasspirebsoklet may
sheeting 20 i.s comercially available from3M Conp
copgincianknpages fopAEACIVIRG H AUz SIRMBNIS thf PERATF IS Pfﬁcﬁﬁf—g through
cus?ﬁ%q‘s'.” ty Lam nate with Floating Images. In this
enbodi nent of the passport 14, the conposite imges 30

or f ti ' ' | f
P ob RS0 MIEL 0058 4 LR PR RSy Bcron
is bedngprodddsed thadughpneans to eitlidideavaat exeiel i@yaecountry,|thatustoms
e in the passport 14 .  The second t

oD e SRS 1S BRI i i pSR T PA o SR pasor
R, D LA s bGP onic
Howeaever, afiedunterfeiters become more and more sophisticated, it may become necessary
in the future to provide systems that assist the official in verifying that the passport is
authentic based on the security feature of the floating images. The system of the present
invention first verifies that the passport or document of value contains at least one floating
image 30. Then, the system verifies that the floating image 30 is the correct floating
image 30. Lastly, the system verifies the perceived distance between the floating image

30 and the passport page having the microlens sheeting, known as the “floating distance.”
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appears to the unaided eye to float above the page in
t he passport 14. Wien the passport 14 is tilted by a
wais@s/octobe floating images 30a, 30b, 30c may apEEES2009038758
nove to the observer. In reallty, the floating imges
30a, 30b 30c are optical ililésions that appear to the
viewer's unai ded eye to be floating above or bel ow the
Ifshie Sohtivgy Atande ib tHecorrtbiadiganepo mithidsame taglieférraf then the
val ue r}:a i ncl ude any %nbl nation of floating inmges.
systeat verifisaor albtawcats:épbw swafeo?omrﬂu%lﬁ%t%wath@cwomh@f%mal that the
I, t
PRGTHIR h afhen IR 1618 TRORS RVing Bispeis g the comec
dlptand:a thel systentaadigatss tothe cmwrneeﬁfmraﬂthaot}tetpassjmmjm fisrgerfy or a

okt Fenioln 450 bR B P kS SO tsbiomsg el

plla@ééglﬁgtﬁélgaggﬁcﬁlg i mges in the shape of a kangaroo and
boonerangs, ‘two synbols representing the country. The

ot heFlg x%%eﬁlugtt'atéal}ﬁe Bé’sﬁg@r@ kdadBORKdfGhe %Yen? H'{ki] ABindloAith a

pag recelving a country's stanp e person
pasqunr bk eﬁsmdd ther passgorty tlstpamportlmoklhm A]oasm;:nammoahe page

ass. as. been presented.to a.c 0 of fici al
a8 iR 0 BreRS, SrUEGuB RSTHGR g OF e Pemmeottgnd Second
pcﬁ:%i?ﬁ‘@g of fhé\fﬁssﬂ[)rte'fﬁ ﬁﬁs éa@e Qh@g&égtc;f Yhe $a3§ofUSS IV f the ﬂoatlng

icial would typically loo t the assport 1
infwges isnbd sheak mge:%hat coteias tle personplizatipo datallﬂc:*.ugu esl tlteimcture 16 of

. te fl t i Ot t.hat
tn DR Yying 0% o R TR P bRl il Bl o the
pREFRRadR 16, ARH IR FR] ShagaBednd e FBRONRBLMGR data 18 in the
necessary inthe future to provi de astems t hat assi st

firshgortpt Ae phtheipassperti lfl;aurmgijmat (or placprhewbibe glass 40 of the reader

1(? ufc’)}gete ntﬁ%r&ll prPgrS (ng 49 cﬁj}tthe gasssfj&% r14'1:;3\/ DR c%a{ag{ w1tl?Ehe IQC? e 4%4i oof r'%he reader,

arldi thé teaveéf the pssspbrat 4 Ehtendlvﬁeﬂ&iglhé Jmctldlobumeaﬁ a@ﬁceﬂaédges of the
contains at |east_one floati n% i mge 30. Then, th

glasp0eand vl fefgedd. + R plagement 94 erf{j‘sm?ﬁtg]é agothe §a5tsr=\@rt reader 50 is
conQEdiEG or Jegﬁéé g}%st&‘ﬁgg r'ég%es LBSh Yhe éeF&nﬁstdh%deﬁrl'Sg%ﬂﬁsh is

he perceive anc ween t he oati ng | mage
expluinddia nm&sﬂaaﬂbemagm rhﬁwnngtd]hgum d+%l ens sheeti ng,
known as the "floating distance."If this floating

di StEiBGR 4 i§ chinfdt fo? Gllustatih@ihe enside V¥ thdpabsSERal@ 19 When the
of error, then the systemverifies or authenticates or

passieet igibsiag cendrandiverified Tl pasepasireadard 46aR resddhe persgnalization
o5 FRRRE Ry B BPEPh i RASEI by RO Brcpis

maniSdfaht bamak patsqRot illuitheed) us th&rﬁulldfafgb Rieaders bdd uhdea the 3M brand
asi}gort is a forge or. a fake. The sy stem al so hel p

frore A Sompaey e fly oF P Mimnesgia; et xRN FATReERSI the reader
10P4rQ GRS Sh&BrolB&rf 3R F R shnit the personalization information on the passport to

the computer. However, the difference between the passport reader 14 of the system of
the present invention and the Full Page Readers is that the passport reader 14 of the

present invention can read and authenticate floating images 30.

The passport reader 14 includes light source 52, a mirror 54, and at least a first
camera 58. The reader 14 may optionally include a second camera 60 (Figure 5.). The

mirror 54 is preferably a half-silvered mirror that can both reflect and transmit light. The
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Figure 3 illustrates the passport reader 10 of the

systemin conbination with a passport 14. To read the
wE2s0pa090 t he passport booklet 14 is opened upCt/US100E038758

page containing the floating, jmges, creating a first

portion 46 of the passport amtd second portion 48 of

the passport. In this case, the page of the passport
midrbléma\sherging (26 ol thapasspprt hﬁg;eeie\ivabld: tineomrthe plagewindat 40. As

contajns th er sponal j zat ch as t )
mesEpe ehovs, BF MRl sheifoed) Piei?faw ﬁ@clv%é e Bg picrolens 22
and&fyer Bhleadpa%gﬁ REsitivRQRAE®! 1Ayer DSerted into the

passport reader 10, such that the floating i nages 30

and t
30 R RSAREAL R0, B0hrdPel BB 8 BB eiive o
botHthe gﬂgﬁﬁébuf& ofantihiee cfa@rmﬂ£58 11Dhls'5hﬁnm€@ﬂ($ ol tha®the4fght from
e passport 14 is in contact with the | edge 44 of

the h@}trs@ara%ﬁ isstigHeqterbold dhehablrsitveedgnisopon to the wiralassheeting or
su%ﬁ%%g {Eﬁoedg;ﬁgg% %19% 44.?)? i ﬁl@n ?Q'legﬁ:g%clg?&@ﬁ t2bu a%hhtﬁe %l"i’%ﬁvered

mieror 54 enpass therchmesade bs Bmsura;ed: onkiguieen tTHedrgh[ snmicenfgz may

praie Bt e era R e RO B0k A FEOBB ReReht The tem

"t Rk ETRREC al %eﬁ'lﬁ%@%f&s o th%'a&HB@te Af teJ1ce@RY &lineliend | ht ray ina
illTustrating the inside of passport reader 14

