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WD 2007/ 133164 PCT/ S&006/ 000160 1 Identification

tags, objects adapted to be identified, and rel ated
woretohosEs4 devi ces and systens [001] The pr eseI/SG2006/000160

invention relates to identification tags for

identifying an object 5 to which the identification

tag may be attached or in which the tag may be

enbedded, as well as to bbjects that are adapted to

tdentfifut bl ritess affrye HERE [ RPeTeRion 1o 6P sbpRiE Uefides ana
| ocated in an identificayitemstag or an object of the

invention, to respective identification systens as
well as to nethods for reading identification

¢ ur . . Cifi : ; | act _

S L R i e

to whidlethe identidicarorotagwnaebp attadkhed ok ¢ edichathe tagl mag|bepasbedded, as
many years.  Connon net hods. of i.dentjfi atkgn re

for ; .
well apfp phecth AL ore adapiRial ke 1aptieds kbR indon-AlLIHEnfo feading
devices ¥t %hdiﬂg Nh&HiFcati A0S nRAb drd Richiel Qﬁzﬁaﬂ%’ﬂiﬁcaﬁaﬂ Sag or an

(such as~barcodes, magnetic stripes and Radio
object o ebje dmeentibuletot fdspecditve dderntifichd)n syrtesy asrwell be tyinséthdds for

. scale, to fluorescent .inks and mcron-sized scatt.ered
reading fEnigalgn Srates FESE0 O 1opaN AR B TO0RE oR ABTioRg g

B0} NeasARatibe tedtiBldp9NhdsN¥Esh ialt Ke£SIf tildespread interest and

identification technology is the incidence of fraud
developmenfefoy many iysarsalilammen trnethedsc of adentifferiion melyeomdkg use of

rried out in a pnon-segure.nanner. The .
readabfilots, $o e i, AR SEE RS Rilowg S B RAARErTBITe e
(such &Xgddes, higietic iskipes A8E Ratd Febhdaky Mdentiffvatién (RFID) chips) on
_personal docunments such _as 20 passports, certificates, .
the visgile igcgler i fuoressentinks jad apiciasrsized) ealiersd Pagicleiopt miggoscopic
commercial instrunents such as ATM cards, credit
cards, currency, cheques and other instrunents of
doaster@neloft thenaemid ireasenat fot hihe paimtinued itteasss aiat identification

n_anot her . exanplLe, | uld be xtrenel y. benef.i cj al
techno{%ytlﬁ éhesB]P_f fe Ogﬁfa‘_l@?gﬁy _eﬁﬁﬁggﬁ{’leei IQAANSAGHODS ¢ ‘E}bhave been
carriedg&lt%taondiﬁéé&g&e'dﬂxgnﬁé_rngﬁé Réddor Il GEReSIHE @zﬁémg QFR@fdactions is

Iscs (CDs) and digital versatile disks (DVDs) to 25
apparept. Nagrekamnhle, theee isfa nied 4¢ eclieblyi awthentipaty persama tdoeyments such as

exanpl. where.articles. of at _¢o rcial | ue .
passpoie R BT o B e Do o gk S ot dP s fyumercia
instrurhénd SRBLB/BUIATM cdr8s, \bréd cdrli tonirbty, PREJuEs BAE other Mfstidtehts of

articles is able to ascertain the identity of the
commeyeial drapsactierp ek the poinhpl Eansaetion. Ap nOHsY eXaBipiprit would be

e BhgrIFS5 40 B 0 UTRHETH AT i
fingerghit eitdmd bidh as eedpattodises €CDE)s andleligital ywerenild disits (BVDs) to
proven fhersg o1 BLS Cppi] 38l GoHe FETRIBS™ 677 PUNE QT Famercial

value, 306 $OPRIARENS, S8w6fkl BRE ahfqidiare transacted, it is vital that the

party receiving such articles is able to ascertain the identity of the articles before issuing

scales.

credit. At a more common level, there is also a need for an inexpensive and reliable
authentication system for any physical object that needs to have its identity verified
subsequently. Commercially, this facilitates “brand protection’.

[004] Several methods of identification are known and are described in the

following.
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foll owi ng. WD 2007/133164 PCT/ SG2006/ 000160 2 [005] A

wel | -known identification nethod relies on information
wepwodsdei n a magnetic stripe, al so known as BCT/SG2006/000160

magneti ¢ barcode, as found on a credit card. A

magnetic stripe is typically nmade up of snmall

magnetic particles set in a resin. The particles are

either applied directly2o the card or nade into a

j.pe, on ast Ki n s applkied.to
100a1° % e BiRe BB ndeBioe iy g AP B ot RGOS eRedin o
magnetﬁ’@ﬁhb@' A% kfyveh ad 4 BRgRRI BetRIR) as fREABKIaZ@Edit Bard. A magnetic
parti cular direction, i.e. polarity of the magnetic

stripe mmqa&we@cﬁe At @mgﬂ mqweﬁlfspar@ﬂaﬁg% dn p sesi)- Te pegiclpsfarhieither
applied (?f%%&lglf f o ga rlnha ellrelng'c} E@gg gga e&g?lrc:jl%arecﬁﬁmkn Cﬁ)fl gygﬁled to

the cartiSTHE lstﬁ}%rhs adﬁdoc&iidi}eﬂaxﬁﬂg régorsd of Pese Ebmsles (e.g. iron particles)
identification infornmation such as a user %ount

magnefigadpara pytieylps dirgstigny la«?n?@bmt}ﬁ o6 ﬂ%%’é‘a@@ﬁtﬁﬂljﬁ%‘i Pisp SEipe is

oz lg B B BRSSPIt b e, b i

along theelenyr bf itled stbipehmformgatioheisuwsittersiagd siordd canréhet stoipe. Thus,

chit, for exanp| e, or enter rsonal .identifi Caél th

identifigiAsinIOTRALAB, Ty 4517 SRoROCaRBITP HIB0BIOSRREd into the
Mhelentd YutiedqicRRs YeRHELER SR tic st

g ST S USRI YIAB0LA0T N RTRER QUSRI 9 mamot s

with a beadflmadctheasi isythen:uemﬁmir bypohaving the usaysign m@m:alat grgehit, for

examplsy gD P 3 nitee] BERt 8ot AREY ST PRI foet s [4PErhe
[(006] Sueht §BtchR! hreWnRGrenfdy irdh-sdtirei bechii® fheedignafire and data

identification devices will be nentioned. [008]
encoded indpe aregpatie ripe spn e fpzsn eaplyy Faptherupe, the pagngtipgedia is

prone t{oﬁg d up nlrlgigglgg% 19 glflge gé lﬁroﬁ étgflittolf%%sg &%&Xﬁﬁ&?g&leuc

fields.t hen read and used to provi de a uni que signature.

[009] US patent 4,682, 794 di sclo es_a dit c rd
WPOT) o RbENoBingy FHioE 7 i (B G610 2h AUGTLREET, APFiges Wil be

mentlo‘}l@&d The fibres intersect opposite edges of the card
n a random fashion to provide a unique signature of
t (068 aEwtopévanpatény application rER 0 éf@m HRoAD esailpge ramdem magnetic
ans tedthrouhtheflbr a det ect o =11
r0ds, R0t BB STCRP ASrENischt i APHg: T RaFEORG pEHERh are ten
readaxﬁﬂ@eﬁ@@&kﬁf‘iﬂevﬁrﬁﬂ&@@ﬁh@escr' bes essentially the same

roach as it discloses an object such as a bank
n[@ﬂ@] i HS\miemh 4&6@21ﬂ% @@ﬁqb)S@ﬁo% credit qardymade Hyith a number of optical
or e
fibres % %}e]d zlgé c\;\c}'gd heaﬁléreg ggrg dp?%&)bgsﬁ{ee%légsr gfth{é%\éﬁi ¥random
fashio® B §EdvidE@runiyies sifhaadel (ﬁhthefcatch evhiel dight sy divéctéchinto one edge,

transmcl)tkt)cjadet%g‘oug?ll ﬂ’slg ﬁ%peg aggjdggctegfat \t%\oe (?tgéroe%%g %)f Itl?e éa?éj The international
patent application WO 87/06041 describes essentially the same approach as it discloses an
object such as a bank note in which continuous optical fibres are incorporated, wherein
these optical fibres have two end surfaces which are placed at an edge of the object. For
verification of the identity of the object, also the object of WO 87/06041 is thus
illuminated from one end point of the fibres and the light that travels through the optical
fibres is read from the second end surface. The British patent application GB 2 099 756

describes a telephone debit card in which optical fibres are embedded in an insulating
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30 illum nated fromone end point of the fibres and
the light that travels through the optical fibres is

w0 e@d/ 1311 t he second end surface. The Briti shP@ES@IN6/000160
application G 2 099 756 describes a tel ephone debit
card in which optical fibres are enbedded in an
i nsul ati ng WO 2007/ 133164 PCT/ SG006/ 000160 3 plastic
material. The optical fib¥es extend between two edges

. of th d light t itted th h t fib .
s o B e, AR A Ay g DB
transmﬁ?d RELEEL t}ﬁ&?dr%eﬁgﬁ;smo? Q%Ha@)@% @8R HRE %6 Bampleasuring

e effect of Ii gui ded through credit cards and
qoHdr S patent drmhicatione004 (00083 15 describes rdessudng thy effeet of light

. I que .pattern that energes at the edge,qf the .
smidec o ot e e v BT e B ot i el the wnique
patternPth8€ 8n8Fg¥s N dh® 3HES bR ShA ! AMGkOrefBrdhESLBRE Rhsidisthe use of

fibres as well as the effect of I|ight scatterln%.from
A

predetaspinpdepativenst anshpdemrnatienyi ofriich dibgemay well asdhe effagt of light
scaterp e Birdpe o BlunBithP ISR, (0 deborg® PRI for, idpyfotion
purposdd) i nperfections in materials as a neans of

identiféing an o%ject. [012] The PCT application WO

406U, J{37Bgerfe e84 drsilentthei BRATBFRIanS pdem Fyface
- ' L0 o f l.e: :gstoner. This is
mpert g e R et P 5. means of

Wo12]i nThe @A bpplicatidéro WA tA004/01 87 Hn dedofibed an mdeatification means

. pixellated form |Jike a .bit .15 [013]. P
that s Bt o PR RSP TB i i ISR PRI 'PacAP, bergpse pattem,

and is 32R8ardO6r Rliting s8G9 SnfoRfatitietoPfn BbfetPWRY Dixellated form, like a
interrogation of randomfibres as a nmeans of creating

bitmapa signal for authentication. [014] European patent

[ . P.O di | th
?@E@gﬁ?ét%?p ﬁzaﬁlgng%n%’éﬁg@scan:dﬁ eﬁq‘%ﬁge@ae%aﬁéﬁ @ 0236 365 Bl
disclossUht age FfmRfowdicCigter®datibrasf dardbedtibresadsch mdand Ofl Sfeating a

) Eur opean patent EP O 583 709 Bl discloses the random
signal firgpieptiedtion- of particles on a card measured over a

i[;dg%]gc %up&fxeglll ??ttﬁ{}tg%)%?gﬁdnclﬂs B3R! ﬁ@p@{‘ ﬁis&ﬁg&ctga? 3{36 of random

ture”rs 0O a nenory chip on't
patterns @ Glagheti Oipk prinpat @nthe kiRf4te 82 8n 0BjkcBiuchias 6 kredléscard.

WS vdesgmopaca Bn ol SIBh htifdises fi faki disBipution of
particléP dd la {438 flﬁ%u?e‘apb\'/e??% Eﬁﬁc%;pgfegt%&ﬁgém&i@'s%hﬁﬁrflé gﬁd then the

magnet i c I bres or anents ” on the surface o
signatwb jielitked et nagneorychipranohared. usi ng an i nducti on read

? @?g} o#\?tﬁgla@g]esaégq%ﬁb égg ﬁje”iltl I(:@lt idlos&og'gsol%{o a%ﬁﬁ%qtgg strrf‘f)I oar} § Sredit

card to a card in which the whole area contains magnetic material.

[017] The PCT application WO 03/017192 relates to magnetic fibres or filaments
on the surface of an object that are interrogated using an induction read head.

[018] US patent application 2002/0145050 relates to storing data in a magnetic
stripe of a card relating to its microstructure, and linking it with biometric data.

[019] European patent 1 031 115 B1 discloses the attachment of magnetic particle
fingerprints to the surfaces of documents, and to read the signature and cross-reference it
with another attached label.
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stripe of a card relating to its mcrostructure, and

linking it with bionetric data. [019] European patent
wa2®3133186 B | di scl oses the attachnent of nmagP€r/862006/000160

particle 30 fingerprints to the surfaces of

docunents, and to read the signature and

cross-reference it wth another attached | abel. WO

2007/ 133164 PCT/ SG006/ 004160 4 [020] us patent

, t hod d L tect
TS cuitet PR e nPafiorbaid dRutoGndeREl and
authentitdtt Qisidgha FRER® NN Sprrbadn €fe mﬁ@%ﬂiﬂ: jikder inahAhetid stPipes. 628
di scl oses the use of mcrodots of magnetic material as

02k U pptent £AAS.ORAisclosearthe aleehOQ wiqgodajs phoragestisrmaterial as

a uqug%ggterb%h%ta{é ﬁtt%f‘ éeggrlg%lggf Pec’a?@u{o %éarlﬁlg %ssé%&t% its security
systenSt ri pes, one recor dabl e and one pernanent to inprove

securit 023] US atent 6, 254, 002 B1
di032l o p%?ntadnﬁﬁ @@?198%139 U5 §‘y@tsgme§=nonwcordable and

fi ahf%% 4 ng randomy distributed
Onepe%%egl%l C gart es a?lt ached to the 10 surfaces and/or
e[@gﬁ:] oTsS qoammrﬁﬁékﬂﬂzpm alifcbosas ansajmr‘-foegewy sﬂagitytsiystaml in the

r eadabl e formati an. 24 i nal | at ent
field %fpﬁfrsmoaﬂvaﬁ 80 §eRISBY #%&ab'ltﬁg gl lﬁaﬁ s apaghedito the
surfac@P Rhi/6Atdd g@ Waz%@ 00 QB84 dBRAT b RS b QngélfeﬁEﬂﬁf ¢hdable

_ porous naterials filled™with nmagnetic material as a
informgfibmue i dentifier for security applications. 15 [025]

O el el opafton S8R e T AN Bl B licp B rent

applicatibna W@ Az 57008284 fde@érﬂié& U¥RRN EisordéhddC PoroSis IMS¥RA SlYR with
in production, and which provides sufficient security

magnegip mpaserial peatnigne identifier fr ogeueity amplicatiassi ability of the
@%glf: lflb&/é'\tr ot{ﬂﬁlle is §ﬁ'1f1f : %&? ﬂ)trll n@i'fgpt%m{ t%és@ Lr %ﬁéeétg‘ adapted to be
tive Fesent i nvention 1o
ident1ﬁalgﬁfhﬂ:hdcanb¢eeﬁdaﬂ m R0 edslyi mdodififieizht weannem dv}ﬁﬂh&sr fexpénsive in
sol ved by the tags, ohjects, and syste as defined. b
produgtiqn, apds @&B. prevides e*b‘gﬁl‘fd%‘ﬁt SCCPRVIRT eHIGHETe o iR ke ¥1 the
rehab1ﬁ Cd¥ the id%ﬂtlﬁ@atlﬁﬁ id gﬁﬁ&bﬁﬂfﬁi on tag for identifying an
ject to IdentifTication tag may be
alOtZG}: hléds amsbjgam\da mﬁthntprésen:tatnif@niomatg peovipe 'smihr@gsaand objects.

Tris oB{RATR A0 UEchpcR P POl dhero ALiSF Ry LCBLED SEFrpy the

respech{ngnﬁﬁ?émdmm@g recess conprises at |least in part
randomy distributed materi al,

In one embodiment, such a tag is an identification tag for identifying an object to which the
identification tag may be attached,

said identification tag comprising an accommodating layer,

wherein said accommodating layer comprises at least one accommodating recess,
wherein the accommodating recess comprises at least in part randomly distributed material,
wherein said at least partly randomly distributed material forms readable identification

features for identifying the object.

In a related embodiment, the invention is directed to an object having such an

identification tag attached to it. The identification tag can be attached such on (an external
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wherein said at |least partly randomy distributed
material forns readable identification features for

w0 d@ntsfigi ng the object. 30 In a rel ated enbodP@ESEG2006/000160
the invention is directed to an object having such an
identification tag attached to it. The identification
tag can be attached such on (an external WO
2007/ 133164 PCT/ S&G006/ 000160 5 surface of) the

suctace s Bt o P e Blnn on BhefpmRan e e pBEEL wilbein sid

engageRRBERhéldls!| s HRANY CoMPHAENtalinSHRPE td @ fp_arth'fF.rat re@ding device that
readi ng device that reads the identification features

reads theislgntéficatian densuresinsated iie theiidentifippaon lagor. By this arrangement, the

engageg}reﬁ'xg E%glgtearﬂtg}vs:%gy raglggﬁ%%gtngﬂ It}?ef: {eeaa%ﬁigﬁh%\ﬁcvé@‘ withiothe identification
features dEdtHuk iaGahpie and rélRBletheiod il itldtiFyiag shewpjectanavhich the tag is

reliable nethod for identifying the object to which
attachedhe tag is attached. [0271 In another enbodi ment a

; of it : ; : : L fleat ion. b '

18871C Tp B glel KBk kot 3 B0 e UAE bpienfiGh 1f B iAGhiFRtion tag for
identifyiny ahebftt @obisidy thediehtifbetion tagaadyi mnattaahed, saidpdénsifiogtion tag

cavity, 10 wherein readable identification features
comprigng afA¥Vhged in the tag so that the i dentification

fpRrihefa@Mle DRCAERAHEY RamAk! aQf afafRAAINENEEHE B iRt the

be inserted into the cavity for reading the _
identificefidont ffatwey cambé eeadube g, parhef eirpading devivé tty begnserted into the

.. designed,such .t.hat engagenent track is forned in
Cavny&ﬁée _,the (ﬁe&t@gm%ﬂ sai d engagenment track is
eFIRREhiItRd bavianakipRalt AcH thad a8 ARSsdnent RACIPAS forBéd il e tag,
readi ng device that reads the identification features

and arr anged in the tag, the engagement track thereby
. 8 . ,

SPGB TEE e Ao B BAhrShob ) S8R0 pur o

the reafldg&evice tly treads dichidentéfindatioh feanires @rdrgd i thichag, the engagement

jnventjon is an jdentification t for_. i.denti
track therely, pllewing sag plighmpend of gaidinar %‘fﬁfgﬁ h

2 fyi
6ﬁad(1%% 8%96 pE r%éprégt the
identiffb gt RSAresai d identification tag conprising an
1een 11llﬁéent %Fﬁgzti on |layer, wherein readable identification
f{028jurleyetamtharcatbediment hriagiod eret inféndsoni is an deptificaiivd tag for

on 5 B LS P Bl S 5 Bl R eaion o
comprﬁﬁ%iigggiﬂcgﬁ@mgyglgent ification layer, and 25 wherein
; .

he identification layer is arranged in the
i wleeveiinf ieadabl eoidentification Heathegs agmlocated in the identification layer and

wherein said identification features are formed, at least in part, by randomly distributed

material comprised in the identification layer, and

wherein the identification layer is arranged in the identification tag such that an
engagement track is formed in the tag, wherein said engagement track is essentially
complimentary in shape to a part of a reading device that reads the identification features
located in the identification layer, the engagement track thereby allowing easy alignment
of said part of the reading device with respect to the identification features. The
engagement formed in the tag may be in the form of a protrusion or a recess. In one
embodiment, in which the engagement track is formed as a protrusion, a tag is excluded, in

which the thinnest dimension of the identification layer is exposed in such a manner that at
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engagenent track is forned in the tag, wherein said

engagenent track is essentially conplinentary in
wWGebapa3tieor a part of a readi ng device that readBCT/b&2006/000160

identification features |ocated in the identification

| ayer, the engagenment track thereby allow ng easy

al ignnent of said part of the reading device with

respect to the identificabion features. The 30

teast sREOF 08 AL ePUKGLOn Triaind™ enls ufpuely Frajghie from te

th1nne§thﬁn@dh§kﬁﬂ@ﬁfﬁ81dehﬁﬁ@iﬁoh$a§e@f med as a protr USI on, a tag
is excluded, in which the thinnest dinension of t he

i (@29 i ThQﬂPﬁie@hlﬂVQ‘V@ﬂ dlsp @i@@%@ﬁqﬁs sdpptedzto b ndestifiedat
6/ 001 L east .sone of
Tha¥° 18 S0 BAAet A e B et ek BGRpu SR Weably,

neledreingletddble [deadabdtRnf fe@ﬁ.itésh&e dritinge® sticld idTeiesbjBet Othat the
the identification |ayer 029] The present i nvention

identificption features cpp bgppat by pEa rewiing devien s fedgscricd into the
uch an object is an object

cavity kﬁ%@&dll%%qg%@ﬁg%ﬁ ,‘%5 wher ei n readabl e

i lieartiinf the adaviip i§ elamgm@ls swhethat pareggapetnenh traok tidormed in the

obj.ect that the identification features can be read

B‘?da part of a reading device to be inserted into the

hereif@4id ¥ eRCHATis! Bert @R LdohiptidtenPity i# 3R th art of th

W erel wher ei rrﬁéagﬁgl cavi tylsl s desi gned pgluch%l?g1 értipyengag 0 ©

reading [davike ithatfroadsethei iderttHisatiar ffeatures arrdnged inhibe enbyﬂcsaThtreby the

e ARG o B58 A RRE b SEPRIRRL e R

the idehfig8dtiohifeatlite@n features arranged in the object.
Thereby the engagenent track allows easy al |egnrrent_ of
JARH phretheremndimenids figeciebion aed (e spaaptoddo be ientified
| [031] Another enbodinent is
andth%%&iab E%g oldg%hf{ %‘tny{a??ﬁﬁa is adapted to be

|\dE¢TEmfne®dhble ikﬁnﬁ:ﬁlchtlbh deataesnaké featedrinithie itiehﬁﬁﬁeaioindayer and
rein readabl e i dentlfl cation features ar

layer,
whereinisi &fﬂ# catine feadies 4P tlpash i pEr foamed boendalysdisaibuted
matenél%ﬁ%ﬁ é&ﬁ{ﬂhgmeﬁlﬁﬁgé{{ogqaﬁqeangt least in part formed by

y distributed naterial conprised in the
| whertinf the addntifichtéppelayeran cirrahgedeinnthe lobjdctl ewhi thatcat emgagement

er rran ed.in.the,object such.th
track ig FSied 18,46 SGGEL; Pakin 54 Sdneaiment ke 5 5retfatiy,prapdimentary
in shaﬁ@tdja PR Qﬁ@tni%ﬁﬂmg [dR6ike itiat F6ARNhE Mdn¥ifieATTN feﬁﬁ%selbb’ated th the
hape to a {Jart of a readi ng device that reads

1dent1ﬁca@m il gsier aflse rin fthig taprhedirhent athe enigaganent tiaghk rﬁh¢r¢bx: alﬂmm easy

e he. en emsnt track
ahgmnteﬁ%(?fgtge ﬁa??ngv\s Ve as?‘f/ith x[ég?p e%{ %ﬁéeng ° l%a[%ﬁﬁ hg device
Wi0BD] respedited BRbbdiaItht, fth@ aivieatior ﬁaﬂw &i3ected to an object having

attached an identification tag (herein termed an “identification tag object”), wherein said

object

identification tag object comprises an identification layer,

wherein readable identification features are located in the identification layer and
wherein said identification features are formed at least in part by randomly distributed
material comprised in the identification layer, and

wherein the identification tag is arranged on an external surface of the object such
that the tag forms an engagement track on the object, wherein said engagement track is

essentially complimentary in shape to a part of a reading device that reads the
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[032] In a related enbodi nent, the invention is al so
directed to an object having 25 attached an

w0 dentnsfibcati on tag (herein termed an "identi f PCESGZNNG/000160
tag object"), wherein said identification tag object
conprises an identification |ayer, wherein readable
identification features are |located in the
identification | ayer and 7 wherein said identification

f eat I t t b :
dentiFg e EAEY OTIFLARafoec BRI SHRT e dBR oF ba sl the
engagehR}e rtracﬁndleé’e@yw@mfvﬁhg tRe AlpeRidnt | grattieOReddaty device with the

arranged on an external Ssurface of the object such

1dent1ﬁtcatmn ht@retsmglth drerprogiso éhﬂg thyddemificatier leyoinis npkexaepedin such a

t e nt I
mannes {156 B Toahf st 2R 05 Rphurs B Biof 385k s nly panineatty
readablfeffﬁim ﬂ%&ﬁﬁm&h%ﬁ&&s?&ﬁaﬂ tﬁ@ﬁibﬁt‘iﬁ&&iﬁhfﬁ@k@ow 000160 7
identification features |ocated in the identification

1033 Ipivat anether egbodunant thadnvention iy digeriethioran qbiert gomprising
I i e d

R G S A e
layer, t hat the |dent|f| catl on | ayer is not exposed in such a

rranner t ne of t readable .. .

?mfr?aéa{ﬂedﬂerﬁ fmna atyyes %ﬁr g8 dn %ﬁam}ﬁﬁaﬁsn layer of the
1dent1ﬂ'c§t?t9?‘9i1g‘3arf&' Qfﬁélreﬁlesél@ '1&@1%%Eatf8rf%§ir9sna1%f fothl&d at 1east in part by
dentification layer. [033] In yet another enbodi nen

randontli distmiweedt inateriakcatiprised edthesdentifiotfiecihyeoapt i sing  an

i dent.ifjcati ta,\/\hereinSIdld ntifica

obgen b HrrSstidh s rehe Sy S iy zogement
track ThERARRY Sinl GNEbiELCE ItRE ob t%@&h@rlaeﬁtﬁroah&d th®) Wherein said

identification |ayer of t 10 identification tag and
engageptest &iagk msaentmawpmpbmen@w reghape ée apagt gior m@natdevwe that
reads t%%%%l’%lggaéi%g%%tg%s 1(%(%%?0 l¥e 'ei?ttiﬁé[aglgiel ?%e%%etﬂmﬁ géadmﬁ t{ahck the
engagantt@dn t trdckC tekehy tAGWing aats@raalg@ﬂnem diih cheoob¢atiiig slecioe tWidh the
) ~an _engagenent track in fornmed in the object by the
1dent1ﬁ(95‘j1‘é‘hg €-the identification tag, wherein said

e r t i :

DR B Noch 1RG0, B5FE b Tl ARERGEER A e S8R 10
provide dembpleinangarity mn Sl rebgednor pare of ierthérhen 1ddn$rﬁdatibn &g mnwhich
. . er .via the rea trac e nt.track
identifieRrs SPRStFY B RSy o PG g B RFRIR e e located
(and tﬁéft tﬂh&&%ore 'b?Q&EIffaHQﬁEd |Nbé ﬁﬁhﬁﬁ&? anﬁsaf t;ﬁ:ﬁﬂo@@re’%@ﬁl@ dek R that

0

the above, fhe underlying concep invention is
reads the 1d¢ntxﬁ¢aw é@ﬁgﬂ@ﬁlﬁm mmplymentagnab@twwem eeparh o Hhet oject or
t 8{% ﬁ egse n{, ?1 Mo go 381 310 0 Peaturgs hich part 1s referred
ag, whigh & ?‘F’? 8%& POl Feartie F af’écf] A GHdLpart
to as VdhgeFerhét@ntdck? Qﬁfdn@)naﬂcﬁﬂieupzﬁﬁ ofirtRe |r6ﬁﬁ1ﬁ§deﬁa@ dhdthibtmpr&es a
therefore by itself adapted to be identified) and_ a
reading glemest agaptadide mepdyihgiidentification features (which part is referred to as

“engagement element” herein) provides a close physical/mechanical interaction between

engagement track and engagement element so that the reading element can be easily and
reliably aligned with the identification features.

[034] In accordance with the above, the present invention provides a variety of
reading devices having a corresponding design.

[035] One such embodiment is a reading device for reading identification features

that are located in an identification tag or an object adapted to be identified,
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reads the identification features. This
conplenentarity between the part of the object or

wao awy/1sdise£h al | ows access of the reader to thePCT/SG2006/000160
identification features (which part is referred to as
"engagenent track" herein) and the part of the reading
devi ce that conprises a 25 reading el enent adapted to
read the identification fatures (which part is

f t" h
sttt Bletiguftiario R RO} ciERaCt cOR eI Bk ohBed as o
cavity @ %&%E“ﬁﬁt thera %%raﬂhﬁ el WH%fh‘in %Iaﬁi”@ﬂéag%ﬁﬁeﬁ‘d1 dhclt Hﬁ used to

readi ng el enent can be easily and reliably aligne
(accuratwly ﬁoctameamca amd thecidentificationtfeaterss, J20Burding drvicsr eranyising 2

t.h b e vention o d
reading g SgPe8 45 rebdlfe M REM icaBR AR BB samfpaton
tag or d¥§Ett SaptdO3 e i@gifelch enbodi nent is a readi ng devi ce
for reading identification features that are | ocated
iwhezgin j sashreagingaelement iglospted nwilbinest cagpasment elsmat of the

o 57 Bl ) SRR AT SR RISy v

the engapgaga ok of theddentificanixch g onobjeatvi ty or recess in the
ta or the obj.ect, wherein_ said en)g}(erl enent . fra

@otlee&@gthog%néem is 66%3(‘1@:“%& eading 1dent1f?cat1on features
that ard ijcfcgfeﬁflh Gatibamifc rijfa r ﬁ%kﬂed’t%ﬁ%%t@& 1§ 8¥ i@Ritified, wherein the
conprising a reading e enment adapted for readlng t he
identificekgont tafgi cx athbijeeh comptisasems darcgagmchtutrack Hermelbag & pratatsicanin the

og o B SR AL EE o LRI e e Sl
gligMBRingMevi®@onfpe@iighg devi ce, wherein said

engagenent elenment is essentially conplenmentary in

ghreq@eng dJementadapigd furesrting theddendificetinn feaipesilo¢atest inghe tag
R g s L R

that is egsentiamg&bﬁ@ldmibnaaiy linlshapk to thatehgapehmgt Rickesf thdjdeatification tag
adapted to be identified, wherein the identification
or ObJeP‘ag or object conprises an engagenent track fornmed as
Ot £ Yy t of % rdiliin € BvAcS Frreadi
gggggeéreﬁlt@%ﬁggﬂ% uofc,fedn%o1 ?ea t he {15 \Mtﬂgl ca(t:l or]1r cacine
identiffcatid feasyres that drerleaatechgl dna\ldemﬁcmmr fagi axganaobjectdidapted to be

) el ement . adap readi n e identification

identifiednp b PECITBEORIPT HE O AbJoch SorBRIISs B S EPeagng facl framed

as a pro&A&bAth ﬁieecﬁg ot tHeSOHJ&@ afB&einsafl PAzsh&HARRK is used to read the
engagenent elenent "that is essentl aIIy conpl enent ary

ddentlﬂcatl@h’éqa'elmso the engagenent track of the identification

tag, or. object. 037]. third enmp re n .

20 B Ui, ing o e SR AT il hAEEP e i
essentihBRcofinPfenidhddry dh ShARCRL 8@ dnagdindntl @tk fofahd ideatitisgionr tag or

an obj ect adapted to be
object, wherein the engagement element comprises in a lateral region of the recess a
reading element adapted for reading the identification features located in the identification
tag.

[038] In addition, the invention also encompasses an identification system for
identifying an object of interest. This system comprises an identification tag or object as
described here and a reading device as also described here. The identification system may

further comprise a data storage medium in which a “pre-stored reference signature”

obtained from a reference reading of the identification tag or object is stored.
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20 identified, wherein the identification tag or

obj ect conprises an engagenent track forned as a
w@e@rnsHEsHONn in the tag or the object, wherein BEi/8G2006/000160

engagenent track is used to read the identification

features, said reading device conprising an engagenent

el ement having a recess that is essentially

conpl enentary in shape to9the engagenent track of the

[ tification tag.or 25 object, wherein the
e[ﬁéé‘\be de W’fgwﬂﬂ'? feagegt Pesdstnthe AreseridpyntioB £ pegpy known
featurds t%?&ﬁ%%rﬂgﬁﬁ@@iﬂ’&cﬁk@%o&%@@s QnERE 8 BRI 61 verify

identificati on features’| ocat in the 1dentification
the authegficity@3ah objecteltinteresh, Therideritificetion featuatssioay fro enpapkeke the

oo SR 0 3% e A A Bs P ey i
or a coffacRBREhDS TROInHGERELR Eshtli8s EarPdlsh Be I0RALH Bfa 141 G8mber or
as al so described here. The identification s%sten1nay

a maghefictadp ot (arpanisedas) adeomaerttapehbrcodad ieitheri songhdigrengional or two
. "pre-stored. reference signhature" bt ai ro
cimensi B4 318 b g o0 S BB OTHY bt PR B P dogo. he

identification Gdabdes ¥¥A AQDE¢ 103kl 4 yRGhASEHBOGLBBARE MatSridlORY kxample
The identification features used in the prese

nt
a matqrig} spplabng sndemly distibireth pattiskes y £ B randemly distributed particles
| . oo _
my <PEFREVS pARGEo! PSR WSk RSIARLAGY. 8p iRt sbrces o
pluraliobpfrandamfilyi disteibesd cordvetivel emd/of sendtominctieapartielss, mplurality of
for exanple, be the information stored/located in .
randorgly; gjs gﬁéé@tﬁalﬂsamaéahlww@ﬂeﬁx AGIVCHRARESIPS B e Bpfure of said
paﬁicléﬁ@x@ngfé@'o? stitiHle AnBORIPRktbRRES }ﬁmd?@s B8 aL MR bfBdt gﬁhited

features can also be located in a serial nunber or
to, therprgoest metesalsifpled rwiftamagneisdoradgctucallynsoadudtinganaterial described

. bar code, .eit.her i,rensional,  or .t i_mensi.onal

in Uy e guftelis 2fsBlRer TP A5 hisPierini i a@rytaiin wo

2005/(08R.841r GFNh® paricled GRscribe@ in ipdedihf PPCREpHtafi AP OTESGIE/00012,
al so be formed by a randomy distributed material, for

the ensixqippnientsaofrathéeh & incormoantad digreiaribrefyreare t Pihsutexamples of
randorg_grr ilsfiRfed ?erirafsln ?/1 Oc%{n ?gﬁ% gt%;ihg‘ﬁgﬁ?.l% tcfé red dnde fibres ‘

nprise a plura magnet i c
randomaly dRpaséd Sibbdseinpardhicetl e paper pt bubbled s afeserivedoinl VS patent
di stri buted conpductive (Snd/ or s m,conguct ive

applicﬁ;ﬂnt 4003841 4647 50 F)g:]l]ilﬁl?. ther ¢ i 1§,\c13 & eontipyppslight pipes with
two erﬁfgta@rl%ﬁgé&’o ?ﬁ eadaPhford Edébl@tdf GAbY s%lﬁﬁ ¥ QeRbEN G i?@’foefppﬁcation

m xt ur sald partitcles. anpl es of suitable
WO 87/an6¥horytherbiSepatent 4,682,784r ti cl es incl ude, but are not

I ed to, the paro teriagls filled wth net i

o4l el ei8uot o8 AR HRoRrBPa g 46 tratbols o fapgomiy
distribRfdeprtiQBd | the addnPificAR0 ShR&2 Cdn B arRBgdd e b Naydr Wialayer-like

patent application WO 2005/008284, or the particles
structwte d eprisideting thafen ding glimersionsd | Yazeadeols PETvdseR 00 sPioE] thereby

he enfir ont.ent s .of.- which | s [ pgra i R

resem‘élé r%efr?ggr.?' é ﬁ)& er e%(nébrgpdﬂrggnt%&see £ &Qan%ie, i*‘?gd @%8 lglg.b/')f, the
identification features are arranged in a more strand- or hair-like configuration. In this
context, the terminology used herein will be clarified in the following with reference to
Fig.1A and Fig.1B. The discussion below describes the embodiment where the
identification layer comprises randomly distributed material such as particles. As shown in
Fig.1A a tag or an object of the invention may comprise a layer structure with one or more

layers, for example two or three.



