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Security Marking Authentication Device Field of
invention The invention is in the field of the
WORMWHE$9cat i on of a docunment or item |t cond@&dAB27/003002
device for the visual authantication of the presence,
on said docunent or item of a circular polarizing
security marking. Said device is based on a speci al
i ght source conprising circular polarizing filters.
SeSimt iy Mathindriuthenbicdibdon Déviaeéue docunent
certification or identity control, authentication of
the docunent is often required. Authentication is
Fi€rd abt | shv &gt Denconfirm ng sonet hi ng or soneone as
appertaining to a certain class, with the help of a
Thejeti@MantdPF edur &0 ( seeqir i@ lel efEnt themauthpntdnathion of a
dodndNd! €541 ygt?ﬁl.sa'lg apReLLahal ng, H@figeesefgr the visual
i nvention discloses an authentication device, used to
authemeitacbhde afdobenmpmesencet epnc ey npaumEntcwaritem, of a

. pol ari zi i t ki_ng, which b i nted,
o1 Bt Bt Rg T b okt MR HOThoor F on BES A5 dihgpased on
a SpEELHAr1 Pehar s@inge PabhpEL €5ng OF 1 2PRL ¥t NPoBat- @A AGL Eilters.

or film(foil) having circular polarizing properties.
Thr oughout the present description, the term

st;@ggg?nﬁﬁga on device" designates a device which is
use 0 authenticate a docunment or item conprising a

Incittoul diqial ardfzi nglsecudocymeaitki ngrtifidcatdiong be identity
the jnvention, the circular_polatizin roperties are .

CORTEP br atYF SO A B é’fchBﬁﬁst‘i?‘FléIT‘%‘guichc 3@&1 required.

Auiﬁ%%@%%ﬁ&ﬁ%ﬁ?ﬁis SHEha POt YRBRg Sebect b¥RFYrheheCckomeBRing or
of bo

someone as appertaining to a certain class, with the help of a

determined feature (security element, marking) which is

indicative of said appertaining.

The present invention discloses an authentication device, used
to authenticate a document or item carrying a circular
polarizing security marking, which can be printed or coated
using an ink or coating composition comprising circular
polarizing particles, or applying a laminate or film (£foil)

having circular polarizing properties.

Throughout the present description, the term “authentication
device” designates a device which is used to authenticate a
document or item comprising a circular polarizing security

marking.

According to the invention, the circular polarizing properties
are preferably embodied by a cholesteric 1liquid crystal
polymer (CLCP). Such polymer selectively reflects one of both

circular polarized light components; that means that within a
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circular polarized |light conponents; that neans that

W t hin adeterm ned wavel ength range, |ight having a
wa@leqoeno#ismed circul ar pol arization state (| eft-PQF/1B2007/003002

ri ght - handed, dependi ng on 2he polyner) is

predom nantly reflected. Cholesteric liquid crystal

materials are characterized by an internal helical

supranol ecul ar texture, which causes a periodic
defetduiaeidon wﬁVQl%ng©mra¢EMQe i ndekghwhehe@ivintche a  determined

odi ci ty ara he wavel engt h_of :
1 RGBT oo i b unes o i FudhPi rdhsg, sepenaing
onophicCgblgintly agki @me@baltma@%l@n&emﬁelct@u.l i ght of
particul ar wavel engths, appearing colored to the eye.
The helical sense of the texture (right or left)

ChSQE%@%rEbgtléﬁl n@r%bgg? aﬂ¥¥le§a££Qnéﬂéyéégé}fgéd by an

predom nantly re Fer gason,
intehokést drelcl Bt uc:t:'upeamolemlanal tlélxd:pmetl esihi¢m causes a

" Mol.ecul ar tal s", Vol - 307 (,1966)) . :
PeEAGPESt P écﬁ%g ary cP&st&PenaFggFgF Have // wherein the
pepli.oposedyasigol eb mﬁ@r&b&&s WA tHS 8hé66;R0blehgtachiivevisible

col or properties ich are stable in time and

lHHBepeﬁ&ema ofCAREFUAHSER at LFESh | tmekeriant a@@éusaﬁo optical
t he eri eli tur e ca
dlfthQ@% on %EQ?%LE.aEby %n? f@f éc% ﬁ[% tpalrtj_cular

cross-linkin ynmerizing th uid crys
wamel engéhsi n adpeadeigig edotoaed, toerghy eptai ey helical sense

chql e c_li ULd rysta Lymer (CL ,
of P HErb e eyl Gkt oPRE)] [GRHAF T  LEHF A epPa Sitcular
pomamzae@and@@é@éeotd nb@B%@éaéﬁénaBtmgenféfn@a@eaf (cf. J.L.
chol esteric liquid crystal polynmer are disclosed in EP

Fepdseon4sd GMolefkavr i gREKLSTEAR be Gs&PtiradoaPregerties”, in
" S a curit fokel 97 ;
SOl 905,200,0% oySE0U | ot ey VELMLPR O Arennenac
liquati mgysaad ﬁmmﬂriqimahkvegbeen proposed as coloring means
in US 3,766,061,

To achieve color properties which are stable in time and
independent of the temperature, it is advantageous to “freeze”
the cholesteric helical texture by chemical cross-linking,
i.e. by polymerizing the 1liquid crystal material in the
desired state, hereby obtaining a cholesteric liquid crystal
polymer (CLCP). Photo-polymerized cholesteric liquid crystal
materials have been disclosed in GB2166755A. Pigments made of
cholesteric liquid crystal polymer are disclosed in EP 0 601
483 Al; such pigments can be used in coating compositions and
as a security marking. WO 94/22976 Al and WO 95/08786 Al are
particularly directed to such coatings and security markings.
Further documents relevant in this context are DE 44 18 490
Al, EP 0 685 749 Al, WO 97/30136 Al, US 6,597,426, EP 0 887
398 Al, US 6,570,648, WO 00/47694 Al, DE 199 22 158 Al, US

'6,641,874, WO 2005/105473 Al, and WO 2006/063926 Al.
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Furt her docunments relevant in this context are DE 44
18 490 Al, EP 0 685 749 A, WD 97/30136 A, US

WO 7526, EP O 887 398 A, US 6,570, 648, WOPGB/TBZ§TA03002
A 17 DE 199 22 158 A, US 8, 641,874, WO 2005/ 105473
Al , and WD 2006/ 063926 Al . An aut henti cati on device for
t he machi ne -detect ion of securitymarkings conprising
chol esteric liquid crystal naterial is disclosed in DE
102 11 310 Al. According to this docunent, the marking

an, BubPrBlariGh Cedrted e G ATRIRS |G EhPR: Phgoecurity
mafk0HES, aBfptheihyIhihsBEdeet vl i duiel MRikigthl Smaterial is

.checked by a detecting unit for the presence of
diggteaedr 1poPFr ilP2t ildn 3 Tt e AT bt tenkBi 8ddocument, the

er . for. A ticakio f er |
na PRISSET 3] S TRAEL SUARRL SR ) EBOLERLS Lhectranty
resheivtedalliglithesiozds oneof . a ‘ciodoul’ arljgilar eminging diodes,

ecurity rkin docunent_.or item.s perforned
an .nd‘g]?e" a%br%%ﬁt ?‘?gﬂ?&ﬁ\ﬁt ﬁ°¥ he el &ad%jglirgt-lsané:%%c}{ed by a
detb@bingi teMltarc ol @hé zppasbhbbey COrMMardNgpbierization. The
respective aspects of the marking as seen through the

devigee- igndQthr ougplethe PPYRVEE: r &tarthpl visvphgauthentication
fi ect: | Y A Lves satisfactory
°fr%§%§%§t%§?§ géhﬁgﬁgcgggF%énﬁ%FggPﬁgfing light is of
good spectral quality. In many circunstances the

anbient light level,is furthernore | ow . (less. than 50,
acfeRafhyg Ly AP L dBoFs cvBnt S0 uRHBRraeRRrEye ©f @
ciBORlEP! $o18kE ingicdnbass mdtkidgi bht at &ddifhent or item is

aut hentication operation. Summary of the invention The
pepfesead iwndait i SATBILsBtoskhall’ autivént Feat iHRlepifceleft- and

m%{ﬁéh&??cﬁ% Vﬂaéfﬂi%&e”ﬂf@éf&ﬁ Q;onﬁ)éi_ﬂft@e@heor respective
aspects of the marking as seen through the left- and through
the right-circular polarizing filter, respectively. This
method gives satisfactory results only as long as the
illuminating light 1is of good spectral quality. In many
circumstances the ambient light level is furthermore low (less
than 50 lux, e.g. at night outdoors events, nocturnal identity
controls, etc.), which does not facilitate the authentication

operation.