dlmﬁ@m@p@ﬂ@l to gts lvedigrpt dg@ajloan(@r np@rly 80,edch thakit petums ¢o the light

d.t Il dat 1
sopRg O the Sihafelted Gy WPl R ArereRlsl PanOSbiseare §eise it s
eliffRAE VieWinCOBbahRE peRBNal Dbt RSB oR A ki d;(a@giort 14, makmg the
illustrated) as the Full Page Readers sold under the

flogtindimags 30regsieBi VB®¥#pany | ocated in St. Paul,
M nnesota. For exanple, the caneras in the reader 10
ar e Takseades &dintap imoémh:radsta’rmhatyr@mzi $8,tone moveable camera 58a, or

er sonal j on. informtion o .th a t to_th
twB G etie o8 4 s ist a1 s e it BT RRGRB ¥ ifure s B0 Ly eeample
ofa%ai%ne ﬁglht%uﬂcs 82 Sy &ndherefalll aealmbm LufeRNtHcOR cABd in

the Full Page Readers is that the passport reader 14
Pabﬂlnc,ﬁélrmsege’mte; deasienisohl toamar TeE\H @vgr part hembérgeileL X3054

U\&kgﬁt dé}%&}‘%‘@ ff a gulrtre];l[)rler %egﬁegieg 1S C eagr {alllgv:iu a%) ter?m Micron

Te@l@{m% bit. lothed e BIRE, [ddhdv@ya DBMégraqjlked GMOBLb@ﬁ)raensor camera.
second canmera 60 (Figure 5.). The mirror 54 is
Orﬁreéﬁ@pmfw syitpie haI&ﬂ Yﬁé%@llrﬁ‘?rrﬁ“dﬁ compercdly aystlable from Edmund

Inc{u% [aﬁ %)tptl"élg]fé)cllteél ﬂ'igégrmkfoghgts b?W ?%pﬁ% ﬁﬂ? Rglft] ﬁﬁﬁlé%’q\l 45817,

40 As nti oned, a m.crol ens sheet.
20 IPEFETEBIGEITIRS p P ULeT ?gi@}lsta%tedrﬁs&oaﬁ g@ﬁén g heqon with
thd @m«&a 98. méiécﬁﬁdm& 56 Edstes@hdRE&Hhiafibn bBMBled 3¢ cithét tBO first
exenpl ary enbodinent, the mrror 54 is positioned at a
camgr s@ondg taméra 8010 both cameras 58, 60. Any computer known in the art is

suitable to be used in the passport reader 10.

Figures 5-8 illustrate three different embodiments of the reader 10. In the first
embodiment, which is illustrated in Figure 5, the reader 10 includes a first camera 58 and a
second camera 60. In the second embodiment, which is illustrated in Figure 6, the reader
includes a first moveable camera 58a. The camera 58a may move along a track inside the

reader and be powered by a motor. In the third embodiment, which is illustrated in Figure
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both the |ight source 52 and the canera 58. This
arrangenent is such that the light fromthe |ight
wWGeous0e003® is reflected off the half-silvered PET/USI005/038758
up to the mcrolens sheeting or substrate 20 through
the gl ass 40, and then ref | edfted back down t hrough the
hal f-silvered mrror 54 and into the canera 58, as
7,ithé cemherat58ds staxidriagy bet atholdére 8hiodjHite msspoetel 458 nivdgable relative to

oBERHA Pedbe et Bt SR TP dBr bt i ana e
poW&td By 86t ethe @meyg@ﬂpﬂa&rr@dm 1rfc‘ﬁjcﬁ§ mt asfstl@ The three

attribute of reflecting an incident |igh ay in a
erubcrchmtente mlllasmatepam Blgueds St Datetasrahgesi S@eﬂﬁtto Qrcrved;et 3t daast ttwo views of

nearl eturns ource
e raerclinb aheet e dperm e ol P 16, TS mp e ra B M GRe™
sHeStid) 20 ﬁ{cr ﬂ@btiag GRHSE30 Are REptafedni the Bah&a th&M plehds88, 68 and
printed personalization information on the passport

transmitieckiorthe eoreputero¥ fonfirihenprocevingadihe dirstamage ) anthyecond
'niﬁeg? ggkﬂf 1‘he m1c¥olI e %Q?ng%r% V\%)tlétg(ﬂg{aéhﬁglgyﬁgk}gées 79"48d 72. The first

e caner a

intHg8 JUSaededond iage TRbfaht comipdsitt €loafineinidye BOG Gpified.
One exanple of a suitable I1ght source 52 is

gr@@hfﬁfé}yc%bws a4 and %l the ﬁ’éh"l%%ﬂ?ﬁ)@ and sgcond dmaee P phthe microlens

P [ t
s %!B‘?gt rc 8rrnb%]§lr1{%9 tire éLS%LQg%gﬁgtLbﬁéM &de;egﬁﬁﬁaﬁ?age 76 of the
fledting imapé M he OOﬁrpEfed b&&he sommterescilalohy emmplh@tdnebddlmmt the
e g s Bt oSSBT RaREN e el B B o o
d19cfus§edan'r$i%@n‘é‘efbafb%U ig vered mrror 54 is comercially

aval | abl e from Edrund I ndustrial Optics |ocated in

Barr

NT4 J%@E;@%@Emé\&p’eéﬁ n%se&é@é’da\wg% %L / e%ldggg{ts of the system

illgktrdted inf Bip@ds 8. Fox simfplicity, Kigumdnilasttatarn fivist danidiei 1mage plane 66
canmera 58. The conputer 56 processes the nformati
arxs‘m weprdicameraimagePlaneds ilp §fle exhedigess thesféréblﬁ&ge al#BF 46 may be

fle Iﬁ?srt G%xﬁ%{lgrs%d%% se@ %Q%%% gktﬂ: s ea rS%Efg]d camera

'S ‘sui to be use I'n t e passpor
(Flag ihsgated 8n F ighttsi rHoweeehy the fidit irhageeplanesffomdy rapndssntafne camera

t he reader. 10. e first epbodinment, which is )
S8 s OB LIOR e R iy PG B et eprFeAnG e saige camera i a
set:bﬁdsfaos‘ft?dfp ﬁﬁllﬁgtra"f&fimq? i ?l‘?& @n dflfé%‘ﬁﬁf:@lll@@tratécﬂmt Il‘igur% 8GePdsent the

mbodi ment , is ilTlustrated in Figure 6, the

sarrmdhqu: mcasmgaeras fair tlet emipndemintal lesiratadan Figure Th\@here the

gle hﬁgf\}&g,n%ymmesareﬁh &) tﬂ? tﬁz{rﬁ%g S?h? gc?cgﬁ%rb al?eﬁ%?ﬂics illustrated

1n\’1‘?g1§‘r9 8irépriebdnt fel safn@ thdaburbineikts €or, widiier ¢l @@ dsfie irflage 30 is
stationary, but a holder 38a of the passport 14 is

flontingabpee orehieln the sheeting@0c Rneferablyg theTiositionlofithe shesiingdy fixed
dur1nge[héjl hrs‘? Ind setcE)r‘rfl Ipﬁc&rr]esto(%ﬁ?h hegtmg 3¢ g)si & Ehe?ﬂld t*i)rgt and second

camera 58, 60 or by the single camera 58. Alternatively, the single camera 58 is fixed

during the first and second pictures of the sheeting 20 and the sheeting 20 moves from a