10

15

20

25

30

randomy distributed materials that can formthe
identification features include fibres randony

wale@pasHed fibres in a sheet of paper or bubbl BGT/862006/000160

described in US patent 2.0 application 20030014647,
for exanple. O her exanples include continuous |ight
pipes wwth tw ends arranged on one or nore edges of
a layer such as described0in PCT application WO

87/ 00604 or the US patent 4,682, 794. [0401 |n case of
dayeig i e dhe iifentification ﬂ%’&’f e@ aehigh 6?@%&%%5%@&@11 dpatures are

fh?&%ﬁm WherBinS ik bﬂfeﬁﬁﬁ fég%ls ‘hab h&mﬁéﬁ?ﬁhé f4 caty gn St This

eatufes can be arrange ayer or layer-1l1ke
sdemﬂcamcm layens n;qﬂcallygcommtsesaatohestdn roaR spartrthére&maa pkmdailty of

rincBints Se bR oo tet (e Bt et Hingrgn fatures

wgfglc%h the %mlhﬂ:@@ta" o GRlEARIAcBRsN 5 8r P’isele@'th&[‘&ﬁﬁzr B @ e,
rand- or hair-like configuration. In this

poefekly, mittelese liviereds ngyeed bt therdéntifisation bﬁerdl T it fangihlar;

he fol - f 0
i aikTcrt b bt Shet Tt ekt BB Dt i ho R sl Snape.
l]HQh1§ Qedpden it ik inofdd! @R bRYIRFert ARAICERS i ARERThM is substantially

di stributed material stch as particles. As shown in
th@ qwlqlgaéﬂgi igtwadinogy)séians apd thinén thevemeining thirg dimension.

r I3 ‘?8 S{)z&? oStti‘ ieﬁﬁi%%%]@gr%ié% e self—ls@ﬁ{)%{réﬂg —e.g
MAM%YM%GQ shéef of I1;)@%'€il'(er]orl 8 drh%dcﬁiﬁﬁioﬂﬁﬂlrfg’llabfaﬂ tag as

'ayer in which readabl e tification features are

Isbewnetn FimePbi and rherefore dayers catandfpr| Aymay Haed be present in

UG ANS ot itvclti6 i riiced &@%ﬂiﬂa%ﬂm( Bl R miterials.
ypi cal Ty conprises at [|eas n one er eof

plfhdsr alentificetfon lH6f qﬁhx)/aydbstdwd@mhﬁdomar-t i€l mﬂnﬁcﬂlﬁdlyf slfattbred
the readable identification features. 5 Typically

th
mﬁ&l% yheregthe garticles m%lmalﬂfheclatq RAng, 4% gthich gage Pfelg%,st layer 2
?Bt be ﬁpeseﬁ’crto support a%?% g&lﬁgéy much | ess. There
0 nee the entification |ayer 1 be
rmbﬁrugaﬂm if theg ewfst (tﬂihyd%(ff chffanedt dm&maohh&) lagerde ahd to each
di mensj ons of the extent Iane S
tqiher. r EBgrecis nq fe%usrewswe@rt%étf 9e$ i, gﬁ&%é{%ﬁw be
| | | in
ol SOl URIAT %féﬁﬂ?%l?ﬁg&tﬂﬁé%ﬁf*n
df”dmamdmgl thelidenticatinp [fedtmes aakading elenvent (deference sign 6 in Fig.

identification,|ayer beselfs ortjn
plb §201 64 & s e ob 126 SEhcstn DhEevisE HopeSsyth a main

s%?ﬁemd“%élﬁgslﬁﬁ)é@f is Hé&@heBShers rH%V\ﬁblhé‘ ok bt @k :1a38F or more
therefore layers 2 and/or 3 may not be present in

errbwdtient surgace$ of He identdfivaiiom layha tForgkemplesim Big. 1A the surface

rlandom %E st.ri but ed ma al,s tificati any
R e B bR AR R Sihergiinp i jh A% -8 bane is a
&fa@ﬁo&@é@é& aﬂcﬁ dbey hd)tCécﬁ@tltuwﬁ “ehali) Guidadel’ I 12ldess th¥eddMnition used

all lie 1n a plane, in which case at |east |ayer 2
herein. Alternatively, as also shown in Fig. 1A, a surface with a usually much

smaller surface area than a “main surface” area of the object to be identified or the
identification tag can also be used for reading the identification features. If a
surface with such a smaller surface area is used for reading the identification
features, the thinnest dimension of the identification layer will typically be used.
For exposing the readable identification layer a reading track 4 may thus be formed

from one or more of the edges of layer 1 such that the track exposes the thinnest
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or |layer 3 can be present to support and to adhere.
Layers 2 and 3, if they exist, may be of different

walkewensitens to |layer 1, and to each other. TheECESGH06/000160

requirenent for a < f nor for a < i, although this nay
be preferential in some enbodi ments of the tag or the
object of the invention. 20 For reading the
identification features alreadi ng el enent (ref erence

e (rmetion 1) nolRnb LR oy ol AR ot Gome of

'?he fl&éﬂhfﬁ:ﬁﬁ&ﬁcﬁatuk@ dRf idnef Meddngall efaﬁ@a‘t@@ oG K8 track.
larger or nore prom nent surfaces o

i N&amneﬁdlaftne@dﬁbllciwérusectbpreexmmsethah am lrba@lng 1¢ithendrom a main
surf ace ane is rface"
S ol B, 1ot o hFT sl BB, pscd or
edaeifirmbndngposeet constitute a "main surface" under

the definition used herein. Alternatively, as also
$hoveading gibgt on A, mamssnrfaa@ er Wet wa@neémakléryy onrg ohtains a unique

SHPAL e AL ARGl RO BT P A S PR B
athsofifgerpriftah We reaiadmn Gofdde(wiithedlyi ﬁlitﬁlﬂb lp@crber;mg Hegtibd such
If a surface with such a smaller surface area_ 1s used
faérene  ibigitah PreeeTing. fousHption Sunprewiqns ddteripg f necessary, to
h
ORRSR o PSSt IR 56 DO B0 Sbikined if the
|1di@1mﬂcﬁm<ﬁatfeamneé aye mot foreadi hg ram<hmkly4dmmjouteﬂumamﬁal but is
formed fromone_or nore of es of er 1. su
ipsiead; pnigpe ientifiggsneeded i 4 #?ﬁ% eﬂ sme%arcode
dxag06/ 000160 11 di mension (di nensr on "a" in Fig.
1A) of the identification [ayer. At |east sorre of the
i']?]xerﬁrig&rpu:mt oy Heeﬁ:tamﬁb&meea:dmhg; umagmi mqﬁinrg Elenreagdalattenf or

om thi I\/leanl fuI I abI e" as used
¢ ehlrenRaiiHine BAORSadngerdng REReRE Gap DentipRed long the
!éc@@?ta%rﬁ FRABLY %rdll%ﬂgf %b&tﬁﬁ%])y FarlPauR ®ha8Pbelb®) to a
ai nedt i s” used f i dentification purposes.
(snrfn@amxp@ﬁ@ tther 1d@ntlﬁca1mnn f@ﬂﬂﬁ&acé’hgﬂeﬂt Hbe riotataqtign of the

track 4 ne o alns a_uni Si uch a

it Ga R iRa el B B R EE e BERRE ofbment) ensures
‘thatn@e rplativé 'oribEEom of tHd IréadfﬂQW glefehi mithcl@@pé@e té €@l readable
and stored (with any suitable processin t hod such

déergicatinm fatarsycpafainsd der sxampje, iarfhe ﬁlaiﬁ ‘identification layer)
|
gg%&l@%ﬁg@& Sqrg%égtcgygﬁgobrgl i &éﬁ&éﬂ&ﬁcmoé%a&?éﬁ%aﬁ DeYedd out

I'ngerprint 1's o
alcawraebt aidneecisdly.t he identification features are not
formed by randonly distributed material, but is

iThan expesed sHface 416 shen ¥ Mal WHRERIE rcks fetrxample) fs wied, the
T RRH P Yndy B bBUM AN GRICadiAL cithA I 6f the surface or the entire

surface. In this context it is noted that when only the track that is typically formed

»—1?

from at least one of the edges is used for sampling the identification layer, material
of the identification layer which is buried within in the identification layer (that can
be part of a layer structure) can also contribute to a fingerprint and its signature
which is read out and which provides the identification information for verifying
the identity of an object or a tag. Therefore, exposing only the thinnest dimension
of an identification layer makes it even more difficult to forge the object or the tag

of the invention.
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The fingerprint may be obtained fromreading, using a
readi ng el enment, a part of or 15 the entire

w0 dentsfib£at i on features. The readi ng el enent BEISGE06/000160
noved al ong the object or tag, preferably parallel or
"substantially parallel” (as defined below to a
surface exposing the identification features, wherein
the interaction of the &hgagenent neans (the
engagenent track and the engagenent el ement), ensure

* Reading fre ifentificaten Gafuapt wmeHRIBed W w&aﬂ% Eadiagrilement.

e a?ﬂ{@% ?‘8%%1 gtl ‘E]Egl lflg"rﬁig Rl ﬁlﬁz&aﬂhﬁg @fehI g&glposne element)

(e ritréddingn tieornd” aigire serissr/snethattt detedd then ﬁpgcrpnnt along a main
correlation,so that the identif]| catlon eat ur,es. ca )
Segpesn i L TR De g gt Beatepubiy the irtager g il So Hhat it

§éﬁ'sf3§9ﬁ the etgahh{‘ ﬁ{foﬁ‘ne{fﬁhnac%ﬁ'sftﬁe Qrfek. B theaekding %Iement is
exanple) Is fingerprint may be obtained

hmawexrwawl thegsuefad;dmrdﬂp (mthenﬁvxdth@f sundincuerfare arierash) thea the
25 surface. In th coné is noted t

T RSt e D PEVEARD (Uil TP MO Ay Bl to

@f ebli® t}ﬁﬂgﬁsdrfacé' $8@th BXerSRRR! hBBodd6f dcalafihg fHeGdda 28 shown
| ayer, material of the identification |ayer which is

o Fige G in$hia case thmcandfeldth is inpwtdedined asy & I@tlhat 1Cc the reading

I JeBre e bR Bl B o B ARuC MG BBy Raftres
Whithbmre Vi teseddigs delaey isfiaged bem rember radingnedhmique such as
veri fq%oq 30 the identity of an object

cales@a@gg,ntjle@ ihs ronding RS o SreTiearibogs aa the
gs%@fa'tét %ng{(lm qQy esﬁoﬂlgkﬁec‘ uh&ex?%@ﬁ {00 Bard il d 'w‘f&{ht ofl fhe area

orge t j ect “or t e invention.
204hned B?,lﬁ)ﬂ eRIpISGRO 0611 O (btﬁﬁ as b2ppResido rhgingtbe d1men51ons of

K ET R e AT
Fhe E(Quﬁ it ¢34 bﬁﬁ:ﬂ? | ARt td Bl (FRIPASWERr 8t RIRAE kno %xh@ parallel

‘readi ng el enen is/are sensor/s that detects t
fthatgtheprdadingaleloment staiddles sthef tiack dhrogghquictp rrgfinge of the

?ﬂlgfrp[l‘lﬁg é?oglé%iutggﬁ% qeqan t‘§u%ﬁts' {;l%lr | ﬁa%raﬁeﬁf iérérlr\%a ?atthre tétth since it

Wep@RS dnltBe Widh lof tef rebdifg E&&%nﬂ Yeiap @@ thd widtinaf theweick and
than the surface width (either width of a main surface

@lsogthe feagtyofthrfingemprintreaiiy el enent can al so be
. r(gvtﬁ Ffsege&hg?o F%n%fﬁgfssr%??fﬁl%ﬁ ? %%n%(gé Iﬂ}c'luc‘deﬁrag of the

ace W

Qbjéxt aBelf (orthdtdayieuchrad 18yee3d and/for Elrgay ailﬁb be pﬂsséﬂtlas part of
case the scan width is now defined. as

tthe obiesli Adergtigalivngn taepef the @HW%@SHW%I 2@?19&% the
5,4 AR L SR LTSS o e o
techni que such as
[041] As illustrated in detail in the following description and the attached figures,
the engagement track and the engagement element used in the present invention may adopt
any possible shape as long as their shape is essentially complimentary to each other such
that, upon engagement of the engagement track and the engagement element, the relative
orientation of the reading element with respect to the readable identification features is

maintained in proper correlation so that the identification features can be read out

accurately and precisely. Both the engagement track and engagement element can thus be
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engagenteat itrdektcan ibeaef pelygens] shepe

magnet o-opti cal reading, then the "reading el enent” as
descri bed above and the associated dinension "j"
w@hwahsBibe understood to nean the wi dth of therP@r/e62006/000160

scanned by, for exanple, the optical beam as a opposed

to being the dinensions of 15 a physical elenment. Fig.

1C shows a scan that is "substantially parallel” i.e.
mhere the scan is not efactly paraIIeI to the track,
however it is ear.eno#gh to gralle

t.th
of any PQRRGMENEHEHEL O IEREUI L Shiive 1P SRRSEHEBLIGRR 420 g cxample,
be demgﬁé@éé“agr&fesst (Ili‘& exfahﬁ)g@ﬁ dove; 0@&%@%%%&%51&? ds & dﬁ‘vfcy or as

subst anti al ara " is arelative term since
other stm@tewdti\abrs Qameblwquhys;fsalbh enechanically engaginst Wﬁlelangengagement

h
element & fuceldiicllaSh BoPbr bt FHSr BREmotEBat 8 etk Bl SHDG cen in

cross-sééfion'?]tsudzlﬁ afQt fnkilat shapyeh quatiByighiar shilelde@ciapgar shape, a
object itself further | ayers such as |ayers

trapezoadad Sapeaa rertagansbshepe. pyhaxaganahshapar or a@foctqaeealébﬁr@c Likewise,
o prouBhlE 0L 4y Sl O SRS LR Gl BB mbning

triangulirt $apeda trectaﬁpﬂheshapm aCﬂrapeE&d[lpéﬂdpeAa héAdagenal adhaple i or an

det ai | |n the foll owm ng description and the attached
octagongl glynes If the presgrysridrckds e 25, gaifeinghg sk tag, it can of

t
o YT S S LGP A T Ry, 49 of

engagenmrpbllement dihg engagearht wadkemay heve ant bsentiallyamrcular or polygonal

genent of the en enment track and the engagenent
shape, GHHBROTED $ha PBI'ART VI 36 G 1tn it PUIP 2 R oRH iy ctroula,
semlcu%hmtanvamﬁhca?&amech@n tmerﬁﬁaféab ls8erd ﬂqs% yfelng atdaolvay -shaped
features is mai ntai ned in pro Eer correl ation so that

dreartearpudart shape, a rectangular

s, PR R BRI Hun b L ABRTAR s o

R047}S@ @p8icA (difodiméids of thaﬁﬂveﬁ'mﬁﬁJ theRAgaehehegadkadt @I object
irreqgul ar shape The engagenent track can, for
or tag g Mifpinyentiqnehaseds) gHewpion (aadﬁzib,e%el( flegmed,agrpresess or a height,

when g)%r%gﬂ' Gs P E:}r(ﬁm%lo‘ﬁ? Jof 3% 18asP"8 t oﬁ'ﬁat&s Cﬁfl" bl YeaQl' atfRt 150

r structure that is capa
micronmetedy ool at dddst/atemg aga) ngcroctery of an@ageibemlt ZSOehE:rmne:terspor of at

ece such as a sl ot, or .groove .can fo ave
teast a5ty G0 BOrHERE BR o MBERE eSS Semtlny | oG agery and
centlmE{ef "i‘eﬁ%é' aAce?J}éﬁ’@l ghél 'éﬁ%efg@ﬁﬂﬂi fentifBE ath@réaﬁfﬁtga&@%eaﬁas the
a trapeZoi dal pent agonal shape,

same doaﬁargmdmg kg or depth an also ta@m’cen heg ghtee depiihlae\m@é to agpid that
een n Cros

other B FIT BRacr R RE SAAdd FELBPRR R PP REATH ARy RN Grine the

reading Eﬁ‘dcéﬁgﬂﬂ REMSN AP E cavity, rtl@@&ighlg&ﬂbnﬁk’@k&na}ahmw@@ﬂa bf at least
or an octagonal ﬁgh I f the engagenent track
50 mqu@ﬂﬁélisn@d maeye preferablya dqpﬂt wigrasisiof mlcm fers r mage ipgluding

millimetres or centimetres, for example, but not limited to, about 1 to about 10 cm.

[043] In this context it is noted that in the invention as described here an
identification tag and an object adapted to be identified both comprise by themselves
identification features that can be read in order to obtain a signature that allows
authentication. Accordingly, in some embodiments an identification tag and an object to be
identified can in principle have the same physical structure. In addition to an object that is

adapted to be identified the invention is also directed to objects that are rendered
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10 course al so adopt any regular or irregular shape

conpl enentary to the shape of the engagenent el enent.
wab®7esggegenrent track may have an essential | y BCT/8GL0@6/000160

or polygonal shape, when seen as a top view of the

cavity, for exanple a cavity with a circular,

semcircular, or an elliptical cross-section.

Alternatively, seen in tap view, a cavity shaped

1dent1ﬁ@\9]ie mgagtgglimé %g (ég 1&03?903& of gﬂo]lg{ gn_%glgé gg gfc’guacshdeggnbed here.
In prlnéslhabgl?fggégtnﬁg@?gegg Car & ggg %gf@/@%fﬁ?eﬁggié@g@ﬁﬁhcatmn tag
describedrbeti omemm be odfndeted mtn\aamﬂoj eohadaphed tebgadpmtnéind. t r ack of

or t of .the ent.|i on has,.. a
F0dli 5 Ghe Orskd o s otel 450 b Nermg i Sl Jagtingd © ana
“1dent1f§9ﬂi’%dat§eﬁ‘ deFiQAt{eS 'a@é‘ﬁseﬁflnﬂrcﬂaﬁ blyaié%‘eﬁﬂéﬂaﬂy mean markmg
m croneters, of at |east about m croneters, of
an iten sasmchabm thaioit reiag rhgndistéangyished uaxqublaa&@ma(ttbm lt%se Although
; %[ me,tegé qﬁ of at %OSIeat abo%t 150 mcr% LS erms
erms §hchy g5y atHmaiing  pIY P SoBERmST cveq g s con kst g
genera Gefef iR shi&lgrw @rougceprtekn@ tom dnbfef pEAGESRtbms, e.g. a
ement of t readi ng device_has the sane

banknqt@ rwaé@‘p@ﬁlaudﬁjlmlsam ifpffrogne pt fike rnode.sbutaitgdeest eat ¢istingpish a
bankno% t(p[héln 119 1919{1a1t &Yﬁ’é (i)a})lgﬁ)tt S. Oﬁﬂée berB Q" I‘c%ug{erite{{’e “fake”,
er cont ac a Sufface area o e tag or o
“forge’t hﬁf‘&byy’hﬂﬂmeédmgert}tmgeawﬁdl ng process. If for rred as a
caV|ty t he, engagenent _track have a depth of at
11843 Tstegive; fSer08 OeRts ﬁ;ﬁ?te dieoa88F acCpidifen to the

inventlgnﬁ Il% : Bfing bEhPIRhE! ol hs AREE cb P&ﬁ%‘ts‘l}ghlch are difficult to

or centinmetres, for exanple ]
tag or Imank tsecire¢ly, agabxsumlmtstrﬁelm Oletah cmnpoqemmqreldnfﬁcmtsto tag using
ext it,is no t. . t he .i.nyent.i o descr.i bed
REID, (61 EXahple] pcply HiEmel intser i 65 befdls Houh 26 REZS toes.
TherefbR, 1ideBhdhf ieffboBRhdhts; OfHRY iiGRtiByatine HERlréS Sare typically (but not
identification features that can be read in order to

exclusigplyh ifcvmeedé}yqdamttﬁ@ﬁm deatyres hegembngof whiehi dogs pefinterfere with

metal. %ﬁgr%g %%J l}ic{%gﬁﬁg%oggfg&ﬁf e%&g netilcn &trée#g&g{okﬁﬁ N ﬂ%tal)
semlc(ﬁlﬁﬁctﬁiaﬂﬁ)mﬂt’tylisy cattivet ¢ru Q)btiéz&ly ldistiagdiishdbde padtides. OE;;e&ﬁtples of

that is adapted to be identified the invention is
enginegling, CQNIP@&néSdlnFBldStﬁ“&?%“‘teh%%n%nén‘iseﬁq gl 25 e discs, oil filtes,
drive a'Qg?é?%ﬁﬁJ&ﬂtspgth%QQﬁ/eo%}t@O engifte! 168! fdnalke D¥r condition
g on or Incorporating therein an
housings) enspehsioatdompohams sschdasstnishad $heck absarberpto nanploely a few.

Oter SRl SEhSE SoRrb ST EBh S Shbleh e A, SN,

constn[cﬁ@ﬁehﬁﬁstrﬁétﬁra@r(e QbivREdr Iﬁgﬁﬂ%]‘iﬁﬂnﬂ) Omﬁﬁ deintdcfdafiBnal purposes.
[044] In the contéxt it is SO noted hat the terns
The engme@nng dorappyentsacay brymadapet offanyi mmh mgﬁengl usgf guethas metal,
rivatives are used r change

metal Oy ﬁ%?ﬁ?? ﬁg po LYeric erﬂ?telﬂgl oo toﬁacto togll(t:e;ﬁl gnays Other

objectsl ik | fAg Ubes e Nir @) WHiloeh QH&ﬁfﬁdahMayﬂ dalObtg ntegrated in
terms such as "watermarki ng" may be sonmetines used In
accordapgeswith th@ inventigreawe qlegtipgic components such as lead frames, packaging

material (for example for pharmaceutical products, electronic devices, tobacco products,

and agricultural products). Other examples of goods are credit cards, certificates, bank
notes, security access cards, vehicular key-cards, passports, identity cards, media disks

(e.g. CDs, DVDs) or luxury items such as handbags, leather goods, spectacles frames.
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generally refer to distinguishing a group of itens
from anot her group of itens, e.g. a banknote

wowioensmsk di stinguishes it froma fake note, BPCIE/SG2006/000160
does not distinguish a 10 banknote from ot her
i ndi vi dual genui ne banknotes. The terns "counterfeit",
"fake", "forge" and "copy" are used interchangeably.
[045] II'lustrative exanpllés of objects that can be

ed according.to the invention |ncI de engi neeri

on@nihe stdj%lﬁwa%g, PR JBRIBHE nPETRRFE hegpediments of” the

1dent1f%t§(§d &%l éndt tfﬁe otb?&t 9? tﬁ@{ﬁﬂfeﬁt?&yﬁt%l YesBIMAN Fhese embodlments are
fe components are difficult to tag

also ap;ﬁncaige 15 tRFIra;duﬁg) devmanthe eldelttefbatlele attapgemednd| the identification

erfere th the signals.from LD tags, )
systemi [} GPEPES 1oh OTEIEe b HEPEHAGOnt 8. PHb e Mehod fgr reading
ldentlﬁc%ﬂjﬁlgfmﬁﬁ@ntypl cally (but not exclusively) forned
b dentification features the readlﬂ%-of whi ch does

y ! .
r[ﬁ47]| h spie embpdimentsyghedhg ogtg@p@g obithe danerntion may comprise a

|f|c ur e netic, (for certain
SUppo 18$ Wé{ gn]}‘el% téﬁﬁ 28?1263'8 \Q)’igan%%dt ically active or
C[IZ)JHB]CﬁIhI ¥ Gfbotiibgent Sk k| ﬁgpdﬁﬁpﬂ‘dn@@ anEXcoheslatihg 28yer, this

glneerlng conponents i nclude autonotive conponents
accommQeaings layeia Remprissssat lepyt 9ue pecpmmodgting ée@qsau(ﬁie Fig. 6). The

accomr%ﬁas g@e{é{:ecss Nirs ?Lﬁn%ﬁ?lg['xgé/s g dast 1nelﬁgt' Hﬁd(ﬁﬁlgcdiﬁnbuted material

air con OUSIngs suspensi
that fonpsmpaadstle sdentifibatim febtumdssfoandensifinag tlabstjedieThe ao:on&msdatmg

recess gg—l,%%g@%fg\;evd Fﬁ%gg{y%qgl neaL n%ﬁ@@ﬂ)@l&&ﬁﬂ% accg%od%tlng layer, or
alterna%@fl? Mok @ Rsseh IR 61‘H§st deEBdnal ‘ﬁxr@ctldﬂa&ﬁhe BBORYRBAn): layer

tary-or recreational purposes. 25 The engi neering
or altegmatipelyénngy benrmbegadeidetioertorightatings, tfylpermamlm 280 4 40 degree

d t al tal
angle {ElfGe t o BaEguint FELRe, dosicert A Frefl HOHEFr be
contin@tisefiperfoliadd. CR tBen tag@atn&atinBtréced &usA herein includes any
identification I a%er can be integrated in accordance

kind oﬁﬁppﬁlqnh@at ivarraniged vethan dhe aeqoprnedatisggayeend thafcly adepted to
contam a%gom éﬁﬁ‘? %ﬁ ﬁgThQ%cng{rr%daggg b c@ggac!crtﬂlb% aptora cutting

arna I ca produ Ct S roni c-aevi ces,

‘mark, I@f BelYC b Sgrodid, antendt, |  uédesved| arpa @dLH:tI&))ug}thEr arranged in the

exanpl es of goods are_credit card certificat bank
accompepang layeru wccgé@“é%%aﬁearre@ss b e oRFroR & el form of the

object %@%‘) Glgﬁrestf ™ Sl?i}f}&?r%l& Higtids tﬁ:d ﬁa Ra1dbsksed l{e?elﬂ refbidSo a material

suc ndbags, | eather goods,
that hwelmbmcdhmbﬁtrednmdom 20073/ 913%6,4 oPOWi@@Z@Oﬂh@@OItG@nthm an

In the follow sonme ent referred .
sccomBRRRHETES B SEHE o, Heh b PoAROFTHag BYBboTE (B Gepprises
randoery BR@ibufbdeRlahRes 36éh deaftid@dor Frese BROGBLITEPisicRE® when

al'so applicable ' to the reading device, the

referringltormandoroiatdigributed angicles it meattido plde mfﬁlf fodaatiesa that can be used
for idgl?@ﬁct%ﬁén nglf}ﬂ%%t ?\.g(% fagg%{y%{?ﬂ é)%n%?eﬁ't Iné:si,izﬂu%%f 0'210}[1%%15 (e.g.
materihBfRaRlih® Mhagnetic domains) and variations within a continuous material, for
example roughness and colour variations. The use of bubbles as identification features is
described in US patent application 20030014647, for example.

[049] The randomly distributed material can be included into a part of the entire
accommodating recess, for example, by using a curable (precursor) liquid polymer

composition in which particles are randomly dispersed or emulgated. This liquid
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[047] In sone enbodi nents, the tag or the object of

the invention may conprise a supporting layer on
wakdoch3tihe identification [ayer is arranged. [PdB$G1006/000160

an enbodi ment of a tag conprising an accompdati ng

| ayer, this accomodating |ayer conprises at | east

one accommodating recess (see Fig. 6). The 10

acconmodating recess in tlérn conprises the at least in

art ran i stributed erial that fornms yeadabl.e
cOmMpOoFiHan ¢ G g%{q é‘%&‘f‘ datoy contagt o?"’l‘i[hd@’i‘?t Fqcﬁsn Of I‘FéaIBB{ee printing,
L3l
squeegf g 3¢ SHTPRETh Rl SHR00 GHR QIR Heae %@‘eds%efsed
thereinamto at tng theet rievesh.yA fer sodidfedties sk thei paeduysornfoc Bmple by curing
ional direction of the acgco dating | aye
the paljiney PRCPUCT oY (MRS Be TP ATLAL0 e olariot (UVS light such
compo%bﬁml@td Hhechduidall ?%@dﬁl&! ghd Ehetisiyt Bed nALLHRS eﬁs'iures that the
le"relative to the | ongitudinal direction.

1dent1ﬁ@@t;@nfmﬂms g sa‘@beggb@biﬁd éhqrﬁer Inpadditeasm ﬁhmmmsmn once it is

rfaor ted h uco at,i rec
sotciti caR 805 Bprietclfd, o PRARTRRRE 18 I R Opuctipl 3 s it
desired)iHidbitie ﬁd&@nﬂﬁﬁ@ﬁﬁ@ﬁ@rﬁ E@l BeayRt vakttbut tikinded ofddpitled 1hyer that
contain randon y distributed material. The
supporﬁcﬁﬁmem%t%é@@g bafupsontexiift ralse @etesiu that theapqunposite
roQv h, c
materifl, (Bhipd Rl B8 Borcl RS mAgiRCERE Mo SRR | Bt fom the
identifithon feaanes) dauislmyynnmgﬁlymytdbatedowehmdat ileast h@aﬂlanahe entire
formof the ééect or e term"

ag, T nd
accompOURpIE GR50 M Palhe RECLIES GRS b dRgH @fy? or, features are
randon'i‘@td'?srth@&ted Eelﬂﬁ;edﬁéﬁ 1@%%%%5&1&%16‘3* randomy on a
surface, or wthin a plane or within an accommodati ng
r[66es sEmmi@Ec bf switaletd composions mstugei pulymeric @ﬁhmsaes @r inks.
o G RER t Rm QRE T y ABEFE DE TRy i
(dielecki®d)edrighiig ﬁo@yrha@/iiéuiﬂsymi&t Eu*ebIR—eQndJ&f Uvck@ableScurgfdtsuch as
to also refer to features that can be used for
polystyreeast ieporsatessy. polyplaltensy cppluignigesy slobdenznspreles, elyacrylates,

poe 3y AR AOTHTS0ES, oL 4B AR 0o
that aré{alse degdribel o USepandidlapplicatigh 20840080008; dboenample. Other suitable
e R e B S eS8 Mot s
2005024583901 4641 o f)é%fbl@ ﬁﬁm rirbéh1é 0 ldvos-m& DS iNs thefrandomly

di stributed terla belncuedlntoapar
distribtted parttqlesenasacwmtnﬁcbaﬂusngﬂy)emfeasmeltahlﬁ neptaxplageridbynd particles

[ a, c ale oecror i,qui d I r .
that 553l P RERiOR, PR, dRPRErL LD P, otruisble, mptable
matrixQhateilk @R 4Ed typhirs thérfispthsii, 3@&17és1§6‘1§1§§rene or 1norgan1c matrix
PCT/ SG2006/ 000160 16 conposi tion can be brough Into

materiglgngushtaswhetals (pasticdedy dow fenlties neipt srctaly apd metal affoys such as
stderSEESRSRE e RS MR BB By s o

mixturel off fich & Rnipesiess . andfl paticled|thali fordathieOideifidakion features can

?recursor for exanple by curi ntg
deposited in the accommodating recess 1n solid form and converted into a composite

material by heating about the melting point of the meltable matrix material and letting the
melt solidify thereafter. A printable composition may also be based on an aqueous liquid,
an organic liquid, a mixture of at least two organic liquids or an organic-aqueous liquid

mixture. This liquid can act as a solvent, with the result that the precursor of the matrix



10

15

20

25

30

t he pol yner precursor by nmeans or infra-red (IR) or

ultraviolet (UY) light such 5 conpositions yield a
wore@hasdieal |y stable and chemically inert natrPEI/SGz06/000160

ensures that the identification features are safely

enbedded therein. In addition, the conposition once it

is solidified can al so assist that the accommobdati ng

| ayer is self-supportingldnd thus, if desired, that

%, ST bR ILST 50 b8 ER Lo Lhe notd e

disperse@¥£ BissdiPed il the OMPEAtion. nbraiic 3RatfR heferdldduch RS ceramics are
conposite 10 material (formed by the (cured) matrix

typicallyegresenhin amihktindomapf a disperstonahowevan, thepemay also be dissolved in

identification.features) i.s usuall niformy . . o
an aquiigy e O5E Rt SO ONE SRl of Hireotist p@aichpptg matera is
sodivnmPA@ERA0TERIatd, RehidleRQSEIMRE by ake hiMBtiORbE héill @hd taI tHeA Getsiiftered
_ identification features are randomy distributed
in a con@ifibritig sigp to Alschmgnweter.x naterial . [050) Exanpl es of

1o e : . i .
"5 FRTROSHL 5 50 P VAR B SAURHHNER Rl i

the acSopihaddtmgarboessi thas doés hoksedded bdeengimdded intonaimatrix. Such a
_édielectric) or gani c_pol yner.s/ resins mhichﬁgkg IR |

materig} fgn e any-BaeHs) batafiiepostion i the mcgsst is aBleeto Temgiy gt the

i ns: | L. . .
same 55 RS LA SLERER P Sho T Sl o B0 08RE 2 i th
identifieation tigdsyobe ssedpBxdmiges of stetah)eanatgtials éscluder adhesive particles
ol ysi | oxanes hat are al so described in US patent

or SbrBy Bichcas 06 P8BOM0 JHIBHERE MBTETEa b rasioRst g iaieh o e coated

beads. 2§uGOMRAK (chRNfor! € E@Qﬁ%&s’%ﬁt 6 €a dli’cgﬁdli SdteldNiddS the
pat ent applications 20050245633 and 20050245634. |t

accomingdatingorepess sing|thert imamobilieedrthicreim by ieatidrgsgnentivolich pthe same

. cont ains_th angdonl.y iStri-buted riicl .

tme oG AP Veplilfy BR G osof 15 PRAEPE WL Dok Ffgivey, the

materi@ndapasdif 6bRsin il&aifich@sntdahged, dentidntaticontifeat widsial that
di spersed therein. Exanples of suitable neltable

containpeiomainy tgige Flagneticpiomaipsson dpgraing f vapapgsilesdyinede)- such
e

tags deveditadd ledré, pdapted stictathat & dd ateachible ¢y aeobjeetrtaieddentified clfor this
are_di stingujshed by their |ow nelt.i oint. Thus, a
Purposi 1o UL O e AR S REARE 5 e G FHBEeIvE f i least
partly Sl &b fshibiRbe@No ftE@HiAl 8ondiRp. ASUROGEdRfnddAtihp Gayer can be
accommodating recess in solid Tormand converted into
self-suppartingosee ebovglt sudhah g ¢rsavsedly vthout anjiefurthen iswgport layer.

oi nt. of the ltable matrix material and lettin e :
Howedgg fp Rlsooieaiory 1§ RSPt v, o RupRr e Fa B o Pl e i
wantedTBlY a2hpPpoReaPasigcised hB sAFHQOUS tHd Sippbst lapd? thatdRMNipposite the
l'iquid, "a nmixture of at |east two organic |iquids or

surface thap coptacts tar aecousnqdang deyerimayrecat vt partlygafhgsivagr at least

ety S B e B Rk B g v

or the l!?ﬁpim Rlyeladf tiel lattasis iphssepitdycdonspriseatr congisn dfhemy material that
identification features nmay be either . . . .
can be thermally bonded or for example gluéd on an object without affecting the integrity

o

of the tag, in particular the accommodating layer that comprises the identification features.
Suitable materials include polymeric materials (both organic and inorganic polymers),
metals, ceramics and natural organic materials such as leather and processed natural

organic materials such as cotton textiles. [llustrative examples of polymeric materials are
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di spersed or dissolved in the conposition. |norganic

matrix materials such as ceramcs are typically
w@e@3astied n an ink in formof a dispersion; hoR&Ewe62006/000160

they may al so be dissolved in an aqueous or organic

solution. One exanple of a dissolved inorganic matrix

material is 5 sodium (ortho)silicate, which is

solidified by the additi @& of acid and can then be

intere in a condltlonlntgp8 te to d

sC
selected 0Bom |the | gToRPs SOPBLLIED| & S iypropylene
e t e
) G S o, i
polystyrentes ];wlyrmethanes, 1Buyderylatesgtodyiinade, palys@eo:mSytonmr@rqréy a few

:{Eﬁ ﬁjhﬁtea%‘}r%e oggcﬁgagpagtsq‘?elf gqiar}ryﬁ Wetag 8{: 8 ct dfo the invention

may co?x?ﬂrﬁ@rheédvley ldg@f Rtcak&ant randemly Restdivhui®l BRkrRY if A6t embedded
ntification tag 1s to be useda Exanpl e

into a matns mhat ameéf-meﬁm eithien &Wevahﬁersqr\pesupnmﬁ epgan hﬁused in

i bres such as scept eic
order {o, At m RoRdY RIS Rl 0 Bl (SRE ok Pt by
immob@afhgf tAE raNSy ﬂls’ﬂﬁ)uddd&ﬁ@téﬁﬂdnlaﬁtaﬁeaa)ﬂthﬂsﬂp@ort K icoted dayer that

into the accommodating recess and then i mobi | i zed
is in contpst with thy/agremmmaedating recges- W suppart layes ispgesent the idgefification

| ting.of it h
oy PR o b S8 Gy DBy
materidt @it & corhgteibld ith aihd sdenfi Bation émyer tar b@uﬁd’pﬁoﬂl as support and/or

contlnuous teri that . contai ns domain . Q. .
cover g BFIEPSb A HALTS TREIToRHe PR R HERPeBiief ¢ Plastics,
metals CLtamids Oé%hlelhﬁath&@ bl S ﬁ{alt&mst REHCAREINSE BY Wb, glass and

’'accommodat i ng layer 13, |ike the other tags descri bed
combirwipes thedmt Beargpleh of Ismtahlet plasticst inglaie pobymesicamatshiplscuch as

be identified. For, this ur pose, a east qne
pdyeﬂ’s}'g §€n c PONFPIPRACHS, ¢ SRS BT ngpq?%@é i P9 yegi‘}gf’ 1 ark? ycarbonate
poly(n@dbmyme 1Bkt & doB@Rénlpakéd Yorsb padduetié® ob?la%ﬁbjaﬁid@cbuch as
to thermal bonding. As the accommobdati ng ayer can be

bags, aredifs- @Hﬁﬁp@ﬂ@mﬂ@ Il(aég@l%kshe@g etey Shitaple Egéasg@ gegamics include,
0 I i's
but areﬁotgg&g%ggo:’] )t{)i} %’Ikgl%%aaﬁ&ge ‘{hiinea g%%%ed%maggt [ nghf aygr on a
JOs4J0rBy kigyase of fa ccwaﬂtl@d:r drfa aup;mptplnybr (iayense if aisea layer
the surface .of the support |ayer at iso osHetgﬁ
cation

structuge of fh¢ sRIdwie sreciviedst saserd & B tTUSH Pl 1
layer cBf b@gﬁrﬁgﬁtsﬁﬂ%}dl% sglgpgﬁéd’ §1d°ﬁaa§?‘talsb %Setlectxfdﬁ{a%hé‘ucally shielded

sui t be su ed to thermal bondi ng
from békcmomﬂl fingrh yhe tolpe(uathe cavmadhe a:gldMaglemucunel ﬁgcls apgyer structure

I if the | er..is present ris r. . .
further gt be GROORHP Teihe paned Aotk R B PRI 1 ispifeation
layer, ﬁf thfsoirs PaAG | TheUhiR@stodinRAsiOR o Ghe W.leh’ﬁﬁbﬁtlo@f hg&t daidbe easily

he integrity of the tag, in particular the

CXPosedc(@omm itragk lohtagredt fiem anqrrmgréesoii e gdgen of the entfication

tayen) g P P olsh s PR B RetR RO OER ter sruoture

if a supRirBhrd/orCRVahE fayaNid uvad)udtah a@g@ag‘ibﬂemmlloéﬂllegresyﬁhtha@lane
eat her and processed_nat ur al anic materials, suc

(or in geme GrakMimests iSWsiantelly (Rermeadiovlar g dhpplach et fan yﬁgﬁlﬁgatlon
layer o%{e%&&'s&ua{l?e.m 2007/ 133164 PCT/ SG2006/ 000160

[055] The layer structure of the identification tag may comprise at least one

further identification layer arranged between said bottom layer and said top layer.
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18 selected fromthe group consisting of polystyrene,
pol yet hyl ene, pol ypropyl ene, polyethyl ene
wo enepbikal at e, pol yet her, pol ycarbonate, PCT/SG2006/000160
pol yet her sul f one, epoxy resins, polystyrenes,
pol yur et hanes, pol yacryl ates, polyim de,
pol ysilicones, to nanme only a few [053] The
af ore-menti oned tag as wel9 as any ot her tag or obj ect

oshl™® By arad s 2n ke PRGN TuRRn RS e Mdintification

featureR Ndag dstedividea i adplomlity ¥f idbﬁ€1ﬁb:ﬁloﬁel|a§/er§ URR® FlrtHe increasing the
ei ther the cover |ayer or a su E | ayer can be used

securitynsingg gher effegt aéqsigé rtt> ipifater thad afmrs mcludad del thenidentifipation
layers ﬁsnthgg %g{}ﬁ%gét?y peas Zix legxmr this ﬁ%ﬁpe é o‘?@cﬁc}:@ (;I"edundancy in

ute erial inan area

the sysseip fiier Gicresingrthd ayjiabilithal the identificativnttagt W th the
accommpdating recess. If a support layer is present

(10871 iEhe JabPostrcaNe feny emnﬁ?aa} lepst gpe angerpdiste figien arranged
betwedn \2i PHUBRP datiBh Pay@ti]&fa"s%fd fh e 1d|e€t¥t%atmﬁ Eby@ﬁ' ncipl e,

every materia I'sS conp e Wt
i 088} i fii 1ﬂ1att1n1nmest dymnsmmthhe ukeatfitdion lager supgedribr readmg, the
of SU|tabIe ter

differe%ﬂ%{eﬁt&@cagig q,yer y,ah,ye aﬁ tﬁl?i imgasyres e ?ﬂp a‘lugl y from one

anotheFeTﬁls Sallo% r's@ ﬁ&r&t% an(i%%&ﬁﬁaneﬁﬁi %a@ingoéig@‘t@lﬁfdﬁBﬁBﬁ fcdted in
such as | eather or wood, glass and Tconbi nations

said idendifigation Byar(pl eBhusf as ﬁtrtlablredlptdascty @yi helindeded which also

o G R o BB e bR K e e,

POSYE aTiO bt 65 thePOWi¥étnBL theaik ¥htainemah alls 02 EEmFRETEN laYignment
used for the productlon of plastlc articles such as

markingathat fustherfacilitates dee aligmenank of the weadiae partstidbe seader during the
proces?HHe%ﬁg% sgﬂd%f?h? TicAidh &8 cs include, but are not

mna, sili1ca, bone china, enanels, and
V060 Ollise identifScatip Bakler@y Irtalye:oumsa,f at &easouﬁpartsa;fahe (Deryeds),

suppor t r (in case . of a two
pluralify; b8 prg gla%at @'f?ugftdrﬁf’&“f}% %.Sﬂmeﬁlioéfmeﬂ% ﬁﬁ% qna e%twn layer
comprisks, Le't@td\a@c?ﬁ)ed thesident b Oﬁﬂlfé@ﬁérpﬁbOSIO@y@JZAqa& tR€irkdHAG MR patent

structural |y supporte may al so
applicgicac tM® ﬁﬁ@ﬁ%@@&%& & yAOSHneﬂedelcﬂlavﬁrtg)mrbelvdwrandit fleastsanhe of the

S e sandw ch str cture Such a .
pores (oflap Bir BEAERS TR PHEISIIRHE e OL RpBeaRLicor pignotisable
materibh6NELS bulsktABARY e&cﬁoenmcaﬂdﬁag)maﬁéndl hBh other embodiments, the

identification |ayer, this s wanted. The thi nnest

partlcles maYs b Fangpmiy, dlispaesad m.a:mai:r@h or dle paitigles peay ginrgvigsd by

o the track obtained fromone or nore of
spuﬁm%ﬁ@&%ﬁ%ggﬁ%%o he identification Ilayer) by sinply

lcum] N®y Im@tn‘:dﬁtg fighor (Iﬁﬂﬂﬁﬂﬂi@grfd&fbﬁ dhaietvice fith drtixﬂes to define
. ayer or a | ayer ucture | a sSu ort an

the 1d?f’6‘é@?‘ilq(‘%’gfe?‘é‘§§r1¥1 the u&e&flcaétonalﬁyenateé AT C%eﬂym imitated
with eQﬁ%ﬁ@lzﬁu?PFlffm slgé/ggﬁo ﬁ%&eﬂﬂnﬁﬁﬁﬁgg g%ne?g@;&f the identification

systemi.dentification |layer or the layer structure. 30 [ 055]

T tr f th denti f t t .
clffal B RCRie Byt (Renerotimsn, o1 PEAHIBAOL ayagetic (or
magneAsAAE0 §artREINEBY ARMIEMBRIIL hhANEE AR n3h&ishOR) | ftEles as

randomly distributed and/or oriented particles, a magnetic read head can be used as a

reading element that moves along the track that exposes the identification layer, thus

reading a fingerprint of the identification features that is formed from the magnetic field
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WO 2007/ 133164 PCT/ S&006/ 000160 19 [056] By
provi ding one or nore additional identification

wo 2002n33164 he i dentification features can be dPwi/e&z06/M00160
a plurality of identification |layers, thus further
increasing the security, since the effort needed to
imtate the information included in the identification
| ayers is thus significag0ly increased Mor eover, this

neasur e i ntroduce redundanc) t he system
disteibitign, P 1 BF S HAEHE. (6] FAGTIoeyeL Paptelss, s Providing an

1nexpe1'1£i\%]£rid higily &ﬂaﬁl@gdex{n@i%ﬁon-rﬁﬁmhﬁ% eAn§ G lal %ﬁhlﬂ'ﬁ%g magnetic

onpri se at’ | east one internedi ate ayer arr ange
properﬁmt cemele Beriddini deridérftification tayen yiseluding dingt fioritedep magnetic
at.ion | aye est, di

materilf S (EHERPRR O B TPEOT ISt GPALP Ol o T gencti

materidld. NI8ERAE thatemdls hisddnkRde lbay efeSndtBimitdid/tot @hbﬂﬂgﬁéﬁc&natenals
nmeasure, be separated spatially fromone 10 another.

such asTFiesNal CovigdsBpathet wrmsprimdingsaliayst exdet and evamlwg thgreof, and

oer e RS Sk ERFEChI, GBSy OPALT DAL Ml gonc

by maplHtieh @akSdso coméeayated Bramples alfi suck ynféridld mclude ferrimagnetic
Identifjication tag or object of the invention. [059]
materiaft,g-g; SBINEY. SHECE mnécfﬁnﬁ?s fUc8 4Snmémqh&ﬁa Qtligr mptegials commonly

used 111?131%?1?%’[&%%21 dcﬂ%?%ﬂ 5@&5' (&2 lithﬂt ghﬁ'a-Fe—B Nd—Fe-Co B,

tates t Tent of the rea part of
Nd-Pr-FedibeTi-AuB)n§ut (eg. SﬁCps)ocaadsalbiys rsaahilasgAéNle Permalloy and

i dentification_features, [.060] T. i dentification
MUMeFag;?é? e@y olprnaT e Rieptieption iPfprpafios A ffe B¢ formed by
doma1ﬂs§§f%‘a§y§ﬁg nﬁignéﬂc%réﬂ)éﬁléfs Withinandathyoudigdtéd ) ¥ @8ling voids in the

particl es n sonme enbodi nents, the identification

aterlala‘ghet cagsnpatiabds magnetie rondsées. |S11ctusiqmlemof varying magnetic

properiins ffbieBibr 5008/ toianamag sl T DHESY PubRRG "

qocss]s Ithﬁ@é Qi gor@ds meRehl BaNed dhe poi@s 3P WiEle sreCarltal Martially
the particles. The partl cl es may consist of a nagnetic

filled, ghe h@gﬁatwébs @ suhgtartiqlly normegneiicsypistialn dp gengal, any porous
I
host mg n_ﬁ&l dﬂl!rirtglg talé %a%t%ﬂgﬂ%gir p? npﬁ @41(&)%&15%1%%&25 mfc:}'t)sog esplésé%ntlally
elecmctaﬂiyanﬁmmlg;(caﬁrbet used pxat}tel [oteat nmtnihxm (iFsoxdi y] ehiis st m?]tenal has
6l], B .
sood S e, A e 0 O e B e
the pox?eé tb r@)ﬁle'r QSQBﬁJ bf’ﬁite'lf?)@t fnGRkHl f‘ssprb%nké@oﬂ gﬂ;lé qAtald8fon, the

ayer the information can ony be imtate
host maseriall mta}mlﬁy ghinghizey oxidatiimoand bewarttéd pbdmyacalrmo@t\ﬁlcaigm of the
ecurit

Y. O the dent|f| ation s s e 06 The .
materifl H e S BBt pranit i ERRac SIGG Y SeetomEametic
signal GBQRRHI fFork Mie taBBE DEh AR ARkl PRICALi GRS - A BYitdblPh Rt can,

magnetic (or magnetisable) particles as 30 randomy

for examples ¢amupress poselsorumite erapeteddar theanedisatipmelgpleminiumelilgns as
descrﬂpe%%g I@ﬁa@&s%‘?ﬁ%,%, §,035,960 or Nielsch et al., Journal of Magnetism and

Magnetic Materials 249 (2002) 234-240. Thus, the host material of the tag can be alumina.