Summary of the invention
The present invention discloses an authentication device for
the easy visual authentication of a document or item

comprising a circular polarizing security marking.

In an important aspect of the present invention, the
authentication device comprises a special light source, able
to emit left- and right- circular polarized 1light. This light

source is characterized in that it produces two beams of light
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conprising a circular polarizing security marking. In

an i nportant aspect of the present invention, the
WO0¢MMEAPcat i on devi ce conprises a special | i @&I/IB2007/003002

source, able to emt left-4and right- circular

pol arized light. This light source is characterized in

that it produces two beans of |ightwhich have opposite

circular polarization handedness (i.e. a left-circular
whighy BavegiePragiteul airgal a¥i pod apdamtiomd heméednees (i.e. a

rated, - eLhhers i p; ce: fo tine. T .

1ef}3t entl Saa]i [ <l(;)t%adeavi gééﬁgrg%ﬁ%u%fggua glﬁ-gh@%r?t i]?:%?rln)onao which
area schypeuradrgd Oreitttenr conprpesiengpma ot ricitear pol ari zi ng

security marking conprises thus at |east one |ight

source, and at |east one circular polarizing filter,

ThePl £hehant Ycseh 8at iilem tde HheUR iGARSI ShiiPHeRtith€ion of a
left-circular and the right-circular fixed polarizing '
doqumerdy s Orandten t¢empebdrd cal sAgcuhere| pelpsispnyc security

rj j lapi g filte h ri [
ma ¥ AP SRl ) S0 bPIpnE BT S L 1ease
onepotartakdr| ipghitarficririhef iltem natiederablyai se backeédg from the
on sai d docunent In a_first .enbodi nent, two , :
TT a1 FHIBUS LLPPoiR abh i AcEHE hads B Rt Bioht-circular
EixRRPOYd IS 416y are POl &fd ZatdrRN, d@vitige abpdhdMec$8Mand  the
intensity, sinultaneously illum nate zones of the
elegd@memtist it srAToHpre si nFinmlay cul @oburkgingng filters,
chatr%ré‘ée'}%dzéo{‘ a;LrPr%fht rtrega‘iﬁr Sag{}i% tgénEtS”bei:E'?”ta?d right-
€ sai'd zones of e docunent ar€e adjacent; SO as to
cirfcadidn tdEatheedopghts @oroftidei Appeimattenobft mid marking
mar ki ng under, both types of polarized light. In the

on SGHt%e P DBMG He present description, illum nated zones
of the docunent refers to areas which are actually
illum nated

In a first embodiment, two continuous, preferably adjacent
beams of light of opposite circular polarization, having about
the same intensity, simultaneously illuminate zones of the
document or item comprising the circular polarizing marking.
In a preferred version of this embodiment, the said zones of
the document are adjacent, so as to facilitate the comparison
of the appearance of the marking under both types of polarized

light.

In the context of the present description, illuminated =zones
of the document refers to areas which are actually illuminated
by the light beams, and not to featured areas preexisting on

the document.

In a second embodiment, a single beam of light of alternating
opposite circular polarization, having about constant
intensgity, is directed at the zone of the document or item

comprising the circular polarizing marking.
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by the |ight beans, and not to featured areas

preexi sting on the docunent. In a second enbodi nent, a
WO200485Beam of |ight of alternating opposit e PETABY0ZH03002

pol ari zati on, havi ng about Sconstant intensity, is

directed at the zone of the docunent or item

conprising the circular polarizing marking.In both

cases, the visual appearance of the circular

pol ari zi ng mar ki ng changes as a function of the
Inpmb%r 'hzatea%]e%and%ﬂgessv the ﬁéé%%&% | ghot thl*? circular

docunent oOfr em ¢an thus b e au F ¢ared by passi ng
polaeikinyt maakmmef ¢hengew hest izcatunotileni oFf ovies pbBearization

rking, respectivel hangln t he pol arjzation

haﬂgﬁg’éﬁgﬁsf%f thRe W%ﬂf? Hearht g'ﬁd viR%ald]F By vPRg 1tem can
thtBe BEPeananeRti csbaggen|n 599§§£?n0€h8f YHEHRBI KLAB of the

under each type of polarized | i f neceSsary .
autbaphitaglien devise apypwar bhee nvaréqmgge respgpeavahy e changing

f t|f a ng, un t.he. sane
th8 IP?{) %%g_ns El,&) mﬁéﬂguangﬁggﬁkfvegg sgle% t PEFTy PR visually

obpeicaingedhél gbbenetineet gd diaridee ivarkhiga raycal 6@ bRe marking
gone with the help of an g propriate photoel ectric ) )
undef efp6r (R f pll’i%%%ﬂ%%% 1\%/9%15 1t JRFYIFRLY comparing it

toasSghst %Qfaﬁé’ét h)er apidgal 8 e'&%@%% HBCHE a certified

filters,“etc...), and of a correspondi ng aut onat ed
auphenbsgmgrbinghendeasuhedemtEecondlsrLgnal by a
processi ng device. Detailed description The
aut henti cation device according to the present
A i mear | ouaetPtaBEsea SRE@IsBmenitghtosouree t hadlemisd light
circul ar_pol arized |jght. The devjce conprises at

ref-%%%’t:egnéyc|t|h<;euI“5’rrlia"d'+9hr“i‘5k3ét?fl%%ofPFt gpnes vy thaythe help of an
ap]fgféfﬂﬁé!{:ér @ dmd {4 £4d |deg:|etc(§ﬂ%§?gr(§d aut%] ﬁ:gxlotodlode) with

[ashlight,” or a particularly clt
the optlonal assistance of further optical elements (lenses,
filters, etc...), and of a corresponding automated processing

of the measured detector signal by a processing device.

Detailed description 7

The authentication device according to the present invention
comprises a special light source that emits circular polarized
light. The device comprises at least one circular polarization
filter, and may in particular be a modified 1light pen, a
modified flashlight, or a particularly designed authenticity

validator device, so as to assure portable application.

An important aspect of the present invention consists in the
use of a Light-Emitting Diode (LED) as a light source. White
and ‘color’-LEDs are currently proposed by number of suppliers
(Philips, Nichia, etc...) as high efficiency light sources for
portable applications. White LEDs emit light all over the

visible spectral domain (i.e. 400nm - 700nm). ‘Color’-LEDs
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val i dator device, so as to assure portable
application. An inportant aspect of the present
WO pooe/4isen consi sts in the use of a Light -Em BCT/IRR007/003002
Di ode (LED) as a light sourece. Wiite and 'color' -LEDs
are currently proposed by nunber of suppliers
(Philips, Nichia, etc..) as high efficiency light
sources for portable applications. Wiite LEDs enit
enfijtghtight dwerat pertisubbe,spectray Wanaﬂeng'rthel.raa:ﬁ)jmm— about
-7 . ".Color' -]LEDsenit. light _in a particular,
> 0gn ﬁ%w 7 v_ellennd_'?%e st\\}ﬁgé’l—S tO%Sdﬁﬁnﬁpa?r al jGPmaqd -
W, visible or IR spectral domain. LED efficiencies

can be as high as 150 | unmen/ Wof electric power, i.e. '
LERor @t Y HRFeRBIes msen hee oS clédly 36t &R0 dameidtent electric
. THis re S i 1 i Lacr ed
polé“%?f&ar e% etQ"O aﬁIH%ht tglu%b, olvéﬂ gﬁipégan%g%sen??%?gfgxéy of an
ingandetssgat olapyr.t afhd sappldscdttison invher e 1aut aniorss | Sincreased
ired. Typical. gperati ondi tj.ons for white LEDs )
a‘ﬁkﬁ%f“é’shﬂfaﬁgél”%ﬂd ? gkt igﬁgﬁeg‘) y PR ois 3 essential
ad¥adtbge3, 6£¥r(f GormnXe 30 agf1liicafti RUt PUlvhek® UPatfonomy is
|A,(for nore than 100 |umen [ight output) . The choice .
regrigedep Typifrelpr epsxptimgencosdifiiionss thass tdite LEDs in