 first position and to a second position using holder 38a.. Regardless, the system preferably

captures two images of the composite sheeting 20 and the floating image 30 from two

different perspectives.
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powered by a notor. The hol der 38a preferably includes
the glass 40. The three enbodinents illustrated in
wor@ane®Ib- 7 are arranged so as to provide at PEEHBS200538758
views of the mcrolens sheeting 20 and the floating
i mage 30. The inmages of the Woerol ens sheeting 20 and
floating image 30 are captured on the canera i mage
pl an€lse ﬁGasuﬁéinehmtlllltmtm'lezmntngtde Bard foe calonjating theEﬁstﬁm:le “p”
furth ess e first and secgon
betiegeihe SEPIaTh ahepoe o dh e sResuptng 2af il Beamase 30 floating
atighveBPbash e Eﬁéeﬁﬁg‘ QhidtPis a8&tulr@r aﬂ—th@ntfdaﬁﬁé of V@fﬂ?m%‘%h@sﬂféetmg
second i mage 76 he conposite floating I nmage
2@ elpisentedlygthashsteralis yorbgarim@mfsﬁrmnmg@ a?la theTSh:eolfd ingage of the

0 d d t I heet i
iR g PP Her B R fre mie S oepid Bpsiepg Pt
m@dge fﬁﬁﬁlgpnsbdv%g 8cl6® thé stiddgng lsoatidt Ag inlReewdDcaAtd each other out,

are the computer 56. In one exenplary
@@mwdbrﬁ@ﬁkmnn&éanages 70, 72, 74, 76 are neasured

rel a’i"}ll &IﬁJ}Q 8 S Rles ?fﬁr%@ﬁm‘éﬁqgﬁsa@ozgrﬁlrheﬁrgpgamqu nﬂg‘ge plane

di scusse erence
66 hddase E@‘oﬁ& cﬁnhéraﬂi@tlhﬂﬁd@mmmﬁ@dlem lehs 6h endézlilba@dhmtl&a image
of the systemijllustrated in Fig

plangef i Elaq frst andysgpendecamerassds 49 B@tﬂanql}lgesﬁ quahlﬁv%th | Frejfeheir lens
63 l63n r&@ra?fgfd h% efﬁ Ca%ﬁ%e&%ﬁ%ﬁﬁeﬁlag@g%d%rggﬁlgﬁ cglgr@rtag g?th the same

eénbo irst i mage plane 66 m
fothlderigthiss t Theafiver éanfeBa mmgetphame S6dmnd centaxg;mmﬂ BnelteSeomy camera

1n$qeg§5 arég: %fhpga,\s’g%%?rngqnﬁng r’[?hg?oqah&&g |f’ust h %atélen%:g;frnom the center
pdiftUIRREM AR ?m&g?b;fﬁérfbs 23 hellbhsd it SimePRS 1 THe I st takes a

.second 1 mage pla may represent the same canera in
firat sietion dequods dricapturcas: ﬁrlsﬂ insige af the sheetifig@lrapd ghe fldnting image 30.
T tics I||US§§J? ed in ure 8 regresen{ t he san(g. fih

1? Jegend eAmiga ﬁf%coP ICPH% TEHIOHPERTT 7 ISP PHIge OoF the
sheftird M4 the ORI EIntaBE 301 The Fie smadeastithd6hic2OleADMRSting 20 is
relative to the canera 58. In addition, the optics

reptebersed schematieallyioguihefisst capera smpge plare @Qaapﬁereference number 70. The

TS SR G 6 SR S EREpSudymers o
plhe6PRSeferéite AlimbBe7S MER! debéhd itnakk 6ﬁﬂledhﬁ&tdﬁﬁlstsh&tfng D8tis
and second pictures of the sheeting Zofkf»‘eg/ ei ther the

reptesmtechsrche@emﬂhld cnghesegondeanaga spagpplanecdSsasrigiesenca pamber 74.

I
T}ae ecé&cf ﬁg@ :f?h;%ttydg}]lhg cé)r%)' i§r eg)t%l}?é%d gﬁ tl%ﬁsjsecbﬁc?%mera image
pl&&b @mat refegertb @@mbog762 Orltml\tma‘ 60 Of ehef danetasP8s 60 amrpreﬂerhbly
to a second position using hol der 38a. Regar dl ess, the
O@WP@%WE)‘F‘%Y%‘P&‘B‘? 9“‘68&9%?@?”%&\%0 i mges of the conposite

sheeting 20 and the floating i mage 30 fromtwo
Distance “a” is the distance between the second image 74 of the microlens sheeting

on the camera image plane 68 and the center 80 of the camera image plane 68. Distance
“b” is the distance between the second image 76 of the floating image 30 on the camera
image plane 68 and the center 80 of the camera image plane 68. Distance “d” is the
distance between the first image 72 of the floating image 30 on the camera image plane 66

G‘ 2%

and the center 78 of the camera image plane 66. Distance is the distance between the
first image 70 of the microlens sheeting on the camera image plane 66 and the center 78 of

the camera irriage plane 66. Distance “¢” is the known distance between the centers of the
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di fferent perspectives. The neasurenents illustrated in
Figure 8 are for calculating the distance "p" between
w0 bwenso9ml ens sheeting 20 in the passport 14 emus$ioes/03s7ss
floating image 30 floating ab6ove or bel ow the
sheeting, which is useful f ot%-aut hent i cat i ng or
verifying the sheeting 20. Essentially, the systemis
les@2péd bfhe ichmefas.r Bistanrafg” mrbe kivevisetlorgdnal rdigance foetween the

m crol e sheetin d c ar i t.he .first inmage and.
lens &2 fior %ﬁg@nsmSégeéa@%E% %Oféﬁﬁﬂlse?%%@i ﬁgelaﬁwi pgint other
thd?&th@¥erdt&15 PR 1R ouRBeiBdd with SpprapaRS nWdificafiBh 6Ethe math

each ot her out, except for the oati ng di stance. The
fofmulat canera 58 includes a first canera lens 62 and a

first canera i mage pl ane 66 and the second canera 60

i nclAstessdt, slecsystncecamemenshreist8enial, 8b's EChaod Edihelrte distances

i g ‘ 8. The first and d 58, .60, .
“ehobh il e Ko draner bR of R G tepdiFr 0 igpdfts 738 ggaring
distARE l%F aRla¥ce p RethE LhdovA @l sta RGO Mthe Gt A81cafites@stace “p” using

simlar cameras wth the sane focal |engths. The first
themeasuzed; distgrcep haghknem diggnees@s lRlE¥vspoi nt 78. The
second canera i mage plane 68 has a center point 80.
Thel,ocal ;Length "f ' is measured.f,yomthe center
poi n ¢ o?/l((% hg caner gnflrmge pl gn%es?(tcgst he | ens of the
canmeras. The first canera 58 takes a first picture,

recoe.d . captures first inmage.of t.he sheeting;.
find g e b b Radho s rERA8 B ARG S8 uidnees 1

a segoRg(@byt ure, rscorgs=@Lacaptures a second i nage

of the sheeting 20 and the floating i mage 30. The

fir®eTHegd of the mcrd@ ef&biheeting 20 is

represented schematically on the first camera inmage

pl ane 66 as reference nunber 70. The first imge of

t he villickapriomigles aggjeuldon for despmes &t ed schematical ly on

the first camera i mage pl ane 66 as reference nunber

72. hFhg(csHaml | mage of the mcrolens sheeting 20 is

represented schematically on the second canera i nage

pl amvbthatdistaE€FILNRE8 bb Whlbelated4the Tlogtigediotatcd fpegan ¢ calculated

the floating image 30 is represented on the second
as felledysa i mage pl ane 68 as reference number 76. The |ens