[064] Other suitable host materials include porous polymeric films (usually bi- or
tri-block copolymers where one component has been selectively removed) or porous semi-
conducting materials such as porous silicon or porous III-V materials (see, for example,
Foll et al., Advanced Materials, 15, 183-198 (2003)). Examples of III-V materials suitable

for use as a porous host material in the present invention include GaAs, InP and AlAs.
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readi ng el enent that noves along the track that
exposes the identification |layer, thus reading a
wo ovgaesysd nt of the identification features thetT/562006/000160
formed fromthe magnetic field WO 2007/ 133164
PCT/ S&G2006/ 000160 20 di stribution caused by the
rmgneti c (or magnetisable) particles, thus providing
i nexpensi ve and hi ghl29! reliable identification

st r teri X iti . net
Avottsiite e riltial 3 fioufles BRhles BEFUPPRCENGn inclgrgany one of
the mehﬂb@fsl&‘ tRE z&Mfte Aherhl E?ohﬁ dfok SnsPamas @lihéptil oMk SElaBhAteS PRillipsite
ferrimgnetic matérials, antiferromagnetic

and mqmreﬁe: Qther suithblesporowsmaistinls inclwde ispigaic oxidey suehi silicon oxide,
terd.al s.used include but are not limted to
ZmCOX’r@ ?}Slr}ﬁ’g%&?c materials such as Fe, N, Co, Gd, Dy,
t[bes|c AddesaRNeion glitamb@ysy, thxiddastiaifidn I’i@g@ﬂﬂb@é‘ct bheatention
and_ ot her compounds such as  vnBi, CrTe, EuQ, Cr02 and

may coyppEse @lweqhtmtf epRdHCEVe §F SeheRWuctive parleles. Al dn dhe case of
conaucgfgg Or SORL %h@tﬁx%ﬁqarﬁ%eeﬁe& %%Hglg rﬂgﬁﬁx?itfoﬁ'xﬁ ;‘ 5193 H98rmed

| magneti ¢ arne
by donfiig off esying mbndt&tmg»nqiertiee wﬂm arcomieris ahaert mmtnclmg voids
Ousedlnrranetlc rredl such as all%y J Cr,
in the pinategal ﬁaat(cél I\€a PEGPORICs uch domains of varying
magnehd (?E(‘Speﬁ?es%e-rﬂhuz n%a'%ber(‘l {netﬁl teﬁﬁﬁ%}lduc@&g & deBMSonductive
su Al'Ni Co, Per oy and MiMetal are also

particlest nElentpicalf e dondhieting deutdrials inatuide metalf, cupmas but meylinaitesio Cu,

s, Fepfi A hfen B RoPRa b BT B TR RGE BEGRR eBiicon.
galliuni@tBhidal gdifiah GalRe pléﬁhhlﬁbsiﬂ(i‘cﬂ@Qﬂﬁioh%ﬁfd@ﬂﬁrsﬁé}ﬁ&ne $81), to

domai ns of varying magnetic 15 properties are thus
name @HE @ripus degonding wethtSemmegwe@ma@ﬁtlﬁﬁ@éth@éma@ be used as a

readln%) ale}nﬁ% r@g s%’gﬁl\?&%s%ﬁllg?ng%ggu rotg ztrae[gath? Ilde% 1?5?( olﬁztggtuﬁes that

are forhedtfrom te eledtromagigetis ftesd &1@t11bahb1y caused b‘yg)assing‘:current through at
material . In general,_ any porous, host naterjal

least jomeyof | ik Pastes. abitibarlyy aRofle HPEAGiRlg HKE @ﬁl ¥e§13t“’1ty’
condu%g/‘?tgt ediast@Nthal five & fd Mm@y 'd%lfﬂ)lﬁgd n&)rﬁﬁfi‘tlve or

in the present invention. Usudally, this host
sem1cmﬁhﬂmeqbarﬂn¢ies 20 agfowlamaﬁrmltml withinetheradentifidatodyelniyemmay be

ility.i r that ati on the materjal, in
detectit 5t p it Gpasihe PEGFS RS BBt B o g Shse of a
porousq{cﬁyﬁﬁfeﬁgl 12 p@%'df Gt ean! Bt RN WitR Blectitflly B@tucting particles,
material's stability mnimzes oxidation and unwant ed

the samh st alatemstl givemtaboye ot conmsctiomvaih e magnetie pegicdes, may be
Such properties enable the nagnetic, electric or
el ectromagnetic signal obtained fromthe tag to

r@6s] Mntiadiisal of altdentivélyabb edenfifisationabg 6r bigisét mmt erntise an
can, 25 for exanpl e, corrpr i se porous alumte prepared
identiffpptiom das CRRSHEEN 2oPUEALEHIOR | RHORY refleghive, qasOrilEoR Active

pc S P BILR ARE S5 00 ABES B s

the way2leah add/ér plide of pularisitiva dfdfght that & tralsmitfedt theough @r eaftected
e alum 0 r suitable host materials
from f%biﬁa fhgeor B’ngo‘[? t?l&]o?rg%%cfmentp iap r?@ﬁe%}s‘ffé?w 1_begpsed as a reading

element for sampling the track formed from the identification layer to read the

used.

identification features. These identification features may be formed from, for instance,
particles that fluoresce at a specific wavelength, chiral particles that change the plane of

polarisation, or a mixture of particles that fluoresce at different wavelengths and/or change
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tri-block copol ynmers where one conponent has been
sel ectively renoved) or porous sem - 30 conducti ng
woraioensxabs such as porous silicon or porous | 1PERSG2006/000160
materials (see, for exanple, F611 et al., Advanced
Material s, 15, 183-198 (2003)). Exanples of I11-V
materials suitable for use as a porous host nateri al
in the present invention22nclude GaAs, InP and Al As.
WD 2007/ 133164 PCT/ S OO /000160 21 Anot her s |taql e
the plape of nelarisation of wtsased dight, tevdamn ealy gt £ festpossibiies. 1t 15 also
I
possE 351 SR A AMAPRE Bl e GRARCIR0kal R Examples of
opticallyhdistizgutighabphparticles iih@udemabtatopattiolis, ecerﬁlh:eparsulles apxblgmenc

paﬂicl%g{l%gglllyﬂcgéhg%E)@J!gpcgﬁgp%al Iﬁg ggﬁg@gl ¢ gtﬁing%ui)fs uocrllfoic’ S orqbugbles

and doﬁqﬂistdqu&?}nhg ?ﬁca@lpﬁ'@ﬂeﬂ%s' WehiY a &d?ﬁmh&?s%htfehﬁlaﬁﬂtpﬂm&ﬁ&s and
or object” o he i'nvention may conprise a pluralit

combinafiog thederdt i ve or semni -conductive particles. Al so i n

tﬂ@ case of onduct i vle or fgm condl?lcttLve rticl £ d/o

ARG e FVCRYUPT oRAY n#15? MiBFUgR Ara R P%?%&e %;7“ T

magneGBR Af)/6f cdﬁaﬁeyﬁva:galﬁom Werhi-¥endREaRe kld/6S0 dany Miclve Fartlcles
conti nuous material including voids in the materia

and/or ppaeallyaligingvishatde particlss dedurthes ippisye the whiabiiicpnd the security
of the Qgﬁ”&h”ﬁq 81tle \éggey#%gmg't n ({nglgin HPEF 1315 % ti&l Q/ehgl n and a
conpassed 1 ernr'“conducti ve or s m -con

magnef@vietifit&ion. cdd ebehmplahér)tect ongiedllyn ghéraztvefalgalmrmoielthaiehas a
metal s, such as _but not ted t Fe, N or

Cu,
significap oBfEect hdt b @@ammeén%v ing yaid, rﬂﬂ@ctdpﬁ’ﬁl%tpé&is?%l dn the
1dent1ﬁﬁ?§ér#%§el(1%?§éﬁavc‘é 31 lagﬁgt dln‘i%lsith{Hﬁtaﬁ& ¢lida, top@f béthBn about 10

, tinumstlicide, [1con nitride or
nanomstershto @beut(S80 @rirrontedersnane onI y a few According to

t Qi mbqdi nt., .mgneti c can bhe used.as,.
18651 35 HF c g tortog ootpI PG « Ho PudRYFRREact QLD of

1dent1ﬁ|c§ﬁ'cﬁ{ lalyerseBdf cdiit dlﬂ@ﬂiehﬁﬁ@cﬁfohqgatﬁ&@ﬁ#écﬁﬁerh afed, Whérein each
forned froman e ectrormanetlc field distribution

identifigatiereldyeryis p@ésblﬁ gld@nm@n ytﬁl@m@nr identificetien layerse of
S[ﬁ@ p]%érea n lPdl ({‘n ! f"a elys eent Gf(?ﬁdrs o%qn%féogﬁgﬁl&? Ll bff‘ kocated

coh ance

in the liddsgifiehtidheagr a;ndgmbbjectl st mebimtze;ﬁloslo(bc@ citlemifidation features and
sem conductive particles as_a function of position
additiogpk Hifprmpation; likenginriceathi & predireto Filicl dho tregaychegttached or

backgrggﬂrl]cg%rf?nﬁ]ﬂgﬁ ?ﬁ%&ggggg%c?ga aﬂggﬁ&j& (such as a conductive

porous host nmaterial the
Hoves Iaf a vihitiodr embodimefi kHeesurfice(s) dhatcenpose(k) the identification

onductin articles, the sanme.host material s, given
Layer(s} E0yE CPHOTE® RRGCHP ISt EHARoRpRRIP VLY Pt il gl iable
for ph}%%% fly PeRB&ihglthe ﬁﬁﬁtlﬁbﬁfanEye‘i"fFo?ﬁ @ﬁ‘\hfo\ﬁﬁ{e‘z‘ltal Hﬁﬁa%e (for example,
i cat Fon tag or object may conprise an
by chemiai tand/ot atecloami¢ad legradasiam) icat hg uaadp pailoagias yhig fmaterial does not

prove QI3 S0 B PSRk s b B, 8 e
track. ERRMpfR! dORIRBId hfat@ Rl tthat cAhB8Imprised in the protective coating
include, but are not limited to, polymeric coatings such as Teflon coating, a rigid polymer,
a sol gel or vapour deposited material such as an oxide, nitride, amorphous diamond, a
diamond-like material (film) such as diamond-like carbon, tetrahedral amorphous carbon
or a spun-coated lacquer. This protective coating (layer) may be a “hard” material. A

“hard” material is defined herein as a material preferably having a bulk yield stress of 50
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t he wavel ength and/or plane of polarisation of |ight

that is transmtted through or reflected fromthem
w@ewonsiltng to this enbodi nent, an optical deterdDSGHAG000160

be used as a reading elenent for sanpling the track

formed fromthe identification layer to read the 30

identification features. These identification features

may be fornmed from for i2stance, particles that

flyoresce at a eC|f|c & chiral partic
mega-RePNS: R JUPA A DB i é@m%?/ﬂ%n § i At e B £1, fepuitable
polymﬂ‘f t}{h@ratc'tsc lag Sthb higdrd f hKeF &I 6 Xég/ %Jtﬁcgr fitha¥B YRt esﬂl%l'ﬂshas the
/or change WO 2007/13316 006/ 000160 22 the
advantpgeanef deingo |t<mghs and dranefarenit ¢k singlel doatihg layas efupely methyl

f i I i bl )
methaPate Gyt hyBEREH DY, di oF Fin shatife B 30 w336 RBp e pftBfmeric
methylfrﬁ&hakfr? te. E:aaamin@ﬁle@fsolu@m is@Rlyn¥eriHed g bsired cBating.

e

particles include netal particles, ceramc particles,

A8Vl the B&Ml@g,egref%@umbwn@@@u@f ithey Tepsling dpwige of the
1nvent1%ﬂ§pl e ﬁ&%rlg%:cp rﬁ?esgmeﬁll%&{rpe%&le&e atdo éﬂh{ggblg .rt? %‘ep Hieﬁﬁﬁéa‘uon
ptica hina

orra AS of 'varying o properties W
tag, the Objebﬂadupﬁedlmﬂﬂ:r ﬂdalhtlfbddd thd ddentifixatien dysten)ribiemagthad for forming

t hereof. [06 i,nventjon al so i pcl ude a
anlderé@f?aﬁ%%ag&ﬁdéf]f @ﬁé fordeagding @;a t 1HefeBinOEBAEP I N d/ or

v X d
S04 SR, Pindhr SRS G Ml CHASRHK om o
plurahgmﬁramdoaslytdmsokdmed]mmclﬁpnmh;eied htetheeﬂetrmtﬁlchmmylawrd t he

24, PhrennE Rt By W5 PRe T e Gt EMLiig som

the chARGRELHE a¥Rhbdrh&Rt b0 theC AMdBRILY TRIcRIBNpRHecled YRbEANEYa unique
the average particle that has a significant effect on

ﬁngemmé(andrﬁg@rra@rrcht i ncl udi ng voids and domai ns present in

(81 (B g et YR, R o, S G B
plurahtyooﬁﬁh@gietﬁ(lﬁ agetsablepaticled iddlaRf ih the fdentification layer. In this

identification tag or, object of the invention, a
case, ﬂﬁﬁ’[ﬂa gelemgnt is %@ﬁﬂqﬁi‘:é‘%ﬁdﬂ%@hﬂﬁ?@r s each conprising
r
(425 ThE Rl QEALHIARY b SR ERR T e g A BB Trom
plurath beconildeivel dnid e tsemnitohduyativs pafti?tﬁ@]mcﬁydedeadhmgientlﬁcatmn layer.
ndi vi dual ers, different kinds of r
AccordiB 8 58 Smbomibab GEars PEETON ALeRealing Sy BEpERgse o

magnefheeréaﬂl\ﬁ%nteleﬁﬁn{ Sedlting Qﬁ!@t ad | & QD ﬁﬁﬁhé’t&ﬁ‘%h%@teng@c for an
dditional information |ike a price of a product to

arrangvmmﬂoftrmiondg diraydeprsl particlehed or  background

1B erre R RS e P e Cuf oAb wpibintefinflop rom o

pluralitydl edtt iopti€aly QBtivéd ayte bﬁﬁ()alllys /d@d‘hﬁg@l@ﬂﬂﬂ@ dpddiyclés included in the
rotective coating princ every material that

identificgtigyjsfraefee. A&cgprdmgjgji t}laq p@bgﬁme@htthmgeaﬂ% element is an optical
reader'e(%: %Iﬁ:%tblc P @l rﬁa%yleeﬁd fd rgnegfﬁjicra? rﬂ)qpa%e%r dapegea (ERctance or

fluorescence intensity, an optical anisotropy, or the like. The reading element can also be

adapted to detect photons reflected from or deflected by a plurality of randomly distributed
optically distinguishable particles included in an identification layer of the tag or the object

[077] 1t is also possible to use a reading element having at least two different
types of reading capabilities, for example, magnetically and optically, or electrically and
magnetically. So doing, the security can be further improved.
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25 by chem cal and/or nmechani cal degradation) can be

used, as long as this material does not prevent that
w@rooresHs4 some of the identification features BCESG2006/000160

meani ngf ul readable fromthe track. Exanples of

suitable material that can be conprised in the

protective coating include, but are not limted to,

pol yrreri c coatings such &g Teflon coating, a rigid

pol a_sol gel or vapour deposited material such
%ln e rgading deyica can £wshes eomPTiaT arftaekingsslegpent. This tracking

elemerﬁ'@%%&e&' cﬁﬂtaté fdrl asﬁfécﬁb%ﬁegﬂt APORGkidn K€ the = egding
rbo tetrahe ra phous car a spun-coat t ed
elemeﬂt aelqtmer to thh |1dieqtnﬁ0atant feamresdzdmmgpad |dayieg thenprypcdss of reading the
material. A "hard" material is defined herein
lden“f%tl%f‘f?éf‘%?sr al preferably having a bulk yield stress of
/ _ 'y .
B R Ay oA ORI B gioning
the reagfingaelsmientaiith resm@wmﬂle tientifization &wturese Thertthckmigeslémebnt can

[ I t t h h dvant
also b, Ragpiia o7 OB AT b Pty postitiytioe sRidRG eRHFRs with
respecOfo tAOidenTHEANON fehfbididRing Rh® ABrdiSy B QEUCAHbINmMER®, HVisual
spin coating the tag with a solution of nononeric 5

mark qp bR providadrser pasiional mikrerasriosrkor 88 Ay elignmeny mark on the object

o de POV o PRI aREGHIRRL Sfond A0l Beff¥0 pigea o
order toffuftie fadititaendn @forviiréd ddiectida DE thdidentifldatse f@ﬂhesdlomeﬂ $n the

are also applicable to the identification
identifiggfion {aysh ot 8y cKemBl. Ay ORtiFalissasor iapd 3 f?éﬁlhachle%a ﬂlshed to the

actuaug%g{etﬁﬁgéu Efﬁ%tr?&lﬁn Ol eﬁf&ln Qhw?%‘tﬂlsdem ification tag

ng identification information.
1jo80)0 7He ﬁhdang Edanzhca gnaa)l fortbert bemalpvhbdaddpt}md tearacking element

is adafifd G ddramaane ool g sk TeRedihe elalonf alopE G Siriagg used for

readin% a8 idehRtiohh dhturb e ThE AP RTh gl lRARAL HBY aR6 BélaRfaBld for
o detect a signal resulting from the characteristic

electropragaetipahie mea@ﬁmg@errahﬁwsmyslmn ehthedegphing pl@m@gt Wlth reSpect to

the 1de8%2191 gfe?’fél i %lgél h@ggc%r'dﬂ}gego ggpstee g&?ﬁ 'gd 4 éeadable

electronitgBeti®giiding flay@ioa feapire lis’ilbl‘of/ﬁde@fis Apgsigbnat réference mark or an as
neti sabl e partl cles included in the identificatian

ahgrmeagaark I'This may, forexample, derdesffichiye of dpemagustiq material, which
allowsr%%ﬁfﬂagy %&@Hl&ap &%&;Eg?ﬁe trdd g]n%] elél;ﬁ t't& ?éjilo'w.a?bﬁrﬁ%ﬁg which a

rea ormation froma
ﬁngergninﬂshzillbe/capturemnduct i ve and/ or sem conducti ve

partjcles included the'd ntification |ayer.
ABBb Gioa i @ i FoheCeRe TEoRgE ol S s have a
proces%g%&ﬁ& hiSAbd & c&hf&b Vd%'fﬁ giRble G The ﬁﬁgéi?ﬁhtcreﬁc? 8¢ithreading
[ enment readi ng out™ an el ectrl cal parane .
elememihmﬂa@tmmsmrcct rd‘f@lenmw sigagtreen g@&mude@tlﬁr am didemtification tag to be
valid, %‘ fRe g%ﬁarltgpe R84 tfro 2 identification tag differs from the pre-stored reference
signature by less than a threshold.
[082] In other words, a pre-stored reference signature can be stored in a data
storage medium of a reading device (or of a remotely located storage medium which can
be accessed in order to validate the read signature — an example of this would be a database

connected to the internet so as to allow signatures read by remote devices to be verified) as

a set of parameters. This set of parameters may be compared with a signature detected in a
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[076] The reading elenment may further be adapted for

reading information froma plurality of optically
w@edo7assies optically di stingui shable particl espérsGrde000160

inthe 25 identification structure. According to this

enbodi nent, the reading elenent is an optical reader

or detector which may read out an optical paraneter

such as a reflectance or 25fl uorescence intensity, an

. tical anisotropy, or, the |like. The readj ng el enent
perticofi s, qEiegen tg{?a‘%%@&@%“%@tls SABBRd tpdhs %&-sar'@rrsﬁﬁrence
signatié sﬁl’%dl iﬁgﬁﬁga‘cmﬁto?ag@ﬂ%&ﬁ{]ﬁgt M 10d dé@ﬁﬁﬁme‘fwégéxstgé REEBED and the

optica I stingul shab particles included I n an
pre-storetbreféréncesignature tyless thin ¢ Heeshalyl mlug, e idbjtefttatiB i @ngidered

[ t..i l,so possible to,use a r.eadi ng.el enent . hayi at
to be veifie. B PPR RRiogh s S saanEebiEan itk Hine it fisted Dy be
considérell a8HRMN. 9t isTRERSE ﬁ&'ﬂe}fes@ﬂ? tR#thé pld-Store@Mreference signature is
el ectrically and nagnetically. So doing, the security
stored pgmmapently in hermempryovietireaipgxizyiel Bathey the reading device can be
o H AR B DAL L8 P S e
data st6ta@B®iddiirs redatetveith teepécind ke rehdifif ldevias. cAlmABRSY tiee reading
. alignnment or notion of the reading elenent relative .
deviceirpayt breable Enteceive g prs-starad trferenescyigintyrg dbat dg ptpreg ip flae object
. ) . . TN i
to whifi SR T Aal RO e &t of BEMchiibEq 1h Bl bEREY £ ncted that the
object adaht exp 6D theoipvemtainl ymap additioadinbave Steradefadtheg indbrenation, for
ith respect tq.the_identification features. The . .
exampl§, 4 PHE;‘? &t Qﬁ—‘eﬁ?hﬁféaﬂle BrRYaEeren Rped T B ﬁg‘ﬁt Bish fnformation
may b& Rl I aldBRvdrRioRhl D48 cBAS al thdldiftfendibial HRAES IR a ThAIBRE strip
with respect to the identification features being
or a memady chipcbheliqadingodaviresmay Hive dilsoeet adaptedvto ead suchesr Kignature
can bhe.provided as.a pqgsitional.reference rk.or as
from o Ay RRARE YR ol HERGPRR, pEAE STGERERH 8 f fpemory
chip. Ad@hémalkgadtvedisathpatile Rh@Rg Wvichistdiepted adi f28d ehe Fedd signal
_should be guided in_ order to further facilitate an i
(possitdy véy a rpaBUgicetien deyicosudhias 4 epannyter attachashthe éa injerast or via a

- i.n the. | i fi j r -

mobile 85k B cifbol bics HETE & AR Hhob®Y Bl rof AL HARBice (uoh
as a sedvdr Wainpoter nwhdérathes datatiast b€ preesiciied gefetepo® siignatares achowed, and

., this. [080] . The readi ng device may further b rovi ded
said regpselhened fievies Ec%?%ﬁ’_ eqrapAEfthe xRd s 5 Pe (g relevent pre-

r I PRE
Stored? %fg&yslﬁ‘?f gce ugszgdj#%nr &H{rcgggl nég;kt%ﬁg?@gtgﬁ‘?fv?}l% tiggtn()% renee
signatifre dharcemiel ¥ hesatadatsivioegar kenkenmessage hickoolibe mddpigaigvicor(or to
the co g TR A R R S A0 %k B G193} bR p&linent
informa€eMstoré 6Atthe MafaBadel FScoRfeN® noC@tkch A6 FOIH he reRotdhe $tated

_ enbodi ments, a readable electromagnetic guiding |ayer
devicegranfretgriup Sighel Pating Betnamatehpsas forohand plree mfpreationr(Ruch as

suggesgirorsl? Qn %{ ags(gepglfthgﬂgg? gﬁmﬂ@( e 11’-lrﬁlle?6 g{MFﬂSEa\?&rgleijanpl € be

ructure erronaghetic material, h
[083] The processing means may further be adapted to update the pre-stored

reference signature by re-writing or appending the pre-stored reference signature using
information from the most recently read fingerprint/signature and storing the signature
from the read fingerprint as an updated reference signature for a future verification check.
When using the identification tag or the object adapted to be identified for a longer period,

abrasion of the track or the entire identification layer may occur as a consequence of the
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allows an auxiliary sensing el enment of the tracking
el enment to follow a path along which a fingerprint
w@hb@ah3iie4 capt ured. [081] According to a furthe€T/SG2006/000160

enbodi nent, the readi ng device nmay have a processing

means adapted to conpare the signature of the

fingerprint read by the reading 25 elenent with a

pre-stored reference signature, and to identify an

identifjcation tag to be valid, if the S|gnature r ead
intenser pegmof Hee | detiicefenPHnStdy 2ai fhrasion payhcayse the characteristic

31gna'fd?‘%1 ?% ?h Q:F‘xgﬁige{doglg]r e%?&t?c s 'téi’ﬁ‘ a1'i1”\§/ﬁlcﬂythé ‘Ifﬁesstbﬂaﬁnrg?erence signature

n ot*her "wor ds,
would rabﬁa@aseamecmsgamat such anaabrimgors bffecﬁdnayl haved ﬁteaconsecp]eag@ that an

um of a readin vi ce (or.of renmotely | ocate
identi g rLIgE B TE AT Y S s B SRR Sy PR dRatigused in

one erﬁb%hinsi@ft o f HRent &AdnSIpARRS Hﬁﬁlgﬁs ARl stinabubé §ncY\@tH¥é3 this
be a database connected to e internet so as to al

updated S@atum assthe gagistbiedrefentnse dignptes Thos, ksma]{leqhang®dy1ﬂagme due

Th f be. .
to abrafigh O piteri P IR i intlof af e TR o o et ving
the funtfidhaB&2 0Pe @04 0sineDarPéttdrie6td elbssefsation WL kL dt thébBject to be

measured signature is conpared to the pre-stored
non-vahéfaéﬂ@m@qu@ncgwéabna@ogm&vweidn the data storage

gﬁﬁ'ai]“rfh [a E&? G hd ML REYESR, rbecorﬁ‘%@?cgl%ﬁgre%ﬁ%e‘aﬁ %an be

store erence signature iIs
used ifi ks ol deteraline a dhaeactetiotit i($ipatied nhdit Sepressitd dreeillentification

be verified. In turnt bj.ect. .as such _or the C
featurep of {ips 128 or e phiget %daaieg e Beddenifion SETRIRs pieRd g\eads that can
be use@ Y 1BHLL Ssgd lih ch3eROMBY BlayPR! vidES Bosaty rekm%rst%lles B agnetic

pre-stored reference s ﬁ% ure |s stored per
data stmmge It@esgdmnd gislfdrives,eZidl hdisdeVaz's. dibkst dmelr magretic st mgders
devi c can desi gned.such.that it is a
for exdigRlp; GUSTALY ¢t PBIGE PEFePICEOR: GRETHILY KAGDD g an MEM,
can beSiks@d.CHh dd¥iton, dRtRLISH Of A?x&@dipﬁﬁélr&fﬁé{sesu‘dhtag th&ad@hdtic Kerr
to the readi ng devi ce. ternatively, the reading

effect oeapi de mylng &l@r edetormiging \dharanieripies- sudh eds ribeeclentis or

electroﬁuagnlgls qﬁetn &gcg)%g%ﬂt %Pﬁl&gbée%?E Vi ? e%t\#h 'ﬁ%ﬂi }nlg:Fer or

EMF gdmlssinétemwm cdnt bd: s;amtaed tbhakuitdbde fiehhaey @n liehﬁsefdaﬂnr this
of _the invention may additionally have stored further
purposenF o5y RAgTPURINg foptical paragicistiqsy énspph%t@ gectoher pijtedtipde may be

used e%ﬁp% € ﬁ&(ﬁa@%ﬁ‘y %rp?gitnl\}se ilﬁlgbﬁsa %ﬂdggr coﬁﬂgtﬁl‘éefg {2k %}99
t[@85]di Oecesthe sehatoar framdbs objectagrike tag has beqn dederndned, it can be
subjecliiaBy SRRl OGRS oHGPGRS B f hi Jmiooth take Fourier

transfoR@B @ Hth @ Rhkthe At 04 Sigrial &)Y’Gbeséi'ﬁg‘f%bﬁhﬁﬂésl PRI Onpréss and/or
magnetic strip or nenory i p. Another "alternative is

encrypt Ithe signatyre guiangtod etorage |The aﬂabm@smrsd segiturh e(or gfdlesired a

s TR VB FRTHPRCE g FEa5 R o o

readin€ QTNHBitE@AL b0t ﬁ@Wr@&s@d%n@ies@ed?@idrﬂit&i f&h@ NE&h bO stored in a
r enot eI%/ | ocat ed device_ (such
variety of data sforage media such as a hard disk, smartcard, RAM module, tape storage,
magnetic stripe or any other data storage media (so becoming the pre-stored reference
signature).
[086] In the invention, the first signature can be obtained from scanning a surface

area that encompasses the entire identification features comprised in the tag or the object of
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as a server conputer) where the database of pre-stored
reference signatures is housed, and 20 said renotely

wo omatzddedevi ce is able to conpare the read siPCESGLZ086/000160
with the relevant pre- stored reference signature(s).
Upon matching the read signature with a pre-stored
reference signature the renptely |ocated device can
send a nmessage back to the reading device (or to the

ni cati pn devjce) to y the item and praoyide

interesty Hémﬁgw%a}sra Papyblsih epta B’efgls HEENaf GRldfoms feadig aportion
i n

of a suffed, W) RABDE g e GEHIR DI he RRIRL AR Sotb Y e Smple in

applicatihag Whmhn'acmnfe sy efr devetl o Bmdhatticetion i oayrist suﬁﬂménilio lneaalsonly

wh h
o poriPh 0G5 Rl D s R BB 0L ROt e i
exposefl UThieFpaleal adaphic: HenUpsRhRsthEe dﬂ?& 8toddd E@Qamfeeiﬁéﬁmuon

S|gnature by re-witing or appending the pre-stored
informatigigr lerthis Wiy raeesseng sinregfor ireadienand rsportiingnthe lvkgnatvse of new
ngerprint/signature and storing the

tagsor?&geﬁ{.%t ﬂﬁgeﬁ U‘FF%mthe read fingerprint as an updated

U\h AT e réjuiietelt Sof Ainl@ 4 UtpdftRiI'V &igdatat ales mmessk it more
en using the identification tag or the obje

comphaaia@tcefprg@ bgeaysgdhe peitieon used isanqtgagiered e rhedéentlﬁable from the

s Q5P 89 T B LS00y o

prefereRHIlSEH6)4A00L 60 indEpendéetninstrucsienobithihethe overall system. This

identification tag,.Such an, abrasion caus
means &fﬁa&rlacaeesﬂ?fm C@unger%arﬂa? opd, tqoaepaqﬁgﬁ@g% enfie g@eg?g%hen layer
e |
(e BN UEIAE RAAY SlCIEERBAIAPHLER e o
authentiwaje kv ebjette Tmalénlmpheaﬁﬂgaﬁleamusepddmlpﬁ|1n¢arbats©s] theagost and

RN - RN T oM N N K

the origiA¥§bdRRr bPRakigsteianges in the detected signature
and stores this wupdated signature as the pre-stored

rI88&r b earsbeseanufrem thinaboves rtais) paspiklegayl efranOoR jofea Higstical
a f a th tifrcati e
vl 5, AT KGR Sfrblad SRl s A BBk
identificatiéil ipofRistd Yo Othké Htacky at @iffersitntigea undr loes®@iss For example,
classification of _a tag or the object to 5 non-val i d
ap

manufaeiurgd dagsan he mead st HBPiEdhe NN T ekiaing Gaiered op a data
storagcax’ﬁg(gl ) ethd Bags 'ﬁﬁesﬁ’egﬁ&%d @ gffelrt%%PSthe ?ag?#&y &hipP0 @ supplier

rea can in or to deter
of parts tiorr the tagtansdtive ifdusipyat Thie jagt ysat thee mfesmsribs ta;gne an object to be

taggedn QPTG B0 PG| QoBLnaTRe dRtibulee Hedags: stomers.

Alterné?t%ly, P& 145 @6k BE Realit9SRe 43 8Mer dhif 2869h¢ RighRBiChdR BN @16 the tag
deo cassette recorders (VCRs), magnetic data

onto osumiw@d ﬁhartég intheandolefeetk Ind r:me@ oljeqssT milatitet & bg adepkified, the
di 15 {0 lL.e.
signatiipS SR B bt fhae e PEREE' Fe op BulBhut Al pyp sored

referercd @ipafdSe adh, M'_d&ﬂ desfzéd) begent6d. relhﬁteﬂdéﬂtioanﬂd stipb®theted M case
of magnet o- optlcal effects such as the ma netic Kerr
of both the use of a tag or an object, the user such as a automotive part supplier or a

pharmaceutical manufacturer may store further information/content such as product
information and the like on the an object or tag containing an identification layer as
described here. Or, in case of a data storage media such as a CD containing such an

identification layer of the invention, a user such as record company may store music on the
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effect can be utilized. For determ ning
characteristics such as the electric or
web®@ctnsasagnetic field strength, any conventi oP@l/SGRog6000160

sensitivity electric field neter or EM gaussneter
whi ch can be calibrated to a suitable frequency can be
used for this 20 purpose. For determ ning optical
characteristics, any phopgdetector or photodi ode nay

used equi pped where necessary w th Bol arising

b
CD ang ﬁneﬂ é_i%rﬂamlm?s estosur- Thip castemeionayhgmebtain thegsendeignsture
and colirShOTRAHLS AT B 8L S SR DR my b

stored pf aaedldtecdath Gtpagecmesiufe). gin didet e yerdfyothe Hderdtak @f the object.
Fourier transforns_or other nmathenatical sig

I
Altetnglivetye dbg g ¥ISE MG RER) therdae &p o RBIcesBrient pdingethe tag and

thereaffll SEnPlhe s¥Hatt HRBhY ?%ta @fo?égg lﬁéﬁiﬁgc{fi e,TH@oﬁ%&ﬁfser may first

measured signature (or | esired ‘a subseque
producedbs vomchesdig nisnu rof )intersst hd sénd it ke tonmembtet loeattawwhere the

signal obtained fr th readi ng of the t.a o
referenty S gHIE s Bt ol SLUEL/Whar §A SHOREP Mo gt opdh cepses
identificBtich int@Hla@by iPbbtdRba 1S {HRI RAR oTRidhafil€ frofiSa fagdh@ h object of

di sk, smartcard, RAM nodul e, tape storage, nmagnetic
interestand wetwed any dthsioraga medsun fommibseaicnt idsatifigationiof ghe tag or
the pre-stored reference 30 signature). [0861 In the
invention, the first signature can be obtai ned from
q089INIIAGthes SEHERAC embvdadedthalf SRCARMIESRE fcAdingNMdehtfication
identification features conprised in the tag or the
featurep fy} aiebjedt onetaeithe gyeetiorerdscpsed e febowipg.