flgghqiigh%% ;aqzﬁgltﬁ%magm]ﬂ@gevgﬁgf ﬁﬁ:gﬁ R g:{AaéEG,z to 3,6 V

ecauSe | t source, ence th _
(folrl 2% et i dh cdntlighonsubsbuthe twardgd noy Bxe (poecmseky than 100
ed in the sane for all authentications

efi nd. re
lugrr'ﬁ eri\%ﬁpl%‘ PREPY, )i'ce, and ii) the autonony of the
aut henti cati on device at continuous use can be up to
one week, conpared to |ess than one day for an
Then it ef ParkED usinghe serewgnt| soveotdommearkiaws thus to

obééénb%ﬁ{ei&?ért%ﬂtaaﬁbéﬁkaﬁgbqgkﬂ?n£h8fg&@%r %?t, because i)
aut hent1 cation device, Wt rerer en_ce t 1 g. , a

theplighti gioturcd, efandinendartipol Atiomibgation conditions of the
marking, are precisely defined and remain the same for all
authentications made with the device, and ii) the autonomy of
the authentication device at continuous use can be up to one

week, compared to less than one day for an incandescent lamp,

using a set of classic commercial AAA batteries.

In a first embodiment of the authentication device, with
reference to Fig. 1, a split right / left circular polarizing
filter (FL, FR), composed of two semicircular filter plates,
and disposed in front of a single white light source L1, is
used to obtain two adjacent beams of 1light of opposite
circular polarization, simultaneously illuminating adjacent
zones (M1, M2) of the marking (M). A positive lens or Fresnel
lens (LE) may be optionally part of the authentication device.
The lens is disposed between the polarization filters and the
marking, at distances dl, d2, respectively, from the filters

and the marking, so as to form an image of the filters in the
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filter (FL, FR), conposed of two semcircular filter
pl ates, and disposed in front of a single white |ight
WG oWpo€759 , is used to obtain two adjacent beaP®I/TE2007/003002
i ght of opposite circular Dol arization,
si mul taneously illum nating adjacent zones (M, M) of
the marking (M . A positive lens or Fresnel |ens (LE)
may be optionally part of the authentication device.
plane | efis thedimposeng betieenhtilse palari zwbdi amedtly ersseparated,
nd _the parking, _at distances dl, d2, res tively,
2 e PP Por 8T arfPRR Thicki RG34 288! oL fUPingiion on the
matrka@ge efrd hebtaihess Thet Faplane ofrd heisBokEAdtokB1ly inside

this way, two neatly separated, adjacent zones of
Chep ALty GRFHPT 2 88V FRuniwhHGtb nCORPT heefa i nFaf BR and LE,

in@btal Bednthe fHdtiehs@r e disposed totally inside the
lnauthentig'gltion dgvice, whi ch conprises LI, FL/FR and

LE, inside a sane contai nnent. In a second enbodi nent

of _the aut henti,cation device, with reference.to Fjg., ,
Iny 2 t%c%ﬁtﬂt eer?]?ogc;ﬁm%rb%r (%Es. ERF, 22 h?n%i‘a‘@?ﬁboﬁl.ef‘{leg"lce' with
refEBkEnaed td @ilg.( FR), polarizitg 1iyher soui-espeqiivel), having

are switched on and off in an alternating wa

! , al . Y, ,
leff| Uhiiattty O hafRRhgPeMriviRgafLERES) nFesPRCtdnely, are
g cigLeu rize [ . al t ti . .

S e T Orar 2t onror ™ helTTREC Y Midn Folppinating the
magkiihped Miemsidih ahrembsoiiy behit ezed rhghtherireaysr polarized
119 of them being a nechani cal changi ng of either

lﬁgﬁdedness filters, or of filter handedness. This

|atter can, e.g. be acconplished by a rotating

pol arization filter conponent, i.e. a rotating
Theafbd Pt e FATeHdar Folardzation | atathgol kgl ngas known

col SECAS Y AL 0 | 0oL R0 Th! i vava, one
ofpothemzabebng a mechanical changing of either handedness
filters, or of filter handedness. This latter can, e.g. be
accomplished by a rotating polarization filter component, i.e.
a rotating lambda/4 plate in front of 'a static linear
polarizing filter, or by a rotating linear polarizing filter
behind a static lambda/4 plate. Mechanical polarization
changing allows the use of a single light source, yielding the
same, well-defined characteristics for both, the left- and the

right- circular polarized illumination. This is particularly

true in the case of a rotating filter component.

In a modification of the second embodiment, with reference to
Fig. 2b, instead of a pair of 1left and right circular
polarizing filters, a single electro-optic circular polarizer
(EOCP), as described in DE 102 11 310, in conjunction with a
single white 1light source (Ll1) is wused to generate the
alternating left and right circular polarized illumination of

the marking (M). The electro-optic circular polarizer (EOCP)
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changing allows the use of a single Iight source,

yiel ding the sane, well-defined characteristics for
Whoiok/0415e | eft- and the right- circul ar pol arP@EtB2007/003002

illumnation. This is partifularly true in the case of

a rotating filter conponent. In a nodification of the

second enbodi nent, with reference to Fig. 2b, instead

of a pair of left and right circular polarizing
lﬁl¢9¥ﬂ%9t%dstﬁgﬁ@(#lﬁﬂﬁt&@pdrcverrmMMﬂ fERHrCDEFrOlllng the

A DE 102.11 310 conj uncti_on
O(lggip)atl%% %%% Si tqu itghC%s S (lef""d’“ﬁl?‘ﬁsé’d4 tge B
generate the alternating left and rlght ci rcul ar

I dil tion of the marking (M . The
po %{llrl eoﬁ{qq,t%ﬁ$id{l%¢1%’o¢aa‘ﬂ%r PEOCPEs serpact e¢mbpdiment,

ap@ﬂlebggbr%% @Hﬁﬁ”vé%ﬁfoﬂéxguﬁ é&lébggeérgnd with reference

pol arization state (left- or right-circu of "the
top@dg - I%Pst@lPhQﬁQﬁﬁéﬁtﬁmdrhaiﬁlkphqtdCQlﬁﬂsetnnﬂartlcular a

coBRodaR ol | o2 50 SOl tELshons BWLDeherys or e

llghtl :(emicﬁcmmilby, the nﬁéf]ti:z%af(M'c)l C ok §§§}ﬁ8'1 S the color
is used to determne the intensity of the [ight
SePéPFeéﬁeEr§9t?ﬁebvaakmngr@proceﬁhersNgﬁal ohithe adeloswitches

S o] reat.e a _m croproces which
on ?gg g&Fté%%s%b luf?ﬁ¥c§§ma }gh%2§0u§5§§é?EFveE¥)drlves the
eleeSpeebvaby cdfﬂddﬁlSaﬁ hpoeheetbee- opid@ Ci I albaryhich evaluates
thgolarlzer and whi ch eval uates the refl ected

éﬁFlﬁﬁFéﬁm%%H%hdlﬁeﬁﬁﬁlbg anfurraien as ahéhnctlon of the
se§§&€é&eqjiﬁﬁgﬂé%ﬁ+€ycggggé%J9ﬂ§ ag veLhqa gfcﬁ% predefined

predefined i nterna réf'er Ence" val ues
inpersably arstard@nt imgfdremaeesubhlaesa di apbay fl)s. out an

esult can_indicate _either the sinple presence or
aug%%%%%%a%%oﬁ cFF?Hh Sglaﬁlmqﬁfﬁkﬁ@rlﬁ? Thgsoresult can
J.n@iGI&t@dél:l.ﬁ:h@ﬁh’:l|tl’Lé’l}c §!’L1ﬂpﬂ.é0@)rég@ﬁcet her CQbQénQE ¥4 circular
| arizing materia
po grf21ng %aterlal or also give additional information about

the color of said polarizing material.