62, 64 of the caneras 58, 60 are preferably orthogona

rel #¥gd to the microlens sheeting 20. Distance "a" is

the di stance between the second i mage 74 of the
Theiegamplerelshpeideg caloulbatien cfactrabfloatigaliphraedagsl aritie formulas

the center 80 of the canera i nage plane 68. D stance
abeyp s the di stance between the second i mage 76 of the

floating i mage 30 on the canera_i nage, pl ane 68 _and the
centldie spgemfs omputss b calcpisteg dhoofleativg gistanse spantiens the computer

Calil §01{’1Bﬁ'e the floating distance to the database of floating distances. This enables

inspection authorities to identify any anomalies or discrepancies between the data
presented by a traveler and data held in databases. If the calculated floating distance
matches the floating distance in the database for the identified composite image 30, then
the system authenticates the sheeting 20. If the calculated floating distance does not match
the floating distances in the database for the identified composite image 30, then the

system determines that the sheeting is not authentic.
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di stance between the first inmage 72 of the floating
i mge 30 on the canera i nage plane 66 and the center

wO 0ebetoe canera i mage pl ane 66. Di stance " c"PEBEUs1v85/038758
di stance between the first ipmpge 70 of the mcrol ens
sheeting on the canera inagélplane 66 and the center
78 of the canera inmage plane 66. Distance "e" is the
k noun thei estitadoeehietlivseated neFigaes 618 thefsystaml ieclad&2at 164t one

of the caneras.. Distapce "g).is t known orthogo :
capa R a Hmdah 1] ireofs s Qg U s mAnae gy fyyine o
floafisly ixﬁb%ﬁ@oc "ok @RS eaBBE inb% AinyAlifeelici le@fiat tHRahBéting 20 to

ot her than the center point of lens could be used wth
obtaprptheps first andmseorfd iagko rF wfingtanse the pamera mAYa80OvVeAs the X, ¥, or z

o GEU g 5p ST 20, TEREHE G B AR L gt i

cettBOVmalsstlativee® thasrdting Inadditioa, the agiaéralay takdthultiple images
The fl oating distance or distance p is the unknown

of Hieshgeiing anttigempositcdmages- cul at es di stance "p" using the
nmeasur ed di stances and known di stances as follows: h/e

= f lip dndgherapligrmgtive embgdimgnt @hirgadge 14 (not Afustrgied), e waddy may

ha\?% Q Sﬂ%ﬁgedg %??l?lé@%ﬁ%;ar%?r% grll ?'}cl:s? %;i&g%lrélg%t’ @E%én%aeic’ %oglr}%: (Sa_?%e)ra is

|
mdMhisIB bpfwéh ddfstaositiba dhd@ b s&dnd Positos papearlicuiir:to Bhesheeting 20.
g(c-a)/ (d-b) Now that distance "h" can he cal cul at ed, .
The |gameragneyes glamgs teack detween ghefinstpositiom angtlgyseggnd position. First,

the]; %‘rﬁe?éﬁlﬁfové’sf lgfgﬁ tQMic?&mh@etH@la@géﬁ%e%Yétﬁ ol fuS UL iRkh Oftablishes

act ual ating distance or mul as
theafiov positidreofahstamdrs. Therptht eam&@ captumsladirstsintage of the sheeting 20
Then, the conmputer can co

floating distan "p. " | ar
ang fi QomPAEIERAEE S a RSt LB GRISTIOXPRTN B qopgeiic hate 30 comes
intd '51?1'1 ARGE SwhidNLRabIRALY! (RS sd BAPBSJiliHoAHE BRASH] 8StheQecond
Identify any anomalies or discrepancies between the
positiba, the emeera eaptines a seqomd dinege efittie datralehesheeiing 20 and the
dat abases. . f. fhe. cal cul ated fl.ogting distance, natches
copppdrgiaes Al AMSTaoe PRIOFALORLE S babE P ghd T o8
can8@osftiof s e AReaict ept hRE8er3Be niib@lenk BRectME DO the passport 14
authenticates the sheeting 20. |f the cal cul ated

and thegereeijvedi distanve of thedboating imegecy floating above or below the sheeting or
both.

The reader 10 is capable of locating the floating image 30 and identifying the
floating image 30. The camera will first record the floating image 30 and then the
computer 56 will compare the recorded floating image 30 with a database of floating
images to identify the floating image. The computer 56 preferably includes a template
matching program or a normalization correlation matrix, which compares a known image
with a recorded image. One example of a normalization correlation is described in

Computer Vision by Dana Bollard and Christopher Brown, copyright 1982, published by

Prentice Hall, Inc., pages 65-70, which are hereby incorporated by reference.

The reader 10 may include radio-frequency identification (“RFID”) reading
capabilities. For instance the reader 10 may include the features disclosed in U.S. Patent

Application No. 10/953200, “A Passport Reader for Processing a Passport Having an
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the floating distances in the database for the

identified conposite inmage 30, then the system
waledoenaiomes t hat the sheeting i s not authenti cpdmusives/ 038758

enbodi nents illustrated in Figures 5-8, the system

incl udes at |east one caneral¥hat takes a first i mage

and a second i mage of the mcrol ens sheeting 20 havi ng
REDX Elomentiy(JesmagiewBsh isThesebyaimeerporatgd byoeferénce ahlye system will read

20 to obtain these

: y Lot _ :
a“a :a@'%}ltg%ge ég%rge&%\éfwg%rgeg fﬁgag}rdgiqﬁlég%shce, the canera may

nove in the x, vy, Qr z djirection,.relative to_.the .
Shedb gddigondy %aoﬁa?ﬁ%gflyﬁo 98 ARG IHBYPTY Gody Qe sheeting to
an8iheH r@pﬂi&fang?ﬂﬁ& §¥st&th réhAs & sE@kitf LR dnfbelifi&l mNBEiHeREng Hat
addition, the canmera may take nultiple inmages of the.
coghanstinfegmatheh whatipe $¢ the floatigedistanee efribatrsbeetmigtand pathientécates the
enbaodi of ,read 4 (f il trat . t he. reader . .
shE g RAT ineiald RS Hodtthe ik st el RleOenpl, iy idvidea in
thesdeadiyngat., Altbmativélg] the btit ABBY @sell $o raMY@RRhEproper floating
_between a first pasition and a second position
digsencs dromm a dptabase of fleatingigangss 20. The canera noves
al ogﬁ@a track between the first position and the
secdiy gperition ohthemresent invension avid by futhes desenibed withaegard to the
m cr ol ens sheet i;ng .2 inta full faocuss. whic
ol g RS FRP Rt EEThR Sy Mfhrene T i e bt
exBRPRE areCefired ®Susthdriilledtrate Mg Saddustspecifbent proferd edibddiments
the conposite image 30. Next, the canmera npves until . )
and trehaigp st skouldragandsosteashaewe var ghatunanyt welglonsgiidgnodifications
mEHARbISHES LRiFE AAinARS Wdp8Re Bl BEnEATBNn |1 Lhe
econ p05|?| on, e canera gap ures a second i mage of
t he Imitlds examsde shsiggle Mjcid@ SamicandectoohP ddedaepiketagidr 3énsor