'[ﬁ§@r 4% ¢ one %m'b%dlj@r?ei‘?f?viﬁforﬁlaﬁ@n 39 %A&JH{%HH % g)mn? LP 'réndomly

fiirst 'signature only Tromreading a portion of a
distribwted fpacteclest that abey inchalding leadtyinapgroof isaid wentifieation layer. The

Jddentificatjon features. For exanple, in applications
plurali f?fﬁn@a}ui Rrbutpd garicles pan beFagIPHc s Iineatqﬂaﬁﬂ?atwﬁﬂwve or

: f -Gl : Pt ; surface

semicofuie o SRl LBti{ O oAty IRUAGHHaOR AR

i[@2Ht iIhi thatcasn whengemagetis pxipdeedre Tl ghe peadingamay comprise

si.gnat yre, t hen, becones the pre-sto i gnat ure )
determniifip At 15t S0F SHRer Gt By Eiot fei STl Bhd o pestion gf the
identifichfi®h faér sfaRél tdadrané objee0 rrﬁéﬂegy b Iagec%ﬁ@ﬁ@gmﬁ; s@gnal @\btained.
_tags or objects can be reduced. [087] The requirenent
In this egseo ey identifgatidnalayes mpyacemprise 8 Fuhgretinlly; negyagnetic host
. [ d 0 i '
materi i3I0t S0 whielniitat REREUAFe bR, Bty Hinbfc b A,
i [0e21t | THecrehdiap ni@abel hickeast @mp rcha@dietistid dfethe magnetic field of the

. identifjcation |ayer of the t or ohject al one, but
PorthfprOéFf@FeW@%ﬁ‘Fa}lo%%ﬂﬁr Mt‘sohlggg’ ﬂﬁ?ﬁé‘ﬂ%ﬁd@ﬁtme Slsorder of the
e G805 U5k 0ol SR 0l fhly B8/ SV o oRARcnof e
propertiepod thecidenthficatinh ilayerj fhendxiafipbatsizen shapgeand ¢mexationgof pores,
) the.entire tag,or qbject), despite only sonme.of the \
inter-ppi AR RP- GRS USELF Fineain RERTH SRPUe R oEBpgiste material
in the irdéﬁﬁﬁ@e{doﬁ,la%wpmﬁ@éahﬁ%, g pBRKS HestRRAHANs REd RRSBSorder can

the cost an
be a characteristic of the host material alone. As an example for this, a host material can be

object.

used that has different pore sizes and interpore distances, and the pores of this material can
be (equally) filled with a magnetic material. It is also possible to use a host with ordered
pores in which the disorder is created by varying the filling degree of the material within

the pores. It is of course also possible to use an identification layer with a disordered
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15 effort needed to counterfeit the tag w thout

significantly increasing the cost and effort for the
w@eoogitssEb4 producer or legitimte user. [088] ABCT/&G2006000160

seen fromthe above, it is possible and common on a

practical |evel that obtaining the pre-stored

reference signature and the signature taken for

identification purposes t29 take place at different

tinme nd | ocations. Fo X le, 20 nuf act ured tags .
structite A 85 G2 PRErceuiRer GF (1B EPERAE GAdEs % 4 pRasmgi mterial)
the cry3fll oSbREEGh Ofha nHddifl wihi A Qa%%’x‘ & ArRiel ﬁ}térﬁ@ﬁ\'ve is for

are delivered to the user of the tag (for exanple, a
the posws pbstenatenidl tpdensaghetic arvefoa theoiageriwint ite dust frgth thefiserder in

.1a ser. t hen fixes the ta 0, an. obj ect to be .
the size g daHpD Ao alipt B5%es ieRaranhi B S hae Sl apteriaD. The
above PréfektiddUihiol chi b Manipulfed iPpREGece difbaeF Mathb Y&dntifichtidh layer
tag can be read b% the tag user only after the tag
(Z

of the tpgear thisabjegttcar Alsd be kensidegedss degrass of fieeddnuded the tag
: @ggl Iaﬁxl %gé eetii%%di&gntctﬁg ?de%iﬁ%gﬁq%lcltaserai(sj %Bl{)jggte% go ?glé%netic field

signatures w yprca
prior Wheich ddi@mbitiont sf e et MeBtbae ichiteAnit bhehepmagsdtier feld (the
reference signature can, if so desired, be sent to a

signal} gl Pettion eh thmdleatigraston; ek, Iny it ggbodignensothe magnetic
materidf Svifdin 2hd ?cﬂanﬁﬁceﬂ{bnofﬂy&c tan HB ereHﬁgﬁeﬁH& Nid8r Bhe magnetic field
autonotive part supplfer or a phdarnaceutica
beforeneach franding. €Fhisaycredses ¢hef mapingic fielfl cigmt ifanéasgneadihg. For this
such %S@E%Od ct 30 .informati on and ,qtlelgg like on the an |
Purposgn i SpOTR DPLSe. 8 FEPRORGRERHS FHEREIS YL CrbRC Pgidp Teamagnetize
the idRFAAREEYECERN dMthat PRo®REE L bintp16 BhAmEEREQOL tHTGHAGhetic field
such as a” CD containing such”an” identitication |ayer
generagéd fromm spleneids oo pombinaisens ofmrgnels. r ecord conpany nay

Y e e s T R

the id&iSicaio laz‘él’)’oﬂthefthhttﬁé Bbjebidis sememglatddd TalsUtdringd@ébording) of
) conpare the obtained signature wwth the pre-stored
informagipn cathbe deediamagusetizing thhmegyetienaterid that is pregentolpp example,

o AT 5005 b A s o

ernatrve
particleh ef tthe thack tdeontajre atagpetioco(ort dedteeadiynepridoetiig) gnatetalSor by a

there er send the sigpature o the data storage |
THEA f@*ﬁwaw GRProgches- ol SECoT StRyS Pxe?grﬁblyrs%&e (peier to the
first dét%iﬁammémgmtgfrtaﬁgﬁﬁfﬁy 2ABALRGHRE deterhiifitibn. @

renote | ocation reference signature i s read
a[f95kt ¥ekdnasheraenbrdimentorfadie imeshitioninclidesbstoting awes than one

i denti.ficati.on infaqr ion.i tained in the .form of
pre-st e st e SRRt (g b bR oB) Rt 16 OPfSRT By SERAGGS read
subsedu@nS¥ Gicefba@Righatldd dars F 86EngIE M BathPred HRSRAWENthe pre-stored

Identification of the tag or 10 object. [089] In this

referenqsndignatures dyodiphelied @t mandementporeds againsk alipygrstored reference

signatl'.u%? EN éd 1% At bgs%abgf gfa:rr'l 3| %vglegqjﬁ?(ﬁﬁ file sal‘g&a%greg Eo BQ fised as
FHventTon are discussed 1Me T Re o OV\%ng.

the pre-stored reference signatures for the object different reading devices, that means at

comb

least two (a plurality) reading devices may be used. The plurality of the reading devices
may be configured such that each of them define the spatial relationship between a discrete
area of the identification features to be read differently. This difference in the configuration
can either be inherently or deliberately introduced. For example, the reading elements of

the various reading devices may be purposefully slightly misaligned with respect to each
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[090] In one enbodinment information is read froma
plurality of randomy distributed particles that are

WO p@i7asbact at | east in part of said identificatP@ONSG2006/000160
| ayer. The 15 plurality of randomy distributed
particles can be magnetic or nmagneti sabl e, conductive
or sem conductive or optically active or optically
di sti ngui shabl e particleg) [091] In the case where

magnetic particles are used the readi ng may conprl
other. a“btsemﬁm tﬁ@t the 1eadiag’sowatieletatiopdip doy gach rea lﬁagdﬁtqecwould

define la ésgg?ﬂ}g Plf?e%%ﬂt fgéﬁsegu%ﬂglé/tﬁg ngﬂgtuf%lﬁer ee%@l'? Tréadi@aﬁ%vﬁ)& would be

shghtlyréxjfeeérit CBg swniak aillstheﬂat;ﬁe-lsmded dgndtures hnds ugiag e‘hent fer subsequent

verlﬁcﬁtﬂ;p t c&%l&g E](S Iggg/keﬁéga rveggg;%%?ﬁa?eps ) %nw% Ié:?(lgt!p leg consider

readln% %%Ek 69{&&9&4&&% RALRS. 1@%14 &h@mg ei@l%%f & ﬂ?&trée{dn?é device is
92] The readi ng may |'east one characteristic

perfectbyf alngwdn’dnghpmvtdes |a@hghanfre Winech porte ctled fthe "haélgned signature”. If

|dent|f|cat hat,is hi de pn t he
the reqdfighlamiefi ot fiReciGisafine, deoed ey Eopeged 7 chifiple, by
about BRA6loheted] 10 miébmettrs %%fcrdiﬁéteﬂé%rﬂ@b@ﬁl%ﬂ)rﬁ&e@i tol 188 $dft, that
one of the 25 propertles of the |dent|f|cat|on | ayer,

providgsor sigratrs mebu o b&swébé thanHeBsignatuae’}. off toe repdingslement of a
tird PG RO, 4 SIARGCR o RELEC LRI RbIP By Pl || ptcABfbier, 10

mlcromaeﬂs; b6 ingiatontuerk @y €100 rﬁmfor@etaﬁptcethel figla, ﬂﬁt prifidee S signature
material is used t he di sorder can_ be a characteristic

which (gantheacaligd dheygm @F.Szﬂnaaar n&Y sieringthe,aligned sigpgtusen jeft signature

o 30 Son 14 B pEOo 8 580 LOgl8 g A O e Bl of e

methodrahé sysiém canie8@ilivd Yebeyualf mydnyfriehding devices arertegeemamufactured
material, It is. Iso s&&reto use a hos

i th :
for copgmpetidpale, Shasg il dces R vaaiogs @g%nbeych device.
Assum¥® YA ehak RRurhi ﬂn!is!aﬁ@mﬁ@rgrﬁﬁwmalet e e hRhb Ak WrBeest € +50

pores. It is of course also possible to use an
micrometenst i thére dtyi otoringy ene witt imaae dsetso raf e prsestoned 2607 £1Q@3 sEnatures
cones@gﬁégn%glglgélgg%% ?%dgfg% &Sﬁg %%glr'ﬁu(esa n?tﬂ%lltso aet"il%s}( i%,@gﬁ ereters)
it mean@thAt £@dn) the et edivfigabd gfddacdi@t ieaderobtill hh@vémfcﬁfrbs’pbndmg pre-
Wit hin the tagl for exanple. Another alternative is

stored ﬁ@fpre:% 3 oy wekh et the Tead ignatergndt fugthemerapyle of the
use of 135y ' SEEHEL Mleal g ek icts (o QR AR £ili? Hline e ol agference

signal \ié 1fh tiee readingegeratite thmtselviea[h}we Jome 5aﬁhmrﬂnpﬂxeme:|haﬁae’&ristics
,ﬁyxhl ch .can be mani pul at ed to % uce.di sord e. .
(e.2- STHRHF SEHOTIHP APBHNE SSHiNEleh GY i R 5] Erapimggipvices with
a rangé1 b &a@ﬁlgcéi?é}ﬁérgg iR peSrHR 9F Si8Ratlfes PosBle it A2 :ﬂmﬂ? onE%dmg
nbodi nent t he |dent|f| cati on layer iIs subjected
elementagmebe tecbidsiddIn fhis embodimesic b subsegneritlyatead mgoatutdwamhus be

L h f the t]
compayeiish Fp SRR St Stsfe pieso i HeRr b Lon hints pbifated with
apartlélﬂaxt déct@ﬁb@ma"ﬁﬁﬁlydfréﬁjdmgne“ c 10 material within

entification | ayer can be remagnetized under the
r@gﬁbthlca fipghey embodiment of the invention, in which a barcode or another

serialized identification information such as a serial number, binary or hexadecimal

information, or an alphanumeric code (e.g. a name) that has been assigned to the object is
used as one of the sets of identification information, and if the reading device does not

fully, completely or correctly read said barcode or serialized identification information, the
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bef ore each reading. This increases the magnetic field
signal for easy reading. For this purpose, a uniform
whei7ab36e4+ an | nhonogeneous nagnetic field can PET/S6€BE6/000160
to re-magnetize the identification [ayer, such as
that produced by sinple bar nmagnets, or the magnetic
field generated from sol enoids or conbi nati ons of
magnets. 15 [094] In one 3dnbodi nent, the net hod of
further, storin recor in informatjon ipn
proces$1a% hlp_}tflﬁ @gfel 9ntce ate g%cqrg@oqutst & & e@pe Ipgmts) missing
t I
e Bl asi ﬁ%’f‘li iafrlion (CHRyEP or
scannefl gn pepaataty, Foo rexanph:plf dhe 1dent1ﬁcag;nou upfooiaipan is & bescoiletnd an

associd bt Mo aioole L DO PR ok ANGTEG ISty dqnbaeeiated
numbef Ofan€lb8ChidedCas | the CRPPUSIdNRGY MBS Blatih @ r@énéra?é) the data or

conbi nati on of thesé two approaches. This recording
composclép (¢ rpfeéﬁ@paﬂ@luysmwemgr an peiss phihe reid signal. The regenerated

data o ST P oo B s, B B LG iR

gobpdi Ienfurtkr th®odiikantthe baicodé deldise sther seialin® Rlehfififhtion
one pre-stored reference signature for_ the object.

informegieih is; wed JijacRmarysheywith vehi¢ theéﬁa'St%%ée@%fQWIWﬁ?ées are
jure can, for exanple, be conpared agai nst
Storedgﬁ)gr%e pre stored 25 reference signatures for that

dopsict Tier ahm;e hed cahgrabbtcg dedtedes adnld pdeantdges esf the present

reference natu to d in the. database. For .
mvenhe;eawﬁﬂ heCqume PPN @mtt?fs féll £ fesintign Jad jas appradeq glgims,
taken 1Brc%nﬁﬁ19ﬁ@rg withft8E ﬁ%@n@h?i‘?@tdﬁﬁﬁlé A whith 1981 s or elements are

ferent readi ng devices, that neans at Ieast two (a
denotepl[burlﬁlelrcfyl)enpeaumhgsxjev| ces may be used. The plurality

ety ori Rttt o e URkerSs BEraPRBRCS 50 dbllfiinepon

hmmngleg@rhglega&pd@mwfn whichi dentification features to be
read di fferentlg/‘ This difference in the configuration

d9h0d; tFigurepta js an dsptidicatins 1awerr@1i tieyinyentiopdigcevanbination
X . : 4
with aJlrl: gg%(?rﬁgg@\}ee\%ng g}% oﬁqgé R)%uar%pg)s%g e cfegﬁ%ijya?irohqgfer as present
ina tagf‘bﬁ ath bbjeechcabiiding t@sthe QIVehﬁoxeaﬁhmV@nﬂﬂ&hﬁ/oﬁ%ﬂﬁé reading element
/SGZQOG/ 000160 30 other. This neans that the
used“l’ dYegtiespatial rel ati onship for each readi ng device
V!]_@!l'bg gﬁié ﬂ?a%dé' Bf Qileﬁei 26i0h 1%79 Uﬁ&.t l'y the
si gnatu efromeac rea evi ce ul slightly
di01023r Bigtire By shows iamg Qidemmetmsnetbméoﬁtswmm&mgmmaucmmning
. Aand u [ them for subsequent wverification of the
identi ﬁ(ét&feaﬁ.?

®Srakes the verification nore robust. For

R0 FiguieNA Hetws % theadhdhdd o bk 36jectOdcchrigil tof dufeAdhBlliment
features If the reading elenent of a first reading

of the geeyerganyentiopegridelignye d¢ slapveda readeit ad@p@dut@l @eadga tag according to

re which can be called the "aligned signature".
Saldelﬁ?&ﬂ%%'gt readi ng el enent of a second reading device is

Sjon gAYt Figuré 2alangd Figudd 2¢ sl aphe attdihed abaubbel according to one
mcroneter, 10 mcroneters, 50 mcronmeters or 100
emboqmlgmcgféh@pge,seqtén‘fq@gop@d Figpeg 2b shows a reader adapied to read a tag

according to said embodiment.
[0105] Figure 3a shows a tag according to another embodiment of the present
invention, Figure 3b shows a plan view of said tag, and Figure 3¢ shows a reader adapted

to read a tag according to said embodiment.
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provi des a signature which can be called the "left
signature". |If the reading elenent of a 10 third
wo eaditsggedevi ce is slightly msaligned (for exeempbe2000900160
about 1 microneter, 10 mcroneters, 50 mcronmeters or
100 microneters) to the right, that provides a
signature which can be called the "right signature".
By storing the aligned sggnature, |left signature and
right signature as the pre-stored reference signatures
IHTU9] gk shavod s DhESRAGP IR0 Aduisd eRtpdEyehtenh the
ri bed below I|f many readi ng devices are being
present?rg‘ﬁ%?gg't ured 15 for conmercial sale, there will be
@173 iFigarel % slarvweses methd d wdrfoaning astap atweding éaah eddoidmeent of
Assum ng the maxi num ni salignment allowable in the
thepre?ﬁﬁ‘zm"ﬁ’& @Wing process is 50 nicroneters, then by
OS] T8RP EheWY & mahsd OF iRrh@iRdtabeheERMRg to a further
signatures corresponding to m saligned readi ngs
embodinent ok therpyesent tiventromewhereasf Fignré 6ls sh&s thie attechengoBijuch a tag
fth N t%{glear%s thﬁi £even the nost m saligned production
ol the In¥ehYor L #1 PPI®Rave a corresponding pre 20 stored
i) Fiskrd N shovpdl b dnsmbE bf Weddufidnirthgt A@s he@flding to a further
signature. A further exanple of the wuse of using a
embodisnent af theyprefent wxenting, waoicarEiguse 7hshows g aftselung pisuch a tag
o -stored.refere ' | S | r '
o the P8R | AhAifS BUTRGEre 0%l 3, Kred IAEARALRe o g
manufaehaed ot ®e istention. (e.g. if magnetic sensors have
varying sensitivities). By using a set  of reagj ng
40170 dHzyra 52 ol Fistye Bt shondi tag & 18nRhied acRIdEigeior ¢ dipher
embodﬁfxerﬁ'oq Rl H{V%ﬁ%cﬂﬁsaﬁh tii‘lgul\éyl ﬁ@sﬁcﬂﬁ_ 1 kY o Phhe"i08lRd RBpted to
el ements can be 'recorded. In this enbodi nent, a
read saglitageqobjetl. y read signature may thus be conpared wth

t so of wth al| of the pre-stor i gnat ur es
o] Bkt it B hod g rdtifiad 18 ke g pent of
the preferlt 3 dnYioRf ardbFigake9c ¥R a teadér dfuhé Mffenfod agHpi&Nio 1@hd said
the invention, In which a barcode or another
tag,. serialized identification informati on such as a seri al
Fe: DI N r.hexadeaci I 0 _infer i r .
IHER gt /Rl E L WY o (10 abQRRER b i@ en@diment
of the peséritenediitiof tantl Figeedl Rsshong DfcalléreofSht $nvehtion adapted to read
.. l1dentification information, and if the readi ng device
said tagoes not fully, conpletely or correctly read said

| . , .
T80 ie, R, Bl bRe 16 o pEi3E RGPl B AT enfiRiment
of the presaitliavéntion cgenBigare 1tatkover a candpooitht Sneatign adapted to read
... reference points) mssing fromparts of the read
said tagi gnal based on suppl ementary information that is
KOYRH FiBufd 12558 Ffire 126 SRGW %ttﬁ% Yiecof@ihg 8 @ TtKer| dmbodnent
identifrcation information is a barcode and an
of the areseti inventionumiseFiguré d2¢ shayode resder pthedayanéian wdapiedto read
dt alternate device and the associated 5 nunber can be
Sald&sed as the suppl enentary information to regenerate
tloe1siakigufy 13 £ P PRRIRE 130 8héw o Af OF QA BjdeOhctosding to a further

m ssing fromparts of the read signal. The regenerated .
embodiment of the present invention, and Figure 13c shows a reader of the invention

adapted to read said tag or object.
[0116] Figure 14a and Figure 14b show a tag or an object according to a further

embodiment of the present invention, and Figure 14c shows a reader of the invention

-adapted to read said tag or object.
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data or conponent is then used to forma signature for
identifying said object. [097] In a further

wepdodsitent , the barcode or the other seriali zBdI/SG2006/000160
identification information is used as a prinmary key
with which the pre-stored references signatures are
10 stored and/or retrieved. [0981 The above and ot her
obj ects, features and adaantages of the present

invention wll becone afent fromthe follow.ng
et iewesnl ﬁ@%ﬁ@gﬁéﬁwa (88 196 an oPiAeEACGOFAIng to a further
embodﬁ?&ﬂié Lﬂggtﬂs g:?es\%f Fhvteﬁﬁorﬁ%gnﬁ@gi/é 1Sc gﬁ%i(;‘é :ﬂ%%adlé? M€ Nnvention

or elements are “denote e reference
adapted tondeed said i4g ¢gr@®$ct.The i nvention is further illustrated

farence t e fo ing non- linting ex es
el Eigng doa i Wit od hei0s 6 g Sl s 2 urcher
embodiBGR o fleGRédeinkaMfIn. of the invention in combination
with an optional covering |ayer on the top and bottom

dP119 Figarent T« anchFigue [13h show s tog @ @ntobjdch agcording ér a dwrther

abj ect. accor di to,.the i.nventi anpd in combi ion .
embodftf Uy BEa" o notlkd 17 ot B G8T e Hvention
adapted ©lR3d sdiil A & dbjecd si de view of an identification

| ayer of Fig. I|A _[Oloé]r: Figure | c shows one exenpl ar

dﬁi/l{HeFlgures t# Higwe I8cshowantagi o #yobieeletrcprdingtq &Aurther

. tgure Id shows a tag attached to an
embw%ﬁ%??%@éé%é?ﬁ%e&%&éne enbodi nrent 25 of the present
i[0Y2E]tHigmre B9l td-iFigure 19 shbowstag sreadebjeatdajodbriing ® a further
read 2 ta% accor di n(gjto sai d enbodi nent. [01041
embodiment of thepresent WVERHAD- 2¢ show a tag attached to a | abel

qemg%geré 20 SRGws §TROGE BB Bhjell aécGFdin?% £ 8 HhrthédV&iddRflent of

and Figure 2b shows a reader” adapted tTo read a tag
the preagt omvtinfign.t o sai d enbodi nent. 30 [0105] Figure 3a

ta ccor di to ot.her enbodi pent qf the
IPELS RebE 2307 R Pl 23BSHRSH, S Ol oG g o farther
embodiaédd dfa@e Iﬁé%n{:iixﬁzféhﬁoxﬁcarﬁhmgﬁr@ 21€3H6Ws adrpi&@dof the invention
read a tag according to said enbodi nent. WO

adapted OrrAd 9BIE6U PCT/ SG2006/ 000160 32 [0106] Figure 4

S48 b 20, 1 BRI | S0l e g g
embodihewsofathegiresedt ddvehtiom and Rigua¢ 23¢ Ghows ngrehderadt the invention
adapteggg)gegidgaeigtobﬁafct. t he present invention.

[0125] Figure 23a and Figure 23b show an object according to a further
embodiment of the present invention, and Figure 23c shows a reader of the invention
adapted to read said object.

[0126] Figure 24a and Figure 24b show an object according to a further
embodiment of the present invention, and Figure 24c show a reader of the invention
adapted to read said object.

[0127] Figure 25a and Figure 25b show an object according to a further
embodiment of the preseht invention, and Figure 25¢ shows a reader of the invention
adapted to read said object.

[0128] Figure 26 shows an object according to a further embodiment of the present

invention.
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5 [0108] Figure 6a shows a nethod of manufacturing
tags according to a further enbodi nent of the present
w0 pooensiten whereas Figure 6b shows the attachi PQI/862006/000160
such a tag of the invention to an object. [0109]
Figure 7a shows a nethod of manufacturing tags
according to a further enbodi nent of the present
inventi on V\/nereas Fi gur 847b shows the attachi ng of
of the . invention to _an object an
Fﬁ%aﬂeﬂg@r%’bmvxés eQbaech geeonding o Hirther elabt)@glent of the present
1nvent@nUf actured in the invention. [0110] Figure 8a and
Igure 8b show a tag or an object according to a
f[mﬂBO]eFlguwﬂedlshBWE af objeet ncvoedihg an,a fintheki epibodirBent of the
hows.a re of I nvention_ adapted to, read sald
presenf HyeRfion sp@%tg" @waéﬁm appager et {bs Hyratien giapieddg rexbipid tag
or objé@t.t @g according to a further enmbodi ment of the
present invention, and Figure 9c shows a reader of the
| [ 3ht Flguraa%epslmivst ihe rfenhtmai af ant1dg1t1ﬁc{aﬂdﬂ Ba]yelFthgtJ can be used

e.10b.show a.ta cordin a further
in a vz B BPirehp? Bt g FIsRy AP SHVSn OGRS Tisd of said
identiffaQ¥® 13e¥ eader of the i nvention adapted to read 20
said tag. [0113 ure ila and Figure |lib show a tag
a[@éé?]dl*‘lgg?%o tey lar30 shewd oté¢we niuringfa migshest dere manufacturing

embodng&%g%)l %éhtéfa&q&og ée%é %raé%@ecpa agsadc%fﬁﬁf t he

fd Figure 12a

inve on
and Figure 12b show a tag according to a further
enbodi nment of . the present invention, and Figure

1843 @hl&/@cgdwﬁh e ahoue disglonime o videtbeaeinis an R igaification
F

systemE R racthe A, HroVehfilg oty w bbb I Aol said

systenp roemmsmgnvaanal tag oanabjéitguoaihfe Shientficativaadetured” (herein

wq the. inyentign pted to read.said ta obj ec

ident}5315) FERAEY cp AQBRIPOR Qi D DEiES 8h SHRAPIEaB IoRO el to, an

inhere@y 8i5brddfcaQhAlbnA o Qoﬁipf)éifet\pl%rem%mﬁ' dﬁ%'&haﬁ&teﬁ&ﬁ: 51%na1 of the
present invention, and Figure 14c shows a reader

dlsordcfn@f th¢vrenﬂer1@1/1conawa ¢ éherein tegnetl ééagmﬁtmmg) mrm@b}lwfuﬂy Wexdable
v S0 A, BT AR b 0L S e g o

one “éﬂgﬁgéiﬂént terRodiientalletvst the Bidksadtbed BaVsﬂSPt Ib}@@waHW@hechamcally
Figure 15c shows a reader of the invention
aligned to the identification features, and wherein the tag or object is adapted to be

attached to an item of value; b) a reading device that is adapted to physically/mechanically
engage with the engagement track and read the tag’s signature thereby allowing said
signature to be compared with a corresponding characteristic signal of the disordered
material/composite that had previously been read from the identification features (herein
termed a “reference signature” or a “pre-stored reference signature™); c) optionally a data
storage device wherein the reference signature is stored (herein a “data storage device”
refers to any machine-readable means of storing data, e.g. a hard disc, magnetic tape drive,
optical storage disc, memory chip or even conventional optical means such as a 2D
barcode or bitmap).

[0134] Also provided are tags or objects that can be easily attached to items of
value, particularly items of value that comprise planar and/or curved surfaces and may not

have readily available edges or corners on which to make reference.
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adapted to read said tag or object. [01181 Figure 16a
to Figure 16d show a tag or an object according to a
wo eoovhadie4 5 enbodi nent of the present inventi oPCT/FGH028]00160

Figure 17a and Figure 17b show a tag or an object
according to a further enbodi nent of the present

i nvention, and Figure 17c shows a reader of the

inventi on adapted to read said tag or object. [01201

ure 18a to Figure 180 show a tag or an_obje

ale Idiggre b shaw & Fagr 1001ascensiadionis er%hodsrﬁ@ntmféé% ifvention.

1
The taf BFR A raq00¢ fner D OAERIAph RoftL 181, Pho BERY BB 10 b
attache{drtesaﬁnitemmfe\nﬂmeo n02 pplfo? beJnglst[ badg ah(m&eeavdz éeg/eq rorathrough

) ect f urt her od|
being b EabR Eioh DOaR B Boyith b Siene o drEn SIOrRaviding.fog e physical
means %? Ql\ffbécmlﬂé’h(ﬁﬁé Bﬁ? 6efhd! 'ti@mﬁi‘ae %@f e B?{ralug TR ests BBt th&fag itself
e pr esent ent i on, gure 21c shows a reader
forms 'dnfe eng@emmemcpl@ mncadapm@de frony ze‘dmk:kobptangulalfs;em@} material with

FLgure 22a.and Fi qu show . a cor di,n 0
well-defi] gt Tha EnsapBat (T it Soun Bl AP ReREROH g 10 part
ofa reEdhﬁg' Idviéd hat ROME the IRAGREatidh fbdtBrel NYRMd i8Nhe ZnAfcdoadayer

to read said object. [0125] Figure 23a and Fi t%‘lére 23b

via thesteading tragkj lacthe secaither g thismastfdimensden opanpel Hermaigfsurfaces
e I Fi 23c shows a reader
can be gl FEHhabDYP AL “g‘g"“tﬁ%%ﬂi pdefllSS Said object. [0126]

Hious6]eFigd e B@%&Ws@%@ss’éé’d@usﬁw\mm oDbjréier ADE adahtadgtotroad the
a further 25 embodi ment of the present invention, and

ldentlfmaeen deasues S dhr dog shyer inFignld.| Foereadsh comprasert Jepst one
id 10 127 u g

reading SRS AU PG sul(h ool P BT SRR UIDC ekl i the

identiﬂdaaom fertieras compmset iandnmlyntistfbgpad end@hetic hatisles, themiadrelement

of the .inventio adapted to.rea
can be[admaeﬁ&.sw%suz@ 35 AGLETSHC BBLERS Ukao R RIDls i Magnetic data
storag E‘e‘VC?&b% RfiscOfort IH@d RERS € Aherch VL M Rl’éntlmuon features
7/°133164 P /SGZOOG/ 000160 "~ 34 [0129] Figure
comprgh @mdoaﬂy oligpetsed apdenllyi angitting perticles then t m&@mnt@an be an

optlcallt Qe%sc?rr c?rsc?prhcal detector). The reading element 111 is positioned a known fixed

distance from one edge of groove 112 that is designed to engage with the engagement track
formed by the tag 100 on the object. The reading element 111 is positioned at the known
fixed distance from the edge of the engagement element so as to align with the tag’s
identification features and thereby read its signature. In the embodiment shown the reader
can be moved with respect to the tag (or vice versa, for example by holding the reader with
a hand and moving the reader along the tag), or the read element can be moved across the
identification features using a mechanical actuator, or the read element can be such that it
is able to read sufficient information without being moved with respect to the identification
features (by virtue of comprising a liner or area array of sensors, for example an optical
imaging device such as a charge coupled device (CCD) array is able to image an area
without being moved across the surface).

[0137] In this embodiment, where the engagement element is a groove, it is
designed so that its width “T” is equal to or slightly greater than the width of the
engagement track “Y”, thereby allowing it to engage with the engagement track. In certain
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i nvention. [0130] Figure 28a shows an object according

to a further enbodi nent of the present invention, and
wo-r@anssig8b shows a reader of the invention adept/ee2006000160

read said tag 5 or object. [0131] Figure 29a shows

the formation of an identification |ayer that can be

used in a tag or object of the invention, and Figure

29b shows an isonetric vidéw of said identification

| ayer.. 132] Fig.30A to Fig.30H shows vi.ews _during a
cases 1[;,@{&15(01313 ;‘g’ranﬁ&ﬁ‘?}’fsat@tllﬁ"? ﬁﬁdml% gﬂﬁ%‘i‘?ﬁ‘ﬁgﬂ gvu%ﬁb‘ Yq . In tl%ese cases
it SEE0H SR 1 300 gREch a5 A 7 ity bl
that meargugfok ureehpricali ahgelgdnsangican istillankd gace. Hi netdedithe reader may

. system for tracking,ite r nii ng coynterfeitin

includ e GhaRTTF Mg RHIERIERPRAYS g1 o7 SyCtinit OFghG SfeHige the

signati tife fe@derd§ nRRe8 GHtICREpRt B M@ tag (Rtiéd &3d)it8Achieve repeatable
features” (herein 15 "identification features"” are

readingsn tfemey oivdsarpe cowpmBigacesobe dxpenang tobarcuradely | traskt the relative

. to i nherent |l v.di sordered material ,or .conposi.t
cisplacepE i Flecll ot AR SRR Ly SRz GRS o have a
least aGh&RINGIN 1BE tid e HEicard tht sRerast d0d/drkad Poimité aheRthe readings

"signature") 1s neaningfully readable using a reader
shouldpgai@d- t o read said signature), the tag or object

f c Y - le " t ot o "
ISPy BB gk 9 306, GPRARRRT o 47l posion
sensor [3hyls b dlosy hisecinagpitival myce2for @bmguaters. THthelpesition sensor is used to

. .identification features,_ and wherein the tag or object .
1dentlfvsﬂeﬂ3cf£?§t Ipp B2 DOkt ALHBA TEnE, (FdoRessTOLY aa%alélpnuaﬁ ngs in

betweeﬁlz,aﬁ!eﬁ‘ HdBWCRUhE AN dp‘ﬁcﬁ’idl?a?&&ﬂ defisor to work well. It is clear to the
physi cal | y/ mechani cal'ly engage with the engagenent

persont skaltsld iartte agatiat dthert sepSays Soryseasing gositionaby atdol kpmised, e.g. the

sensor 84t § BFRRAY Sobd BRERTRALSH Mshlaf GOt RIS denity
the posTR&:L MFuatheGRITBOS i Rnidiiaies RathnpigR¥iPtealsy abRaibidfide of hFe than
the identification features (herein 25 terned a

one positign sprser oL ¢xAmRIe A barcode gensgrrte idengife therstarbanshend points of the

reading 28§ %u&ﬁﬁh’ P&%ﬁ&p Eén%&aksh& 3s %@é@in §tc8{112>g€e qﬁc\ﬂsg)eto track the
ereln-the Yeference signature IS stor (hereln a

distancedadvedteow apathe aarldags. refers to any nachi ne-readabl e

neans of storing data, e.g. a hard disc, magnetic tape
O3, In grperalAne dirgens Scht Soe enaagBGRICHACK BF Chossh such in the

o AASELA 5S04 AR TSRS AU 28 R BRUASERL Blgomen

with théa&hgagemebt ekeawint. yCatseaudndy when eegagedf thevdibtance to which the

articularly jte f value that c rise_planar .
engag i S0k GFBEeS P 40 SRR LB (R ise PBAF phovn in later
embodi%élhtl(s))a BeRiRHGE PefBired R AGRE « aé&h@l’ﬁ diftadRK endse b beACHreat as

WO 2007/ 133164 PCT/ SG2006/ 000160 35 )
possible for the particular application but is typically be at least about 50 micrometers.
However, it can also be at least 150 micrometers or more. This means that for the
embodiment shown in Fig la, the height “Z” of the engagement track is at least 50
micrometers, and correspondingly, the depth “D” of engagement track 112 is also at least
50 micrometers. For structural stability in the embodiment shown in Fig. 1 it is desirable
that Z <10Y or more preferably that Z <Y. The length of the identification features to be

read is marked “X”.



10

15

20

25

30

[0135] Figure Id shows a tag 100 according to one
enbodi nent of the invention. The tag contains a track
wo@erooragass of identification features 101. The PEQSGH06/000160
adapted to be attached to an item of value 102 by,
for exanple, having an adhesive |ayer, or through
bei ng able to be heat bonded, or by having a shape or
formfactor providing fo37a physical 5 neans of
.ng soe rt of the ta nS|d the itemaof |
ﬁ?ﬁﬂ%ﬁe ag }oﬁ)(ga glntlp' ig. gélrp%éiéﬁe adgittoral ip ation printed on
(A | f
it or exr%ggctﬁ%ﬁgﬁfbart lggxgtg)lg Qﬁ%iﬁelél? id s‘f?ﬁﬂ?as ﬁﬁ%F] g c?laiﬁg Sards could be
embedddd mtteﬂ@etggmrnompaay Rogcs (Hsﬁlmﬂseairity featumeh smﬂmsahqlogmms or

of t hat reads . the .
barcodBgiahtg bF pdel®d i carusfist 57 e ol i rdtion SRR e ritten
using Ihﬁgh%ﬁc optidalt (ﬁleotliﬁ‘f?&ﬁbaﬁﬁ) Ez{rﬁ@dﬁtalh nnﬁ;ﬁﬁadcﬁ‘@ab%’ui ﬂfértaégﬁlgnature

hi nnest di nensi on or one of the main surfaces can
For exm@pb@o@x@wm@ ZDéumomig aoild bee wiridem oinfthe awifaps q‘féhe tegeand the
9 F ure shvvsacros sectio ap
encrypie i#i andthﬁ ?% catl, g%nt?lﬁgh ag esnrte?qr?%cgt sigha re he reader
can thérﬁfb‘a& Tt@§ s 8fgnbttee kA s BMBodsifoubiancbdsly HhE doBdfded the signature
rises at | east one reading el ement 111 that is
Wlﬂlth@l!i?ng@@c‘? yepatagiipdha bpecadey' s signature (for exanple, if
DE41 GRS 24 SR B MBS0 BRAPOLBE ol QB htion, Here a tag
200 con’annh)glc&nﬂﬁgnﬁhl featan 201 isbaidedso a lm 062.i @ndecthd tdpead label

are bo&y@agﬂle&)or e uar{ﬁ) é}g@si A Eg%ﬂf | %‘é:gr gyt éor a gtlétﬁeAegam the tag

200 thét%ﬁfairfs'tﬁ@fdeﬁﬁﬁ&ﬁﬁ%%ﬁﬁresqgl‘ﬁ%rérrc'&l g&ga{ﬂtbécﬂ loAR&APBEE of the
optically emtting particles then't read el ement can

label. Bee @ngag@mnt drakk seXswideand @ptallcall isladapbaddp)engdgecan engagement
ol g g (frrerét 111 is positioned a known fixed
emerﬁ f LHCES Y8 Hi°one edge of groove 112 that is designed

t[om} JEgere'b RhoRe teNEdGLERAbN &K 0£Q feBdditdapiéd tb@ead the
00 _on the object. The reading elenment 111 is

object Ql@m itoRige 2at Thenesagerohd camprisgs df keastrcksading wlament 84§ end an

sl DDA RS T S gl ol B i 20 i

engagedeyn @lamcnt hag theh dnﬁdéﬂsimhs nerindshewshbwe ihethedl gur@ afin ptional
o the tag (or vice ver

. v wthr es
Posﬂloé)éaaﬁgang %ﬁmﬁ& aﬁqﬁ)eshogvad ﬁlmﬁm%{lsr%ﬁag %ar%wmq g least
about 5d‘1§1&§1ﬂ9@fs iftlo t(g Renf &Qkri éPironttfﬂeﬁ the8 rﬁgﬂ% st R0 bQ%t least

nmoved across the 25 |dent| lcation fe t res using
about @ aiiewointetdrs.atheidinomsionr T tih greateadhael emequal ctaruhdodlmensh)n Y in

d tthﬁt it bletoqrﬂfad sufficient information
order iy wgareecta@?lﬁ HEEEG' Wt h respect to the identification

floR43)r RS with¥he/bdst WE 1Rftag @Wﬂ g1 tﬂer’csg 200 oP1a88& 202 shown
array of sensors, for exanple an opfical_ imaging

in Flg d@\mmh@wlddﬁ@nal igframgtion pugied dnd@m everpoxdided ante élyerm gThis is
hou h
sl B! B BB E el kDO R 18P ViR A0 Dnged

substa@ i QRITET € |tesTen! ardngld BnOMY abel 20D SThideis lameai)pﬁ@able to all
that its wdth "T' is equal to or slightly greater

subsequipirprogimeit AessribechBersi a@&eﬂ@hthemeab Rf vajue tor Which glye object
(label)g(lse lrt{? \g:ennﬂtakﬁedt ! r?d?%"ﬁgﬁrn\%tﬁg.t E.em%%agﬁﬂé&tlt b4 86K noldd that the
barcode 204 on the label 200 can serve as the alignment or positional marking for the
tracking element 213 of the reader 210. As explained above in context with the

embodiment of Fig. 1, the tracking element 213 can be an optical sensor. Alternatively, if



10

15

20

25

30

WD 2007/ 133164 PCT/ S&006/ 000160 36 cases it may be
advant ageous to have wdth "T" smaller than width "Y".

WO poorheHed cases either the engagenent track oPCT/BE2006/000160
engagenent el ement should be elastically defornmable so
t hat neani ngful mechani cal engagenent can still take
pl ace. |If needed the reader may include one or nore
position tracking el emengg 113. For exanple if during

reading the 5 signature the reader is nmoved with
insteadrafgplearcoden2@he maaget(mmpuoe éand@mﬁﬁ)dlat@bla%rr@géeﬁc particles in a

haur-hkerrpr%fi1 Easg b}E n 1ne€'%U? %S e\fsed % 8§s1{1§r\5’/’«1g§na§ﬂ%§ SthQ %ackmg

elemendl Q$$) kacBee Riaghetiyve@Bort ih&xli@ﬂlu@ﬂﬂ:ﬁed it aeferdnde td EFidyac Q‘hus in
it may be advantageous_ to have at_ | east a marking

the pregamd invegtien thedigament making wptgeperialy by ﬁéﬁ%ﬂndesﬁaowpmﬁ,catwn

feature¥"her e the readings should begin/end. 10 [0138] The
position tracking el enent may, for exanple, be an
q@144q Higmes3 tshows an emﬂmﬂlmm hzvmc: tahaﬂ@eom $68 and repder G40 are

e for conpute osi Or ig used to
adapteq dinbier 91 FRBSSE i5ebicx i BRIV b D g J 3BpYg @ cross-
secuonaﬁ%“p%%%h@'tyg RAHet F&” IPLKINO8 dith VR&E WeeA) taf. h@ﬂe \efg 300

have found an opti cal” barcode sensor to work wel
contairiisg tlestificationtfbaurep80% onbaidefl lted label 302. @nee thhdag mChbtbel are

e 0 Bt Ty B O AR BBy B g o 0
inventifRINES bisjedtedli i8Ag4te@tdbE BoktRAI 8 HAGtdn® of ¢8IRE 30 withe curved
position. Furthernore, it is sometines advant ageous to

surfaceu degain henes 3 itehf formpdreconghgamens reclp Jictreaster 34A semprises at
least a %adﬁxaq?mgnt% araﬁ@ da% %14%91{161}& Otk AR sz Idg%gréelsdt ?og %n?e&g the

an opti
engageﬁﬁiﬁs @faclé 00N Aaﬁ oplmm iposiéion argekingr elamalstefj 13 ds tlsackotvhe The

tance noved. bet ween the markings. 20 [01
surfaceg%ﬁq@ﬁ arade RO dirpathysadsacsniolo the, @n%@g%%lﬁme%%ay ge curved

(as sh Sﬂ?lnF U@Q 't@ fok%asep{@éﬁ ahiB¥® %Ll?rlggrhgﬁ?%%ltéﬁ%&geﬁ{&t as the

su fICI ow good physica
identlfmatgragﬁaENS arwrdatl the engagenent el enent. Consequently

LR SRR e et B ot Pl Oy e @ tog

400 coM@irifg RRnEAMN fBattndl am 1564339@11 REBE BtkachB@ ECADREM VF value 404
referfed to as the "engagenent distance" nust be at as

by being emabedded ago ﬁwiﬁnb (as Sh@WntlIh'éle[ﬁﬁUﬁF) cAltamaﬁmiy,u Ezgwrle&wshows an

| S 5
object Eéewetedc’ ;;o ¥e tu'f W\égllgo 1ch g{? «{i kﬁ?: cgbpa SRS o rgé %ié?h that an
engagoiiene. tradii $s rfﬁﬁﬂé‘d tih athef objettheThee repgsiioient sdvwWiwhieh Firg this
la, the heig "Z" of the eng ;%Snent track_is _at | east

embodsnentrw e P@W@Pé’tf dhe taadtseld pr ekips nﬁérs@twmlﬁﬁerh tpY Avidgandyf tall.

o ERETERY S 118000t Lol TR i

engageFwih the eﬂgalgsmdlﬁsalerﬁhit ({afﬁ@ théedg of ideritification hayeeis embedded) in

order quél S}rv? ai egﬂ%@aélgpugeggl-ﬂ;sg t({JZJ %elgldOfAlgoh in this embodiment, the

dimension Z is usually at least 50 micrometers. A reader adapted to read tag 400 is not
shown as it is similar in appearance to the readers already shown, e.g. it has an engagement
element wide enough to engage with the engagement track i.e. the engagement element
would be at least as wide as dimension Y.