In a further embodiment, with reference to Fig. 3a, a first
white 1light source (Ll1l), having a left circular polarizing
filter (FL), 1s disposed on the optical axis of the
authentication device, and a plurality of (i.e. at least two)
second white 1light sources (L2a, L2b,.. ), having right
circular polarizing filters (FR), are disposed around the said
first 1light source (Ll). The polarization filters may be
embodied as concentric plates (FL, FR), and the order of the
polarizing filters may also be reversed. An optional lens may
be present in the beam path, but preferably, each of the light
sources (L1, L2a, L2b, ..) has its own, individual lens for

shaping its light output into a beam.

In operation, the first 1light source and the plurality of
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In a further enbodinment, with reference to Fig. 3a, a

first white light source (LI) , having a left circular
w@oloassing filter (FL) , is disposed on the opET/tB2007/003002

axis of the authentication 9device, and a plurality of

(i.e. at | east two) second white |ight sources (L2a,

L2b, ) , having right circular polarizing filters

(FR) “are di sposed around the said first Iight source
seceny Lifhet pépuirc,@at|atirefa[ltemanaye&ye swboched am and off,

h d
11SGREBRLAEE Ml ShaCpsen 209182198, BLARocr tore ana

ers also

riyats diyedlLr ppesamﬁzea thﬁgmeamfpa@fbfémib efc@leabéayme 1ight
each of the |ight sources % L2a, L2b, ..pé%has its
1nBﬁH81FMd|?hﬁnﬂrq§ﬁﬁFf%Wb% é%?%ﬁ FP§I|§£HO% buedi abgve, and

wiBhbe@iBeddh@Petdt iy, (56, fidstHdirSoyECR ARG iR.q with a

plurality ofsecond Ilght sources are alternatively
phetipethetirds aredlof {photoaailbhti g thervhckiag & tct'lolor sensor

ternatiyve beans of |left and right circul ar pol arized
( g&ght A of MEFEPRF ABFFSPhe i iht SHSRARY TH@) .  for the

au@éﬁﬁ@@& DB+ LAD. 289 0@6&1@%131@0\6% and Vﬂﬁ'&%ns:l.ty and

reference to Fig. 3b, furthernDre e associated wt
cophut o€l tber Légbel kefphotedebl) thei mapaingcul ar a col or

sensor (CS) , a mcroprocessor (nP ) , and a display

(D) , for the automated determ nati on and eval uati on

Thef Ltibdt néemsddy apddacakoreid ehRBobigbhteefdactiatbdyabove can
t he markin The |ight sources used in_the enbodi nents
fuptberredea %?ﬁ/ec%%ﬁelfluﬁﬁwéw%r%lkihe’%ﬁcﬁévt@peﬁg@F | pources,

sulR! Gt V@oiéﬂh-t]'_,ﬁlﬁ’é”cgﬁm.t%'iﬁg as; 180! o' 4 ﬁt%%ular, narrow

emtting light in a particu arrow wav
wavahgegthabaugesenaﬂdoartgémm ria::tw U\/,lIWI'S]n@|WorVILEZJ.ble or IR

Sp%\gvlé?' ngt é)nrlra?ir?, Olod 29§5sdL0deg; §gEk O (T-:e)t er rgfqeddeterminec:'{

wavelengths.

In a fourth embodiment, with reference to Fig. 3a, a first
white 1light source (Ll), having a first polarization filter
(FL), and a plurality of different second, spectrally
selective (color) 1light sources (L2a, L2b, .. ) having second
polarization filters (FR), are used in conjunction with each
other. In a variant of this embodiment, the first light source

can also be a spectrally selective light source.

In still another embodiment, with reference to Fig. 4a, a
plurality of first, different spectrally selective (color)
light sources (Lla, Llb, .. ) having first polarization filters
(FR), and a plurality of second, different spectrally
selective (color) 1light sources (L2a, L2b, .. ), having second
polarization filters (FL), are used in conjunction with each

other.
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In a fourth enbodinent, with reference to Fig. 3a, a

first white light source (LI) , having a first
w@ooansszei on filter (FL) , and a plurality ofPCT/IB2007/003002

di fferent second, spectral 1§ sel ective (color) Iight

sources (L2a, L2b, ... ) having second pol arization

filters (FR) , are used in conjunction with each

other. In a variant of this enbodinent, the first

Inl iopirazdwice €l abghcbeocarspectad | ¥166ke8tivelYi 8hiitched on
source. In_still another enmbodi ment, with reference to

angj @ffa, aRd pliealqihpcs ¢ rdtlupinpeioa Wectaeriyg (M) with
1i§8kecst Ve et onhgl i ghnSQur 4! LiBzation) of different
aving first polarization filters ( , and a
Ry =T ZRd
copbur atan ybef wsigowmid,y dj ideeént Aspemts al(L§) selegct bge optionally

color) light sources _(L2a, L2b . ), __havi ng, second
prpERRR.) 1 OROFRFL GPE (HSFE R0 bbE MRl onk Further,
unpbllBreéaed offitete | ﬂigﬂ@r adiorse t hes) i gy SAUEEE DA Brovided to
c.alternatively switched on and off, and the effect of
1lilpmippisgt the PREkAFaok URgerVRokes Feghing fcanekiftiossd

right -circular polarization of different color can b

e visually judged. A lens (LE) may be optionally
Inpeesedtterratfiorusvadmidn ghf o oenbedimektngathprdiAg to Fig.

furt her, npol arj ze ite light source al,so
by ' SR (B FPORPRAT St 195 s RPHGCRREGL nol il 15 used to
deteadling GoRdi{h@dssity af shkennatyerdersd oy Obyt BBe marking
enbodi ment, according to Fig. 4b, a sinple .
fophéteel Eetfgrertel Folphot aadl Prlemizadigeg tThe signal of the

deternmine the intensjty of the light reflected by.the |
onGEPRRTY Pt CRRAET BV it TSR RPN af kbt | PHLCH switches
onThesignal tak thhemhaaeelds i sr.iscated. by @a, 1.2b.., L3), and

m croprocessor (nP ) , which switches on and off the
whipghevedyates (hen raflpcted |Dight ohntensiBy asgpdfunction of
th%ﬂ'ﬁ;% Ie%\é%gﬂ.u?tle_l.%ﬂl%%trl%‘rl e&c;r%jlt!i&{g, oL ensiiyaL8s 2 predefined
internally stored reference values, and which puts out an

authentication result at a display (D).

Throughout this invention, the circular polarizing filters can
also be combined with color filters, to select determined

spectral domains.

The illumination strength on the marking (M) at working
distance is preferably not less than 50 Lux, more preferably
not less than 500 Lux. The working distance is noteworthy
defined as the distance at which the authentication device
should be placed from the document or item to inspect the
marking under optimal conditions. In embodiments using
simultaneous illumination or adjacent beams, the working
distance is the distance at which an image of the polarization
filters is obtained in the plane of the marking. The working

distance 1is chosen, depending on the embodiment, between 1lcm
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the selected illum nation conditions, as well as of
predefined internally stored reference val ues, and
wokioel430e s out an authentication result at a PCBHHB2847/003002
(D) . Throughout this invention, the circul ar
pol arizing filters can al so be conbined with col or
filters, to select determ ned spectral domains . The
illumnation strength on the marking (M at worKking
ardi SA0em e nicsrep reefeefeatallyl yndde Hvesssn toham L Luoem nor e
preferably not |ess than 500 Lux. The working distance
is noteworthy defined as the distance at which the

THRUt AePhe e E9P1 88V e i8ROW A, beobbAceenl aMdlN&e 1aid out as
docunment or itemto inspect ‘the marking under optinal

arg g enared NesdMisodiarerdatasi agmprigingnedys addition to the

Il l.nat i adj t bea e ki di st ance .
po!ls":!]#ih@g%gi sf{]a%lgté a b?v%?%h a% %%(ge@%c%ﬂ hel?gél’ar i'zat) onOptlon‘—’ll
fiflidetrer,s BS pbbvaesedri n(be, planewl hdvohdd ngndThe display

wor ki ng,dj stance i s chosen, depending on the

2

SIS MRt 1 beRuedhiE CraNd mbFEYPtef 2hbl yhe  automated

altSlMRaR2GBrAN G 10CRhwdRE aHbEgAaLtaCahi @hedRYiGE MBYroprocessor
noteworthy also be laid out as an automated Yes/ No

(wPal imtatardesnphesifunctioreddittiican ¢ bheopaltdkb24¢: switching

| i ght source, a photaqggell (P) , wth optional filters,
O“JO%focE]é‘%orLE@ﬁD ) Teadangr s withehe31gRRL a {i¥p| fpe photocell

(BJeVi ¢ dddssidd RMla OWedNgd esld feddie Qut o 1 values,
Pglut hgﬁfti catsilé{r?? A firmware gnbedded |en t he sai ?fg%?a vatues
deFiigrigyer ocassorapfentpravides tdesulincti emd i t déspbaying the
t tically: sw.tching on/off the LEDs, reading out
aut%%léa%gﬁgﬁgﬁ% réfrﬁst%léc‘phot ocell (P) , processing and
storing the read out signal values, deriving an

aut henti cation result, and displaying the , . .
ThgutHgﬁgggggﬁfwﬁnggﬂmgnt of the ‘authentication device is a

small, lightweight, handy and robust device.