The di stance between the first cane osition and the,
ca@é@éﬁ‘ﬂ“@ﬁ@“ﬁ%ﬁ?‘%&ﬁﬁfﬁgcaﬁ nd}%steai‘fg@g" 'aﬁ’d aJBIcHRIERs SIRgHng
witl &Ecﬁilﬁ&ﬁe $he ﬂ%n& Qt 4 RndWASIRAASPSN T cehfinRRS. 10€ millimeter, was

percei ved di stance of the floating inmage 30 Tl oating
arrahgedeasciepistddawFigvuee 6hdbe tamgera lens 62 hwasToetaden deneas@refl dlistance

able of |ocati the.flQating , nage 30 .
of T AR TENEPRRE (hanFran Phom fRyR et et Af oThg mpicrolens
shédting twittehe 'ﬂ@aﬂixﬁ?ﬁﬁe{g@ ak AGamPRAF 3RPMEOShIHEN Jeb@ity Laminate
conputer 56 will conpare the recorded floating i mage
withoFlppting lnagas whichds eammpisiallyayailabdeyiem: 3 iCpapany Joceted in, St.
f ting,inage, T ter 56 preferably includes a
PaPLS@Pﬁ?Sgtan%%gﬁrﬁlbﬁ%rro%ggg?n or a normalization
cor refiak iBdpetaithd sicrolBhLsheenpraries tiee donpulite MAgR Wdstdaptured.
a recorded_ i mage. One exanple of a nornalization .
The sameragvasdhen moyediatcrdllcpndif seppsuimage of diemicrensaheeting and
Yo e%sic%bﬁp&‘i‘?r Brown, copyright 1982,
Y

S

The first image of the microlens sheeting and composite image were first used to

-

identify if the microlens sheeting had a composite image and to verify if the composite
image was the correct image. The computer ran the template matching program which

was based on the normalization correlation matrix disclosed in Computer Vision by Dana

Bollard and Christopher Brown, published by Prentice-Hall, Inc., copyright 1982, pages
65-70, which has been incorporated by reference. Using the template matching program,
the computer was able to identify at least one of the floating images and verify that the

floating image was what was expected.
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Prentice Hall, Inc., pages 65-70, which are hereby
i ncorporated by reference. The reader 10 may i ncl ude

wo anisoedopequency i dentjfication ("RFID') readi PQI/US2005/038758

capabilities. For instance th? reader 10 may i ncl ude

t he features di scl osed in U. SPPatent Appl i cation No.

10/ 953200, "A Passport Reader for Processing a

Pass pll’isttanm\it-tag aech TdFY’ OF iguen®nwere détimahnegl by e aoimpuger. Since the -

her eb n or at ed f erence stemw,ll. rea
A e 2 ates y BSp e S i e BikeT YR I a8 Formed
byth@esmerh s Ribvaflditthe ﬁahb@frm%mm& millfigetéd 19RhdWE, the computer
di stance may vary from one sheeting to another.

captalowlatel the distpacesyas begrintded dEhec riceleulatpsa enthedbence

hat | @t Eng
SeRpET M AL PN LRI, 8100 6 s
biewt(di:ﬁr]iolmﬁﬂ(éand 7183amh‘elet—|t]m3\:jdlsmhqe beftwctquaoumh Cdhad 28 by counting the
P*g’\??tl gdlstan%e mat ches the fl atln dlst nce
X¢ T4 PR IERF ey RgRh: 21 SRRALA @en gqpyerting the

nglﬁﬁvléf bf é’ouﬁ%‘a%lkeﬁs b if8ed ﬁ&él‘ R¥USir 8 l@ﬁ%}HeFof 'Jh?saéx'aﬁﬁble the
I stance fro dat abase of floati'ng distances.

copputer idetermined Walupy fos eratandnvie was 6.6 mullithetiors aind ﬂt}mlhmeters
descr i i)gd with regard to the follow ng detailed

TESPSHNYSY whi ch for conveni ence references the Figures.

Theseya) aRbes aall 8-2dndel-B dolvlefernineg h whs eéul ke aé filows.
various specific and preferred enbodi nents and

t echni gh&sg(cay/(Ghbald 56@6)&@& Fsklgbucentiggyer , t hat
2 -
Ty AR PR e B LS PSR ARAE oM Smposic

dnagéhm&sexlamatea,as&lmwsgl e Mcron Sem conductor 1.3
Mega- pi xel col or sensor camera from M cron
Seni conBTE B Z%Céﬂééﬂho%%ﬁnéléletqrﬂaho and a
m i ' t e
{1 @%%g@?@ﬁ%@g?% Eél%tcﬁ)%g%gﬁé %gq C{ }‘n@ﬁ%ﬂtegrg{ AUmillimeter,

tMeM@h@@ﬂmg&e@hpott el céntinteitaysi mas @Jth‘ﬂmngarfﬁteaefbﬁm ghe system

62 vvaﬁ]gl ocated at a E ed. di.st ance of ghre.S v lami
veBfifs F%“r"é‘tx GRINFR Vi é ¢ Hogtingimages 30 Auihepy e ffgurity laminate.
sh eetTH%Qes%Qanthpﬁ rEults @Es%ﬁ%e@gtﬁﬁ/ta laROinWint&d $dMely td B@fliuS@ative,
i mage was a sanple of 3Mtm Confirm(tm Security
rither than predictive,Rind aaiigiipnis nm e desting prodedure sambe expelcteqd to yield

al I abI from 3M Conpany | ocated in, St. Paul,

er?Lgt as part number ES502. A first image of the

mcr ens sheetin Pilgd of the, co S|te

Capt CHE@TeseRGng S BOY PhaT A G W R t Sgvezal

eRftaRfediMeR 0P Tﬁg‘ﬁ)régoﬁ{gcﬂe%ﬂ%d %@%ﬁ)’tlﬁﬂ afdEkdntiffe have been given
conposite 1 mage was captured. The first imge of the

foi dJarityexf sindéretanding onlyd I\lmnpmsqsseey limetpeionseare té be ndensteat!

tltle(%efrom. All patents and patent applications cited herein are hereby incorporated by

reference. It will be apparent to those skilled in the art that many changes can be made in
the embodiments described without departing from the scope of the invention. Thus, the
scope of the present invention should not be limited to the exact details and structures
described herein, but rather by the structures described by the language of the claims, and

the equivalents of those structures.
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identify if the mcrolens sheeting had a conposite
image and to verify if the conposite image was the
W@ 2sean9i mage. The conputer ran the tenpl at e PEL/USI0NG038758
program whi ch was based on t% normal i zati on
correlation matrix di scl osed“i'n Conputer Vision by
Dana Bol Il ard and Chri stopher Brown, published by
WHARS €4-ANED ISac., copyright 1982, pages 65-70,
whi ch has been incorporated by reference. Using the
tenpl ate matchi ng program the conputer was able to
identify at | east one of the floatjng i mages, and .
1. v%lsyqtvn (hrarf:a41% apg %@q%atfq%@%nﬁﬂgatgeﬁgg sheeting, comprising:
ex p%%_@é*ir@' ALIBERE S cofipdsitAinfhee thaPapreltsal Hife aidkR'eSe to be
determ ned by theé conputer. §| nce the .. canera
captfloatisg abmveiarbglosy tha skiietiog et kothi xel s and t he pi xel
density., of the.inmages forned by the canera is known,
i e.arf%deer’n‘i?%)élfm@f pixels per mllineter is known, the
conput er aCfaRt egalordapiuirdI€ fiekit SthafCsTIh@shebtinCarl@fifdt image of
The conputer calculates 'a' - the distance between
poi rihescompagiig irgage floating aboje afibstoxnidie sheatingonbedi nt s 76

and 80, '¢c' - [ St [ 7
and o erndi SRR 2EEEIAR ik dieBl bl second
couritnaggof the compbsite inhgpilagting aboveadielsve sirestitétitg or both; and

length, i.e. a, b, ¢ and_d, and then converting the .
nuntieonprtes dorrogpaping ghedlinglinage angiig se¢anddmagealthe gheeging and