[0146] Figure 5 shows one method by which a tag such the one shown in Fig. 4

can be made. The components of the tag are shown in exploded form, i.e. prior to being
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read is marked "X'. WD 2007/ 133164 PCT/ S&006/ 000160
37 [0140] The tag 100 as shown in Fig. Id may have
w@eawirnsamal i nformation printed on it or enbeRPdESG006/000160
it. For exanple a magnetic strip (as used in credit
cards) could be enbedded into the tag, or conpany
| ogos or other security features such as hol ograns or
bar codes coul d be pri nt ec_l;gon the surface of the tag.
The information "witten" (e.g. witten 5 using
bondedripgaiber to, foppithe tig. Hereomiadrieqes gf soctanghlaggentignistock material 521
t_the .t r For a
and 537 SHONROL OAD B o P SRR, o oBh PG ™s

exampl, if fife idegrifation featueB Gy BS 6 rhapneti¢]ethe @ffatérel 1928 comprises a
barcode can contain the tag's reference signature. The
non-magnede r matgixn marsial rcoptining' rgnféqnglbrafhap@seah iagpetiq Fagisies. The

1dent1f§:'g LaRENSeY Baf by Ome egdqgar E%g&%a%%‘[“?ﬁ %}lﬂﬁgﬂfﬁ the read

erence signature-in t
elemeri2 ants loinse peoxfimity e theexpostid verfacedf24t dfengterts 6@8. The stock 521 and

i npvention Hereata ntai.nin dentification
522 cap dgye, v EaBy Ay ShiRsReEe 81'&5& A OT%%' L@ﬁﬂ@ateﬁga&eg&nt of the
reader, ae{?ﬂ 1b808E of HeSi BRNGE FurfhbinfieREedodns31 LR 5B SR B}tlhﬁ‘(fet from

203 according to the invention. Again, the tag
a widetvhaietyoafithatenals wdhpeniditegnan thie caaplu@noﬁd?mmempfeo plastuals useful for

ngagenent tr.ack.op a,sur t he abI. Th
emmbed Y Blimefiobiofh st aRlsd e, s oriotippmepr or an
item of @1RHIAGuIAEH ARSAGE TRt al 1§-§u1@a{b¢émf6f eRdmplel RRAis8An automotive
device. [0142] Figure 2b shows the cross-sectional

castings; mgtagfc @m&a%eh@mmréaaqhmwba@npwnts@ bj ect shown in

2
g unlO 50456 ABGGEIPENRES o S ek A8 v
in Figend)dgig. 2 had el?iga:g eod betrmatek Thivomp id alsdigmedan “Boemmodating

,eng ﬁerrent el enent has the dinensions D and T a? shown
layer” jtag.t Rigure figr dowanthgpiiisbpart othsoapeassinta stkimgpll setup. Here

periodft) BPGIEh Kol 6@ HeSQt S8 %\%bmﬁb&atﬂl' TROE GRS aZﬁﬁH %f%a’%éﬁal 601

agal nat | east about m crometers 1n ord
(the filhisfinitiatlhén & rolt fornaa90) ’dmt series asrmgagmnedﬂtn@ lsyearmn:thekteg It has

b t The. di
been Ging fF o, BRo0 B 4PTEE B HNES G Porh C0br b Prigele. I
polyetﬁ:ifllm?é/\{e[’@ﬁﬁﬁ[ﬁt@ AEBRARREed 4 S8t dibRidei(ED. Ff ﬁ?er‘i@ﬁlﬁe to cut

he tag shown i'n Fig.1ld, the tag 200 or
accuratﬁh @cmsmt@ﬁ ¥ formied, hales ﬁeﬂﬁcmqtéym sneeésalThﬁmﬁﬁrrmwm film in

form lf' gt them cé;legi:gx%%del% f6c}§h%ﬁ‘d ﬁé‘ﬁq%g'? the fim 601

| us rate

(acconi;ﬂo&mfncgqaﬁerx%oslﬁg thier chiegg@ningWIShe ltltrbagﬂ hollear”ﬂid mkoutgﬁ holes
arranged on the label 202. This is als

are thetevzglléc’?gamethﬁé) sidesiyihs aEpGuiser Bigtssial AR Ivduhes @ﬁﬁpﬁéi?d from a
dlspenglgaﬁes('yﬂng&%\l? % IFIﬁ?é 1dteH'§ﬁ%1 égg}ft@%t%%g gﬂie lgeo%’gag ﬁlgavé?gﬁcallg then the

precurfor inatetihl 60T mﬁye)fdir inktance, dlesonmwhegnétivapolyimeric adhes1ve or ink

containing randomly dispersed magnetic particles. Illustrative examples of constituents of

suitable adhesives and inks include conventional curable epoxide composition,
(meth)acrylate compositions or polysiloxane compositions, including those compositions
that are described in US patent applications 20050245633 and 20050245634. In cured form
such inks yield a mechanically stable, wear resistant and chemically inert matrix that
ensures that the identification features are safely embedded therein and that the

accommodating layer is self-supporting and, if desired, can be used without any further
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30 barcode 204 on the | abel 200 can serve as the

al i gnnent or positional marking for the tracking
web@nmastie£L13 of the reader 210. As expl ai ned aPOWeG2006/000160

context with the enbodinment of Fig. 1, the tracking

el enent 213 can be an optical sensor. Alternatively,

if WD 2007/133164 PCT/ SG2006/ 000160 38 instead of a

barcode 204 a nmagnetic st40i p or randomy distributed

gnetic particles in a hair-like formas shown_ in
layer O'FfTﬁ@:se ﬂl%ﬁ@ﬂ%@&hagcm@ﬁﬁlﬁéwg 1gyerp bl PreSHEPT Fgteiah §07 can be

) c oo .
forced 1 b < \in hRRbece of 1AL 863, o RIS TRETR &R filled
holes aréehqvresento. iAt\vbistsiage thdpreatmsgnisentedyrtiekébydfixiag the position of
eneral | ) a secon t,of identification, 5 )
the ranfl gy, Pisttbufid prles e B B6 DBl Foihe RPRFOring
is initi®Bd %%e%s)ﬁlﬁl%%d gg?Ci\;?éhtt,ﬁﬂQa—%[&et (@dynighd of %cyaﬁi@s}gechanisms

itens of value S curved surfaces. Figure
(for example elgciteobeam Jediced wedssVinkingdf Theheaseaowhi IneFigi Ga sBows a

curing eleHEnTs BL A ieey Eafl, b Soh@ng Wi, 88 7Y efingul St 1t
appropPates thdfilrh 49 tdehdd o edized uding GlibRpdsedest 412, Boneashpldli The tag

forms an object 303 adapted to be jidentified according
materigloistnpa mado g ibas crhite spaiens 9 suitable gizstfed the application. In

. ' of i th CHLV, I
o3 b B I8 e B P
may hadeea tedgtieof ddht dOmpmi, aesiddi of dteas0.28 meanshdg depthngibout 0.5

11 and an_engagenent el enment 312 desi.gned to engage )
mm. T thogaBAmEND TEVERTII0R e SHRPAIITEEoRES GROS 1S recess is

filled \%ﬁﬁ%ﬁﬂ&lﬁhﬁ%‘&hd@ﬁg’teﬁ& RASOnANARE -strAfi ke of wdf-ﬁgefsh%e with

he reader 310 directly adjacent to the engagenen
two diglepsrens (181 2xamplebimensiomsda atds whaweférmningitg Figcla)tleing very
. .. increase it chani cal , stability during,engagenment as
similag, 15, 3y phorlEeg SR s e g s ep G 5B 085 Y lies et o
hair, stedHVer rad-like theigeaiadi ment of the present invention.

Here a tag 400 containing identification features 401

i [9148]kigure 6k shawsna tagcOdneds fZemia seatieF ol/tak weaterinl maglg using
. q ot . ; ... '
e PS4 SRR, I ok D LR AL Ol e scnision
feature dbap i ak©tddee feﬂSlﬁyi tfld'r:] ﬁﬁﬁém Theitaphfuthet clanmbrides @af()iv_émayer 622
ayer i_s arranged such that an engagenent_track is
made #%%réﬁ fifp @ﬁeﬂ’%bp@&sm%@ @ﬁ@srg@ﬁ&%f thepg ificqion feapues from
rohd i | i { | r -
envm%uﬁgﬁtialdw ca ?%Hnéi 213? er Ije’l ég}g(&\f/ﬁedgﬁ 3%3‘9? %S;ﬁ’lgﬁ o %‘%Bielamcal
wear drhabraliore A$ itha cdvérslawﬁ‘_ﬂur tsdm_aée filoen herodyrherid ntaegial, it can be
advant?tgé%gﬁggg{g%@rﬁs? agprtéﬁg%leo%gc? %é lata l' e{agfgr %E meepag? %r er ttohprevent

moisturél 8y bthbC@Henbalt B¥AT difSsiRpRedEahe cBverdIAL TheQuahdedY the tag
the identification featurés to be read. Also in this

that isecappesitenthetcovehieyed prefevablyrhay a Slmofi aflhspivet on gatotalbw it to be
bondegri egsrﬂglqgts%rrfgc'es.AT 1§ %éjgecranab%at%teg ng }tCis,ra% asﬂox;vﬁl % i"?go lia;c’wﬂgrte the tag
has been bonded to an object of value by contacting the adhesive coated face with the
object of value. Alternatively, the tag may be used in conjunction with another component
(or other components), e.g. a label 623, to form an object according to the invention
(examples of such objects are shown in Fig, 2 and Fig. 3). In the embodiment shown in

Fig. 6b, the tag has been turned over so that the adhesive coated face contacts with the
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shown as it is simlar in appearance to the readers

al ready shown, e.g. it has an engagenent elenent w de
wepmagssito engage with the engagenent track i.BCT/86GB06/000160

engagenent el enent 30 would be at | east as w de as

di mension Y. [0146] Figure 5 shows one nethod by which

a tag such the one shown in Fig. 4 can be nade. The

corrponents of the tag ar4l shown in exploded form i.e.

ior to being WO 2007/133164 PCT/ SG006/ 00016
lebel, thsaplieeinerns (aRe d ol ang e govindrier gy Joe fp face of

et LRI 05 RS RIS BREY L Elogar o2

[0da8] Iff theaidentifidatibo rfestties reondist efmagnetipppaticles, thaendividual

particle B bto8 8 hesHgaree S 06 FshiSncichBr RE haiivn o fgpepicly (ot
just aloﬁg EHeaibﬁ’gtH gf [RMAT603 G{it%&%rlﬁ%ﬂfai‘&@(}ﬁm&e Rehbth €% sufhe and

dentification features are read by the reader's |
its spauaéadmgmen)a mathin Bye helierfi3n g hishaddsetgdthe gompmbenityi pd statistical

vt RSB bt RS Gy s

ofﬂws peésection that allows for easy bondi ng, engagenent
the reader, and reading of t he signature,.

m&ﬂihém sy ase 196 A FERITS Zifﬂ‘é%l om0 EREHE T e sRYerayer/
film 60\43-'I %ﬁuld | aestt\ém’:i ISE%EIBH ef’s tgeeﬁﬁﬂg'tﬂcgm% %e?el? to be easﬂy read

['cat1on or* exanple, plasticis
by the %ﬁdﬁ@dele@emtn afd e t}mqrosmon b;fe:hztt fitlt o he cidarlykremwde@nd not

an. aut onot i ve er_or item astic.
dispershd By b d%smnﬁf: @ i epgingieioracnel, Wt uing Sy gntic pasictes
(such a¥ ﬁﬁcﬂo@c de &R8 NABSB afi®yspltds B@ERatdfolymer film of

asses, r nac nery conponent’s. [0147] Figure
25 to 160 ovisronretersEtito vioyrkaiile ehhlakteagugbrtowjm@a@%ﬂw sthfele in a roll

es shown in Fi 1d, F n
to rol el Peooeizy opd el o sPafio ag sibpaEERY b fgeea. The
optimubPiedknedsa thdtdef f1rd AeSdh@von bitefty eSdf Iﬁégiktlebaﬁlb&s used (e.g.
process in a roll-to-roll setup periodi c through

their nhaghetts Beid s@neegtbu@nchglza@é" dh@rﬁ@lﬁlpleﬁ}g ba ébfeégte?tmrbmﬁclﬁmw (for
examp]%olgnnq%@;to -Q 'ucgfL me%orzﬁ eIrE gy Stféefl” k%abﬁpa‘?ﬁt{toﬁﬂm fw%m be

rves as acconnD l'ayer 1

acceptehﬂé if hewever @Lﬂﬂaildtahﬂhagﬂr@ctﬁald) lskghohoﬂ magmﬁtltclrmyi haaml lsmch as is
done u5|nq a |l aser 602, %gpexa
I

used in datepiersesitancs, Py thenithe Hlan it B ke st BB sRPlge it need
not be ?r%%%rcf!nﬁsagﬁedg %h@Q{v?rohﬁleﬁ% | it L&uﬁhg ’thé':ﬁ S ?@gl if the tag

at acceptably high spee ereafter a
is subjea\)te rmdchhmical rabrdsompcorfrosivd smhvsta@ws Insedsrto cblel foactioneghfdrtaslong

605 nd bonded h f 601
perod G 2 RS AROESE  ad 8 Son S SBURAE pmom

ﬂnckn&g%aﬁﬁé%ayde@hﬁﬁled@kﬁeﬁtﬁ@ﬁaﬁy Iled fromthe other side
precursor material 607 which is dispensed froma

dmis)ld riBhienigngths iof gee m@rauqnsmréml@eéﬂiﬁ «fanchﬁ ped fe teyieagth of
the ﬁn%atfuégﬁ%bl%r eaﬁ%g?g(?ﬁldl %léﬁ € s% Bléirb?ei%tﬁabw ﬁ&fégf‘ﬁ’x%n the length

non-‘magne
of the B YoT&iat therdp e&haifs Sippoftéd and mechanically stable. If the ink is viscous

and the holes are very short or have a small diameter, if circular, the filling process of the
ink that forms the identification features can become problematic. For squeegee-ing
viscous epoxy-based inks, a hole (accommodating recess) length of between 1 and 10
millimeters with a spacing of 0.5 — 1 millimetre between holes was found to be suitable,

for a tag of 10-100 millimeters in length.
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cont ai ni ng randonml y di spersed magnetic particles.

IllTustrative exanpl es of constituents of suitable
w@edvessines and i nks include conventional curabP@r/SG2006/000160

epoxi de conposition, (neth)acrylate conpositions or

pol ysi | oxane conpositions, including those

conpositions that are described in US patent

applications 20050245633 4and 20050245634. In cured

form h inks yield a nmechanical |y stable, wear
r[§§$7s]t35gﬁ¥n RdoTeRIRE RFPsyian bise ?"r?étﬂi‘”i t i1 therocess,ghopasin Fig. 6,

the COI‘%I kd ttlﬂ@kﬂe%? Bﬁ fifrh %@I LR iR o4 a)?% %o%]dé(?{o%eﬁxeie BRRAAEL at 1east

erern an at the acconmo ayer
50 mics@héte&qmpm toi pmgv:dn dhe néceskasy height oathdengagementi trdvlult is also
furt 2007/ 133164 PCT/ SG2006/.000160, .40 er
clear 51 i 58 ISR B 155 SRS FAOBR P H i opgdUoresoent

particl® iifoHhe P61eIBS £5d ahco%ass%ann b&h 4 85 6@ thd lﬁbéhdohen hof® Sxample
usi ng a squeegee or 609, for exanple

also Pq@mbteutp é‘d}fhﬁ ihples §03 M@ﬂh@s\ nak by sHiogAn kG T0 spray systmg
ahg?ﬁ q? v esglur 39 ?ﬁcgl#xre ogtbtlyheh{cg %g)r(?rntgqjgcg such the ones

shownaAtmEgdE dFigU 2tdng Ihgg3 cbBla eRtin Adk. @ﬂ%ﬁﬂé&ﬁd)é}ﬁﬁtﬁ thefirst part of the
curlgﬂ5|3|n|t|ated by heat ra-red (IR _Iight,
procesgjn 3 gpllztogrodsefup\Alere agm?agﬁor@fih@ﬁwmrrmh dO0héwhish |Céli*r’§e the same
I t .
o th ShOTEETRLRRUSIGaR: SEAHAMRECL L SR gl Wi
onto a (fikdni (Eﬂma:(enhlm(l‘le(ﬂ& ﬂhatzwhnﬂjl dc&naa; the bhbé éubgdnzita i tte tag is initially

i o 51 PP b o 1 b o g g e
708 or%&q{thél suiﬁbl@%aﬂ?G? afflfin tadh&lx?éétor it &, 8 66k iQNRinkd:, intaglio
suitabl e size tor the application. n10|IIustrat|ve
pnnterea’tbo‘ts{lsmsncls anfidesitifbatioacleyemontat forrged, appe have,dud is pheourse not

timitedi SRR Bt SE6F widlBr 1A sty SRR e OF sBR s O 16 the
identiflBation Hetturel Rfe tijéltrédcdl SRicaly thety Ble ProcuF®st mbtefilIE707 may, for
accommodati ng recess, once the recess is filled with

instanqea hgo A tfansparcrt pabaterivasdhosive, othik gonfgining jraedomly dispersed

ﬂuores}%ﬁtagld )Plh n_%ﬁmo?%cérﬁﬂg%r%%lgs Zﬂggﬁ L v\)ﬁ%nﬁé 34 PRy tlﬂﬁ Flis cured.

Dependiy daﬁth'eq)mﬁrrsbrgl Burgrignisl 1aft1ate1im15s simiplle tlbymgldmﬁs tmﬂvioﬂmt(UV)
the term. "identif. catl on | ayer" also conprises s
light qyppther gpring meshanizgs |(Fud toRferyen depgnin 9?948@3?-‘:[15@?@ For
clanty?f’lgﬁp@"?ﬁ d@estrﬁﬂ R (B Ein %rn‘i’éﬁlg Iﬁﬁ&teb% ﬂfe ﬁlﬁxgi s TRk Rel 3 size,
e using the process Shown in Fig

using glicag bides 7112 fod egamplceﬁ‘he dags materiad 1$ lmevw vhede iahd gtatsi @M into
. fetur%f1 621 .t H‘E eto be read by the reader.. The

Sectloftsé’gs’r“ﬁ? fide &, alJ%\Oncover | ayer 622 20 made from

t fog54] FiBuPO%b shmﬁ a R RehYRSHé@ o JHetiheof ﬁ?@ﬁeﬁ@ﬂialtnlﬂﬂe using

identification features from environnmental conditions
the prgegss phaysn itp Fég. (lae The medsprv@rsqrm@stltutqs dhe a@n%mtlcmsfeatures

721 thlg{; g%a elg regmvgfa{hg Tea e?.r %Qrgarce qtl tﬁg tag? él%_{ % 8‘1¥ eors{tg Wie the

ric

precurfsMAN 70T &aN Slsbenshdl‘ﬁfayﬂﬁkfé a |ﬁim/1Qif/aﬂhésmeC(ﬁﬁi& eslaldw [t tébe bonded

thin layer of nmetal in order to prevent
easily to surfaces. This tag can be used as it is, as shown in Fig. 1a, where the tag has been

bonded to an object of value by contacting the adhesive coated face with the object of
value. Alternatively, the tag may be used in conjunction with another component (or other
components), e.g. a label 723, to form an object according to our invention (examples of

such objects are shown in Fig. 2 and Fig. 3). In the embodiment shown in Fig. 7b, the
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noi sture and ot her chemcals fromdiffusing through
the cover film The surface of the tag 25 that is
wopposslied t he cover |ayer preferably has a filPeD§G2006/000160

adhesive on it to allowit to be bonded easily to
surfaces. This tag can be used as it is, as shown in

Fig. la, where the tag has been bonded to an obj ect

of value by contacting tlAg adhesive coated face with

obj ect of value. Alternatively, the tag

adhesmas%tq apcoPl] the dag ontagtst with Hedahel, thergpyn adiering (s éétt%@}e label
_ [ rman obj ect
the nggd(;gg ﬁ%oarf%tge?t%séc%?ﬁgﬁgé%1 \téé%gogl es of such
C[DlSS(]tf&omr emshiamnglthesléi figurés amdl the @)re@mg Idisctibsdon, it is again
the tag has been turned

in

clear ﬂ&v & @gﬂhéﬁﬁ He t&af?ég hﬁeatgsaéf el TRigraEneeR 0 diote Hiipkh so as to
4 0] I

providg e ERkAat bR NSO R SRR bl AP given of ket

printing aynaclmﬂmt treaivs anheptically fetectable sigtatureaprintinghmagustidedk can

lsob uni ﬁ@% or an object according to the invention.

also b app St i dentification features consist of

8 tHiSuRAY ¢ iR tas 700 infkdle oy @l sectRAr dfi teg Braferial made using
contribution to the signature will be influenced by
the prqch@ qb@swnt inoWigof7at hhe pmedmmﬁ(om @pnstsuljea dhe ileotification features

ol e 60 0 |
721 that ar%{ eea eﬁ(tl Eﬁ éﬁ epeutgx ?a[g::'h Igja ?&1’8%% ﬁlpm% 8% )Lv?th alD
barcodWWBbJ n vhluaadwgipeecﬁﬁad thTah itise MEASng Oart he aft@ dpdifedi thyrkaipd e.g. an
statistical variation of the identification features

opticalghigriiieg sechaatis beJoghE: coRPl BaPede: dntpeoet gihenagaork, of serial
r . f . .

mae VBRI . o Q400K WAt 56208, OBy BUAL fraoprc wi

(such dsiused ﬁMed;lh oartlg). berthentohs o clap hasrsi&dbxhtdia @a@d $alsa) beratthtled or

tlcf Idto aS|I he readi
embeddetE B it REh5B8; Bhon drociRg indiede) 4 goge Mauency
1dent1ffé|a§él{ tHF D5 RIS (fo%fﬂét-ﬁé’sted 1QIARENRE G.S B¥estdBa € shaD&Rds. The

he readi ng el enment). Wen using highly nmagnetic
rnarqugananu atsoeke cqverfs foraexamipts Bembe apeheniiedl @ nmeddenldrrmpapker that it

hard tfeigbynr e g heistp Etws S e I B 2 Y Thi bk emough- Lo

615 afight € 8shyws b Epkiger iehbadintdrlt of the iavéddidn. Fagﬂreeshlsnaws a
process, and thin enough to enable the signature

be
cross-sgetical wtew qhen 1dsptificaliontts exwbekieeadepied dobe rldqqtlrﬁml The tag
or objgcet‘ %ﬂdg‘orﬁﬁn?ldﬁéﬂﬁg%tﬂe%?%rws{eﬂﬁl’? taﬁeagrb@ a. ?gﬁﬁﬁien‘hﬁcatlon
layer. mia‘ihén al msain, s1trfacb h@as dabent inoRigreSah aori the thimmest éixeenpibe of the

net o-optical nethods are to be used, a.thick
identificlife R s ORI o i taBeor ABEEl 63 PE, SHPPSHofisRde of the

1den’ufﬁ:ta€‘1‘§1’x$j ¥ AurBRINRL L g dr! &bt SEARR T coRlpriBI RS bhEadeBiRHt HQQ@SOZ In

as 1s 20 used in”data- storage tapes, "i's used
this entodinhérit mhmmgmeﬂt@pbk &2 grhove, aharm@h or bloéin the tagmrexbj ect The

depth (e R Eige R Pk S e iy Jimepigiat T4 AT Vidlh by gimension =

Figuré 8B s%wst@pmctiew &Rtheaal ahbA. mcwgr 85l Y8 shekst ANFRS 8b the
needs to be functional for a |ong

identification features (dimension “X”) may run the entire length of the engagement track

— although as before, this is not necessary. One (or more) face 803 of the tag may be coated
with adhesive to allow easy bonding of the tag to an item of value, or to another

component in order to form an object according to the invention.
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period of tinme etc then the cover |ayer needs to be

appropriately robust). The opti num thickness can be
weamirhgsieet er mi ned experinentally. 25 [0151] TP@T/SG2006/000160

| engths of the perforations or holes 603 can be tuned

to the length of the final tag 602. The length of an

i ndi vi dual hol e should preferably be | ess than the

length of the tag, so tlgt the tag remains supported

and nechanlcally stable. If the ink is viscous

IS8 naghes atergtiye é&h@@t thrtag as/boweéﬁmthe H?@ri#t"é‘?ue (o other
oA e R o M ROSTAE 8 D it 0 n
8, the Hentifiution Genturos gre3dntsirwdonishie ;acﬁamyomesbcnmk of the thg) i€ the tag

. commoda cess [ en t of betwee
is madbiaF 14 RTRHAsHE e sgn%rp)a%q ol ghene o helyphtate for example,

and th@faw@@sushﬁk@ﬁ) NGS- bBQdeHé tﬁé)tobﬁl ﬁéih‘b?%lﬁe it fsce&u@mewlﬁicuu to
I'imeters in |l ength. WD 2007/ 1331

subseq@ﬁiﬂ‘}%ﬁﬁﬁe/tb@mmthaﬂ Je@aapRig 6 destrolyingf the egmtxfg:atlon features.
ion it lLear that.in_the pro es shown.

This peiess for R, exeifal ERberaRe Sabfero SRGF 4 pyppld be

extremBRAII FRN 16 eeleed thoBetieh a$eRuheitha Jall pla%@%tton Débunterfeit.

m croneters so as to provide the necessar% hei ght for

t[AESH g gueengmshomisacirossgectienad Vi ofh sepder Hkh adaméedutg gead the
. i l. i t t
oo AR S, T e SEP RS L AOSCRLSYL 4 511 and
an engag&Rert Lang 8l e diesignedi ¢ efgdgaghe engdp@emieny etk 802. Ad opHonal
.. for exanple also possible to fill the holes 603 with
positiog ﬁrqchwg@m@v g3 ah s Rhewn.dp thisrempodipagnd the prepggpent element
812 plFo't&HEse flon® *183‘%& bErhd q’ﬁ ad@Et ﬁf%pebg'ydw&g # {oagn §e Wlth the
obj ect such the ones owd I'n Fi
engagemeand tlack B862.nAkke.in Fhiy Lemdao?lan&hptkm dnlgege‘rmens tdlqnarce 1S)1typ1¢vély at

rocess in a roll ol.l re a rsor
Least S0 GG ARy S nbes ot e ReCel 5 06 B REn oapit g (siven
by dmféﬁﬁoﬁ oy \iBat I@ﬁ@o@ﬁfc%rﬁet@ﬂ‘s ahfl %@Wﬂx@%@&eﬁ%‘c track 802 is
lustrated in Fig 6) is applied onto a frlm of

also atrhaztsé bp amucrpmetqrs hélspiih wrdeiite kngage sasily, tthmwmﬂs @f the engagement

ctemer i3 EFhEoY BubetBichy odefUbhT i tapel £ bBih o8 hnegppment

track egw&ns penaiméstons FNYR I/ Qx%rt@nlh amsses Odsfh ems S&ihb@ﬁin&nﬂ&t’iﬁﬁay be
of applying adhesives or , I jet printe
advantagﬁoggﬁp davp ridther T'e tegeates) %@1 Stieih 5% ]éfénlﬂll Pgeapasen either the

r n f
engagepfRf rac06P olP EIERop Bl s M daf ClachRl! SOy S tha
meanirggfhlesigugentent cakstdf takbplate.O. 25 mm | f the
i cat features are to be_read opticall

LB bighre. b Shovist Brgier pepogizgent g e R Bese 93 hows a
Cross- s‘eE@&ﬁxP@fe%f AR ChGoRBBBDD 8 oBfect 960 a‘d@@fe@'t@bé‘ Qien‘uﬁed The

random y di spersed fluorescent or phosphorescent
tag or pbmet:u H0econtalifis @ﬁnf@lﬁimn deateres Rl Brageter aangedkn fus identification

tayer. e, O ALY S0 SR aD. oapt DA a1 Binmet fimggsion

exposddi, @ftfiouzh 1@§Hb@ld BélElcROthAESIB@ R 4Th sGuceofthe ede@Eificabn layer as
bean1|nduced cross-|inking). For
illustrated in Fig. 8 can be equally used for reading the identification features. The tag

further comprises an engagement track 902. In this embodiment the engagement track is
designed as a recess (a groove, channel or slot) in the tag. The depth of the engagement
track is given by dimension “Z” and its width by dimension “Y”. Unlike the embodiment

shown in Fig. 8, the current embodiment highlights that the identification features need not
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clarity, Figure 7a does not show the curing neans. |f

necessary the filmis trimmed to size, using slicing
whbk@daess31642, for exanple. The tag material is PONSGHE000160

and it is cut into sections of suitable size for the

application. [0154] Figure 7b shows a tag 720 nade

froma section of tag material made using 25 the

process shown in Fig. 7a45The cured precursor

.constitutes the identification f aturegp 721 that are
be withig ¢eon dhe sBifatnel theargagemry Geg t fihgomggngtanges the
e el S C [
cenin PRSI S0y iy BEACHERRE Pl Vel RS e
identifibatimobe tEatvres (dl‘ythbadﬁﬂfﬂcamﬁs layel)i 5 dreagpgediin lbige tepedr ebjectt in a

region %Eﬁ@@%dﬁgt%gilyi}n ﬂg:t%c%s% %aé\%[n g rsgtg;te gggf{gg Bﬁéac{f(ﬁ E‘qure 9b shows
a plan @Qk%ee?f the t&é’ 8t %eé%@w‘ﬂ' ih ik, hg’a Ay &olvnoh FE. Wltﬂéeldentlﬁct?tlon

Al ternati vel % the tag nay be used in conjunction wt

featurea (rbmamon ol mmtruné the mmlengtbmfﬁbﬁ engagpment @acka— hlflipaigh as

. to,farm an ct _acco u |nve

before, 153yt S8poady ERe 35 RrG tar O o0 Tearly 5 g with an
adhesivd Ib_}lelg)to dilovt Resye BHI TRt ths heyo i dh Kk of l53'e1luﬁah @r WO another

2007/ 133164 PCT/ SG20067 000160 ~ 43 adhesi ve-coat ed face
compoggnt ith erdes §o Ewpt zamlse%amrﬁmg to éhfemverttmr Apyaltgeetive tigthat the

. ha

tag is gtr%?teﬁ?&a%l%b rth%n ntdﬁ% t(iji %eg ak{%l(;og] oﬁﬂ)onent) using
methodmnshakaheangoﬁdmge fi gures and the f or egoi ng

di scussi on, IS again a?rtha the film

IRl Figyys %faﬁfhoyvswecraﬁs ectianal Biswhots BEeRILY %ﬂap%rte read the
tag or {)\}ﬂb&lﬁho%ﬁ 1ﬁSF1%09a THRLOMeH614 B@m &@gl?'[@%@tta %Jaa ment 911 and -

reover ough the exanpl e gi ven of I nkj et
an engpgdnndrit rederaent 192 kdesigaed ¢o engags thao engﬁglemaht ;rade?%tﬁam loptional

positiof Ao Gt o 10 @eBHNEL IS A S ina Bl 36 B3 2BRHY SFement
912 piloirafes fERE tthere&f of Qle l?@etd%f | BilerabRdgl1d45inB it t"oh %@@@C@ﬁﬁ the
shown in Fi gfibﬂ7a The cured precursor constitutes the

engageipahtragk 9Q2- epgagemenkdistaaeerip sgrindypieally atdedseS) maetompters,
e &gty
o co A BRI A 9 GRS 2
typlcall’gaaMem snamm@mams eﬁﬁlsﬂhé eldpitiedkihe Gngfzethend fraclo P02 @si’[yplcally
i_ng such as a hol ogram a 2D barcode, . a | O%B’r
also atd@éﬁééo ACTREGEers oA lse in grer R FREAEE catily, e Widtk of thsy engagement

elemerf{r@qﬁe(‘g{\%n sﬁﬁch“”?]‘%h&lmgrl%s s,;‘ S 'gar tl%gcﬂgt\xh&th of the

(such as used ih credit car her nore
engagantﬁnptrbels@ﬂvendmﬂlmknaonﬁ‘éﬁ) (al so) be attached or 15

TRREH B L6 b B Pt e Bt P et 1bRspovs o

cross- s@étl&hal: Qf&@ef atﬁ?{ ef obj@ctcz!ﬂidpF&ﬂi?@ 1@5 sﬁ&% aUsi 8 vidly SfTﬁ{et tag or
cards. can al sOo be covert, for exanp

object. cérﬂneb@gépbc:Mnﬂ@@ c@ntamsl edtificatinar Keaturenal 00 artaged tas an
1dent1fdc ﬁgr? tlayyegl ﬁic’%hlt hc%sé) “he Qrﬂmnes(%mgimvé@lgtonto {he f’fient?ﬁcahon layer is

exposed, thereby forming a track for reading the identification features 1001. The tag or

object further comprises an engagement track 1002. This embodiment is similar to the
embodiments shown in Fig. 8 and Fig. 9. However, Fig. 10 illustrates a further variation of
the positioning of the identification features 1001, where said variation can be produced by
laminating the identification features in a sandwich striicture to one side of the engagement

track.
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[0157] Figure 8 shows a further enbodi ment of the

i nvention. Figure 8a shows a 20 cross-sectional view
wo@Rooansiteenti fication tag or an object adapt edP€DSGEE06/000160

identified. The tag or object 800 contains

identification features 801 that are arranged in an

identification |layer. Either a main surface (as shown

in Fig. 8a) or the thinndét di nension of the

iden}&)i ficatjon |ayer cont ai,neaii in the tag aqr_objec

. J,ect
diguneotlicshopis & egeh-segtional viav of adrgder iL0LY peepted to read
f t i Ioh TR |
the tag FVHER Shol1in 198 B, OleSiSpacr 0L DZop RS wEfeft Al read clemnt
1011 andgagegagamentr dekents 042 geognad, tochgageghe engagsinett trackt1062. An
. ag .or obj.ect.. The pt h of, the engagenent track is
optiong}pRgfion fauiine Hemsat MBS AaS Vs at h by di mens on v,
gom; FiSreSTIO¥RovRs P idhey iefito@fmdnld 8 f HROinYBAYh, Im% it 8 shows a
a. Shown in Fig. 8b the identification features
cross-s¢etiomehwiewrpf'axay omay objgat adaptedrie be éddntifigd hnd Figure 11b shows a

.en enment _track  -—.alth before. . .thi.s i s not
plan vig SE BRI or et 1B by R Do A5 RBaSlied FRlres 101
which &RabeseBth W identidbaRinViaydroThE kigih@adimdIRiva dThalf idefigfication
tag to an_ item of value, or to another conponent in
layer i§r genosed fosr readingobice identifiedioni Apturgs.t FBe| pg@Rigchnl10(\pean,
/ / . :
om0 A RO 8 B g n s
layer of avhieh @anaintshefice osxposeeinfoy remlingythertibmiiicatione Heansred €Hite tag
bondi ng. Since, in the enbadi t. shown _in Fig.. 8§,
forthery REMPASHH AP | CaPEERICH o FeGh o Oar o, Far e {fisimir to the

embodgﬁ'tjt:rlfgé Yhdvit th FRCBI Pf3. 9fanti 18e 1 B0 HowWevthPid 39 deh®nbBA&s @bt the

ernopl astic pol'yner, such as polyethyl ene or
engagepeny trackbmged tnot haove aveatapgudar Gossredctidre! shape. BoBer| hegedhn can
to heat-hond the tag t,o an,itemof value, it.i
be any s HEGiTs Kt e PetfendL eidlemens R Sixpibld, g pgagement
track MIORNiQUori€l 881 9 prfusitRSitadhbdd fidBgileeBédtionC athe Height of the
features. This provides for an excellent

engagemgith FaCkpischpwd v dimensien {°4”.tWaile iywidth éegiven hip dirgension “Y”.

r l. iof £ . f0m a genui ne
The tefifh PR plesftchh i b6 1 RN By ke PRS2 B B
q0068] Fighro$he setisi © tidks-vdéclvnafview o adendds 10 1addmitedi to read

to.read the _10 tag _or object shown in Fig. 8a. The
the tagiobigeé phapyp iy Bt A3 eThesgearies 140 £oppHaestdfabh e Teihelghent 1111

and anZér%lSE%Q@&ﬁ '@Fe?ﬁen@ll?f@ﬁési%%ea td LR %éaéfﬂe tgg%%é_ﬂ?eﬂﬁuaaél 102 (for the

agenent track 802. opt | I on tracking
sake oftlerinthe8adding ekdnsamt shad wnadaptedtthireadethb adkintificetiarhieatures 1106

is not Y g"g‘g&{lﬁga éfclé Sgeﬁg:plti(c_;%]l Zr?é)glfu?)}l trt%lglglﬁétfgegnn%ét {]ﬁ 1% ﬁséztxlsg ];hgvpne. The
depth SNBRAPBEEEMdnt AINBP % gibs® By idimbiticn eDDHiER widthes given by

_ engagenent distance is typically at 15 | east 50 )
dimensipe r'dreBeths "Zaradc OAS eedhipicylly taé lnast g rofrqupeiers. Since the

n ng.e n Y by.di mension "Z') i t
engae FRIEFRERR o) ENERGm et b b gl e e Bighatfets. e
widthstdfaakh 9873 dependihg Wheie theypate 1hEastied! HeRS i€ s afBififrilyrthosen to

order to engage easily, the width of the engagenent
measure them at the base of the engagement track, which when “engaged by the
engagement element shown in this embodiment will be in a position corresponding to the
opening of the engagement element — consequently it was chosen to show the width of the

engagement element as the width at its opening. Clearly wherever the dimensions are
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el enent 812 (given by dinmension "T") is less than or

equal to the width of the engagenent track (given by
waleownsiienh "Y'). I n certain cases of this enmboRPCTEG2006/000160

may be 20 advant ageous to have width "T" greater than

width "Y', but in these cases either the engagenent

track or the engagenent el enent nust easily deform

elastically so that neadiingful engagenent can still

t ake. place. [0160] Figure 9 shy a further enbodi nent .
measuigl 1y lﬁémmv@ﬁ%h%ﬁn%?@%gﬁﬁs‘ig@dﬁh SV st s lsSethal OF FaFo width
Tt i f @i Lf.d td ' . i

T TSRO e R0n800,060) s g

donedi FiguredEhshdvws afardrer fegtodimesnt 9 the inventiore Fig A3agheivs a

in. ident]fi j I .. Fi | ari
cross-sefHisgl ¥t e e @Al i eribeied i A BBe kit iiie: o the
object @XRARRI Fi%'ﬂrb hepdthows £ PRY! HeR e fothe dg bABEIRISIAtA MBI ect of

surface of the identification Ia%)gr as illustrated in

value. [Ehe tagsl 20Qreoptinsddentificatiemetratuses 1294 dThg taghas been embedded into
Jdentification features. The t.ag..fupnther. co i se

an obiiCH LT 20% "B e, el Sl Bl FEipfioT 04 S5 &t an

engageRitif gace 1202 ¥ F6indds I8 brodesdct o dha sn @ gemettsiBackchag hampezoidal
channel or slot) in the tag, The depth of the

shape. dihg £Hhedding Precgsk cansbeyilanerisyie anvhwiaplsaneans, fop gxample the tag

4ty s R 5, SRRy e,

An alterdetivd, fif dat itan dfealue ssftene epon dicatify @0 7hétaB 16 thermoplastic
P /.sezoog/ 00160 45 he within or gn .tﬁ]]g urface of .

polymeril IS 5B AR aE Roto Thafiqma of Ve afftt s bepdlotmed ep that i

melts the Rbirhdedbh & the %Bjé(:@&dr@é{ t%eaﬁd%e@%%vvforﬂ??s taBBere. A further
t k. | h | f g. 9, the

rack. In the enbodi nent o 1 0.
alternatisteris i foi dhe iitem fof ataluec $o (bor mphelactieadt céntaiaingon grager pr slot
i S arr djin.the t r obj.ect i.n egi on .
appropsRie o dadre i it iy e te B8S abiadtlaa the Fefof ydue using an
adhesi f6)JAE R thrbé akdnathied de@oRdiratd) Aere are@mBhy BuitdbRvefs tblegnbed
‘tag or object shown |n_F|§g. 9a. As shown in Fig. 9b
a tag intpanjobigst pF value idsrshopadn Kig d2adthadass ergagsmpntipagck hgpa depth
. ah e exea t g .
ot dimbfof G 8 4 F B Bk O IRy o Mool Rhroresis
given BPEnwhsioh&€Xr’ag nay be coated with an adhesive |ayer
to_all ow ea bonding of the tag to_an item val ue,
d016Y Kiggradze shayrpd ret-siHoBildde™ 194 afrc?!"‘ﬁsﬁral_rﬁbk?ﬂéll‘?‘? to read
the ta@ﬁi%%QhﬁQg.t 24l e 18N W contiftistd hiSleRd bl vkl ERmbfei214NRd an
O tag is adapted so that 1t can be bonded to the item
engaganhient adllensent di2 12 tdesigned hp engaze) the snpegemmst ftrads 1302 hAnoptional

... heat _bondi ng. 61] ,Figure sho ross-sectjiaonal .
positio GygkaiE Gepeanbe Lo torlsudhigy (s e of ¢ HiigiaRn S0ent i
given R BRherSRAWDY Nwhild -itsO¥idl R givasledy YHePTSERAIRS in this

| éast a read el enent 911 and "an engagement el ement
embodimente dethg Y'Y and “BXgargdypikalie At ingeindh anicromegters0As befpre, once
i- ,,1- i | .' 3 ”e 3 73 I S( |
oG R IR AT U8 0 BB e et
corresponding positions during engagement.