In a preferred embodiment, the authentication device has the
form of an elongated cylinder or bar, preferably having a
length of the order of 10 cm. Inside the cylinder or bar,

which preferably has a cross section of the order of 1 to 5
square centimeters, are disposed: the 1light sources, the
filters, and optional further optical elements, together with
the battery serving as the power supply, and, if required, the
control electronics and 1logic. The required switches and
indicators, serving as the user interface, are disposed
ergonomically at the back end and/or the outer surface of the

cylinder or bar; the light output being through its front end.

In a further preferred embodiment, the authentication device
is made from a material of the group consisting of the plastic
materials, the stainless steels, aluminum and the aluminum

alloys; preferably the whole device does not weigh more than
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The preferred enbodi nent of the authentication device

is asmall, |ightweight, handy and robust device. In a
wee@besrsed enbodi ment, the authenticati on deviREI/iB807/003002

the formof an elongated cy?inder or bar, preferably

having a |l ength of the order of 10 cm Inside the

cylinder or bar, which preferably has a cross section

of the order of 1 to 5 square centinmeters, are
lodgsposed: the |ight sources, the filters, and optiona

further optical elenents, together with the battery

serving as the power supply, and, if required, the

InCOBEL L ebgethepi cprandri-edi cembEBQméﬁqw r efesWoligheBitication
and i ndi cators, servzy? as the user |nterface are

devigpodeas ert@@nofm@all ag tlhfexbarm”%ﬁﬁradﬂdl oeft hghe order of
Sog%ﬁﬁo?ﬂrf% e]c?% ﬁ?&cé‘%{' 0der Qe b %]F]f#ﬁgg ohghéheou{aj&‘ﬁment to

erng thfoug ron I'h a preferre
beeahodenentatthe ahbhem@dxﬁoxnnmhpwi&eéstwadelhﬂowsa allowing

material of the group consisting of .the Sti ,
?ra azi’rsus?ﬁeté&ajr%g s?tst’e]%?s%aﬁllﬂ}ﬁgnu'ﬁ?‘g tﬁﬁét and right
c:.ﬁ!:tiﬂhi‘u@of.ﬂ dra¥eq piﬁf_lﬁﬁﬂ@éﬁ/l&'ﬂe W@QE%C@@W’EQ? dogss MY the box
wei gh nore thanl0Qg . In still another preferred

arenbdspesed: t Heeau tliamti capueﬁeaevr Elee hatlttrers oranchf optional

fu%FH8§ o%%?% ?a%E% %%F%heﬂ%ég?he V§Q§é 9%% %%HLe%? Qgrv1ng as

aced ng on ocUnEnt
theutﬁm\rar catipglyThearshi difoxrexpuiprddes theo dbimichows, electronics
all ow,ng the human user to | ook at_the narkrn% under,

anflefPUARA MhgnE T EEh S HAIHa% &P | 1764 FALPER, Setving as the

uséfS@ﬁEEkfﬁbﬁ H@“d&%ﬁdﬁédxékégﬁbﬁﬂéﬁ!ﬁfdattBﬁelbQEEr surface
sources, the filters and optional further optical

of eI'@FﬁEnﬂO@Xlt ogeeheliwltt h aur@urat télymgendiing athehedocument is
thg? g %oxfgn?qardln re%ﬁlegggi tgpgg%%rtetrs&ondlnﬁ;d to the said

ron| CS requ
viewgdhgawongoservi ng as the

The invention is now further illustrated with the help of

figures and exemplary embodiments.

Fig. 1: schematically depicts a authentication device
according to the present invention, comprising a
single white light source (L1l) and two semicircular
left- and right-circular polarizing filters (FL, FR),
and an optional lens (LE), to produce two adjacent
zones (M1, M2) of simultaneous opposite circular
polarized, continuous illumination on a marking (M),
for the assisted visual authentication of said

marking.

Fig. 2: schematically depicts authentication devices
according to the present invention, for the alternate

illumination of a marking (M) with opposite circular
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user interface are disposed ergonomcally at the outer
surface of the box,- the light output illumnating the

WQlowuerst9 i s t hrough wi ndows facing the marki nBCT/IB2007/003002

corresponding to the said wew ng wi ndows . The
invention is now further illustrated with the hel p of
figures and exenplary enbodi nents. Fig. 1 :
schematical ly depicts a authentication device

accor di npoflartikedpieghnt i nvention, conprising a
single white Jight ,source (LI) and two, sem_circul ar

| eft- anf?r5 rl?%}ﬁggcifllc’fﬁltara | SPFPPAg ‘F]inr'f%ré-l@m gRyrees (L1,
and an optional Lenseddfinatidh PLAEUCer {Mor adiRCeBbcond left-
zones (M, MZ; of simltaneous opposite circular

pol ari zed, t imiehs palayziad ofidivexrsnmalkKing FR),, for the
for the assjsted Vi ut .catian of said markin .

. Fig. 2 :S‘—’lsssc%1leér:rlca%lc%l éghlagi%/ﬁdem C ésI!i:t-‘glu q_Eeln 1A i%nmarklngq (M) ;
devi ces Braoriting 40 shagpeesemtitienventdion, &oeureéde (L1), in
alternate illum natjon of a marking (Mét wi th opposite |

ci rcul ar pol I HEFTIYht . H 52 usi AP i PeLCARG-SBESRd circular

white |ightpsurcas: (keockP) and h CQPLVAEL LA W HR) . for the
first and second leftand right-polarizing filters (FL,
FR) , for tasissedreduals pithantieratien ioh afmarking (M) ;
mar ki ng s b)) i ng-a.sjngl Lte |Light, sourc .

(L) i%y%;%snﬁrp coRE, " U e FefiotdinSars? 81780 ' R) with an
pol ari zer (dIGR)iamdl a drlioter swiidor DRIcS) ,f ofa t @ croprocessor
assi sted visual authentication of a marking (M ; c )

usi ng one oftRhe andodienerdssmlgy or (B)) wifidr anthe automated

authentication of a marking (M).

Fig. 3 schematically depicts an alternative authentication

device according to the present invention, for the

alternate illumination of a marking (M) with opposite

circular polarized white light:

a) using a single first white light source (L1),
having a first circular polarizing filter (FL),
and a plurality of second white 1light sources
(L2a, L2b,.. ), having second circular polarizing
filters (FR), disposed around the first light
source (L1, for the assisted visual
authentication of a marking (M) ;

b) using an additional color sensor (Cs), a

microprocessor (uP) and a display (D), for the

automated authentication of a marking (M).