Vel Qe ACh FREIRRE sofog TR, (ARLRHPYASE oating
m | laboet @rtelove peshtéting| or boil¥ b lvalgulateathe penacived distande betiyeen the
now determ ned, h was cal cy] at.ed .as foll ows =.
o o Shgeig. g e %E?@E%tez@}‘?gfﬂ%?n&aﬂ? 98 OB P icspne or both
Wth h now determ ned and g known, p - the floating
hei ght of the conposite inmage - was cal cul ated as .

2. fAobystans forgeapliig andiutienti¢atings compogse neageiine skeatingof claan 1

known fl.aatin ei ght, of t C osite inmage was 1
Furft ¥Prmorigit o Aty e G R AR Crob PR e tha ot
abB@l @ el M th- sBBetiRtr ibaRY RiiShMBHoMnghiflarc@§ gfative to the sheeting.
Therefore, the systemverifies the security |amnate

with the floating i nages as an authentic security

| and t : i ) :
5 5900 fr gl i ekl LS plegt DR Gt Baim 2.
whetedn thet doveputeacdmpares &ei firsisimage bhthe tcomipbsity iprage é@dhtifleats above or

can be expected to yield different results.. Th )
befimL AbCaG O PP Io A RIGRTRESE P (i gLl the composit

imh&f erence to several

4. The system for reading and authenticating a composite image in a sheeting of claim 3,
wherein the system compares the calculated perceived distance between the sheeting and
the composite image with the floating distances in the database to provide information

about the sheeting.

5. A system for reading and authenticating a composite image in a sheeting of claim 4,
wherein the system authenticate the sheeting when the calculated perceived distance

matches the floating distance in the database for the identified composite image.
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enbodi nents thereof. The foregoing detailed

description and exanpl e have been given for clarity of
waonaenstoandi ng only. No unnecessary |imtati ONBCHUS2009038758

be understood therefrom All Qatents and pat ent

applications cited herein are her eby i ncorporated by

reference. It will be apparent to those skilled in the

art that many changes can be nade in the enbodi nents

descr.ib wi thout .depart | r . of. the .
6 RoGerGar el dhe ARG, p oRLIE BERPR Spekfegf clim 4,
whérelnl tle B@terh dodd ot hedietitivatete sheathg d@t@ibesaRnbhted perceived

structures described herein, but rather by the )
digtapepcdags 88t Matsh thafdenting distancesinghadatabsse fdrdhgidgntiged composite
in%%g the equival ents of those structures. WHAT | S

IMED IS: 1. A systemfor reading and authenticating

a conposite image in a sheeting, conprising: a

sheeting i.ncluding a conposite inmage that appears to :
7.0 B il Fefne ST BEingG SeTBS G asEr bassaang Of claim 1
whASRRI the Gir? tal&aind BedoR@damera@Perp&idi@ilardo e shbetiRTEr @

to capture a first imge of the sheeting and a first

i mage of the conposite inage floating above or bel ow

t sheet ikn r_bot.h: 'a second caner.a to capture. .a .
8 o B ST M et s ol GRS PR LR ket FRA SiRRe ppgaim 1,
whEaBakE bietifR B oédtabini A ikedhRVitionr bel ow the sheeting

or both; and a conputer for conparing the first inage

and the second i mage of the sheeting and for conparing

¢ . . . et . .

o1 Ryl e A BB SR RO e R PR ol

whakmtthatempdbite @ageippests ahddraeflectdablighe enfléh @absvretht shgting.
and the conposite imge floating above or bel ow t he
sheeting or both. 2. A systemfor reading and

u . . . I .
L B g o G e g i e g of claim 1
whertimrthatorposib ombgecapppas it gansmageslighttae flbdtahovathe vheating.
bel ow t he sheeting or both and their floating
di stances relative to the sheeting. 3. A systemfor
1T, e&@%ﬁ&n@&@e@d&h@ &Ad hRRértReidy £tk EnhdBBAR shBetfhg of claim 1,
sheeting of clarm2, wherein the conputer conpares the
the compoditedmegoapnehes wdeneleated lighidge floatdeldy tgtsheaiivgy e
or bel ow the sheeting or both to the database of
conposite inmages to identify the conposite inmage. 4.
12The s$sterh €6 e@ding eadlhutberdiaskimld fefipdstaimag ia aGasRmgi dfelaim 1,

image in a sheeting of claim 3, ) ]
wherein the composite image appears in transmitted light to float below the sheeting.

13. A system for reading and authenticating a composite image in a sheeting of any one of
claims 9-12, wherein the composite image also appears to the unaided eye to be at least in

part in the plane of the sheeting.

14. A system for reading and authenticating a composite image in a sheeting, comprising:
a sheeting including a composite image that appears to the unaided eye to be
floating above or below the sheeting or both;

a reader, comprising:
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wherei n the system conpares the cal cul ated percei ved
di stance between the sheeting and the conposite inage
wowdok/osdoeo f | oati ng di stances in the dat abase tecpUsuoaess’ss
i nformati on about the sheetipng. 5. A systemfor
readi ng and aut henticating &<onposite image in a
sheeting of claim4, wherein the system authenticate
t he aghmetd mgveshkerbetweengafitsupcsiten qnd rcetanddoditionawberein in the
mat ches the floating distange . in th atabase for.the
Gentoadon et e PhEL T B ey O AR Cany ts Dipee of
aut RN dngtsitd enBseIRBAS bb& el oTBERW the Shéefigg bt BethOWherein in the
claim4, wherein the system does not authenticate the
sheéeqang papitian theecamera¢apiirat srepebinagg ofitha theetngrnds second
not . Is ' ' t :
t ne ARG Y Eofnp Bk 1RHRENGHRREESY) St el 1 ReRE drBoun; ana
r eadicogpated farudolgating dtei firgt image apbthie tsecandamegé of the sheeting and
sheeting of, claim1l, wherein the first canera and :
 ec dPFOBITERS i LM AR S5iof Trseal b FRTRRRITG mage floating
The 8"t G'Bel R tHe&RE NG R BEhAY AR DhteGAL b&leidesd GRRAS! b&ween the
imge In a sheeting of claim1l, wherein the sheeting
i s Ishexsitngend theacofiposite pwagk tloating ghovA os helbwrthé sheeting or both.
readi ng and authenticating a conposite image in a
sheeting of claim1, wherein the conposite inmage
152PP§Atetn ﬂfﬂd@erdn%eefdd%tmdti&dtm@ta dotnpbhi@siimagb v € sideing of claim 14
sheeting. 10. system for reading and authenticatin
furthes sappLFing aidategeseiipcludian indprmajiogfabentompesiteymages tat float
. te i o . . .
obb SR8l e TERE SPRRER it Ao B SRiadh ) thecin.
aut henticating a conposite imge in a sheeting of
claim1, the conposite i mage appears under reflected .
161 Agsystenpior repgingrd suthepcaing @(pppositimage gyéﬁl&m%iap claim 15,
. oAt . - .
W oA MO BRL B el BT Sk BotiFaAReL Duflloas above o
beppthaskedting or hothrtd theathtdbaghhdf compbbitaiimaged ovidertdy the composite
. Sheeting. 13. A systemfor reading and authenticating
M@ onposite image in a sheeting of any one of clains
9-12, wherein the conposite inage al so appears to the
unai ded eye to be at least in part in the plane of the
17s Hbesystgm fareading gud athénsicatingsai¢angpasiiel imagetin atshegding g claim