[0168] Figure 13 shows a further embodiment of the invention. Fig 13a shows a
cross-sectional view in the embedded state of a tag adapted to be embedded into an object
of value, and the object of value. Figure 13b shows a plan view of the tag embedded into
the object of value. The tag 1300 contains identification features 1301. The tag has been

embedded into an object of value 1304 such that it forms an engagement track 1302. As
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912 protrudes fromthe rest of the reader, thereby
allowing it to engage with the engagenent track 902.
wah®7aesggegenent di stance is again typically atPCE&6200&5000160

m croneters, and consequently the height of the
engagenent el enent 912 (given by dinmension "Z") is
typically at |least 50 mcroneters and the depth of the
engagenment track 902 is ugpically 20 also at-least 50

m croneters. Al so in order to engage easily, the wdth

ﬂlustraf@fl byre apg‘s@é PE K. 18b dieiceesy £an pajieAeHraHAr ¢TIRe A&GtiR, meaning
that the 'dnga g% éé Hlj tg%cﬁ%ei o??ghﬁcﬁ?ﬁh Ql{agg qﬂ@'befo?e t@? F%@gg]caﬁ BE done

I mensi on
using aﬁy gmaalelﬁxesdmov\s shofn i Rig. 18attihel tagésnéngagerhém traok éad & depth of

dimensisty ot S PTG ES ORI V. IRpleBRBALARP ifent R fongfepures i

b%% QRLEGH «xpThe tag/ object 1000 contains identification
given étures %Ol arranged as an identification layer. In

{01 69)] dﬁgm;e 13vesshiohis anaess- mctmmi ivoaw of atrbasler 1310 adapted to read

o tag TR o BRYAEE: RMELHS T KBRS Lo eeR A 8681 8 clment
1311 afdQnt @%O%émen@ kil &gdnt flan b kRS tgﬁ&frﬂf b@g%?e ahe @ﬁ%@ﬁl@ﬁ@ﬁack 1302.

track This enbodiment is simlar to
The depﬁhmfdhmng@egmmemnnﬂﬂs @ives byndinngion g‘D”mm&q/@? wigth gs given

trates fur r 0 Gz
by dimion B GG R el REmER) bR ookl T, Both g and
“D” aré agdin uareaatsocrﬁlcﬁﬁﬂeta@. msqwﬁﬁﬁ,dmﬁy eng@rEdNaidth G YU Reless than or
identification features in a sandwi ch structure to one
equal tg;idthy{ Tt Heheargdgermdnt] TP4BRSIAD 2 GOTFPediHE positions during
S&006/ 000160 46 [ 01631 Figure 10c shows a
engagegl%{ss sectional view of a reader 1010 adapted to read
t{OE70] &% Gaidpbihéc teblodimment nilkestyated Ghat e emgagtmenwttﬁbk and

ses at a.read ement 1011
engageGhSIRL S8 dih be 1S e LG FOEPACEIEE GUGIPTE iR designed to b
inserte® 'ﬂgé f&ﬁé’rﬁl&aﬁg%me’a&gaw e L%]agé?ﬁéﬂt leRitenk Kb \Evisted

el enment 3 is also shown Figure 11 shows a
to ensufrethtah gre read eltimenhis able totrsan theddentiivatigy gnfareativnohdtematively

Cross t|o ect ada d to
the endgdiia EieblB Bar b K s ¥Ae e, Mha°BbRgie §PRRIEG bl the
surfacd @UtHRIidemeiRBbE ifornlfiont agleabitiosly, HeORaE Q[bh@dnlﬁ Snay be able to
identification features 1101 which are |ocated in

read frp@eﬁhﬁ qtizaereareontjng thenidentificationintprmatien githept é%ulgi moved
(for ex; gfétdffthec ﬁfeh@ﬂcaftloﬁ)fgartuﬂsesc‘ ax?i@ B2 %g?éag{ er%%(ﬁ% 128% C%ﬁe (sq_c&x as can

flcation teature he ta
be takeal wieh aaimhera) shag be adlfictenotvalehd/ theddenificstior méortdatipnat i on

APHIES ndvotaes N diironds of B e Nidum irefcats B e
R
visuallg nbspdttee i{asd pérbeps ¢apidd or. reglicatéd).and thisdfofnaf. mal@as the tag very
difﬁcum(\)l\?a\ﬁ?prer \F;Jit%', e élre%%r\;?nng the tg(:"a%d a gct:}mtlg & on another item.

[0172] Figure 14 shows a further embodiment of the invention. Fig 14a shows a
cross-sectional view of a tag while Fig. 14b shows a view of one side of the tag. The tag
1400 contains identification features 1401. The tag further comprises an engagement track
1402. In this embodiment the engagement track is a rectangular-section cavity formed as a

through-hole running along the length of the tag. Consequently when viewed from one side

(as is shown in Fig. 14b) the tag appears hollow. The identification features are arranged in
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engagenent track need not have a rectangul ar cross
sectional shape. Rather, the section can 15 be any
wGehapaeslihat al l ows for easy nechani cal engagene@it/S620060000160

exanpl e, the engagenent track 1102 is forned as a
protrusion that has a triangular section. The hei ght

of the engagenent track is shown by dinension "Z",

while its width is given4by dinension "Y'. The |length

of the identificatjon features is given by dinmension

the tagrsyeh thpp they rapbgapad by ¢ regh slfnent cpwpyseldathe frgagomen dyment

of & 1@l iRcey Rt BENE Bkl Sifnrt e RELAADITBE Hilor ST the

cavity &dreremdihg fHeliflentifixehtian featgag dieritiere fatiod féhtilrds cas ifgnedmple,
to engage the engagenpent .track 1102 (for the. sake of

bea b%?%ﬁ% thg s PHEORR sHger af bR iﬁyef of dgdpe E%fOfeoé%sga'ahng the

tag. Aﬁé}ﬁaﬁ%tthg i G i Al &S mhy O ra!nﬁorlﬂBI dhdMed Parfib®s (for
1lic). optional position tracking el énent 1113 1s

examphd smgsé¢tmwnr opheallydegive prrticibe apngeagleiment idémifmation dayer. As

i yen dinension. "D while its wdth is, givep. by 25
shown i #5508 e Fie 4P e gae S ogstemes foch e SiqhyR 8 atenion 2
and cro¥9-sbttfonaN BN SionSbNCE” Ale“H’e NRd bf HeaTBitficAh features is
engagement track both have triangular cross-sectional
@hfgp@f}?lonﬁg”- wi dths of each vary dependi ng where they

re r gl
LR e R ol opl o o1k ERY T hgted to read

the tagWhb®h itMFeg) 1gag atededayr 1416 copnghge AElRhist @l reatelbmshiom 1iadd an
this enbodinent will be in a position correSfondi ng to .
engagenpat stymepk b g destened do engpegehe Areagemmphirack 1402. If a barcode is

to readg %ézlgeg&réglg :dleﬁi]cié #Eaﬁf&g{éﬂlgﬁ gﬁ‘ \R}Jﬁ%ﬂa Ilg)}fé M?ch"\f.llq}d?nﬂés Eh@ Section of

its opening.
barcod€lbemigl ryadMThe evat elet entdi4di nsydresanoopei cliRl 2800 sbi8B 46 damera or a

PCT/ SG2006/ 000160 47 asyred it (s .inportant that :
regulag s ¢ A0, IR HtR AL PPUAL DT ey a R oaed g et devie,
if rand®nfly Ristriffuted MRE&cenY pattitdles’ form@h@ {dB@SHa86n 3hformation. In this

correspondi ng positions during engagenent. [0166]

case, the quptisall fibeeh o emif lighthef tharisneltationt wavelergth jofvibe tfiugnescent
. Fi sho a,cross-,sectional view,of t.ag 1200.
particlEy, fnd 3fe 388 USRI {8 o bhSBie Wphi?fh, Sihiye ot the

waveldn?& obitebirgieted Gluovaateitt light. J0 meaghelic ph@Oks Foizh ae iHeBMfication
of the tag enbedded into the object of _value. The tag

informabiory  epRvVENteNa] aeasnetiq teaf jelanend £an besused @3 rearding elggent. The
i E i ect  Of . ad i
depth 3o ERARAAL iRttt B} Erveif iy Bl DY i IR R R phven by
dimengog &8 mAd¢o in dldik ehifddirhentf botiedZ” hnd CDFsaresiypicalin,at tléest 50
. engagenent track has t r apezoi dal hape. The
Tmicrorg gg‘ﬁsr@uﬁf%@ﬁ& &%nﬁﬁe&ﬁ %ﬁga&?ﬂ% elzsﬂﬂﬂpn% Vi %’BY%an elongated
form #MHAOP haﬁd?fngeﬁ@g@net | e 8niyBaveld 1ehBtHTRY tHeEm LB BRE lof ?I;:llﬁingertre range.

plastic or item of val ue during a nould
Once epigagqol, widths 6¥2ssd “HAaredéss ¢hhanairiegual tofwidthe “Tt end 8F° (not shown

. VAl ft ' . g. .metals.
in Fig, P Bifiine i & GG R e Shebordons Fea? il fheptinepfitg mpee)
In thi§ h@nbddemes Hal siapbhélt ElembAS i eRRighed MBAbe Oink&add fidto the

engagement track. Once engaged, the engagement element is withdrawn from the

given

engagement track and the read element is able to scan the identification information. It will
be clear having read some of the foregoing embodiments that scanning of the identification
information by the read element could be done using a number of suitable means, e.g.

imaging, actuation of the read element while the engagement element remains stationary,
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nmelts the interface between the object and the tag and
then the two parts adhere. A further alternative is

wo e007t1bB64 t em of val ue to be nmanufactured cont BETBGL06/000160
groove or slot 15 appropriate for the tag to fit into,
then the tag is attached to the item of value using an
adhesive. As these three alternatives denonstrate,
there are many suitable #8ys to enbed a tag into an

.0obj ect of val ue. shown |n_Fi 12a, _the tag
scanning, $ROR ROLRSINERE k(réﬁ\ﬁ%r glaaemfﬂdrawg% eiterEigere 199 alygyshpws an
. A i i . "Y', t .
optiondE g T4FT NHI AT pesitiofldsq 18 Aptl fhilline read cgpent g ept
in conth@ ¥at theidpntificdtm isfromstion dwiosgsscsmung.onal vi ew of a
r r,1210 adapted.to read .th ag .shown in.Fi.g. .
T8RP 8 BT o e 18 e bt MpcrRd € an fem e wapy of
its faceb2drlca@Mé Aibed@& 2UBIVRBE FES. QURAbwS 2 BB &Inene bR the hole is a
engage t he égg%fgenent track 1202. An optional

rectangydarisertinn threughi-irde.cif avil e appidiated thiat theshelarean Pieeany suitable

rose S50 8, 5 SRR, LD LY NP BE

curved) Bhd c2Dbealdihid iR or bof bthesuitbtt cdafigaratiohyRii€ alsbYidérstood
l east 50 microneters. As before, once engaged, w dth

that an gbje¢tsof] intesest |wam bererdpged inte oRjegt Hhat s ad to beydegtified by

Ll . ) r ' i1 ' .
aangf b RaRERY S fep £ 8T RO B Ul Aol Bt in e
object.enbodi ment of the invention. Fig 13a shows a
cr -sectional . view i he e dded state .of a tag . .
a{aiﬁe@gw ShestidedUrt o egﬁgglﬁ}e@&toft Bor dRvepicge; n this
embod@éht { el t‘ﬁgtcoﬁ{&)ﬂéﬁig‘"ﬁienﬂi&‘ﬁ%ﬁ Fre3NiVRIapteR! BMbe Ligkkdded
of the tag enbedded into the object of value. The tag

within 180 emooit dalne drothat ofjeat atselfnintdes an sidéBficatifmdayeagn which

identit{éﬁtz?nb fet%{jq;%s? %qu%%gdn%oggéﬁﬁﬁt (ﬂ{])%czgqt( ac%fg&%lé tlo % é%gtf'ﬁescy %Iﬁher the
tag or A0ieABBk0in Rl 5@9@@%&%&5% theBobjettUhht ad eflodp¥mentetrack is

view of Fig. 13b the recess can have a circul ar

t
formeds shestollowing, wisasncagrilt paly beanadsgiagtheetag elfhourhithe same
comm s 54 4l 8l SR R Be S SOASTA690, B8 150

before ﬂ)bmgt@go'eﬂdahgﬂ%e riﬁ:ﬁtd ofl vauk Figisl5d shepk hllieﬂfag dﬁb&féﬂﬁﬁdﬁéd in an
. "Z" a awdth o inension "Y".. The length of the

item of yalue Hé%aﬂeowgfleifélpbﬁoeigamssldelsﬁ%qav% Rt ﬁéﬂlsi Hh engagement
ok R534 oL 3 5 O Sl 0Bl B 2P
dimension Zris HiegsuréBbs thEHwight af ¢he aZifencarirack dmt it avaglable ta engage

. d el t 131 d t. el t 1312
with §EneRedien siegige G kT dantbrd T508e feallow the
identif@R6M fures 8o BRIREETERS 1&eBTBNthd SdeatifieRidRY fedtiBNE %Wen by

. "D'" while its width is given 10 by dimension "T" an
dimensipie“Bhgagenent el enent may have a cylindrical form

%i%]ulzl;;u&n iJSc shows a cross-sectional view of a reader 1510 adapted to read

the tag shown in Fig. 15b. The reader 1510 comprises at least a read element 1511 and an
engagement element 1512 designed to engage the engagement track 1502. An optional
position tracking element 1513 is also shown. The depth of the engagement element is
given by dimension “D” while its width is given by dimension “T”. Both “Z” and “D” are
typically at least 50 micrometers. The tag can be made from flexible material such as

flexible polymer films, meaning it can as such be flexible.
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"D' are again at |least 50 mcronmeters. As before, once
engaged, wdth "Y' is less than or equal to wdth

wo T007/18der e "Y' and "T" are measured at corr esponsg6/000160
positions during engagenent. [0170] As said, this
enbodi nent illustrates that the engagenent track and
15 engagenent el enment can both be circular. The
engagenent el enment is deSilgned to be inserted into

trac Once the en enent .. .
OB ANRAE T lag 6t et Eoefingoiiithen, afbeet P RS fiveution is to
providé€fo@ ARBYer shicRBS & stoPp&Cait A sindiiinhdrhirahd &spring loaded cover to
information. Alternatively the engagenent el enment nay

prevenhdirtk dpst og oiher fotkignobjaets qréatngethe neogss ¢rsthe erviegnaepnd demaging
h i f ion information.
or C"”‘X‘pﬁ%r r?tajstnafu\%&?%/ggtthéeﬁfl{elg {e eflerraeccﬁ{ may be able to 20 read

flou78] tthemettict embadigrRnt oNtlad fiivegtidd)ehd ekdel fsi fohéromodified to
i nformation w thout bei ng noved . (for exanple of the
g

provide frmn pirdQWiiele federsedo hsle 41%10699 it reduqueyanyedelris ghatrsloes
ctr PR SHEPoB02 iy it EER WD OV B action
vacuunﬁ@]kiﬂs]thémecasb/antmgnsertédt hi s approach of having the tag

.arecess is that t rotectedb
i@dt igyeg i Tigys etnesnad for zedhe 1 ehje t Sl 2t one
shown gbﬁfgu g Orifdi Q'iik&ﬁfsﬁgma?e%a}/lédﬁk li¥led D0 €4¥i80n GRAMject 1600. The
per haps copied or replicated) and this format nakes
object 160 wgfov @rxymplm tefd pigte of @ m@artpmtommttw cogippnenieifervéxagple a
a t*ne tgg at t aclh % 1@ notther 'ﬁ em 0172(2?15
anse & e ﬂ‘EP%eﬁ%O\R@r SHFPHAYS 88} IR B5F SRR PR (C8 2
plastic uGodylar RN@WEd Be afy @8Rer SRAL b@ﬂ@lhle\(ble’ﬂdg?fsuﬁaﬁl@@oﬂ/\&ﬂl@smg a
Fig. 14b shows a view of one side of the tag. The tag
cavity Iq:ogleeaﬁ@aéxoﬁspura@%% i The &@Ylah caphe lﬁp@gemmny PHdallggvay. For
3 S
exampfeehioto 1 be rﬁg%gcgsﬁgg é%g eegen A 3 ollgjé@cglg Qedd06f tdoB stuﬂ:k, or a
componmtv&ﬂgmh:&rths Releicast of &ngbcymft@rt)mﬂlt as be diiliedoinghthbobfect. The

runnin gthele f the ta Consequent |y when .
precursyy Bieiie F%fh? i Sppele FQQPYF%@@HS% Yieh 35i2, epmyes ntaining

r f S
rendorHAROGA Rl 8 PR S PE AE R o v

magnetlmgl ($hus ipravieats thm)fronanlubmmge@getbyr mthmaﬂie plesnmsot). Figure 16a

shows GoURSGapdl YRy EHRIGHER: o STIRS bedh istSRith e mgeoursor

materidlNFfulre d 6bNiHdwishh exi‘cEVie‘W of &He ba¢t 4Tekr tihBas been filled with the
identification features. The identification features

precursos matdrinl. @neertpe precutser hasthgew eridi-¢.Hag cmrgbls ipohteay sueh as epoxy

u e D f
has bedH (b8P 2 ubhe, OF RAR e, IBNEHr Rl ot if PR SR PRSI Bk bt
slot 16nﬁyu1’ﬁﬁng pndnm ty, Wit sshghtb,u@mt fond, itled Bt Cdvaty is exifled ﬂﬁough the
gnetic or optically active particles arranged in
object. Kigwra 14cRorsn Feyaectiongl vieHcirine Rbiepigpites she rgﬁfan@ﬂ@r slot has

been d ‘i'l@d The ré@i’%gﬁl angﬁ%ﬁﬁp%é érgﬁgn a?ﬁt di.?ancgﬁ(gif ﬁleotfa% for"ﬂ\}g object.

| Mensi on Cross-sect ons
Figureah@tl $hd'ws dinend eiryt bf die objectiafenthd slothisbechedriliade lihsugh a

circular cavity and rectangular slot are shown in this embodiment, any suitable

cavities’holes can used for an engagement track. Once the tag or the object has been
formed the magnetic particles are magnetized by exposing the tag to a strong magnetic
field, thereby forming the identification features.
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gi ven by dinmension "X'. 10 [0173] Figure 14c shows a
cross-sectional view of a reader 1410 adapted to read

wo b@7nzgeshown in Fig. 14a. The reader 1410 cop@I/B6HE®6/000160
at least a read elenment 1411 and an engagenent
el ement 1412 designed to engage the engagenent track
1402. If a barcode is to read, the reading device nay
conprise an optical fibrgywhich illum nates the

section of barcode being read. The read el enment 1411
W% &Fignredhit shoais anether tagrornlhiget 8 ﬂ@alnﬁelaw@rcoataysng a cavity
gular e readi e tlc I r
as well" 354 n‘beého%a% a.g.l heal} élgtgg ﬁ%} eo\'i}ige&te ,con 9 a rﬁhg A8 this

embodigheht loif DUiag thrf dbjkut &isc Riats Pabhiects Q&erﬁi@fcﬂ'ﬁidrhﬁlfonnatmn is read by
identification information. In this _case, the optica
inserting greadivgrelement (py gpmenss) g thexqavitys Hene thatag B ghen n its

final st&t%el?fli‘lgoi@@(zﬁ %ﬁﬂ%@%}? 'léé'xlx tﬁ‘thrg]gn g&éﬁhﬁgﬁﬂinﬂﬂy&] ?ﬂﬁ% e. a layer

sensitive at the
contalmmﬂeﬂnﬁtdmonfmfdmaﬁﬂm tet @ daddondy eBspersed Imaghtial suth as randomly
gnetic partjc]es form}fhe |dent|f| cat.i on

. 0 .
dispersp, FpEREEG SpPsalBRER PoRaro e o s T apial 4R and
1704 —Rfe é{ﬁ%ﬂn@%ﬁéﬂ%ﬂhﬁh@mﬁ b EaRMn miiig 1ﬂe@h&e9ﬁerta%\}\% 1702 is drilled

engagenent el ement is given by dinmension "D’
into theMagitihated siguchere. he holierfemsd e ehFagemiing tra¢cknandiums parallel to the

[ t,. both "2Z¢ d..p t
plane o5y BB B gion ke PRl il fveh e gHRy 55° pifef Fighctspos
a crossSleBfiBiHl G&n owahVﬁaéﬁlFQile&altﬁd adapled t8Ndad ez A THRGreading
urpose may have a length in the mllimetre or

device géﬁtwqmqaﬂ@greéﬂg@ﬁs 8l Icomoeithengidged itsyiengrsnonielegont 1142. The
engagegﬁg’\cl\ﬁﬁ% n{ Eﬂb %ﬁ ﬁﬂhﬂ{e éng?ﬁxﬁiéyl? StraclI 17@5%11 {fe%ﬁ{nﬁ elements

t'he vv|
1711 r&ngﬂ@eﬂwhded efraset ideimtificatibe 1plea nhatoafre telﬁpo@dgﬁy) the dngagement

hi s enbodi mrent, the engagenent el e i.s. de )

track (b% thesupaseef thet igentiication Gase r?éﬁ?setir *rel deifing %ﬁéygédm this

emboditént STORORIGRREC oﬁ”fggtoh‘ an Wg dftroolg@ i(% tified, the thinnest
e read eI IS a

engagenent trac e td scan
dimenstidreof tHe mdenfificattondayedr i epostdi on. |t WI Il 30 be clear

A8 0% A B STyl et

correspo@@fgChRIRAL of AiHkh e MAGNEtShiAG 2 dauﬁ?errh@ftagw {deRtifcation
neans, e€.g. [ rragl ng, actuation of the read enment
informefingrl & egrin epahyEneserting amerding ehamaens (o gloments) yintogbe cavity

e S A AT B0 PSR e
piece B40S0 coMPMEN@Nn Wehiifdkdibn [1epdr 5301 Nignihdd® Bebwvedn tveo pieces of
positioned so as to ensure that the read el enent is

matenaéekﬁ% and £¥0c daecend 84 sHBadBsnE {3 sigilap Angthad rcnﬁ%arf giscribed
regardxggrﬁlg : ac '1@@7 id fidd %ang&?edtlﬁﬁv RRUA 18@)8':59%{0%&141 FigMsb.

to an itemof value via an
The fotmatim, obthectagl 1I890 MMdadﬁgAIde asl gbmﬁlaged Byt detimgsa hole 1802

it UEPRISHAL ROV, THS BOlF 1S 00 TR B it £05% Nt TUFREETSE Hoghole
runnin® paRil¥l B4hd fBhEof the laminated piece 1807. The hole cuts the laminated piece
1807, exposing an area of the identification layer. The hole 1802 forms the engagement
track of the tag. An optional second set of identification features 1809 is shown on tag
1800 — in this case the second set of identification features is a 1D barcode that can be used
as additional information with which to identify the tag. The tag is read by inserting a

suitably shaped engagement element (in this case a triangular section engagement element,
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cross-section (such as circular, elliptical, square,
triangular, or nultifaceted or partially curved) and
w@2amn7hssied bl i nd hol e or any ot her suitable PCT/SG2006/000160
configuration. It is also understood that an object
of interest can be rendered into object that is .
adapted to be identified by 10 arrangi ng the
identification features i58 the obj ect and form ng the
engagenent track in the object. 0175#it ure 1 .
althougin SRR SeEUPH CHBREETISH s@m&hwoakd behacqentpl ng 3sy{he gpefion is
such tHR BRI RS, cgh g@ Ghsi gdgﬂg ahqgf‘%il!l(fvbscﬂ%'r% element to
eatures 1s adapte e edded wthin an itemo
be accmte]:ys positidwel Wﬁherespect t;)ethk identificdeen denturdeninid ilea¢rigogement

in mhl h 15 identification feat r are locate
track. LY Fhesetnit QPERconGi POt E AR E L ISRORFY S 28 & braple to

read thte ?o§e€9d8{t1ﬂcHﬁ‘oﬂ faikéd ACRid BBertYS exticRl L &igﬁEement
he object that an engagenent track is forned

tnwk.the foll ow ng, reference wll onIy be made to the tag

h th an obj ect
ThLPA B8utef SRV pon B T iR BB Yorb o BV EY byt as
a methéé Q9 maraigofirh hehy @oﬁaﬁﬁ@d@daww The tdgt £itlenfifi dtalot §nfofth&tion is
15b shows the tag once enbedded in an 20 item of val ue

read by Susertingh r@adgxglsl@me@fomcaﬂwscavet&r(vsmg catcpder sieday fethe reader

shovin; 3 ente AERIRIRRT 6 ShOGF Eofhcite oF hEuhe BABOH Tpbtcting

assembligof thidtag. HigueaI0brshdws sharagslione dlftaﬁ itthue Heen ghdembled! Wigure
engagenent. track that is. avail able to engage ith the

19¢ shaig Q&e‘mle@t%&ré%qo Pliptedhe {RPipesasdoR U dEpPSIuRent to allow

the as ot ¢d %gﬁmﬁ*)ﬁ QW evan'oﬂ? QBfggbﬁ'é?ltté A bee@leh! BRrd thedPRlentification

engt of t ntification features Is
featureyi 196k do;npnzé achamms identifidétion] ¢y @Juckiaguioend bt smhxbwgrda) or a

) ross-se f a reader 1510.adapted read ..
radio G, Mo BRAY e SHcRaug Ao IO RERb 4 Eoreading
elemettinl 6%} 18 BEachae(BiiBdthrelRFID aikihs2hi@N 826L BRhip antennas —

el ement 1512 designed to engage the engagenment track

Hltatcmam;hlp&forcqwm@mf requirs iclose praximik ite g reddimg pliemestli® drder to be

read). 811%121&3 camo %@5 l.ﬁhtﬁlF EF?I? gﬁ% cta Fétlltg(lqe @thgxgahon chip,

are mdHnf&RINSA @Nsubdirate 39031 as ZhowAdn "I, 294 TKéf&féé@'a' dpAtiece 1904 is
| east 50 microneters. The tag can be made from

bonded toethap reoithe svbsiates ibe vartousicpmppaends geldepigned inl sygh a way that

e coffEBILRE 4 688 1830540 5L LR 0, 48 VRS0 ity 102

which einpfsesaneltags’ deritifivakion sl tThefidérdifiatiow &?nhlrem 1 901 dre located
provide for a cover such as a stogper dust

such its & ervethAiBy aﬁeb%accgfﬁeei ) fhg deagkc biereadige dﬁfﬂ@@ &pypprises an
engagdhddt ’ele%tt ec{ reh@hg'e E@le‘ﬁpﬂﬁ@ {sSpdRftidRkbl 89 ad Rfalign with the
recess or I ronnent amagl ng or corroal ng %;]l

identifidationc faatLEeS)iQQ lhwherd‘émtangageatmb plefneat isrieserted into the engagement
track. This alignment facilitates the reading of the identification features. For example, in
the case of a contact identification chip, reading of the chip requires that the input/output
pads of the chip align with the corresponding output/input pads of the reading device — the
current invention enables this alignment to take place easily and effectively. This kind of
configuration can be used with other identification features, for example a 1D or 2D
barcode where the engagement track ensures that the barcode reading element is correctly

aligned to the barcode.
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5 [0178] In another enbodi ment of this invention, the
reader is further nodified to provide for an airflow

WO pi0a/1831e4 recess to hel p di sl odge and renbve aPyT/8&i0é/800160
that does enter the recess. This can be a bl ow ng
action before insertion or a sucking action that
vacuum cl eans the recess as it is inserted. [0179]
Fi gure 16 shows one nethagg for neking a tag or an

ect_such as the one 10 shown in Fig. 14. Fir
iaf@(] rguredf} ghowsla fisther prabedimentiof the duveatipn. yH¢rﬁ t%rntag 2000
f
o5 PR AL i
sectionf Hlﬁﬂgﬁ)le)fwlﬁclcwtldﬁmﬁna’&&sfdat\més 200 docraddosn dtdeest 01@;3 sid¢ of the

be a rment accesso pl asti
track. Ei}f:t%xﬁ?g%mentttw&?uhaa 9Re SR &Pﬁe?’g‘iche‘ﬁw lb%red\ﬁa ’éiléerE dhe reader’s
bl a Y o0
engagchiil SHnGAVIAS SRt SDHGLD R0 ) el el pot. beipe, read the
engagearent Smck a:bhé)evﬂysedl:wﬁhlzﬁsteﬂmrpl(éw iThe cmmﬁgmatlon of havmg the

re-exi.stin for i fot
engageBient fH &y ity 3 SO Bhfiametde Tl onEntRad 2 fiibe Bdeptace
that th@idehaﬁgﬁféml f@htfres late RELl iptote&tBd BEai tlvbéaeand faf Itlﬂ@e engagement
The precursor material can be, for exanple,

track 1sp@ljsq slosetby esstqppsm(@h shewam Eigw20), rﬂ@@n the a@mtlﬁpattmvgfeatures can

neti PAr
be eveﬁg)gegtg{ P{ot%cé?tf a%qué eHYav nrﬁ%l}(‘ial & {r(])r éensé?p e%ox?ltla tf(l;lf example,
take thRIfBMERES dapahatfdaf BetictdWaidnehtd dgetagaherddy Bdolrihfehe stopper and
recur sor Fi gure 16a 20 shows a cross-sectional view

prevengﬂg ﬂ%’@f’l@kﬂ)ﬂé‘@g . s algo eppterpplated that|theystappas ipgiades some form

of tam P KHEFynclTF} Tk B L SElcs A FARNGE i o A B8 stopper

can be mlbﬁgmdsmrsumma e\raiyahat iooder tdhepgr the stopper thassdp@eedsgebreak one

i.e. the c mer sy as epox been
part ofcleign. (Hw&qﬁa % Going, %Wlﬁ%&@vmﬁ%?%éi gﬁﬁyﬁrfﬂ@g@ 4nd in fact
most Hﬁ)?t?éd' ds NGitte Qﬁﬁgyaurﬁ:nﬂ?CiﬁélﬁQél bas kikd 6t felxﬁn@% ']WH nBshs that it
paralTel to, but slightly offset from the first
would daawletay if thechap |tiad dbeeih opesid (ahe tiRbtaglyjosantiall Firepdr andi@ctampered
h ;f\B Cr0SS- sectllgpa%aé, :l?ew of the obj ect after the
wi )pﬂﬂf %\Wg 1 Was SpRPaed 10 vs et 18fled. The rect angul ar

q*gmsmf Fi"g{ﬁ?estﬂ'lﬁ MAQABABWa fuitBekoliEctlabeorlidg t6thd Meention. This
ect Figure 16d shows an end view of the object

object a‘fqﬂ@i?ﬂspﬁ eans [deptifigatiope tag, gyhiqrgingsaidy idepifigatien tag rcompaises an
1dent1ﬁ:c%bﬁ yh&&? %%}eqx{] gi’ﬂaﬁ%l?@l %enﬁﬁgatf'c;ﬁo%?ﬁlﬂast t&i‘es loczge? in the
enbodi Men

sulta cavities/ holes can use
identifriatiedn @@@emﬁﬂlﬁe ideﬁﬁﬁcatﬁnc &ht h&erttﬁ'g:amm tdgas(ﬂm‘aagéd Iita$he object

such t@%g;ggé%g?%ééQEfggn ! I Ifrglﬁﬁ% 0 ject fqn&tgé gdzeg’gﬁcation
t f
o T 1 BTS00 o i

dev1cesﬂnat/vseadn chbddentidigatoon digtees lodatedhan ithey édentification layer via the

st FBHE 4 BB S il e e R I30eR o B g avi
w1thﬂ{efiﬂ§nufﬁ;g9&§lfegﬁ@$3 of a tag or object the tag's or

objects identification information is read by
[0185] Figure 21a shows the object in cross-sectional view and Figure 21b shows

a plan view of the object. As said above, in this embodiment the object comprises a tag
2100 embedded into an item of value 2104. The tag contains identification features 2101
arranged in an identification layer. The engagement track 2102 is comprised of the lateral

walls provided by the item of value and the base which is the surface of the tag itself.
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inserting a reading elenent (or elenents) into the
cavity. Here the tag 1700 (shown in its 5 final state

WO pooFi18g1647b) is fornmed by | ami nating an i dentPET/662006000160
| ayer 1701 (i.e. a layer containing identification
information, e.g. randomy dispersed material such as
randomy di spersed magnetic or optical particles or
fibers) between two piecés of material 1703 and 1704

- the structure after lamnpation is_shown in Fiﬁg

. 17a.
fgwre Zlashows prerossrsechional vigy of Aggaden 1] G adapiedety read
. a J r. J g t
e iaeBELERH €y KR R FRp18 BORAE AL rhd i o e
one reddaglememtril 1¢ ubat is anited tayreading) thet otijexd’stsigmatrpl Borexample, if the

L R N T Lo LTI I L
can als8 &Y t16€ eRMDdfnidht b8 %%B@xeﬁl: SERBE Such’ekla RAgkdticheld Réadeused, for
its engagenment elenent 1712. The engagenent el enment
exampleyiomagnetici datpstotage tapgsgecBat flappaaiiscs 00 haphdiseshhereas if the

. I eadi elements 1711 re the.t jdes..of th
identifipfi FAREes PO Rosy dfnomtly opiried sBedbiiiette bifictes then the
read eRAGAYOHBNE Bd ah' ggtlcal iseor tdrCopicRRdeRctdriI€The read element is

__identification | ayer exposed when drilli ng t he hol e).
positioned g knewndiigsdadiptange Bomapne; ofgn of firetaysian 2t Bythgt isadesigned to

engage g fle ARARNRRL L8ERhSFDY e Bkt LIEIMIAASh tog,
[[0187] | Al ditids dBbsdiment, avtetdtic caphginaie slentsht & 4 p@trusion, it

. Jhaving a cavity as _well as a corresponding t hod of

is desigpgq g tHat Hy WHR ailniHPBak iyior yslighHs lﬁ%ﬁgH@n the width of the
) Yt ook | . . . Ve . '

copes I % PN BhESTI il 28R Byl SO Bt o conin

cases itciaay by advaitagpons todzye widthriill”agreater thiwe widthddr”, btcmthdse cases

) igure 14c). Figure.L18a shows a.lam nated piece 1807
cither BSnBASFAGHL AP | CAEOI PR GOYe! b g o that
meanid%ﬂil%_@éhahi@al BhBGEH e canBillehk& blad80R RBEkIL RArcalirafifly again
] 807 is made using a simlar nethod to that described
include ergprimege Ppgjtion racippg eteneng01 13s Foneraraplgdfl dedng rrading the

. teri 808, as in.Fig. 18b. .25 The f I. ONiy.:
sgnan B i, Bpaeh ] g P R okl oS g s (PRI HMiove
repeataBld tdadit@s at RGh&okB0ZrcumbiadcdshignpoBtgy foadccl@bdy trhtie tHeolebative

. 1802 shown in this case is a tri an%ul ar-section hole
displacempent briWBen ieioflect #1d 1eaes) Tartbergrore Hanasahs Hlyepigssave cehave at

: | &,:cyt ' 1€ 18067
teast o Hifing 18 0 IEN P IRale iRt F Bt SR or G0 pgipts phore the
readings8haulddregiy/¢ile engagenment track of the tag. An

3%%@% sectondtrsg%. of 1i dentification f ai)ur es 1%9}? I S..

JALHH The Poritio teglge -clemien pay. (g% & pHBles Qg iy OBtige! gpsition

sensor isBEHhd THoS@ L5 in| GRICHI Bifcel for BorhpltBA! SOME PoSitibn GaRkoPSs used to
used as additional information with which to identify

identify Hbe tstagt afidfer ead roints @ dhd yedding (andnpossibly positibh ymarkings in

05, UTEHETROH 4 0B, b8 AP, e
sensordfol/sShsRO 6 HH6H B alﬁﬁa@b;{)tﬁﬂ&gé! gAY se@el Nty RNIALSHER sensor

_elenment, woul d be acceptable so |ong as the section is | .
tracking magnetic markings/features designed to 1dent1f§1' the position. Furthermore, it is

sometimes advantageous to use a combination of more than one position sensor, for
example a barcode sensor to identify the start and end points of the reading and an optical
position sensor (such as used in a computer mouse) to track the distance moved between

the markings.
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such that the elenent can be easily inserted in the
cavity and it allows the read elenent to be

w@ewanstied y positioned with respect to the PCT/SG2006/000160
identification features) into the engagenent track.
The engagenent el ement contains a readi ng el enent
positioned so as to be able to 5 read the exposed
identification features g6 it is inserted or extracted

fromthe en%dr ement  track. [01821 Figure 19 shows
409 dfigurg2othopk e fupherrmmbadisenitofithe wgeratl%\ﬁ’lgtyreg@a shows

g:.S n

o st BB 160 SIS D AT TS, By

engagehient Msskitb geftbera)vﬂt}eadidegtlﬁé&ﬁﬁ tdg that ie indhededdniot the ObisttnBigure
a reader S|mlar to the reader 10_shown in. Fi

ure .
22b shqwg ¢ plan; Hew & mbsm&% 4 dnienembadigrent g opigst 2294090%1868 a
tag 2205 RO RSB ARPRER, of . el B coft A BorkBRaf Barkd€ 2001
(whlchszirevmanged odthih eheidesiificho layeere whiehtthp thinmes diasnsion is

e made transl u t.o all aw sse 0si t
exposegly oo Eaeriae Hahrane i combn b8 TRRETOERPO%A: 9 e
item of x%ﬁfbt dnllitB@bAsRWhitIER UK 88abd Qﬂth%@zfg)ﬁéeﬂe The @&BE@(ﬁﬁ rocess can

dentification chip (such found in smart car or

be dona ubBigr 2 @wabquemsy qrd@qampia thet tag m4yRP¢ Dyshedi 1pt0t i glastic or

I equi.res ose pr readi n el.ement i. .
metal Gt Veihe SuRE aBh it of shfhefpd BRERRD antiif ey  the item of
value SOftefd M ifordAéBIRB 8. g- nidtdl bk thefmEplaglic ﬁtﬂ?ﬁ&%b’mb &0 -push a heated

require close i%ﬁommty to a reading el ement in order

tag intq tbet;&em plvadye affgidt hagdwen foreed ise Ahat dmelisthe infgrfac begween the
F t

object Errfg(ﬁ F#% Jégoaglﬁgﬂ%nagm&t%t}ga?% %@Ergs ggﬁxtrﬁx Lt I‘ﬁfi‘ér&%e i% gigr thetém of

value ta' ﬂ)e nembfaetured tapaiping agrd®oriskot 2Pprlopriate dot ’dlettet@totﬁlpntnf then

he su rat e. . The yari ous, conponents e desi gned in .
the togs fopfiag eétp tﬂFF‘atte ?%V@B?rﬁﬁlé‘ﬁealt adesgoAs Pl Yignatives
demon%at@ hﬂi\‘,% AR BhiBP suitBR #A¢ {PEmbkd la t}é?\‘iﬁtoaaﬁ: %ELetct‘/ ot 90%e. As

conprises the tags® identificaflion trac
ShOWIlllddﬁgJ Rlxahe @bjebéateugmnmgmradf bad aakepthdof Qumtnswm éZ and a

i iy 15 DR SRS 1R v Bcsion

«x» containing a reading el ement that is positioned so as

to align with the 25 identification features 1901 when

t[ﬂb9 rl%agreq@ﬂ Sf@l"‘@r?eﬁpsﬁ gectiprad ey of gtrgaden 2240 gdederbin read
the tag F in K tszlzg'n gérejsﬁﬁéotntp%tsgssattlga%t head tﬂgmgt];t fZIT? fand an
engagemdno Rlcatdnt IQJdelltdleﬁlgﬂat tooanglge phe Eﬁ@ayemgnbfraﬂh @2@Di An optional

requi res that the n t/ out f the chip al
positiog; tfafli!,:lqugZe Etaplp I u v pu[; err:Sa@ﬁmS the 8qgalgﬁtlgent elé:r%ent is

given lgle@jﬂ{eﬂgioﬂ @‘Yi”cvﬂ'n e 1tsr\€1dtﬁ3ié eg; g?ﬁtby) (ﬂﬁ‘%ﬂ 1fb§ BTeN@BkEs7L HISD” are

nment to ta e place ectively. This
typicalks rabl lerfst 30 momrbingtersatn dins carbodemersead wiellh (uickeengaged and as

explaingiiog GaReRhEIE PR e R ot st ppless than
or equma GREM rreadinBgh ‘S SR fe HtabiRed bvcorﬁésg&nﬁﬁg b&sifiR during

barcode. WD 2007/ 133164 PCI/ SG2006/ 00016
engagement.

[0191] Figure 23 shows a further embodiment of the invention. Figure 23a shows
a cross-sectional view of the object. The object 2300 comprises a region 2304 which
contains identification features 2301 (that are typically arranged in an identification layer).