Fig. 4 schematically depicts an alternative authentication

device according to the present invention, for the
alternate illumination of a marking (M) with opposite

circular polarized colored light:



addi ti onal color sensor (CS) , a mcroprocessor (nP )

and a display (D) , for the automated authentication
w@Roog/osmrki ng (M . Fig. 3 schenmatically depi CeGI/EB2007/003002

alternative authenticationldlevice according to the

present invention, for the alternate illumnation of a

marking (M w th opposite circular polarized white

light: a ) using a single first white |ight source

(L) hai/iutgi.ra_:[fb.rqiltmarlmﬂyaropolfafzisli]ﬁ ngdifféﬁé?églsbectrally
, and a Iur lity of second whjte |ight sources (L
L2b, p "}r;]d’esec((iﬁ o) r clitGRt pAMTHBHg Eilever kb, ~ )
(FR | dlsm%dgar%&cgﬂh oStz iHH SJ_QLWE‘eers(U@FR) and a
for the assisted visual authentication o f a marking
(M ; b)) Wivgldtnaddi efonalsessingt, senddff¢OSht, aspectrally

I s, f
AUt onbt 60 SIS Sht (DA 6P & PRl ngopkpeS elgfay 120, ),

schenatlcwﬂqwmmplcsecandalpeua&hhaelamthdﬁlﬁé&éon(FL), and
devi ce accordi.n resent invention, for the

t he
alternate|QHqﬁﬁ£ﬁ§i%nﬁ() hirdr WIRGL KA 287t HRdBBodilgbt source
circul ar pofay) Z%&%ﬁ%éiﬁlt a1endSififl) & BLYr @ll'l'et 3éss1sted

of first, different spectral ly selectlve (col or)
sour ces ( LW&Sqéllb auther)tm}:lm fqﬁ st leamgzatM)on

filters nd [ ural econd i ff rent

spectral éfgﬁtlv%I?coI%F?EI aﬁ'sour g%gft ng(P)’ a
: haV'nfiQ:x%%ﬁcQﬂ't@s@Hxa“( @sloalncﬁllatea% kY » (B9 for the

optlonally athird, unpolar?zed white ﬁ source o

automated authentication of a marklng (M)

Fig. 5: shows an exploded view of a first embodiment of an
authentication device according to the present
invention: the device is a modified flashlight,
comprising, in a cylindrical aluminum housing, a
lens (103), semicircular left- and right-polarizing
filters (102L, 102R), a white light source (101), an
on-off switch (8), as well as batteries (100), the
device producing two adjacent, continuous, opposite
circular polarized beams of light on a document

under test.

Fig. 6: shows an exploded view of a second embodiment of an
authentication device according to the present
invention: the device 1is a modified flashlight
comprising, in a cylindrical aluminum housing, a
first white 1light source (20l1a) having a first
polarization filter (202a), surrounded by four
second white 1light sources (201b) having second

polarization filters (202b), the device producing
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(L3) , and optionally a lens (LE) , for the assisted

vi sual authentication of a marking (M ; b ) using an
w@eadwovismal photocell (P) , a m croprocessor (PEr/JB2aomd03002

a display (D) , for the autltdmated authentication of a

marking (M Fig. 5 : shows an expl oded view of a first

enbodi nent of an authentication device according to

the present invention: the device is a nodified

fl ashl i ghiltecaape sopgesihea cytrdubhr cgoladtimaerdimillumination

housing, a lens (103) , semcircular left- and
ri ght - po&r ﬁzgﬁ{j&me#e%%ﬁfo%ﬁsctxozm , a white |ight
source (101) , an on-off switch (S) , as well as

_batteries (100) , the device producing two adjacent, _
Figen¥i nuo8BovWeppodiia ceoigmRadimesy] 2% zed bushensfcpigpn device

on a doc er.te Fi - . ex e

vi ew of %ggg%%%lggentb%d?h%ntﬂ%seggc aﬁ?l ﬂ%ﬁtﬁﬁggt’ [ 0%9(9 ut as a

devi ce avabidatgrt boxhe qumsendindVvenbl aepdtwetaevboe similar

is a nodified flashlight, conprising, in ylindrical

al um nuWﬂbE%i n@‘,’ra‘ﬁq"’%’f{n%iaf( emPFgﬁpgsoEMge ‘(‘1?%?5) Yeft- and

havi ng arfghst @Qkéﬁléftﬁema£i£é§rlﬁ fga) , surrounded

by four second white |ight sources (201b) having

second p&) asheatsi én SCFIFQIQ@q msjsqawél@_@vpbgough a unit of
produci ngalt %M@a@@?oib%c? Cdér@ﬂ%léaésjtr?gol gqr 'vﬁ%idc_e S%:(L)%lt source

il lum nation on a docunent "un FI'g.

a third dqmoagi,mreat efranlawnt peitarciatimon dediteae (102), and a
according to the_present _invention, |laid out as a

val i dat of "66%elcdepfi ¢ two separate, but similar

b) shows an exploded view of the wvalidator box,
illustrating the position of the switch (S) and of
the battery (100);

c) shows the shape of the validator box,

illustrating a possible design.

Exemplary embodiments

With reference to Fig. 5, in a first embodiment, used for the
assisted visual authentication, light is provided by a LED
(101) (a white LED, B5B-430-JB, Roithner, Vienna) and focused
onto the marking by a lens (103) (304.0M.3 plastic lens,
diameter 16.5 mm, £.1l. +30mm). Between the LED and the lens
are disposed two semicircular circular-polarizing filters
(102, 102R) of ©opposite handedness (left and right,
respectively). The distance between the filters and the lens
was chosen such that an image of the filters is formed on the
opposite side of the lens at 5 cm distance, where the item or
document carrying the marking is positioned for inspection.
This renders visible the separation 1line between the
simultaneously illuminated areas of opposite polarization,

which are in this way properly defined. A mask can
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units for viewing a nmarking (M under left- and right-

circular polarized light: a ) shows a schematic cross
WO s@en#sm t hrough a unit of the validator box, PCT/IB2007/003002

conprising a white light sdérce (101) , a circular

polarizing filter (102) , and a Fresnel lens (103) ; b

) shows an expl oded view of the validator box,

iJ.luystrating the position of the switch (S) and of the
adgdfiona Liyp@e . Praged hems thRe féR&pasofsa tre viadi dabdect a logo

bax,td-ld us ' LblLe [ enpl ar .
e e T of P oncet Sig ket a8 Hpgge device was
emppiadginenn, ased¥wrinihen asyilsinetnyi s8ahm long and 14mm in

cigfbogn oo g gt et s o (D T8 7

devite tdBfanskivlg bydeahenge( 19t (314 +OM- e3Pl Ast | %oncealed
di aneter 16.5 f.l. +30 . Between the LE

ingFAS; e FEWS Care #hsPbs et e e eppkal diike a notmal light
pefib I Uil POLAT io@t%%gfe' l&tﬁétesrx}(élnp 2&0?;0%@5 o{lec?%%ggzlr}.fy realize

handedness (Il eft rig respectiveé
whatstkinsk 08t wperisie prdperisiemdofheHenst8@s oehos6Fument are

h_ ih n image of the filters is formed on the
be%%%o%%?§k§?de of the lens at 5 cm di stance, where the

i temor document carrying the marking is positioned
for inspection. This renders visible the separ ation _
The | ¥ehethed® t HED silightareeuets prbviidest dthar devick with an

LegOpeabt e SRLRLIT, O, MRLELEP, S DG By
asfgpidrensvhasmavkptoj ect a | ogo or a text, instead of
just a plain beam The whol e device was

With reference to Fig. 6, in a second embodiment, also used
for the assisted visual authentication, light is provided by
five LEDs (201) (Roithner Vienna) a first one (a white LED,
B5B-430-JB) located on the optical axis, the other four (a
blue LED B5B-437-IX 470nm, a green LED B5B-433-20 572 nm, a
red LED B5B-435-TL 625 nm and IR LED LED850-04VP 850 nm) in a
tight ring around the said first LED. The first LED is
provided with a circular polarizing filter of right
handedness (202) and the other four LEDs are provided with
each a circular polarizing filter of left handedness (i.e.
opposite to the first one) (203). The inner and outer diodes
are alternatively switched on and off at regular time
intervals, such that the item under inspection is alternately
illuminated with left polarized and right polarized 1light.
The number and the arrangement of the diodes in the device are
not critical, as long as the two sets illuminate the area of
interest with similar intensities. The whole device was

embodied in an aluminium cylinder, 100mm long and 18mm in

diameter.
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enbodi ed in an al um ni um cyl i nder, 80nn1|ong and 14mm
in dianeter. In addition to its conveni ence

WO At hess, this device offers the advantagECT@%ﬁmVﬂ@mn
filters are conceal ed i nsilde a device, which otherw se

| ooks |ike a normal |ight pen,- hence, an outside
observer does not necessarily realize what kind of
speci al properties of the itemor docunent are being
checked. The use of an LED |ight source provides the

WltcﬂteVi*éﬁei"‘éﬁ@e aRo NPRE L anh  autpnmenithe @tﬁ’t&é&irﬂeﬁ’@ ﬁav:.ng the
i npl e AAA battery such as sold on the market .