a_conposite image in sheet i conpri sing; a :
16 pERERIGE ARG Do TaEEd berek TR o g beeen thesheeting
andl (IR deRRodieslin®ype with the flbhtdat distgndh @y the Gatab&eqw/ptdiede information
sheeting or both; a reader, conprising:a canera

aberg\eegllestitt ween a first position and a second
position, wherein in the

18. A system for reading and authenticating a composite image in a sheeting of claim 17,
wherein the system authenticates the sheeting when the calculated distance matches the

floating distance in the database for the identified composite image.

19. A system for reading and authenticating a composite image in a sheeting of claim 17,
wherein the system does not authenticate the sheeting when the calculated perceived
distance does not match the floating distances in the database for the identified composite

image.
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first position the canera captures a first imge of
the sheeting and a first inmage of the conposite inmage
wo bawansmgp above or bel ow t he sheeting or bot h, PahES®0F038758
in the second position the cggera captures a second
i mage of the sheeting and a "$écond i mage of the
conposite imge fl oati ng above or bel ow the sheeting
or both; and a conputer for conparing the first inage

and the second.jmage of the .sheeting.and for c aring, .
2] pfhersprieh or A g cOLEHIFEH RAGSOBPOY RAPeBn I L TeBang Ofblaim
14, Weirf {HRahbARgaPRGe®in PEk&VpdsfiRonsheeting or both to

cal cul ate the perceived di stance between the sheeting

and the conposite imge floating above or bel ow t he

sheet ing cor both, . e ' . .

215 R R 8 renGhd nd R QAT ook € n Aeosog of caim 14,
whidréiinthel dorh pusith @hageoappers under aefitatealphe td fiedt ubloveghe sheeting.

i nformati on about conposite i mages that float above or

bel ow t he sheeting or both and their floating

I o . . .
2 B ER Tor eah 1 DR et ol USRI O claim 14,
wisdreiatthexgpropositk amageldppeark ar eansmitie legitpufleat abovgthe eheeting.

the first imge of the conposite inmage that floats

above or below the sheeting or both to the database of
2L ORARdh $or HRARS atPadtBERching 4 EfinSRITP ARAdeln aBERIng bf claim 14,

The system for Teading and authenticating a conpoSite
the nergposite imaghampearsgindér refledted light tavileatdiclow the shsetinam

conpares the cal cul ated percei ved di stance between the

sheeting and the conposite image with the floating
24i £E7468 Jorl BadiE aklPhahasiating PENpdiRe ihdRriAatshedtingPdtaim 14,

the sheeting. 18. A system for readi n% and .
whareindghe sQBRISHE imageRppeYP irtransayded lighd to featireloy e sheeting.

claim 17, wherein the system authenticates the

sheeting when the cal cul ated di stance matches the

| pating .di stance in the database for.the.ideptifie
23, i 451 e SR e Raoas B G iadaniciine 8 any one of
claiisetd, Gaeidn9tR coRPRa gk ARE AppdarstoThe@ididid 9t to be at least
claim17, wherein the system does not authenticate the

inphgen thegplaee thhshegd G ul at ed per cei ved di st ance does
not match the floating distances in the database for
the identified conposite image.20. The system for
readi ng and authenticating a conposite image in a
265 Bt systgmofor edadingnahd authbeticating b hempbtetimage insa sheet@rigeaf claim
in a fixed position. 21. A system.for readi ng and
14, wheesin thegamas i PEBRPISHREO IR EeBE a sheeting of
cl aim 14,

27. A system for reading and authenticating a composite image in a sheeting, comprising:
a sheeting including a composite image that appears to the unaided eye to be
floating above or below the sheeting;

a reader, comprising:
a camera; and
a sheeting holder moveable between a first position and a second position,

wherein the microlens sheeting is positioned on the sheeting holder, wherein in the

first position the camera captures a first image of the sheeting and a first image of
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wherein the conposite i mage appears under refl ected
light to fl oat above the sheeting. 22. A systemfor
wo emdioengoeand aut henticating a conposite i nmage PAI/ES2005/038758
sheeting of claim 14, mherei? the conposite i nmage
appears in transmtted |ight %o float above the
sheeting. 23. A systemfor reading and authenticating
a colmpasiposite image flaating abwetor bglowf the klxieting 4y bothewherein in the

conposi t.e i.na appears under reflected_.light to fl oat

bl SioonH GosaRdegmesh apRE L sdsfinq f4ep as uicyongifns snefing and
aut heetdndaiiap8ofihe QUMPSiitedmaf@f6ating aboShEEbdING tiRf sheeting or
claim 14, whérein the conposite image appears in
traboth;eeéd |ight to float bel ow the sheeting. 25. A
system for reading and authenticating a conposite

i mageomputer $éramnipagng thedirgt ioage afid e agermd 2rhagetof the sheeting and

wherein the c sjte image al so appears to the. .
UnaitpriRsEng SRpabies 8¢ Sochnd Ip R W egnihesiiE rgpes fpptine
shegbbor fow tHRehstgMbbAI to ceRGlaitdhé Pétceived distance between the
aut henticating a conposite image in a sheeting of

c| aisheeting anghheciompopide iezage flpating shovp enbelewthe shestipger both.
sheeting. 27. A systemfor reading and authenticating
a conposite image in a sheeting, conprising: a
sheet j ng.i ncl.udi ng a,.conposite image that.appeal.s t .
287 ESsieR s deecie 8 SuRRBERERGobRgt btk s ERRefide bPetaim 27
fuske binpHsing aldeABRe, in€lOMRAE irFoMktiod abaiiRJoRiposifdinges that float
sheeting hol der noveabl e between a first posjition and
abevesrdstn hesheating or hadyasdiheinBoatingdistaness eliveto ghej sheeting.
positioned on the sheeting holder, wherein in the
first position the canera captures a first imge of
291 hesysteaeior idhdatpoand duthesticdti@ @& offpbkie: iGRgp ash blecetin@gfclaim 28,
fl oati ng above or bel ow the sheeting or both, wherein
wherein Hie compyifa cpmeaies 81¢ firplamagest he capposiedmags debfeats above or

' i L6, ' ithap RN Hed iR 4R Qimposit
ol 388 s 08 PO BRSNSy gL IPOR Bhpos
imageeet i ng or both; and a conputer for conparing the

first imge and the second i nage of the sheeting and

for conparing the first inmge and second i mage of the
303 qmig@ tdif fdn‘?@&ﬁn% hRPAUtRGhtRAMEE @Hmd&ﬁit@mgéqnmﬁ@éﬂn@g)f claim
r

oth to calculate the perceived distance between _
291 Whersingb¢ systenapeimpares tho eplosiated perasiysd idistanct hetwebo the sheeting
ang | ow t he. sheetin bot h

. .28, A. f di n. )
S P D B Onpua R ke Ba BRRAY Bormation
ab&htdhdRhééting.