The object further comprises an engagement track 2202. In this embodiment the
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54 [01831 Figure 20 shows a further enbodi nent of the
invention. Here the tag 2000 (shown in cross-section)
w@owpnsdaes an engagenent track 2002 (in this cBGESG2006/000160

rectangul ar- section blind hole) which has

identification features 2001 | ocated on at |east one

side of the track. The engagenent track has one open

end which is used to insgpyt the reader's 5 engagenent

element. As shown in Figure 20, when the tag is not
engagepwsinh frackelsch tekess shangd s riegioove, abknnsh orisdotdh deeabiggtt Rheydepth

st er 09. .The canfi,guration-,of havin e —
of the FEBBBenf v0P i MRl Y WERN0 070 nG K b 15, aipensipg Y.
Figureld3b shdwslOplam tlieOofhis objeet sttbwanindiig. 234)ats dhd@n in Fig. 23b the

identification features are well protected against

identifigation foatyreseldimension; BHE”) apngpatyuniba entiverlgegthiof the enpageraemdrack

B PRE. : in Fig. 20), then the
altho%l.é%t}? [ caﬁsoléﬂﬁga%g%y'can 10 be even better
{0092] Figalrea2fui sidtvsenstriososeraoha | vidva of arsadef 128 18 tadgped to read
could, for _exanple, take the formof a cap that can
the objget shepaig av“l%;_r??’a- Thereader 4H8romprises ¢ lpany aprrrd ‘[51?185%81311 and
. " I .
on engBlinenl CRHER PR Jsiened ) (g, Ut Glarmerhlnt (ARP3% A optiona
position drapking elantah £3 FusalsoshowRo thiccemibaslimerit the engagementradement

2312 Rl SRy bt oot ThTHBEATP R fofpReianin the
engagdaikt HERAD3DD. neaknidembht RASthnRf id ?h%aﬁlaﬂyﬁ(iﬁﬁIW%@Sleast 50

~ for doing this are wdely available in the literature
micronagtersi and xensequely Bt height gbdlie epigegemeap lemgnt eHi2| (given by

. i nclade t hi s, Kij feature). _Thi hat i
aimendF 455 By P b S B8 e BBAS Mo by o
502 ispaltent laki Y0 neirtbnadielsORldoafperdd to Vdnighge padilgr theowidtBrof the
it was supposed to _have been read. [01841 Figures 2la
engagegmt shagnesh o2 deven thedimspiignt Tak sbowld b lets thRa or equal to the
: : : $O5) AR, | L |
widt BEVE L B0 i 0i00) FLASOIEL 205,20, AL ALPH Al
advanthghens it ihaat ivadth &7e greawnathen rwidthatTah)| euti idethesd casas iedher the

features are located in the identificati.on |ayer  of
engagqui@t {{HER o i CHEFOmFPo CIoHRE (FHL oG, QT SRnrliNgy that

indFult % ban SHCHAKE PREe.an engagenent track is fornmed
meamigr?uté?hlga%ég?ectanby t he ?)%j%ct and the identification

t @393 higueenb gervesra furthge kimbedimestef tha imvent opydligweed4ar shows
' h .t k| di devi ce t hat . .
o cost hgRBR; P pBaf P gD, BE0h B8 PRy BHbE e Db 29 wricy

containsORIehtifidatioh ifedtulea @01 vike bbRct fiktei Bemprisekan éd@gement track
agenent track thereby allow ng_easy_aljgn

en ment of
2402. Imibis erabndigenidhe eagaggmeht fraek is qandgerindhe pbisch die beight of the
i qup- - T he»ohj.ect. | r - 1 O Rl
engagdhl ack! HECe 4 HAMRIN"OZ0 BB Chs WA BF SREEHOETE. The
embodhaestaifdrig/bikighlights hgsin et elik identifi¢dtion dbytercs neahypoti teewithin
ta 30 2100 enbedded into an i.tem of. val ue 2104. . .
or on ?rwew?%@e 06 the preasryent 1aokea il S3Ft B SPTEJEStaNGEd tﬁ? Heptjficption

featurds"maY bk &N bivhy ?ﬂ)ﬁ] e {Erﬁé’ke,rﬁor TREnFRIZNEIRA int § 36HacR1QReral or

I's conprised © e latera
adjacent to the engagement track. Figure 24b shows a plan view of the object shown in

=

Fig. 24a. As shown in Fig. 24b the identification features (dimension “X”) may run the
entire length of the engagement track — although as before, this is not necessary.
[0194] Figure 24c shows a cross-sectional view of a reader 2410 adapted to read

the object shown in Fig. 24a. The reader 2410 comprises at least a read element 2411 and
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wal | s provided by the itemof value and the base which
is the surface of the tag itself. WO 2007/ 133164
weaN//363606/ 000160 55 [01861 Figure 21c showsPEI/SG2006/000160

cross-sectional view of a reader 2110 adapted to read

the identification features of the object shown in

Fig. 2la. The reader conprises at |east one read

eI enment 2111 that is suits®d to reading the object's

gnature. Faor exanple, if the, identificatiaon

an engﬁgeaﬁw slementgt] % designed daiepeageshs prraAssHeRbgrkt 3492. An optional
{
posﬂmﬂ?r%ltdéﬁ%e f%m 1@ 935% ?s‘gjar%g@t §H| cgmseﬁg%h%aé}nr i cﬁlgxsehtgthle Iafé%a&ement element
2412 meackldteahbwlgedllmfvmg itetoaeqdage with rthe reapagenttat drask d240ge The
f py dis hard di scs, .whereas jf
engagqpRaBt SjstteE P%uéﬁ? BHeinal i) BRSFBRCteLy apd ﬁawﬂyentfy the depth
of the Cﬁnﬁﬁ’g’e’n%@' BRb ik a4y ehtﬂyn BinR&kionC+ 2§ ik hﬁﬁaﬁ}h Blso "d#akhst 50
enent woul d be an ©Opticdl sensor or “opti
mwroml@t::@cm he htightr efithee Iemnmentstracph)%w a8 elduaélykaiewatt least 50
|stanc fromonee e, of {1 i on 2112tl£ ¢ 612
m“’m‘?%terée sg‘h%’d"’i r iﬁn%ae@é‘ i PR V¥1 gﬁgf‘é}%éﬁ?n‘i‘?f goen
(g1venflf§frdlﬁﬂn§b$n tdre) sHuRCbe BRetet BRRAtdridgGat toQhe ad@h of WSdlsagement
Al'so in this enbodinent, where the engagenment el errent
track (giyembpdonensidrony)it is designed so that its width "T"
[ r ' fs
RIS Pl 28 st lbidler FRRAIAR 516 BiiehifgP i 28 shows o
cross-sétfidhal Ré:ve 00 ag ebfot Whﬂa(FKg 2|5Ib shewtsad ViewCEs@ e siuie mamebﬁject
advant ageous to have wdth." reater than w

The Oh@@&t 2500 pmgszss?srégwrﬁéﬂt‘fﬂﬁ?h £ lawigatéﬁ%qﬁnontfﬁws 8?01 The
object tfﬁ'x‘?h&”g%ﬁf ﬂ@rré; %%angié% Rlend M8k P20 9 Mb%riﬁﬁ’ ?I}fél ement

neani ngt U engagenent can stil
track 1isf anmttm@ulat-h&tmaaﬂmughal}olaganmngl alohgdie ohagthr ofmhce obJect

osi.ti on tracki el enenf s, 2113. For. a jf durin
Consefl R Eeeh BAWER Jfhue P8 Stsc(es dd gapwi dn g bty i, objebt fbeers
hollow. @5P@etvnliA 1iBC2AARCKig( 25b, thé Bbj¢6P $ BlgalbOmB@ RN as a depth of
repeat abI e readings it is in sone Ci rcunst ances

dimensinp o4 annd t Gossessaienab| dimensions ©hie ¥elandi W&’ 20he length of the

bet Wwee ctvand r. r : ,
A I R
2500 caR bk ré&¥@ with b Readenisabbwhon Fidlilgat e the start point

and/ or_end poi nts where the read(a%ﬁs shoul d
b3 Pl Bigyre 26 shows pHartherssmbestimentaeiidhg dnvqniigang crogs sectional

view df%n @é@&p‘%@cyrdﬂgpt%nthg Rivehfbn ?éj S ee(ﬁdgéc‘? rcpﬁ#iﬁgesaa? tag 2600

those~use mce for conp Llllt
attachqaot®i dni itemn sEnaoe 2661, The dag aontdibs 1delnamiﬁaai:1pn ttéuturss 2601. When the

. and/.or, en oints_.of the readjn 0SSi
tag is aphedyfp g‘%??!??‘ﬁg%f YHlup dpvioER lhe?qb(é a%blf%% it aforms an

engag@Rédt Gakk DBOE QAR RRNEQY a E&lw&ww dhe t&8 8@ 113 QFR&fue. The top
sensors for sensing position are al so acceptable, e.g.

and sidchwalieolstbe cadty dre fermed drvan il teg AsdIts bottem kvatigs fergredtfram the
tem ol g oBEel £ b TR Suliiardte bl SofRT kb the one

shownGf'His.NAci on of nore than one position sensor, for

[0197] Figure 27 shows a further embodiment of the invention; a cross-sectional
view of an object according to the invention is shown. The object comprises a tag 2700
attached to an item of value 2704. The item of value contains identification features 2701.
When the tag is attached to the item of value to form the object, the combined unit forms

an engagement track 2702 — in this case a cavity between the tag and item of value. The
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30 exanpl e a barcode sensor to identify the start and

end points of the reading and an optical position
w@engns3lgsuch as used in a conputer nouse) to PCEHE&2006@00160

di stance noved between the markings. WO 2007/133164

PCT/ SG2006/ 000160 56 [0189] Fi gure 22 shows a further

enbodi nent of the invention. Figure 22a shows a

Cross- secti onal view of t399e object. Also in this

top G WS Wi S PPUGHIY FC AT 0 (DRARE ARd i chagg wall is

formedoErBHl ‘{h@ gtzegpr %rt]lwte ﬂ%léﬁb%ﬁe i P@%ﬁ‘ﬁ gﬁggjaaﬁlt‘éblgvi’eﬁer P Qimilar

formtco:dnmmesh@vmnsﬂgamazoo enbedded |nto an i tem of val ue.

TP Eody g s e srbfdimra Mo S tipE A pcidah Rigitre 28a

shows bR 8bjcbi mccs&ldﬁpgm@@cﬁr&m GXRAGES )TheUBj%c@&Qﬁﬂ%nﬁammatmg
track 2202 is conprised of the lateral walls provided

an idemiﬁcat@n layem 2801 v b¢tweemriwot hb;ﬂetsagé mpfedal 2803 I*aead 2805. Also

f th t sel f Q an
sendwit i, B e Famlnsfed Pelih Birotied 8 VeRES0Y. RERE Fifni il p kev-
hole shdpyd Bot Ay Slnigidd,i lﬁumhed pf a6t theouph 146 lainate stheraref Thakese hole

during a noul ding or st anpi ng process. An alternative,
comprises 3 fRdteagRy dole 28083 pad @@f%@gﬁ% Hagkea§(2n g he éiegmﬁcatlon layer

s el KO8 PHRSSH PR e b BB g o
withinfthe entiresspetilfiaitiont theetbins “exysedit medmc@cbatibbeto bd meamngfully

obj ect and the tag. and, then the two parts adhere.
read ysig BBy ARPTPRHHE ’iegéz‘ngsd?vé‘r‘ent HE does i fne‘iﬁégraﬁlgy t194he that the

1dent1ﬂ£%ﬁéﬁ Pa%id(o‘% FaSBRCAdH ﬁﬁ)rﬁla%@% QirBEt] P &:Pos&PRY BB reh@ihﬁnnent -
for the tag to fit into, then 15 the tag is attached

for exmmpleh‘réaelstrednm‘ copdd g@npnssenfgp@tﬁcadh dayier that peats ﬂ@s‘éﬁxpmeéé area

t bl . )
o che e SR B SR AT BN B eSSy PO uB 8 Gpgeon
featurdsNtoFbg- m&ﬁﬁ'mgﬂllgf-‘ r@éli fbﬁj‘t arp a@ﬁx@@ﬁ@t@eﬁhd{hga@&l&@&mﬁl&ﬁﬁﬁ&tlon
of di nmensi on " dth of dinension "Y"

informjatieny isheaspsiderrs @@@md fAsC‘atthéhﬁ phigt gmpediments; methisuyventlon the

denifa B eller shpofPaty 0 SoveieR 6T g Rolerpmple e e
1dent1ﬂdaﬁ01t\ bayes b@mpnses anlgce saperl blefabﬁa,ctefeaaa‘lﬁndjunv’ed Sdmtify the

| east ment 2211 d an
relative paRES o5 3 ﬁ%@ %élae PRPE 05 48 ity ﬁ’éPOéFFg ggg ick Melpods for
mappn%% Atese AndiPGE Rﬁﬁﬁﬁca?lﬁﬁ' %bﬂfbstér@%lpﬁnﬁbﬁgﬁf'ﬂﬁe fAtelAute see for

so shown. The the engagenent el enent is
examp@,ﬁ Varted Kingdvem patent ap‘phcmﬂ mumb@r Gch& A17 309 |demmbb§' the use of

taser spacils tosguayely ifeBeh harfr oSS its Bty o Brae it e abofiion also

descrilfl GAAL thealsl ofSsinEABed ln’]l%i‘)ef &@&H&ﬁﬁ&teﬂ&l& Bs BhiGYE RIatiNers).
descri bed enbodi ment s, dth "Y" nmust be |less than or

el§d39] Figuwp 8 shops a omw@ecﬂ_mal airyv offa readingrdesipgiteal inadapted
to read” t%% H8Gd Qtpo%rpr% Iﬂgsiéal o't redaldlrnlgncﬂavice comprises at least one read element

2811 (in the figure two are shown) arranged so as to be able to read the identification

features as the reader’s engagement element 2812 is moved along the tag’s engagement
track 2802. In this embodiment the engagement element is inserted into the entry hole
2808 before being moved laterally to fully engage with the engagement track, thereby
aligning the read element/s with the identification features.
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engagenent. [01911 Figure 23 shows a further
enbodi nrent of the invention. Figure 23a shows 30 a
wee®3ssHecti onal view of the object. The obj eceCRSGEB06/000160
conprises a region 2304 which contains identification
features 2301 (that "are typically arranged in an
identification layer). The object further conprises
an engagenent track 2202.60l n this enbodi nent the WO
2007/ 133164 PCT/ SG2006/ 000160 57 engagenent track is
d02@lecEre eodizatntion hoyposvEig. 2Rarimdarticofarkyl well jsHitehéo being
' . g t Y%
used ﬁgzlbfa%‘ﬁ& al-ﬁ] %E}%? gfr?glblkio ér hﬁxg toﬁ)j%?s (gpﬁéeins Ig,nal%lf\;&ﬁmgiﬁ grpe Rgm of

mensi on

value ﬁ%p&he\oﬁ papga| &nmuy 8w poksibleeo O.’(Sja ahé¢ fivhsver the ;ﬁpet its®B@as the
own in Fig. 23b the identjfication feature

ldenﬁﬁ(catl% Ratyps. Bb!g vignld mgen thad theideplificatioq: layer 2804 és not needed
and th(ﬁ glg@&e(ﬁﬁ %klsf %%(lg.]t 1’é_ smc@JchteQ)%Eahh oﬁ' WGP Eim B! 1(§5enhﬁc£}ﬁfn layer

essar ure WS a Cross-section
necessayewidentifly the abigct. 2310 adapted to read the object

IO N Grteme oS e TR JENER DEPURIRRLIES T tgs of

the inR@EbARRIIR £0I39Ep Ié@%f@ﬁ&ﬁ%ﬁhaﬁn%%cﬁ Q@e%tlﬁéﬁhon layer are
optional position tracking elenment 2313 is al so

furthersHostrated n t hi s errbodl ment the engagenent el enent 10

SRR B R Tt b SO 2T m s

also bel bﬁleﬂm&ﬂﬁﬁ&tta%l \$Itnali1 ¢&n bé us@itinNtaty & Stedty opthel ifRsitior OHere
m croneters conseq]?ent |y the height of the

magnegif gﬁg@%ﬁ@ﬁtlsableemﬁ@les 2307 gromikedywith japroysmagnetiz matriy material
2902 (ﬂﬁqulla{r%{ A te{‘l?lg%& b%glbl.g]lg h&t ﬁédstoaﬁg @p'f‘eé g? Bn}e&ljgfr'rfe% %x flows

engagermnen 'S a SO at cr ers.
from Al Bappen 290dedotva eng@geZQHB}SIahgt ist Retrirdcdt Iand)’br tdoled Susing an

en ement el ene 5 gi ven by di.nmensigon "TV)
extrudGEAp S Tp RO SRS HE Wk U5t eRHing ef&gagﬁaéwdlayer
is showh ﬂ?iﬁg(ﬂbv BPthRY a4t NG R Ficatlon layé&%r(mrﬁlﬁéﬁﬁ&s' 4, b, ¢) can

may advant ageous to have w dth greater than
be sufﬁm@nﬂy toBust buts inpt tohespire aspporang ﬂ@ers: one eitbergthgdom ot bottom

st Sl GBI AR o e B B8 con

be turﬁe‘ﬂkﬁtooil &@cﬁ/lty?tg% [ 8A@3linYeindibh Qs 24erdPRAE #h Fidl 4b ﬁiﬁowded that the
enbodi ment he invention. Figure 24a shows

layer hep gdhickrass prshepbilitseswBeientrio derne 8 cavisolieremh & Uﬁbp@mre the layer
4
could gdgl% ?I cat l?lgéin‘t ?‘eg% I‘lgg I%Sjgﬁldl\ﬁ]hg I%8 61%6&# &P ]tsﬂ g recess can be

formed fiMpe I8 s@thaetigdgemenildtalsadie reddded 1dtd$1 at‘hacsss tag” as described
enbodi ment th agement track is a ridge in_t

here. Tgj5j 830t agawtﬁgt 8 tgf* hg W@me&éa@eﬁ%p fhﬂgexerq for @W&ﬂe along

the dllg%tldg] B ted %?r @Q(ﬂné td% 1&4{:& fP:aﬁ%t géagggsls nrflf‘ahm\ﬁm s#}—ﬂge that is

in the b-agrdnefafdiat lager ZQQﬁtcalm be umdefdr reaﬂlngehwdbhtuﬁlcatlon features.

[0203] Next, referring to Fig. 30A to Fig. 30H, views during a method for

manufacturing embodiments of identification tags or an object adapted to be identified will
be described.

[0204] Fig. 30A to Fig. 30D show a process which may be used to produce such
tags or objects. Firstly, as shown in Fig. 30A, nickel flakes 3000 are brushed onto the glue
containing side of a polymeric laminating sheet 3001. Then, as shown in Fig. 30B, another

laminating sheet 3002 is overlaid and the stack of material is laminated together by passing
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or on the surface of the engagenent track - in fact in

sone instances the identification features may be far
waway/13yem t he track, for exanple, arranged i nP@I/SG2006/000160

surface | ateral or adjacent to the engagenent track.

Fi gure 24b shows a plan view of the object shown in

Fig. 24a. As shown in Fig. 24b the identification

features (dinmension "X")emay run the 30 entire |length

of the engagenent track - although as before, this is

the stagkghraywgh asoaysntiopaighipe-siationasy baminapais! 19°C and the lowest preset
speed. §F 305> 8 B Bbield SMotinéhyt B Aisatile SR S0B SR 30m)
containfr@identsfcution ftatdmss iscobtainel. df eppropriatd, ke adgk Mbxs-section is then
.. 2007/ 133164 PCT/ S&2006/ 000160 58 an engagenent

polished| tonensuroathat qe SMGARY Shigacen gagaining aeﬁzfgg@néﬁ%kt?r%ékof the
S . . | Liometr i .

identiGE 1208 ARQROR, oo BRI T R THcEh STRD CpAiElr e cdge
exposiigidding teack|3003 caheharblye edal amingge ntagheticefigld gensor tid prdvide a
fingerpRB PRI, S STPBASR T35 JALD AB Aty Be Daiies Satse peaks n the
magneiCRARARA MY cdif§ddfRh Pedkh thd BnSRpRaRIENuE! KiBBle magnetic

2412 (given by dinmension "Z") i1s usually also at |eas

field semsors icndminduetivediedds, HeMRelheghs, GFR heade nndgugpeto aptigdiKerr

02 is-usual l so at .|l east 50 icroneters...A,so .in
effet §eidors; d93aas dat g urahin dhoSrebReoL HAGARAR B8 or
objects@ldepdto Bd Renfifitd/BRstitedinERS 30N to Fig) 36HAY dénhial to the one of
Fig 3(% eater than or equal to the width of the engagenent

teckig( 300 evitlhthegxaemiondhat-elongatedmicks Hekesmrdijres grswhiskers

. t i ' [ Ei -
v a8 4 W ke SPRRUUIRRS 1l K06 LD 1 v
size, shapé and amsngemenevf the nivkel Sakbe, the fingerpeibhi 8Q04. thatfihebtained from
j.ses a region 2504 which conta

' 500 [
readingofgjs %t%_tﬂf ok epBiTs LSRN deom B one ph e dBPe EFG flgRe#ed shaves give
the addAMRVARES: (AR BOAREBURNigld| dekcied Aom 1 alicSs £ SRAGENY out-

e engagenent track 1S a rectangul ar-section
of-planehmagnghic rigral,rmaking ghelstgngl téster| tondptért dind henasbihe cfingerprint

e {3 S HE ket e AOGRE L S
examplol b theB PcAbdRh®. an26Wect 0TS aRl) t8 Tbirs 2B RASSRARAT trhdl@®ithin the

. has a depth of dinension "Z" and cross-sectional
object Gefrdiigitor example) arnepn be included) wiehtin the obigst that it forms the

e REE BB Tt Rl P50 o7 o
renderddeiach schvityatap agdieswiaih BigoWn of inchidgd idtéa tag @r pbikOtds shown in

. Figure 26 shows a further enbodi nment of the invention;
Fig. 183 cross-sectional view of an obj ect according to the

| [BYES] LA R Whvert ke IRES iR teAls 2 ferred
ATYE R P ek, JRECOhbATRIRa, 48 el 200 profeme

embodindents, iif hasatoi tenurfdesstaadetha2tiGderowthearidtiors atdgrodifications may be
made, %ﬁ%ﬁlﬂ ggp%ﬁpé t%feoala :{.ﬁem gﬁifrit Va%ldusecofog offo i itnlgfgnt{)o?lj EsCtsét (Euqein the

following claims.




10

15

20

25

30

engagenent track 2602 - in this case a cavity between

the tag and item of value. The top 25 and side walls
w@boorhssieavity are fornmed fromthe tag and it SPEUDSGLNNG/000160

wall is fornmed fromthe itemof value. The object can

be read using a suitable reader of simlar formto the

one shown in Fig. 14c. [01971 Figure 27 shows a

further enbodi nent of theé2invention; a cross-sectional

vi ew of _an object according to the invention is shown.

What iyglainggd &t conprises a tag 2700 30 attached to an

item of value 2704. The item of val ue contains
identification features 2701. When the tag is attached

1. tAm idesntifi¢ationdig fal identifpingannotjére tobyhedt thetilentdfeatiom ég may
g)nit forms an engagenent track 2702 - in this case a
softeSheflet ween the tag and item of value. The WD
300744331 640PET SERAREE 0946 moR g .RRd Side wal | s
being of the cavity are forned fromthe tag and its
tydtereamseid| dccommoflatinghyér eomprisss jat ésastofnevadcammoripéng recess,

obj ect can be ad using a suitab) e reader of, si,m{.ar
whiigien e SR ARG ER T ROBPGEs lefytogtt Eyghu giibuted
mafeAaNSwIReréitir $ai® fat @EHRO G Ntan@dmIyh BisGibuk@N nateéP ToinNreadable

Figure 28a 5 shows an object 2800 according to the

identifiqatinn featyreniar ddentifying Bisjobiacti s made by | ani nating
an identification |ayer 2801 between two sheets of
material 2803 and 2805. Al so sandw ched in the

2. |ITheiidaiti€idatidr tagaucording t@ciaibjl p@herein thatdges a@dped sich eat it is
| am_nation a_key- hole shaped slot is drilled, punched
@Fta@@PIQtH@B&BﬁC{Wé’qlg?ﬁtW%e structure. The key hol e
conprises a round entry hole 2808 and an engagenent
track 2802. The identification layer 10 i s exposed

3. dhenglentificatiod eteg cfccondmgs tod elmimf 2,t whereing agdemeine surfack of the

2802. re well as wthin the entire specificatio
AR TP e YTt 1 Boh P BT @ Hgiope parly suiable b be
eBRLRd taHhe¥mal RABingSi Ng an appropri ate reading
device", it does not necessarily nean that the
identification layer (or identification information)
i-s. di.rectl yv.exposed. to.the _envir nt - fo agpl.e;
4. s TN BEET bRy TS MY L B B o Ty & "W e
GRedmmbbftingeipaseeipridéLa mhberial sélbeted dont thbiggaip emsisting of a
informati on.. Provided that the protective |ayer, allows
oREymerisHpierielan mstal 3 eatmicey anstallyReres efispyic makerial
by an appropriate reading device the identification
information is considered exposed. As with the other
5. eifieoddientificasion ntag recsordimgetut claim 4, eherkdetiiei polpabriomaterial is
features can conprise.any vi.ce-readahl e. feature. For
Sk oD S PR SRy Ty By CBHERP SRRoP ene,
joBFeth BEn P 2 RSENHAEAl{tB T hElycAbo BRI el pdlRBReRBIRED epo sins,
fﬂé)ent iS?yn the 20 relati ?/ey%osi ti on.sp'o?B?he fi b_r_eeg of
todystrapeas, polytirgthanes, plyesrglatdsypaliisnidesaaid pdysilioesss or
mappi ng these kinds of identification features are
well known in the literature, see for

6. The identification tag according to any of claims 1 to 6, wherein the randomly

distributed material comprises a plurality of randomly distributed particles.

7. The identification tag according to claim 6, wherein the randomly distributed
particles comprise a plurality of randomly distributed magnetic or magnetisable

particles, a plurality of randomly distributed conductive and/or semiconductive
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exanpl e United Kingdom patent application nunber GB 2
417 707 describes the use of |aser speckle to
wapiogusdiy4 i denti fy paper using its fibre as a PCT/SG2006/000160
fingerprint (the application also describes other
means of using fibres in paper and other nmaterials as
uni que identifiers). 25 [01991 Figure 28b shows a
cross-sectional view of @3reading device that is
adapted to read tag 2800 shown in Fig. 28a. The
¢

rmasiEilesg addviaiy efoisp r@b/sdlambu@ésqpﬂ@ﬂév peliie raréplener optically
2 ranged so as to
bﬁ&gﬂgfl Sﬂ?blg§ 8@%18&}6’@ ﬂltol on eatures as the
reader's engagenent elenent 2812 is noved al ong the
tag's en% qenent track 2802, In_this enbodi nent the
okliga ifdsmiifipatione fagn eesosding stor clgmi i Jvherain etber agagtic perticles
f I g
CRATRE DRl BT, AL Bl mbth o A gSrthnb et
eh&tanadt drsdomams bh &anyd@rmagmelmtproplerﬁesawﬁﬁmsa cdfdinuous material
2007/ 1331 PCT/ S&006/ 000160 60 é 11 F‘§
1 ‘é‘%l DFAUSHEWATIRe ElagnetisgRropetigs)anfl combinagiogs.fhereot.
suited to being wused for fabrics and other flexible
or thin objects of value. If, for exanple, the item of
9. vdhe mansﬁaatwméeg acfordiapée claim Syasherin fsteiomagneiomaterial is

e laeST 48] ¢'UB. P onn S Habi R funt RO MR P o

| @¥,eDy2 &irebontily BBS@EEnd oamstaﬁF@bJrﬁctC@aSme@@t Dy, and

Wi thout it, since the paper itself woul d form t he

i qoarhinationatheesol] ayer necessary to identify the

obj ect. [02011 Next, exanples of identification |layers

that can be used in objects or tags of the invention
10."&hb Gdkntidioakiax eagpdcesrddig mataﬂp @$ om‘lmﬂﬁk tn@, swhekein the optically

identification |ayer ar rther Iltgstrated 10

[W@?]paﬁfl@eszgamgﬂmmftw@& ﬁ Grroup consisting of dye

Cﬁﬁ%ﬂf Rt éd%ﬁbdl Xrﬁﬁleggﬂ%s?ﬁ@e&l&nt: QrtitctEéS quals & particles,

a “one-l ayer tag) can e used |n tags or
qﬂ}oeﬂtlmurwcdnh @aﬂrdﬁsnppbnzlngewrgsta]aaghah wolgcules, liquid crystals,

gnetis a are m xed with a
%F%ﬁ%ﬁﬁg rgli??ﬁ &ea%ea?o 2902 (this matrix
mat eri al can be, but is not limted to, a polymer or

nmet a[% The mix flows froma hopper 2903 down atﬁl pe
11 7Bl n@ﬁﬁ%mé)@g adeddiagdp nyr & ¢laignygitpglOavhesein the optically

e(?%tll}%lsﬂ 163) 1 | Catp‘?a%&? Og’eledogh 583%‘%1&”#1'&#/ cgﬂgié%{ng of

ayer
FingtalPlrticles) dehaln&c (paﬁﬁzldshpolwdleﬂb Ipﬁttmbdsj patutally ercoing partlcles
(wth dinmensions a, b, can_ be sufficiently. robus

sBch$s Abe Tibess veigiin merey ﬁg@ﬁtqr,bélbplg? and domags Sfayarying optical
tﬂ?ga{lemhﬁﬁmc Hﬁ‘fl emat 1al a éﬂ{lﬁuréstth Sofdl SO noted in

cont ext, at t Ication layer 2900 can
also be turned into a caV|ty tag" of the invention

120358 SShrexdis oe dnedingp oBy Pt el & B POIergh e conductive
CRid¥s EhRp®en m%t&ﬁah%lé@é@fr&ﬁemkﬁyﬁ&mcles, carbon black particles,

graphite particles, metal coated particles, voids or bubbles and domains of varying

conductive properties within a continuous material and mixtures thereof.
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could be used as the insert in Fig. 18. It should also
be noted that also a recess can be forned in the

wo 200en386e4 t hat the |ayer could al so be render eRBCT/BGD06/000160
"recess tag" as described here. It is also again
noted that both the thinnest dinension of the |ayer,
for exanple along the direction b can be used for
reading the identificati@d features and a main surface
that .is . .25 in the b-c plane of the |ayer 2900 can be

13,44 ﬁa iqeptifipation tag 2peneding 3HENY P& SKER 71t oy psreiry dzmswpductwe

Ykt APy, U, S0 b i e

iﬁ%Md@ﬁﬂtanhﬁﬁd¢agkmdaomm(ﬂhktct adapted to be
identified will be described. [0204] Fig. 30A to Fig.
30D show a process which nmay be used to produce such

14.38hé 38hnti®HcatRhi tasccoﬂhﬂggﬁd ¥ny BF RN i 1EI @herdlf¥he average
ni ckel flakes 3000 are rushed onto the glue

qunticle hian@ letadst difneasipnlofrhstwesnl zhvuhdinagoskest aiBDakout 500
Then s shown in Fig. 30B, another [amnating sheet
P TLSer 1 ai d and the stack of material is
| am nat ed together by passi ng WO 2007/ 133164
PCT/ SG2006/ 000160 61 the stack through a conventiona
15.ofhe ddensifigetiondpgy acesriingt by aay afiolgimnd thd4 ovkesein the tag

R 0GBl Brlfen by BB A SO AR RO

identification features is obtained. If approprlate

thg (g:e cross-section is then . polished to ensu
16, {he 19FnEHERIgN tag APEEng SnaY A Agies | dadpngh @PRcke ghlsast one
qcc&ﬁ&o%aﬂngge DEdekd 9§"ta!r@ﬁgé@3é$§en{1§l Cf H %ﬁ‘ggxdﬁﬁd SARMIoA bf the
her a main surfac exposi ng
rauuanydea;hy@OOS can then be read using a nagnetic
field sensor to provide a fingerprint/signature 3004,
as shown in Fig. 30D, in which the particles cause
17 PEIRKRIchtifiddien tERaRBEdiISg fd alyfof aimd Ned 15 0kRGEAGhWat [dast one
peaks in the fingerprint/signature. Sui tabl e magneti c
facepmmodating secesicisuaieangad wssantially) ém ¢sossARFtidneh deectionrof the
gt o optical Kerr 10 effect detectors.
%§&§F§@§g§?%8 "manuf acturing enbodi nents of
identification tags or objects adapted to be
identified illustrated in Fig
18 %tdiee%ﬁcam@nt HoasAElipg to msgof desm btqclla Wb@gm/sh@ At fepgt one
o‘&&ﬂ%ﬁkes@h@&ﬂﬁhﬁgﬁ“ ckel flakes or fibres or
are arranged in the plane of the
|dent|f|cat|on | ayer are used. Because of the

different. size, shape and ar e ni cke

197 W ST i G argriing 160 oF AT © 1080 aPHagnr P fast one
I RREIAHILA R&agks$§ﬁ9gﬁgpurse di fferent fron1the one
in Fig. 30D. The ongat ed shapes give the added

advant age that the magnetic signal detected fromthe

bst l]v..eut- of -pl
20, it R gRe R of ek Bliiondoe B BB RP Lo mad o 10
the fingerprint easier to read) and the tag even

harder_ to forge. A structure 3010 shown in Fig. 30 can
214 Bhe object of claim 20, wherein the identification tag is attached such on (an

external surface of) the object that the tag forms an engagement track on the object,
wherein said engagement track is essentially complimentary in shape to a part of a

reading device that reads the identification features located in the identification
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exanpl e be then included into an object of value to

forman engagenent track within the 20 object (cf.
wOo-r@7433160r exanpl e) or can be included such iPCT/b&2006/000160

object that it forns the engagenent together with the

object (cf. Fig. 21 and Fig. 22, for exanple) or can

be rendered into a cavity tag as shown in Fig. 17 or

included into a tag or obﬁect as shown in Fig. 18.

h this.in i on has been described

0205] Al t hou
E‘%VF 8Fn%ﬂ88f“gP*r‘é6°k there }‘rB RIS Rasy alignmpend Hl%ré’admg device
%qp{egig&pgleq@@}fﬁﬁ@gﬁ@{ﬁg@rééarl ations and nodifications
may be rmade, wi thout departing fromthe spirit and
scope of this invention as set out in the followng

aﬁ?lﬁ%aglo ag2 (%7@%1% 0 P é%& gﬁw%a'ggtfeotgem%catmn ttag may

lbdafthcttfew g ARn@REARich tig%dﬂgirf‘sihgt deviggentification tag
may be attached, 5 said ntification tag conprising

arheraie endable ideptifiggieon, fopheseiare eranzedc senhninydle feg that the
. r e I
cenie AR FSRTRLLGESe fad 6731 BSERTIPABHLL BESFSRe) g
cavity folkdadirgntie identificsioni t’eaxtlfsé materi al, wherein said at

| east, partly randaomy dlstrlbuted naterlal forms

MEISERIB |ﬂée cwféfﬁt ﬂﬁtlg%adt Weh thah a0 cagagegient Hack tsffWT’i"gi e tag,
and ODbject. 10 2. The identification tag according to

claim1, wherein the tag is adapted such that it is

heaaii ahikieengmgeamano hjaeicts assenbielly dmnp]imiemﬁry 3. shh"]_bteto the part of

the reafi3g devise B i il fHEater hobmstiagrdin M tihgpeement
track tﬁee@bs/t allé%ﬁ% YasHASRMUE Hsafdlpakiethe R‘ﬁﬂfn' ek bl Rspelt to the

subjected to thermal bonding. 4. e
ldcnﬁﬁpd@ﬁmﬁﬁmnﬁﬁl on tag according to any of claims 1 to 3,
wherein the acconmodating |ayer conprises a nateri al
sel ected fromthe group consisting of a 20 polyneric

23."Mieadéraificaionipf clame) afierei0thedddiaifichiadd ftaReeUré idtgted in
organic material. 5. The identification tag accordl ng
{AFDH RMPSRSHG AR SeripHRIRRST. Gran optifa et
sel ected fromthe group consisting of polystyrene,
pol yet hyl ene, pol ypropyl ene, polyethyl ene
24 tTheepletiidative , tag ol fiy clainb @3atvehergin| the hohips ud faoradio &pguancy tag

rigesnlti%%étion (RFID) chip or a contact-based chip.

25. The identification tag of claim 22, wherein the optical marking is a barcode or a

hologram.
26. The identification tag of any of claims 23 to 25, comprising a base layer, wherein
the chip or is located in or mounted on the base layer or wherein the optical

marking is located in or on the base layer.

27. The identification tag of claim 26, further comprising a top layer.
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25 pol ystyrenes, polyurethanes, polyacryl ates,
pol yi m des, and polysilicones. 6. The identification

W0 2748316+ ding to any of clains | to 6, wherei PCT/B&2006/000160
randomy distributed material conprises a plurality
of randomy distributed particles. 30 7. The
identification tag according to claim@®6, wherein the
randomy distributed paséicles conprise a plurality

of randagmy distributed nmagnetic or magneti sabl e
28. Jaeddentifigation tag g ghajm ¢ 7 owhergingithey theitap fayBrieieiie base layer are

SRIPHEL B BTG B P e el IE O B o o bottom

layedom y di stributed optically active particles or

optically distinguishable particles or a m xture of

said particles. 8. The identification tag according to
29. 9111 iRbrkifi ARG @l ot BRy FRIDRIE D2PRY 58 ChB&reind OB doffrriRes an

ferrimagnetic material, an antiferromagnetic naterial,

adéntificgmagaysri ¢ material or domai ns of varying

] Ad .t hi [ { ial ..
T eGP dirglion thaPrott g R areagifarion by
&R i 3R ati e B fkhres Yare TREmedEBY i dti Teakt Partty@@andomly

. according to claim8, wherein the ferromagnetic
distributed metesipl ¢omnprisgd gethe ddantificatinm leys. gidoup consi sting of

B SR R B e B B
feature®ycan deread byhe glatton a trbetig Hevitd to beeansdddt intd dat tatty for

. tag .according to any of clains 7 to 9, wherein the
reading,thejideptifipationsfeghyres, @ep%naag@n%@ traskyshgrely pligwing eagy alignment
. f r i i . i .
of sudEuRTHe R MepdloP Ry SOMELS e Ble tE Y Rpefol! Rlbfitication
featuregjuant um dot particles, photol um nescent particles,
pol ari zing crystals, chiral nolecules, liquid
crystals, birefringent particles and m xtures thereof
30.Athelillenti@tibAl @8 abédidhlk0ol &1aeh 20C Wididh® the raon distributed
claims 7 to 10, wherein the opticall di sti ngui shabl e
p@&t@med|cempnsﬁ$ptrplsr@llbmﬁra@d@slysleqt@weémrﬂdﬁs.t he group
consisting of netal particles, ceram c particles,
pol yneric particles, naturally occurring particles
31.sIhehidastifidadioh ithy @scortiingi to ElRRE 30, whiettsn Ghe bariohis dsitbuted
domai ns of varying optical properties within a )
dericlesuentaptisat e PlvRplit il rndembyedistribaicdomagnsticior mppgpetisable
lﬂ%ﬁfglésf 'acﬁlwa?i%E??graﬁﬂ:&ﬂgldﬁi%bh%dag%dggﬁ\%l ahdVer gelhﬁ.oflfﬁguctive
ereih the ¢ uctive “particles conprise a materia
gatteddseda f ploralitet af rpaddnily| distritnaed coptichlly kagiiavet ioc| egtically

.aphite parti.cles, netal coated particles, voids or
Sl emsBaleparifles fta Bxes qfisag particies

32. The identification tag according to claim 31, wherein the magnetic particles

comprise a ferrimagnetic material, an antiferromagnetic material, a ferromagnetic
material or domains of varying magnetic properties within a continuous material

(including voids causing variable magnetic properties) and combinations thereof.

33. The identification tag according to claim 32, wherein the ferromagnetic material is

selected from the group consisting of MnBi, CrTe, EuO, CrO, MnAs, Fe, Ni, Co,
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conductive properties within a continuous material and

m xtures thereof. 30 WD 2007/ 133164 PCT/ SG2006/ 000160
wW®20013331¢he i dentification tag accordi ng to angCD$G2006/000160

clainms 7 to 12, wherein the conductive particles

conprise (poly)silicon, galliumarsenide, gallium

nitride, platinum silicide, silicon nitride and

sichrome (SiCr). 5 14. Tlgg identification tag

according to any of clainms 7. to 13, wherein the

&b Bye copssronding pligysaandyogides of dend¥orCof SvetGbeRy, and

: ters and about 500 mcroneters. 15.
#g@@%ﬁ?ﬁ?a ion tag according to any of clains 1 to
14, wherein the tag 10 conprises a covering |ayer

arranged. on top of the acco dating_layer. 16. The |
34 Hher PR oo (g ATFOHERD Ma@? ST 400 mivthsTeln s qufically

i i s
ARRLE Rt SomplRF patits RERRITIRA AP TR Shniifing, of dve

gucaiesy dbtei eoptddapaticled, Sptogphdiheceint @atticidsc ghandmmt dog particles,

according to any. of clai.ns 1 to 15, wherejn the,at
GBSt Batisbabp AP PecaySelss cufl qngleghles, iiid arystals,
iRBhdct birticlts CVAES oS BEBHIGN @A Hbh8iak 09 VaBfing Btical properties
accommodating layer. 20 18. The identification tag
aeigiun @ioegtinepua matesfal endintgutes thergof; wherein the at
| east one accommodating recess is continuous. 19. The
identification tag according to any of clains 1 to 17,
35WeY ’entifiti@iontiag eadtdifg o afg ©ORTBEISIIING I GaRseih She optically
perforated. 25 20. An object having attached an o
i dgiguishableinsridlesgcomprise marides sel gpmcihg; grgup censisting of
ital fialk R oRE PoreBlos P AUTEAS pulli hlelF coruring parioles
such as eho fipres heitldb jpepdr, voids ot frabbleg ahddomads of varying optical
engagenent track on the object, .30 wherein said
&8&%@%\%{#@@5@@1@%%?& 1309 {PIEFSIheFEM ary in shape
to a part of a reading device that reads the
identification features |ocated in the identification

36\ ¥he2idem 13806 42gRCTHEER00MY0T1Bams6H tosemherdimethe conductive
Sﬁ%gt?ggsg?ﬁ}:%@gs&:a‘(iﬁg plgf see?é/cte% %rgr\ﬁm nqgtaFgg’I}!icl%ls,l c%r%%%ngla&t particles,

graphite particles, metal coated particles, voids or bubbles and domains of varying

conductive properties within a continuous material and mixtures thereof.

37. The identification tag according to any of claims 31 to 36, wherein the conductive
particles comprise a material selected from (poly)silicon, gallium arsenide, gallium

nitride, platinum silicide, silicon nitride, sichrome (SiCr) and mixtures thereof.

38. The identification tag according to any of claims 31 to 37 wherein the average
particle has a largest dimension of between about 10 nanometers and about 500

micrometers.