forrrrefef ercevabidhgore boxn alsecomderrﬁgm e | aalsseted visual

.t he sis VIS nti cat| ht is.
e BEGR AF  of LRRnlSR o BN E VGl el plgbions of
theonélot:am‘di’nltt eoh:ED;LtBﬁB 4ﬁd@rJ Binépesat eenontde :Dplthr@:aﬁated by
axis, the other four (a blue LED B5B-437-1X 470nm
sepfrass EPB5BMESEID0 HESUIRE 2RFIEI BRI 4867 L oézsmposwe

IR L E 4 ip_at t
po%?&%n%gsltot%e Saé.%l %IF f@té r%gtO QLE%I%F%e ?]3 rs? LE[J)dllggs1 %’Hﬁ? téll rough an

L- pmhﬂru;unqcuﬁe&tgnlarlﬂang f idegdrornf tsghwlhaadédnegsmpected

d the other f qur, . af e_Pprovi
cPﬁeulgﬂ p&f Fﬁ&agjﬁl@g DE1$E?¥ IED % ?f%r1z1ng the
illeppesittiernd,o atI{tB 4 I h&dn OPgInd 208ns . (Fhesner_tetteam A &rovided
di gdes are alternatively swtched on and off at ,
to (mnge tthe VAPePRALSY eécﬁiq%ﬁlst Hen i FBfn GRE¥Ment or item.

Thﬂé“%ﬁﬁ%dfﬁbﬁ@ akt fﬂdﬂdf Sﬂ tthﬂ fﬁark ng on the
S on e A

pol ari zed and ri ght pol arlze e nu
doqumenarmangEnEmtdx¢plmEsdonbgsa|ﬁmahé @eﬂﬁanQMaqmneffect or
as |l ong as the E lum nate the are

, |
16 SEhb SfbrcdRg: 008 TLold® dai Heafol Bt qariry small

diméasions. The validator box was embodled in a plastic casing
of about 50 x 35 x 25 mm dimensions. Fig. 7b shows an exploded
view of the complete validator box, and Fig. 7c¢ a view of the

box as seen from the outside.

The authentication device of the present invention can be used
for the authentication of currency, value papers, vouchers,
identity documents, accesgs documents, event tickets,
transportation tickets, tear-tapes, product labels, or

packaging materials.

A method of visual authentication of a document or item
comprising a circular ©polarizing security marking is
characterized by the steps of:

a) illuminating said marking on said document using a
device according to the present invention, emitting
left- and right-circular polarized light;

b) visually judging the 1light reflected by the said

marking, hereby authenticating the document or item.
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enbodi ed in an al um nium cylinder, 100mm | ong and 18mm
in dianeter. Wth reference to Fig. 7a, in athird
wepiomsrsent havi ng the form of a validator boxPCEIB007/003002
used for the assisted visuad8 authentication of a
docunent or item two different regions of the
docunent or itemunder inspection are illum nated
byseparate LEDs through circular polarizing filters of
opposite pol ari zation (one region through an R, the
InObh&fa iU RUOBE aRnk- RRIAIdEZ] NSrdidtLhly - aa{:}&ﬁeh‘%glzwhéss of the
visual l'y inspected through the sane polarizing filter
dogwment orompol&emz| mnwmsimg ufEhgat ¢bRCUbAE PP Fiichgmarking
en e nc
2zt oS E gt EYS] 1 T B0 ERL RHB Beglle (e, vigne of
oppﬁbmdenemtchsapapblauﬁaatyonsefuI i f the marking on
t he docunent or itemdisplays only a snal
pol ari zation effect, or if the marking or sone details
noanbthékevahaﬁﬁyoﬁwahé fleerpal opse dReurahidaton thax
was enbodied in a plastic casing of about 50 x 35 x 25
comnrusmngstbﬁsc1F¢g1a¥bp9h@mszangemgrba@a ‘Eewldtuminated by a
s1ﬁ§ﬂ8|fi Eaké% gk ? grﬁggﬁ gc%% WiQEaEgilgﬁx
Seen ron1 e ou . au |ca ron~déevi ce of
the present invention can be used for the
aut henti catj on of currency val ue papera, Quchers
& Enﬁ

In; gbhiit PRAbRERCHREIORECEE S LA CURERPS. (Splrce is

seiééﬁé@ofkéﬁ'Eﬂetbﬁgﬁbscohgéétﬁﬁgeéf Eh@d%ﬁﬁtkaﬂﬁbﬁt @hitting
packagi ng materials . vi sual

DladeaerﬁwhsaErbﬁDav ando§bﬁeht30éprl t BAgBSBRiLEitAgIaDiode
(& gcu ah golar|2|ng security marking is characterized

8 the“st ps of: a ) illum nating said narking on said
docunent using a

A method of automated authentication of a document or item
comprising a circular polarizing security marking, using a
device according to the present invention, emitting left- and
right-circular polarized light, wherein the device
additionally comprises a photoelectric cell chosen from the
group consisting of the photocells and the color sensors, a
microprocessor (UP), and a display (D), is characterized by the
automated steps of:
a) switching on/off the light sources by the microprocessor
(uP) ;
b) reading out the signal from the photocell (P) or the
color sensor (SC) into the microprocessor (uP);
c) processing and storing the read out signal values in the
microprocessor (pP);
d) deriving an authentication result on the basis of a pre-

established criterion stored in the microprocessor (uP);



device according to the present invention, enitting
-_and right-circular polarized |ight; %

‘Vofﬁﬁﬁﬁﬁﬁ9the light reflected by the said mark ﬂﬁﬂBﬂmWO 002

her eby aut henticating the idocunent or itemln a

vari ant of the nethod, preferably adjacent zones of

t he docunent or item conprising the circul ar

pol ari zing marking are sinmultaneously illum nated by

tado hedm®folt gite cfutdppusicat ivn cedswlpodaribatdbeplay

I n anot her variant of the nethod, the docunent or item

conpri‘'sing the circular polarizing marking is

illumnated by a single |ight beamof alternating

circul ar polarlzatlon In sti]l another variant of
TheyeFsp L q?n@rp GRIERT BV st SR PFFIRE e@?l&ﬂ@‘ilon are
111‘71%115} 9 M1y ho'?nd\’fﬁﬂaﬁl.ll-'r%‘ﬁ bgrﬁéﬂéi‘ﬂaé& 04l@S1imiting the

te- LEDS) and the "color' Light-Emtting D ode

scqpﬂﬂqﬁ -HlEbs)nvent hen hiod &ty awromat ed aut henti cati on of

a docunent or itemconprising a circular polarizing

security marking, using a device according to the

present invention, enmtting left- and right-circular

pol ari zed |ight, wherein the device additionally

conprises a photoelectric cell chosen fromthe group

consi sting of the photocells and the col or sensors, a

m croprocessor (nP ) , and a display (D) , is

characterized by the automated steps of : a)

switching on/off the |ight sources by the

m croprocessor (nP ) ; b ) reading out the signal from

t he photocell (P) or the color sensor (SC) into the

m croprocessor (nP ) ; ¢ ) processing and storing the

read out signal values in the
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m croprocessor (nP ) ; d ) deriving an authentication
result on the basis of a preestabllshed criterion

WOEYMEPn t he microprocessor (P ) ;e ) putt iPRE/1IBI07/003002

the authentication result 2n the dlsplay (D) . The
exanpl es and figures given in the present description
are illustrative only and shall not be construed as
limting the scope of the invention in any way.C ai nms

Claims Aut henti cati on device for the visua

aut hentication of a docunment or item conprising a
circular polarizing security marking, said device

. CRIPhést Dgatioheaidviane Fbghttls®uktguadndaathérdstadidén of a

circular polarjzing filter, characterlzed in that said
dAOFWRSREI PE |id1aM SRRPFIFY & iR 3ol Re1IBIFIRghEecUTity

fREr kDS 'lgﬁqﬁn%&N%&éﬁcéﬁﬁkfgﬁ n&Ekﬁ%%%ywéﬁEdll ht source,

docunen . Aut hentication device according to c al m
landché&r él@ta@rtl zenk | pirhaiarhecdienddiag pbl bréxri ngharacterized

fllte selected fr.omthe . grou nsi st | of e .

| 6Ft - %??§u|591 nd e S5 gt f%uﬁ%ﬁfﬁlxé%n Iﬁ??@?ﬁg circular
fpblerszeantightt Fermeelanilaaimisrd iidie ¢t el Os®Pd i Barking on
variable circular polarizing filters. 3.