31. A system for reading and authenticating a composite image in a sheeting of claim 30,
wherein the system authenticates the sheeting when the calculated perceived distance

matches the floating distance in the database for the identified composite image.

32. A system for reading and authenticating a composite image in a sheeting of claim 30,
wherein the system does not authenticate the sheeting when the calculated perceived
distance does not match the floating distances in the database for the identified composite

image.



10

15

20

25

30

further conprising a database including information
about conposite imges that float above or bel ow the
w6 beensmgo or both and their floating di st ancesperBUSI0VE38758
to the sheeting. 29. A systepgpfor reading and
aut henticating a conposite ifrage in a sheeting of
claim 28, wherein the conputer conpares the first '
33i ridgeygemtthercedinp ond aethenigang heemposiatimageioesheeting of claim 1,

bel.ow t he sheeting or th th t ahase, of :
wRGRiR B8 PR Rttt B e BRP REnR shggaine o,

The system for readi ng and authenticating a conposite
image in a sheeting of claim?29, wherein the system )
34¢ diys 4y eemifpereading and putheicaling ¢ BYMPOSHE AMage Her %@@ﬁn& ¢flaim
[ ; ' ' -wth the floating
273?@? %L{Rgggﬁ%u%lﬁzs lgg%}g(ggisgeﬁ)t(ég.%g g‘\?ﬂde i nformati on about

the sheeting. 31. A systemfor reading and

ayt henti cat i a conposite imge in a sheeti of :
35CF\asiy§}‘!e of a&‘giaHS@HEICQ%PEWQEWH%FP%g%@al eting of claim 27,
wIRPGR A DR le [isheCRblts BARE rdtRCEA11NEFIoT dat SRR the sheeting.

mat ches the floating distance in the database for the

identified conposite inmage. 32. A systemfor reading

and aut henticating a.co site imge in a.sheeti.n f, .
365 YA Tohikhig s FhusedReiie A rontPsls nihgp A cTeskind of Haim 27,
wishél 8 the@nviosite iridreGpbedtt Bl iethspetediaigheth Uhas hbneahe aesting.
not match the floating distances in the database for
the identified conposite imge.33. The system for
37, FE o R et o RO SRS g RO hebefle o clim 27
thsenmmpudite amegccappears padqreaiidced 1aght tooflddbelohetat slngting4 .
The system for reading and authenticating a conposite
image in a sheeting of claim27, wherein the sheeting
381 S\ bRER & ééa[aix?%éﬂ&%%%ﬁﬁédt&'g%rbog%‘ésn&inﬁgé i@ hEing of claim 27,
readi ng and authenti cating conposite I'mage in a
wishae thengngfosit¢ anape 2ppeartimrteansmitied lphtfpddoat belowethe sheeting.
appears under reflected light to fl oat above the
sheeting. 36. A systemfor reading and authenticating

a conposite image in a sheeting of claim27, wherein

3% Hesystsip Bireadingaiyeruhsplicatingiarompepitsimage i p shisting gf any one of
cldih® 25-3%5)'&’“&6{&?16 SORE54iRImagy alsdaphéats 8MHeQnalde@ 4L Ot W least
aut henticating a cohposite 1nage in a sheeting of
in phraimth2 Pplant o€ thechpasigt e | mage appears under refl ect ed
light to float bel ow the sheeting. 38. A systemfor
readi ng and authenticating a conposite image in a

sheeting of claim 27, wherein the conposite ipage o
40, o stR0q f reacing R RENLICYHIE & (PMNOSHE Inpagediha Shgsting, comprising

thSRERLIMNI-

providing a sheeting including a composite image that appears to the unaided eye

to be floating above or below the sheeting;

recording a first image of the microlens sheeting and recording a first image of the
composite image floating above or below the sheeting or both;

recording a second image of the microlens sheeting and recording a second image
of the composite image floating above or below the sheeting or both;

calculating the distance between the sheeting and the composite image floating

above or below the sheeting or both by comparing the first image and the second
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39. A systemfor reading and authenticating a
conposite imge in a sheeting of any one of clains

W@ 20088¢00wher ei n the conposite i mage al so appearGr/us20b$ess7ss
unai ded eye to be at | east 'g part in the plane of the
sheeting. 40. A nethod of ré‘éTng and authenticating a
conposite image in a sheeting, conprising the steps
of : jorageiofiilegniardémsehedipgiand bydomgaungthemposiimegd amigecond

that a s to the unaided.eye to be floating.above

o HEGROF e comParpher SEITY fhy @of Prigt Pk Rgy % e

m' crol ens sheeting and recording a first imge of the
nposite image floating above or bel ow the sheeting

410rTft¢dnf>ﬁh0¢ eﬁ@iam ¢ furtberdedadingigstaroft he ni crol ens
h d
SRy SR Ty, TER A e o

cal caboat bnpelowehdiirtamecer tueh wektheir fleatipdittangsaeldtitdre the

conposi te image floating above or below the sheeting

or best By conparing the first inmage and the

secondi rage of the m crol ens sheeting and by conparing

the first imge and second i nage of the conposite
42rﬁhﬁhﬁﬁmdbfd@nabhwhnbnib@hdmgﬂheu$hﬁéting or both.

41 Th d of claim4Q, further Iudln
e SOTORRHB BB Btk g A GRS AT B eqmrosit
n&%m iffboSts la BB belid tl{elsﬁ@étln?QQBﬁthQB tHRed0Mabd\6F composite images.
eeting or both and their floating distances relative

to the sheetlng 42. The nethod of claim4l, further

udi i.d n conposi te i mage
]y Freipid hESeRe T Piper e e Re dompos < o i mage
t hat cd‘nhmh tRbN@IQEd pataved disandarilag the sheetig tind thee
dat abase of conposite inmages. 43. The nmethod of claim
capmosiig pagsrwitth e flortieg digianegsdp therdatabassdaprengde igormation about
ted perceived di stance between the sheeting and
'mggg%@ggposite image with the floating distances in the
database to provide information about the sheeting.

The nmethod, of _claj m43, further cluding the step
4%fTheﬁﬂ6t4}P@IPﬁﬂa‘én 43 ngﬁl‘ert”é&‘édIH%QP sltqii’a‘ifnt he sheeting is

aut eI hYREh R WAANRE calcylated
et CRL TR A7 Gl Bl RN A Aol
pdrdaemdl distente matches the floating distance in the database for the identified

composite image and the system.

45. The method of claim 42, further including the step of:
providing a signal to a user that the sheeting is not authentic when the calculated
perceived distance does not match the floating distances in the database for the identified

composite image.

46. The method of 40, wherein the composite image appears under reflected light to float

above the sheeting.

47. The method of claim 40, wherein the composite image appears in transmitted light to

float above the sheeting.
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conposite image and the system 45. The net hod of

claim42, further including the step of: providing a
wGe@eabood® a user that the sheeting is not autbPenusmos3s7ss

when t he cal cul at ed perceiveg di stance does not match

the floating distances in tht TYat abase for the

identified conposite image. 46. The nethod of 40,

wherein the conposite i mage appears under refl ected

ht t e the eeting..47. The nethod of .
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50. The method of any one of claims 46-49, wherein the composite image also appears-to

the unaided eye to be at least in part in the plane of the sheeting.