AR HENEPEEPEBR- devi ce according to one of claims 1 to

2, characterized in that two beans of |ight of

opposite circular polarizations are produced to

2. sAuth@nhé@aSiqnikknﬁknatQCQOU@tugeﬁtnoclaimwm. characterized

R BB oRbe. GABe 1A, BRIRGA art ohf oV Lo aLEart nfrom the

trofme Otofkakbiend tof2 ,tlﬁharl%ﬁtefdﬂl&ﬂlla[r”@ﬁda the right-
singl e. beam of |ight of alternating opposite circular

polBFia¥i dixed pPedatéding ifikifraceead of the mechanical

and the electro-optic variable circular polarizing filters.

. Authentication device according to one of claims 1 to 2,

characterized in that two beams of 1light of opposite
circular polarizations are produced to simultaneously
illuminate a document or item comprising a circular

polarizing marking, preferably in adjacent zones.

. Authentication device according to one of claims 1 to 2,

characterized in that a single beam of light of alternating
opposite circular polarization is produced to illuminate a

document or item comprising a circular polarizing marking.

. Authentication device according to one of claims 1 to 4,

characterized in that the light source is selected from the
group consisting of the white Light-Emitting Diodes (white-
LEDs) and the ‘color’ Light-Emitting Diode (color-LEDs).
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docunent or itemconprising a circular polarizing
marking. 5 . Authentication device according to one of

WO/ HES™ to 4, characterized in that the |i gRCTABY0GE03002

10

11.

is selected fromthe group2iconsisting of the white
Light-Emtting D odes (white - LEDs) and the Lcol or
Light-Emtting Diode (color-LEDs) .6 . Authentication
devi ce according to one of clains 1 to 5 ,

- charheneitabdonndenaceaaposkding tensner ofr edpams| énso 5,

PRI BEBICERYERLE, 4"Bob o ok ohlecL! S0hafRY SEno 1o

ocunent oOr i cation
agseddtagecbnconeratectBRentidht 0ooé thehathghtesbagdei Bnto the
that the illum nation strength at working di stance on

t ARCWRFRF ng* (FSPs not |ess than 50 Lux, nore
preferably not |ess than 500 Lux. 8 . Authentication
devi ce according to one of clainms 1 to 7 ,

. chvatheneiczbidonndehacet Aecaudhrgt toabhnenofievileémssl to 6,

P e RkF et ate, Chal cheriPbOt et BERL S kP ER kiR ror ing

t Hes BhHoe nom sheéodarkOng AMul hestheat LeBsdernhseso Lux, more
according. to one_of clains 1 to 8 , characterized in
tmﬁff?ﬁ%géﬁtﬂ%ﬁt?%%?iBhaﬂe§9eeLH§s the shape of a

cylinder or a bar. 10 .Authentication device according

to one of clainse 1 to 9 , characterized in that the

. devikentidationafieyicenpecesredingphot oskecofr cdadmbl 1 to 7,

CPOSERr PP LkhdCHE CURRTERS ukadat) ophoR deifete idae
disphay wdleridDrot henaugeoap edoflet e hgabroBhanglastic

eval uation of the intensity and col or of the Iight .
r@?F%E%@HSbyt?ﬁesﬁﬁ¥R1ﬁ§$ Steels, aluminum and the aluminum

alloys.

. Authentication device according to one of claimg 1 to 8,

characterized in that the authentication device has the

shape of a cylinder or a bar.

.Authentication device according to one of claims 1 to 9,
characterized in that the device additionally comprises a

photoelectric cell chosen from the group consisting of the

photocells and the color sensors, a microprocessor (pP),
and a display (D), for the automated determination and
evaluation of the intensity and color of the light

reflected by the marking.

Use of an authentication device according to one of claims
1 to 10 for the authentication of currency, value papers,
vouchers, identity documents, access documents, event
tickets, transportation tickets, tear-tapes, product

labels, or packaging materials.
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11 . Use of an authentication device according to one
of clains 1 to 10 for the authentication of currenc

WOoZaM 78 pers, vouchers, identity docunents, ggggggm%@nmn

12

13

14.

15

16.

docunents, event tickets, Xransportation tickets,
tear- tapes, product |abels, or packagi ng
materi al s. 12. Method of visual authentication of a
docurment or item conprising a circular polarizing
security mar ki ng, said nethod being characteri zed by

st&ps Pf v1s&allléﬁghé§ﬂlé§tf% Ig%’klngd Euﬁ%PQ. or item
% Rt Usi ng a devi ce accor |ng one “of ai s
1cémpﬂib1ﬁ@ﬁtdirniﬁdﬁma&ndpleEHZJEEfC@b&hrﬂ@Warmaeﬁlng, said
l'ight; V|sual%% éudgln the |light reflected by the
§Q?Hhﬂ%r ¢HYY FRAERTCEEEFR t?%a??ﬁgsFﬁBsdBEunent or

%5efi1&§1n§@iﬁgds§§§°ﬁgkﬁ9né oﬁl@d@duﬁodﬁﬁﬂﬂﬂrh81ng a device
preferably adjacent zones o document or item

conpeier@gng héociaml af ptd‘leamkahlgsm kwlglér,e emitting left-

oppat (6o et bar Ao SarTRe 495 noa accordi ng

) ¢l ahan 1y, jubgiggnthbe 1dotimerit I@ctidde Mie Ofhps | Sah@ marking,
the circular polarizing marking is illumnpated by a
sih@?%engﬁFtﬁ%%h¥%?t5F$eFH%t@ﬁﬁuE%BBsPFelE?Wcular

pol ari zation . 15. Method according to one of the

claims 12 to 14, wherein the light source is selected
fMemm®@ea@mmndeWSMStbﬁgimfIZw whﬁreini@MEﬁqyﬁhIYngdjacent
Di odes ( and .t he ' cal or’ ht-Emttin

SFERE  BF or ERAPC MY iphod (oF aGEUREEd "D | Dhe circular
apléh@ﬁizsﬁgl @ik iy dagenesimel thhesusdyprisiwg@inated by two
circular _polarizing security marking, using a device

deedrdi A @éghﬁeOBfOPﬁéséFﬁlﬁ%rqu%6r1901éﬁFFPFﬁ@n

Method according to claim 12, wherein the document or item
comprising the circular polarizing marking is illuminated
by a single light beam of alternating opposite circular

polarization.

.Method according to one of the claims 12 to 14, wherein the
light source is selected from the group consisting of the
white Light-Emitting Diodes (white-LEDs) and the ‘color’
Light-Emitting Diode (color-LEDSs).

Method of automated authentication of a document or item
comprising a circular polarizing security marking, using a
device according to one of the claims 1 to 10, emitting
left- and right-circular polarized light, wherein the
device additionally comprises a photoelectric cell chosen

from the group consisting of the photocells and the color

sensors, a microprocessor (uP), and a display (D), said

method being characterized by the automated steps of:
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left- and right-circular polarized |ight, wherein the
devi ce additionally conprises a photoelectric cell

w@e bwgmes7sfy om t he group consi sting of the phot oR€l/IBR0GMH3002

the col or sensors, a micropsdocessor (nP ) , and a
di splay (D) , said nethod being characterized by the
automated steps of:a ) switching on/off the |ight
sources by the mcroprocessor (nP) ; b ) reading out
tehe siignaiirg omAdief pHot ccedhit (Furres Hey cole rmiefRpFocessor
(SC) into the mcroprocessor (nP ) ; c ) processing
and &R ng the read out signal values in the

@f&fs () v t{BRtdPNche
resu]io&[ on hcgj%a%% Sé Iga%r%g(gdtla%w %ﬁ%@%’%%?grfoﬁ
St or@slldin ddesdit C(SPY ODESS Othd rﬂ?lc)rcppﬁoc):e:psmrl (gl out

the authentication result on the display 1)1
c) processing and storing the read out 819 al values in the

microprocessor (uP);
d) deriving an authentication result on the basis of a pre-

established criterion stored in the microprocessor (uP);
e) putting out the authentication result on the display

(D) .