39. The identification tag according to any of claims 29 to 38 wherein the tag
comprises a layer structure wherein the identification layer is arranged between a

base layer and a top layer.
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with respect the identification features. 22. An
identification tag for identifying an object to which
wo b@7isBast i fication tag may 5 be attached, saPdI/SG2006/000160
identification tag conprising a cavity, wherein
readabl e identification features are arranged such in
the tag that the identification features can be read
by a part of a reading degice to be inserted into the
cavity for reading the identification features,
wherein the cavity is designed such that an engagenent
40. tf}%qgeﬂtﬁic%&%m% zchorﬁﬁl th ¥fkim 3190\1@1@1%1 %rcgirg}ﬁs%ﬂnedhsuch that
K sen iral'Ty conp
tap lédSEagarttofotthe 1ﬂélﬁ1ﬁoeﬁmh t@'eﬁfsvamséd‘lﬁir reahdg tﬁd‘lﬁdentlﬁcatxon
identification features arranged in the tag, the
gnment track thereby allowi ng easy alignnent of
said part of the reading device with respect to the
identification features. 15 23. The identification tag
41. ﬁhedﬂen’tiﬁcﬁﬁon tedgeaceondingte angefitlafme 22 tw#40,fveatreindlse cavey has a
guj a chip a magnetic strip, a serial nunber,
7 ?cal mar ki ng. 24. The identification tag of
cIa|n123 wherein the chip is a radio frequency tag
20 identification (RFID) chip or a contact-based chip.
42.J8he 1¢m;t1ﬂ0@ém itég aceofdine toagjaint 4t whereidXhe wawitehas anhessentially

R L e T N

conprising a base Iayer mhereln the chip or |s
| ocated, in or nounted on the base | ayer or wherein the

43.okhei identificaipi faggaceardingctor Ayim 43, grhegein throessgritally gzsplar shape

f claim26, furth
?%%%ﬁgﬁfn%% Bt bt M@%&&NS 5°V0 2007/ 193164

PCT/ S&006/ 000160 66 28. The identification tag of
7, wherein either the t | ayer or the

44 Qﬁveﬁe%?%caﬂa%éﬁ% AP Lg oA e Bt ei ¥%9"2’2§‘3’89 is an
S RGBT Aribii14:0BhdpRY §lhadrfndull Qﬁbé Of8ct gbﬂ%f shg’%ez%entagonal
The identificationtag of any of clains
whaepe hexagovaltshgpe; onpetagarl shapei dent i fi cation | ayer,
wherein the readable identification features are
| ocated in the identification |ayer,

45. The identification tag according to any of claims 22 to 44, wherein the cavity

comprises either one opening or two openings.

46. The identification tag according to any of claims 29 to 45, wherein said layer
structure comprises at least one further identification layer arranged between said

base layer and said top layer.

47. The identification tag according to claim 46, wherein said layer structure comprises
at least one intermediate layer arranged between said identification layer and said

further identification layer.

48. The identification tag according to any of claims 22 to 47, wherein the tag is
adapted such that it is attachable to an object to be identified.
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wherein said identification features are forned by at
| east partly randomy distributed material conprised

wo poovhasibdent i fi cation |ayer, and 10 wherei n sBETISG2006/000160
identification layer is arranged such in the tag that
the identification features can be read by the part
of a reading device to be inserted into the cavity for
reading the identificati @ features, the engagenent
track thereby allow ng eas nment, of said part of

49+ Hee 19snifiGRGOR dag aeRordiAg to ﬁaamn‘bgq Jeere, mrthmgee%bﬁble to an
Y Pad et JLEE ol Btk sithoc D the fag is ot gt party
raihdave yr aileist pehrtly euitabimatbdrei sabjectedpe theamaldoptimgal ity
of randomy distributed particles. 31. The
identification tag according to claim 30, wherein the

50 r’ﬁ[@ﬂ@ﬁt‘i’ﬁ&h% Edé%lfc@fiimgzg REF & QhBSs BORPEY, Seheiein the base layer
plurality of randomy distributed magneti’c or
negeises amaterigh seledted &om tergrowmbdnsistiof of amdbymharic material, a
distributed con ve and/or sem conductive
Fapbl. ot SO Sty He SRR E RS SRREE | but e
optically active or optically distinguishable
particles or a mxture of said particles. 25 32. The

51§ félJé Abjert heaingmitachad aaddentificaion tees defmealin apyef elaims Pto 50.
magneti c particles conprise a ferrimgnetic material,
an antiferromagnetic material, a ferromagnetic

52 i ebjead adapted oovbe¢ fdentdfiedy amerdmg saf@ gbfeti niyrispes taes,
wWihin a Eg |nuo S rmt rial (including voids caus

ng
VHReTSi T2 &%qne wé@) ark TR SR Mo ffe object that the
1dent1ﬁcjﬂﬁ{5§ %a:tur’ég) cas be -ng%bg %nfr)elrt bfaliefing AvidE GO rb@'lﬂ&er{eﬁ into the
claim 32, ‘wherein the ferromagnetic material i's
cav1tyMremhngiﬁfen@ntnﬁhemgrfwmmson& sting of MiBi, CrTe, EuQ
2 MnAs, F WD, 2007/ 133164
%@%%’gﬁi%é‘w@?é%“"h at @R RERgsHIRt Wgclarit Syrnednip the
objectfiddes of Fe, N, Co, Sm Gd, Dy, and conbi nations
‘thereof. 34. The identification tag according to any
ovhereiai il @Eagunay tragh i essentials coppliswntayy Hssqapt to/the part of
e.pa e t ed fronlthe ro
the reg&oﬁr}é & V?C%gﬁlo aédss th%aﬁehﬁ* i&tion %e%ﬁlg%sata]éran% d 1 o%ﬁ)ect the

engage@ﬂi@ﬁ ok Efeehytalloaritg 6&3@&11gﬁmaﬁﬁ oiMBaitDparpaf ﬂieQJeﬁﬁng device with
ot ol um.nescent particles, polarizing crystals,

resPecg |th%} epifietiondeatunes.qui d crystals, birefringent
particles, voids or bubbles and domai ns of varying
optical properties wthin a continuous nmaterial and
53 The objest dftebaimaf2, wirein the identification features are located in a chip, a

magnetic strip, a serial number, or an optical marking.

54. The object of claim 53, wherein the chip is a radio frequency tag identification
(RFID) chip or a contact-based chip.

55. The object of claim 53, wherein the optical marking is a barcode or a hologram.
56. The object of any of claims 52 to 55, comprising a base layer, wherein the chip is

located in or mounted on the base layer or wherein the optical marking is arranged

in or on the base layer.
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35. The identification tag according to any of clains
31 to 34, wherein the optically distinguishable
w@anriigdies conprise particles selected from t heCy8&2006/000160
consisting of netal particles, ceram c particles,
pol yneric particles, naturally occurring particles
such as the fibres wthin paper, voids or bubbles and
domai ns of varying opticdl 15 properties within a
conti nuous material and m xtures thereof. 36. The
identification tag according to any of clainms 31 to
57.3Fhe oM B Bafd! S0 GRARLColtfisingd tbh Ghyes. compri se a
mat erial selected frommetal particles, carbon bl ack
particles, graphite particles, netal coated

rti.cles o] or _bubbl.es an omai ns, of varyin 20
58 DA DL iiad: DR PR 1 oA U LS PRI aFe diened
NS tHa€ theldaeit ¢ Rfforndel byﬁt&ch%%ﬁ!ﬁé folpQafdr a6 tHedBtamAye} NY
to any of clainms 31 to 36, erein the conductive
particles conprise a material selected from
(Rol i i seni de, ium_ nitride, . .
39 R R R of s 2T 35 TR Bblet Mo, of fppisication
dpgerm xtures thereof. 25 38. The identification tag
according to any of clains 31 to 37 wherein the .
awlsreig dhe yeadable jdsniificatign fegtyres aredpeatersinghe Klentilieatiea dayer,
10,: : r-lele '
Srlin: Ryt RRHFA GO, SRANRC e 1ol ALY Jar) pgiomly
distribtted Bfhtestad cempritdden tleg demtifivations byeg ahdyer structure
Ao gl ahSeRtipg 5 JE el 2y i sl that the Hdentfication
featureS'ehh H2RAB/ OIS Part &F £ Readitipeddvit@ntd hé GREHAN idtB%he cavity for
_according to claim39,. wherein the cavity is forned
reading thetdemidicatien feplest a part of the identification |ayer
is exposed for reading the identification features. 5
41. The identification tag according to any of clains
60.2Bhd Ob#Gt avéiediap ot Blaing 854, tiyhdiain the FRdUMY dsddP@ed 4xaterial
The identification tag according to claim4l, wherein
t99ERET 2 PlurdEy ahraademht distribyted portidlascul ar

cross-sectional shape or a polygonal cross-sectiona
shape. 43. The identification tag according to claim
614the whieeeiaccdrdiag essdaink a0, ywisdreiauther raqlieypdy distrituted particles

circular shape or an e|liptical shape. 15 44, The .

| GSHRTISPiPRPTAG R ?ér@né@e{yr GPHIY eﬂ?@éfﬂ%@ﬁwégw Rafiles, a
ARL4ERNRE rERRAy | dstAiButed conductive and/or semiconductive particles, a
plurality of randomly distributed optically active or optically distinguishable

particles or a mixture of said particles.

62. The object according to claim 61, wherein the magnetic particles comprise a
ferrimagnetic material, an antiferromagnetic material, a ferromagnetic material or
domains of varying magnetic properties within a continuous material (including

voids causing variable magnetic properties) and combinations thereof.

63. The object according to claim 62, wherein the ferromagnetic material is selected

from the group consisting of MnBi, CrTe, EuO, CrO; MnAs, Fe, Ni, Co, Gd, Dy,
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essentially triangular shape, quadrangul ar shape,

rect angul ar shape, pentagonal shape, hexagonal shape,
woroooasHagbnal shape. 45. The identification tapCT/SG2006/000160

according to any of clainms 22 to 44, wherein the

cavity 20 conprises either one opening or two

openi ngs. 46. The identification tag according to any

of clainms 29 to 45, whereiln said |ayer structure

conprises at | east. one further identification |ayer . .

ﬁ@%@él%%énﬁl@a?ﬁd%ag £e) NjeFoafmn G Py.ofd egrabinations

aﬁaégﬁ The identification tag according to claim 46,

ereln said |l ayer structure conprises at |east one

i nternedi ate | ayer arranged between said

identification |layer an aid further identjfication .
641 56 obiogh Hagsipgatts BAOT A0 Ontd g AttetRithe opeallyactive

ORI o pliLos il tfoud I 06 LOLRAGR A% pfDls, dve

Woatzd rarticdas1 phospliieSERO P@1i0iee pentugodetpartithes, photoluminescent

i dentificat.ion tag,acecordi t,o ¢laim4 erein, for.
e PO b PO SRRA G Rl oyl Tl Gagtns pticts,
| eadd 00BEbERE efiddbmains fFCRiIrAhg tdpEichlagiopartied Wid@sh continuous
partly adhesive or at |east partly suitable to be
Juypdeland migtwresdhagpl bondi ng. 5 50. The identification
tag according to any of clains 22 to 49, wherein the
base | ayer conprises a material selected fromthe

65 grieu bjensacbidigg ofo anpobf nadaine Gat &5 i 64,, wherdifet tak, optically
%ﬁram' c.or. a naturally occurring_ organic material. 51.

Stgisbeble PRFHRESatAIRIRE PaRFIFsIEARGted Eamy B grap gaosisting of
. $ . .10 c _

Ao G R pal e p e particles it rall 0 cBHKRE paricls
conip @k dless fibres awithin papére veids or dmtibles end dentairsi efatarying optical
f eat ur.es ]3{‘3 arrﬁn‘?ed Sl%Ch in.the object that the
i IRRE S Wihin g PopinpQpsdaaterl apd mixtmesgbersoty oy of a
readi ng device to be inserted into the cavity for
readi ng the identification features, 15 wherein the

66 CHha eBjest aicerrdingniedanyuedhclaimst 6 latp ehgeibereiarihe coadictive particles

f i i ecit i4N. sal e t -
Rty SRS o SR SRy STAREEIRG. s
paitticled, mete dand partdky) ceidshat tuddts bME domains of varying
[ degt ification features arranged in the object, the

PGS ProRer RSV IENE ASRYHmOUS {Rake1ad aad mixtires thsreolof

said part of the reading device with

67. The object according to any of claims 61 to 67, wherein the conductive particles
comprise a material selected from (poly)silicon, gallium arsenide, gallium nitride,

platinum silicide, silicon nitride, sichrome (SiCr) and mixtures thereof.

68. The object according to any of claims 61 to 67 wherein the average particle has a

largest dimension of between about 10 nanometers and about 500 micrometers.

69. The object according to any of claims 59 to 68, wherein the cavity is formed such
that at least a part of the identification layer is exposed for reading the identification

features.
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20 respect to the identification features. 53. The
object of claim52, wherein the identification
WO ewrnsaeds are | ocated in a chip, a magnetic SPCT/PG2006/000160
serial nunmber, or an optical marking. 25 54. The
object of claim53, wherein the chipis a radio
frequency tag identification (RFID) chip or a
contact - based chip. 55. The object of clain153
wherein the opti cal narklng i s a barcode or
70.nH1eopRigth 2cserdmg, toramy ofpflaiass Jr toafls %her%math?r@a‘szf hgs meegular
ggnglng a base | ayer, wherein the chip is |ocated
I nounted on the base |ayer or wherein the optica
marking is arranged in or on the base |ayer. WO
71 HRiS8, soparie o Eatpr s MGEein €l orieis Sgessepialy circula
q%s%cgeceénat biRipBlop4 o%%ﬁlctbs@sw%ama s0p layer or
the base layer are deS|gne 5 such that the cavity is
formed by attaching the top | ayer to the bottontlayer

he . obj f 52 to
72 opie ekt Arsrioe o A abnverodhs SRty ot B aRRP s ¢ feputar
rdapabl & dHpMdal iapat i on features are located in the

identification layer, 10 wherein said identification
features are fornmed by at |east partly randonly

7348 b4 oINSk OAPGransly bl bGP £ Qensialy

Iaye n-sal
amﬁglgad shbsd) giadritgularg shdpal xtebtanglﬂantghﬁpe; apemmgonal shape,
features can be read by said part of a reading device
thexggonah shape.cy qcmgenﬁlﬁgall?avi ty for reading the
identification features. 15 60. The object according
to claimb59, wherein the randomy distributed materia
74c’ﬂnmmbjs¢ﬂstcenrd)ilng takny yf dhimsaifctorfi3y wilesin thisetreity comprises either
particles. The obj ect according to claim 60,
ViR eI 0L %HH%H?$;d|str|buted particles 20
conprlse a plurality of randomy distributed magnetic
magnetisable particles, a plurality of randomy
7 5dT1§-’t ¢bjm§tae@rdmgd® any efclaing/58rto JEnivheridbe phject is an engineering
%F , a plurality of randomy distributed
op (A y active or optically distinguishable
partl cles or a mxture of said particles. 25 62. The
ect. according to claim®61, wherein the nagnet
76p§$q pRIpE ot %ﬁr? S avherein dhe PHEIRRFEINE COMRPBINL AP maéﬁ out of metal,

g@%taf £1dy0 0BIRG!, 61y AR thbrial 2t BLI A B YRR FiTRY er i al

77. An identification tag for identifying an object to which the identification tag may
be attached, said identification tag comprising an identification layer,
wherein readable identification features are located in the identification layer and
wherein said identification features are at least partly formed by randomly distributed
material comprised in the identification layer, and
wherein the identification layer is arranged in the identification tag such that an
engagement track is formed in the tag, wherein said engagement track is essentially
complimentary in shape to a part of a reading device that reads the identification features
located in the identification layer, the engagement track thereby allowing easy alignment

of said part of the reading device with respect to the identification features.



10

15

20

25

30

domai ns of varying magnetic properties within a
continuous material (including voids causing variable
wore@nasiles properti es) and conbi nati ons t her eof PCBSGBB6/000160
The object according to claim62, wherein the
ferromagnetic material is selected fromthe group
consisting of MBI, CTe, EuO C02 MAs, Fe, N, Co,
Gd, ley, WD 2007/133164 RGT/ SG2006/ 000160 71
correspondi ng all oys and oxides of Fe, Ni, Co, Sm (d,
Dy, and conbinations thereof. 64. The object
| t epel

8B pEcRp 0L REoRR I liim 7, Wner O hgpfinent track s
sfetreed asl afrecass tiln ¢hegtagamdctha ddesttificgtiaf layyeispardniged edthin said
dye coated particles, phosphorescent particles,
dry #f-um dot particles, photolum nescent particles,
pol ari zing crystals, chiral nolecules, liquid
crystals, birefringent particles, voids or bubbles

79 ahe tibn’a’ﬁcféiooftag \ﬂaﬁqr'dimg toptlaiom |78 p mbiorsin ithess identification layer is
contin d,m xt e t hereof 10 65. The
et 3B hdhs Br.RPourm Al di%8%64. wher el n
the optically distinguishable particles conprlse

particles selected fromthe group conslstlrligei1 net al
80pHrq identiScationrtagiaccqrdingi to| daim 78| yherdin thmidentfieation layer is

Y ch as the fibres
vn\ﬁﬁ{#ig%& %taoﬁgfl?}%g:‘l %aﬁ?ﬁ%bﬁﬁ%égce%%d domai ns of varyi ng
optical 15 properties within a continuous materi al

and m xtures thereof, 66. The object according to any

81 ofhexlsntdcagon (4§ 2580 an Oof REIES YR 59 Vehesgpthe enggement
Cq%girﬁg £ bt ﬁﬁlnﬁ:%rﬁgthfsr 8Pk TRLR 5 ?’ﬁﬁ&’oﬁle‘f‘éf of at least

a particles, graphife particle
2 mutrgaeteisel of at lewit 350 pricrbosteres and donmi ns of
varying 20 conductive properties within a continuous
mat eri al and m xtures thereof. 67. The object
82 PP idHnAflcdtPnaiaY &t:oﬁh@g 0 cldmt 97, 6fherdhienRi éhgdaB&ment track is
conductive particles rise a material selected
ffoomed pot piosiusion of thegtag rgthead@mﬁcd@n kg is @rvangadrwigdn said
Licide, silicon nitride, sichronme (SiCr)
g%§5h$§ afggt%%ereof 25 68. The object according to
any of clains 61 to 67 wherein the average particle
has a Iar%est di nensj on of between about

83&5%%?@96#‘1 WRdaaEseRIdmgotonslaiy et sthstein dhe ﬂﬁ:étlﬁg}t@@t layer is
g&%h#nor%y 8 EhitgTR: pdukoRS. vherein the
I'S t at

caV| orme least a part of the
| dentifi catl on | ayer is exposed for reading the
entjfi.
84 e 1denti catlon tag according to claim 83, wherein the identification layer is

arranged within or on a lateral wall of the protrusion.

85. The identification tag according to any of claims 82 to 84, wherein the engagement
track has a height of at least 50 micrometers, of at least 150 micrometers, of at least

200 micrometers or at least 250 micrometers.

86. The identification tag according to any of claims 78 to 86, wherein the
identification layer is arranged in the tag in a region positioned laterally to the

recess or the protrusion.
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features. WO 2007/ 133164 PCT/ S&006/ 000160 72 70. The
obj ect according to any of clains 52 to 69, wherein

W b®7a3164 y has a regul ar shape. 71. The obj eRCT/SG2006/000160
according to claim 70, wherein the cavity has an
essentially circular 5 cross-sectional shape or a
pol ygonal cross-sectional shape. 72. The obj ect
according to claim71, wdrein the essentially
circular shape is a circular shape or an elliptica
shape. 10 73. The object according to claim 72,

87Whiey emtifidaoR @Ag/msﬁﬁ%gsmﬁ dfSclAhsCRSRNYG, Mtedein a main surface
triangul ar shape, quadrangul ar shape, rectangul ar

sHdhe1depiéticatign daer trrxpesed fheseagdingdhe wigatplacation features.
oct agonal shape. 74. The object according to any of
clains 52 to 73, wherein the cavity conprises either

88 IBheottientifpeiiion §a® lactdrding 16 NinfOsY. clditns Theo 86 ®ibrein the thinnest
according to any of clainms 52 to 75, wherein the, ) )
SHpeasion Ofthecidsntifisatipn dayarotspernosed fop reagingrehe ilsptifigation
Olfeat‘&{e%! m 75, wherein the engi neering conponent is nmade
out of netal, netal alloy, ceramc, polyneric
material, fibreglass or carbon fibres. 77. An
identification tag for identifyin n gbject to which

59, F HaRicaript e RO ey Heleim A ﬁ%g,?» whergin the engagement
| ERRHaE headlARnhRY conprising an identification |ayer,
25 wherein readable identification features are
| ocated in the identification | ayer and wherein said
identification features, are at.least. partly fornmed

o0, R en g SoR P, FRLMEE e bor B bOBE epdpep it tackhas an
| chedtitiafli eREMS crb@yRtbtiordD %dg@%’t QipBlyiddfall eRskétichal dHape.
| ayer is arranged in the identification tag such that
an engagenent track is fornmed in the tag, wherein

s SJI N .
o1 SPASAERORISOR e Lt & S5O0 ALt AP LSO TERL A o
| id anirchlacsitapeor heealliptied shayeat ed in the identification
| ayer, the engagenent track thereby all ow ng easy
alignnment of said part of the reading device with
. _ . £ cat a '
G s R e A
aassontidily grivoguwda slmpe.7 quadvengilar sHepee ngrtapenientshepea dkapesoidal

forned as a cess, in the tag and . the .identification
I%ﬁ?@‘?’ penfago a; g,sliﬁxgﬁ?r}?? gléalpg, or octagonal shape.

93. The identification tag according to any of claims 77 to 92, wherein the tag

comprises an alignment marking that further facilitates the alignment of the reading

part of the reader during the process of reading said identification features.

94. The identification tag of any of claims 77 to 93, wherein the randomly distributed

material comprises a plurality of randomly distributed particles.

95. The identification tag according to claim 94, wherein the randomly distributed
particles comprise a plurality of randomly distributed magnetic or magnetisable

particles, a plurality of randomly distributed conductive and/or semiconductive
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recess. 5 79. The identification tag according to
claim 78, wherein the identification |ayer is
w@eeoanspaed wi t hin or on the top or bottom wal | SPOF/SGH®6/000160

recess. 80. The identification tag according to claim

78, wherein the identification layer is 10 arranged

at or wwthin a lateral wall of the recess. 81. The

identification tag accordgsng to any of clains 78 to
wherein the engagenent _track has a depth

80, . It : ( of at .
pagiclessp phyraliyrft epdombyr digfribpied optigaly agtiviedifEicdessor gtically
: : ) : f ast 250
%S%{rn g%{laebrlég%ﬂ?eggpg%%ﬁ%dgﬁ? il(afl?aig%ctlésgn tag accordi ng
to claim 77, wherein the engagenent track is forned
a. prorrusion of the ta nd the identification. )
9. Mo epgﬁ%ﬁtlpantquam i 1§ gim ﬁgotwlgfg?lanthsf magReticagarticles
. : =113 .
Shpase NIREREkH pRalld ul FBRORLEIND Al L Rimagnetic
anateninl sortdomaied df wiryidgempgnetic ysopantiesswithifha continuous material

i.dentification tag according.to claim83, erein the
(GEfie w0 syt aighightic dabefdisng canbGaiath hetor.
| ateral wall of the protrusion. 25 85. The
identification tag according to any of clainms 82 to

97.8he iderdifisption the asaerdianterslaimy Y ovherrin the feiogagnaic material is
| ' - 0f 50 & :
e USSR S B A Ao EFATER RS P o

364,8Dy, Thaespdadingl bit@lsi aml toxgleacedoFd] NJ, t@o, ad, add, Dy, and

clains 78 to 86, wherein the identification layer is

SPrmbinpdigns hereed tag in a region positioned laterally

to the recess or the protrusion. WO 2007/133164

PCT/ S&2006/ 000160 74 87. The identification tag
98.ddheaidetntifgration aagy aaordih@itoreny 6f chi86 95vh &Y 7e iwheseimthenoptically

surface .of the identifijcation er js exposed.for

aetivs i poBRtcs peticlSrsd Sl BE o€ gBoliyRansisdh of aye

| GRS 1058t ddafed! _ié‘l‘éE,OjtSl%sBEorE&e_ﬁtniba@lﬁle@ ghdurf 7ddt Particles,
6, whéréin the thinnest dinension of the o

inhetelrhinesgent pattiglesr pplarisingowssial.oehirad auplegulehdiquid crystals,

TP 08 S b TR Rl Bhoe

afigielg aentinuous material and mixtures thereof.

99. The identification tag according to any of claims 95 to 98, wherein the optically
distinguishable particles comprise particles selected from the group consisting of
metal particles, ceramic particles, polymeric particles, naturally occurring particles
such as the fibres within paper, voids or bubbles and domains of varying optical

properties within a continuous material and mixtures thereof.

100. The identification tag according to any of claims 95 to 99, wherein the
conductive particles comprise a material selected from metal particles, carbon black
particles, graphite particles, metal coated particles, voids or bubbles and domains of

varying conductive properties within a continuous material and mixtures thereof.
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10 track has a regul ar shape. 90. The identification
tag according to claim89, wherein the engagenent

wo e@ch3ties an essentially circul ar cross-sectPOns2006/000160
shape or a pol ygonal cross-sectional shape. 15 91. The
identification tag according to claim90, wherein the
essentially circular shape is a circular shape or an
el l'iptical shape. 92. Theygi dentification tag according
to claim90, wherein the polygonal shape is an

lOIassent iTap |1§3rem1ﬁp@mgutaaracg¢rép@, toquadeaslgumaPS $hd e, wherein the

@&g/u' gzrimgﬂaape Py)glﬁl of o%alfhapgl’ﬁ%rﬁgggg%ﬁﬁ%l nitride,

llﬂeuiﬁurﬁ smaidleosahéoaxgnﬁtmeahd lsi&ﬁrdn&: @@gn)of clainms 77 to
92, wherein the tag conprises an alignnent marKking
that further facilitates the alignnment of the reading
art o gyr : I [
108 ent  Fo ARy G AROAC PRACSP Syl ST Sbiln e
szvemgxt paftiotd h?asrmlar?géstt dim@dsiombEbativeed disut 460 damdyeters and about
ém) ri buted material conprises a plurality of
JBIEQMEfFSt r i but ed particles. 95. The identification
tag according to claim94, wherein the randomy
distributed 30 particles conprise a plurality of
1 03 an domAn ahjstt having ettached metidentdicateytagtassiafihed in any of claims
:J@Z a plurality of randomy distributed
con fve and/or semi conductive WO 2007/ 133164
PCT/ SG2006/ 000160 75 partlcles a plurality of
randomy distributed optica active particles or
06pt i cafthyobjegtsadanptedi toh Bllée qd, cwlkeseigr sadd rabiealr eomgirises an
96. The identification tag according
]%&ﬂﬁﬂghgggnsﬁhereln the nagnetic particles 5

cwh@tinseadabl € identifigitioh i feators efd dcatedrin the 1dent1ﬁcat10n layer and
antiferromagnetic material, a ferromagnetic

al
whrein saigli ifentidicatior {rrivgesarg sblsest Ry é?qneésbmapﬁwﬁly;ﬂdlstnbuwd
voi ds causing vari abl e
mﬁ%?@@%ﬁg@%ﬁhg@ ﬁ&h %ﬁ%?ﬁ%t ions thereof. 97. The
i whereinf the ad@mﬁcatangl layems agirmgg¢doincthaiolyje<@6 suchihthateamengdagement

ferro fi.c Jal 10 se ected fr .group ..
gy UG df WRGOYIoeh Threli, S PRkt bl ¥ gygontialy
coﬁ@hm@d‘earﬁ & rsﬁfﬁféoﬁ)dh Rfarabf er%a(ﬁﬁ R¥ice etﬁatof'eaE@ thé“hdenﬁ:ﬁcatlon
conbi nati ons thereof. 98.

feat@tschated an wd@mgicab@@ lafengha engasgmett teskl ‘tlmset%altocvmg easy
r«€l.n ct.l
et R LR o dilg a8RLL Gth xokpaci B RO RafiBes <1 1

of dye particles, dye coated particles,

ghosphorescent partlcles %uantun1dot partlcles
105. The object according to claim 104, wherein the engagement frack is formed

as a recess in the object and the identification layer is arranged within said recess.

106. The object according to claim 105, wherein the identification layer is

arranged within or on the bottom wall of the recess of the object.

107. The object according to claim 106, wherein the identification layer is

arranged at or within a lateral wall of the recess.
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phot ol um nescent particles, polarizing crystals,

chiral nolecules, liquid crystals, birefringent
w@arriigdies, voids or bubbl es and domai ns of varPgI/6G2006/000160

optical properties wthin a continuous material and

m xtures thereof. 20 99. The identification tag

according to any of clains 95 to 98, wherein the

optically distinguishabl78 particles conprise

articles selecte fromthe grou conS|st|ng of al
10§art. chesobia ras?ﬂrgmga? £% ngla E 17, peetie %engagement
redd r t hgr T
PR B, K 2054 80 1081 h&%ﬁeég Eﬁ%’ag@?%% B o BEBE sbout 150
apicrcunéterszfﬂfpaiopwst i @boutvi 2001 mieroowtdrs nerowd atmieast about 250
and n1§tures thereof. 100. The identification tag
JEECHBTHG to any of claims 95 to 99, wherein the
conductive particles conprise a material selected from
nmetal particles, carbon bl ack articles, graphite
lo%art i cTI@sobjmtamoréioattcedlamdﬂﬂ,cw eintbé @sgagempniiitdckds formed

an donai ns 30.var ti,ve properties within .
R RS0 TP SV M S RERH AR By DR dtied Wit said

%Q@&ﬂsl&ﬁ&ﬁﬁe B6EESG2006/ 000160 76 101. The

identification tag according to any of clainms 95 to

100, wherein the conductive particles conprise
ol a [

116 Ipat y?{ﬁﬂﬁ% g‘lr} %;%lrélhg%cégaﬁgllg)?f &%@5& i Qﬁﬁlgﬁt ﬁjc%tlon layer 1is

(a‘&aﬁgéd w&hﬂnﬂﬁ on'Ehep madnifithid ratrusiont ag according to any

of clains 95 to 101 wherein the average particle has

a | argest dinension of between about 10 nanoneters and

118bout TROBLILLCHLATRERE Sto 3191’1311 AD, APAELShH @@Vﬂdgﬁlﬁah@ﬁ hg?er is

an identification tag as defined in any of clalns
Zrrapged G Rthinl@4n adnterd watitof dlaapriotdsibn. be i dentifi ed,
wherei n said object conprises an identification

| ayer, wherein readable identification features are

112.0cat eThd dbjédi@ctdHenkith abRbf GRIhaY Y ta N, wWikrsih @meeéﬂgagement
said i dentl fication features are at |east gartl
e

fieackebasoy heielfoaf yat dieast ratiout 9 mrgromrdiers, ebrapriease dabiogt 150
t ' i fd [ e

RS EREL b SR eI i Rl ke 20 migrymeters
that an engagenent track is for msd in the Obj ect,

wherein sa{)éd engagerrent track is essenti

N3 onpl i HsRbigss apgor lﬁaﬁ%mﬁofaclﬁmloéftoélﬁe\é{mrﬁl@ theidentification
tlﬁ?&r 15%‘1%5 e nden % ifl é??é%n%g p6Stibead &Sy o5 Hee céé& or the

| dentl I cation lNayer engagenent track t
gitboudiony easy

114. The object according to any of claims 104 to 113, wherein a main surface of

the identification layer is exposed for reading the identification features.

115. The object according to any of claims 104 to 113, wherein the thinnest
dimension of the identification layer is exposed for reading the identification

features.

116. The object according to any of claims 104 to 115, wherein the engagement

track has a regular shape.
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alignnent of the reading device with respect to the
identification features. 105. The object according to
web@rnsiied, wherein the engagenent track is foPCESG2006/000160

a recess in the object and the identification |ayer is
arranged within said recess. 25 106. The obj ect
according to claim 105, wherein the identification

| ayer is arranged withirgor on the bottomwall of the
recess of the object. 107. The object according to

cl ai m 106, wherein the identification |ayer is 30

o071 Bieder e Bl 258 viReisafe efedfEE o b an
a8 semtialily irdubarafyssGbctidnal siiipd 0ba bolygoral cidsekedtionklnhape.

engagenent track has a depth of at |east about 50
m cronmeters, of at |east about 150 mcroneters, of at

east : ks r t b .

L0 o it teck BABE A ERER 1 13; witref i €ERhGARNHIcnt Gave i

vih@roalan shdpe oemgalpiedtshapack is formed as a

protrusion of the object and the identification |ayer

is arranged within said protrusion of the object. 10
11410. Mg QlSjb@ccﬁcc%Fdiﬂé 4b "GaihP 1@k,abv[{br}e99_thé"@815/§bﬁhltéﬁﬁpe is an

identification layer is arranged within or "on a top

wasentially tttiangwlast shape,oquadtdnigulat hshapéj retangelan shiapey trapezoidal

R D A
protrusion. 15 112. The object according to any of

clainms 109 to 112, wherein the _engagemsnt track has a
12Gyei ghtThet object] aeeerding datangooickimndldrte, 11} wherpiaathe object

. j . t 4. .
Aot Al ERAG T, o offreh BB @Y B siighilent of thegacing
Thaet aftherhdaaduangitigprocesa uy reafling|saididedt{iwatian fehfires.
wherein the identification |ayer is arranged in the
tag in a region positioned laterally to the recess or

12§.ne P E8iSdi F-and ot AR @Al ©CT202GHefil Bk hRIGRY @btributed
clains 104°to 113, wherein a main surface of 257the
i atetialfdonprisenn playedity pSrapstpulyedistfibuted paxdictey. t he
identification features. 115. The object according to
any of clains 104 to 113, wherein the thinnest

122, The object according to claim 121, wherein the randomly distributed

particles comprise a plurality of randomly distributed magnetic or magnetisable
particles, a plurality of randomly distributed conductive and/or semiconductive
particles, a plurality of randomly distributed optically active particles or optically

distinguishable particles or a mixture of said particles.

123. The object according to claim 122, wherein the magnetic particles comprise
a ferrimagnetic material, an antiferromagnetic material, a ferromagnetic material or
domains of varying magnetic properties within a continuous material (including

voids causing variable magnetic properties) and combinations thereof.

124. The object according to claim 123, wherein the ferromagnetic material is

selected from the group consisting of MnBi, CrTe, EuO, CrO; MnAs, Fe, Ni, Co,
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di mension of the identification |ayer is exposed for
reading the identification features. 30 116. The
wobjoeas3teccording to any of clainms 104 to 115, PEUBGHEI06/000160

t he engagenent track has a regul ar shape. WO
2007/ 133164 PCT/ S&G2006/ 000160 78 117. The obj ect
according to claim 116, wherein the engagenent track
has an essenti aIIy circul@r cross- secti onal shape or

onal cro ictlonal shape. 118. The obj ect

a_pol

a@@ > nEPTFSPR 195 aff ePHfF Pﬁ@%s@bn@?aaﬁny d, Dy, and
de‘rﬁMhQﬁon%mgof s a circular shape or an elliptical
shape. 119. The object according to claim 118, wherein

t he pol ygonal shape is an essentially triangular

0 TRl 68 NP P gt o
SHARS, &fwl@ﬁc’éﬁ%@é & sél&gced T@&noﬂﬂbeﬁ{)uﬁ‘%ﬂﬁﬁﬁﬁ@ of dye

to any of clains 10 119, wherein the obje
cmﬁ;clp&eéyeaﬁoﬁcd @m@ms, Mh@ﬂﬁhmgpsedmatpamnl%h e;,uannnn dot particles,

he al,i nt.of the re d|n
J)lu}'n uerslcen Raﬁtécl?)sg éag)ga%gn}% cxi,ygtgg,l, SHr %81433{% Pqultc'l crystals,
i Eﬁ@eﬁhhﬁéxﬁ aattilesf @8ids o€ Hubbles %ﬁddoﬁﬁﬁls(lﬂ] Refind fo éﬁ’épertles
claims 104 to 120, wherein the randomy distri ute
BTN gongisessi material apd mrisiuresytheseok andom y di st ri but ed
particles. 122. The object according to claim 121,
wherein the randomy distributed 20 particles
l260n’pr | $he adentificaiont tyg atcordingaoayydifsdaiing wtzeotomavgn @thiefein the
abl parti.cles, a plurality of nd
Rl AR RaIE, Pk S ciopmrBerreEat clepisd Hom the group |
P&rlslstihgSor el Usaitiby, SdramhRNPefoYesdipdiymiddet Bektic)
opt i cSaI gy actlvgﬁpallrtl cl és orgoptclyeg p%)}&}, hrticles, naturally
d@@lurmgnpashdbs gichas thecfityss within priprt, woils of belshles and domams of
par t e ect accor di 0.cl ai
VoD rors e U in A ch Bt L ind s Bt
ferrimagnetic material, an antiferromagnetic naterial,
a ferromagnetic materi aI or domains of vary

ng
12¥agnet iThe [ﬂblﬂﬁéﬁcp’éfhﬂwq iy iclamstliZa do d26 ha’ﬂ@mla the conductive
Yo I
S 0B 3 Y SU BB UL Byon e pricte,

ofxjaplkite pai'ﬁdbsjlmgalt @atddajaniclés3 Voiﬁb%ﬁ'%u'ﬂblbb&d domains of varying
ferromagnetic rrate ial is selected fromthe rou
cemdreyeRyopRTtiRhwEIt n@rcﬁeﬂn@@m@r@ apgh mixtures thege

WD 2007/ 133164 PCT/ SG2006/ 000160

128. The object according to any of claims 122 to 127, wherein the conductive
particles comprise (poly)silicon, gallium arsenide, gallium nitride, platinum

silicide, silicon nitride and sichrome (SiCr).

129, The object according to any of claims 122 to 128, wherein the average
particle has a largest dimension of between about 10 nanometers and about 500

micrometers.

130. An object comprising an identification tag, wherein said identification tag

object comprises an identification layer,
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79 Gd, Dy, corresponding alloys and oxides of Fe, N,
Co, Sm Gd, Dy, and conbinations thereof. 125. The
wo@bjoeas3teccording to any of clainms 122 to 124, PeUSGHEI06/000160

the optically 5 active particles conprise particles

selected fromthe group consisting of dye particles,

dye coated particles, phosphorescent particles,

quantum dot particles, ﬁWotquninescent particl es,

poj ar. zi r cul es,

P baiesthofs Ao fapiee RISt e i rnso ayes of the
identiffRflofl QP bAS wWHerdiRIsMidNeRPidatioh RAORE Hé G lea\él }isyﬂs} ﬁrmed by

conti nuous material and m xtures thereof.
randomldemtnbmt@ématﬂmal aﬂgnmdnmth«?gdmlfhnt}orofaycm andns 122 to

| | b| |
BssaBe duchdndhin® B Satiefd B EREHECTISE B8N Giehigmen
track 1ﬁffoﬂﬁﬁdaby fiRrdbjedk @sd theeidadtificafied tdgs @®reif 04l @%&g%ment track is

particles, naturally occurring particles such as the
essenmllbr w%mwtwyp&péhap% dpda part ibpl eeadingd davanithat sgads the
r 0 l.p 0
identifica 1%1? f)é%ltﬂ%ﬁ dH)tchf%?ulrnegﬁ)éto E&eérn(ltelg at%égé}%l'_avﬁ Exte PE%ASH]% track, the
engageana toiick ghdrebyaaljovaihg chsy albgnhéht tod tﬂﬁ?ﬁehdmghdﬁvmenwiﬂh @espect to
., conductive particles conprise a material selected
the ldeflPlgﬁartWE‘tfﬁ? WISt i cl es, carbon bl ack particl es,
graphite particles, netal coated particles, voids or
bubbl es and domai ns of varying 20 conductive
13br oper Tlixeee;bj wttahi:ordiaagcto rlaimuldisvinmeiarthe engagdmenixirackds formed

t her eof . e ect. di of cla
1950 et 31 g AMEF YRR iohert Dot P i gy sed
(reedsy hfidl Iihefh sdidtdgi fmPdt 3681 SR sudRké biRe féh% deflRnt track.
platinum silicide, silicon nitride and sichrone
(SiCr). 25 129. The object according to any of clains
22 t I

13327 oot iehdFRile S B T3 P PR FeRifiRof e s granges
ahouhbbEﬂ&n walcsfaheteees.of ftk ds3éct. An obj ect conpri sing
an identification tag, wherein said identification tag
obj ect conprises an identification | ayer WO

13?007/ I ccl;t)%éo%%g(?@élg&q 3;@? witiei Qtlﬁ(%QGﬁ‘Palg% arranged
i'dentification feattires are locate
i alemtatdralomall ofthe agoess. of the i denti f| catl on tag and
wherein said identification features are at |east
partly formed by

134. The object according to any of claims 130 to 133, wherein the engagement

track has a depth of at least about 50 micrometers, of at least about 150
micrometers, of at least about 200 micrometers or of at least about 250

micrometers.

135. The object according to claim 130, wherein the engagement track is formed
as a protrusion of the object where the identification tag is arranged within said
protrusion of the object and said identification tag forms at least one surface of the

engagement track.

136. The object according to claim 135, wherein the identification layer is

arranged on a top wall of the protrusion.
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randomy distributed material conprised in the
identification |ayer, and, wherein the identification
wo 271133164 r anged i n the object such that an enp@EysGENG6/000160
5 track in forned by the object and the identification
tag, wherein said engagenent track is essentially
conplinmentary in shape to a part of a reading device
that reads the identificgtion features located in the
identification |layer via the reading track, the
engagenent track thereby allow ng easy alignnent of
he r | ng: j gt t heql il cati -
137 cat ur o OsEE Y OTHE 0, LEBR TS, el e SRR 18 i
vireangedion h&atenpwajé ofthie protackon.s formed as a recess in
the object, wherein the identification tag is arranged
Wthin said recess and wherein said tag forns at-

138.east PREHG facRIRE t|5 %y%@%?a%é“?% td ﬁ?rf,h'ﬂvehelén }enghBEment

obj ect according to claim 131, wherein

i tlt hds eahéight phpti ksasir alzoug et nonronteterbobf ain Inast | abofit 150
t he recess of .t he .obj . .133. The | ect ac ding to
P IRGS3: of 4581 HHOph 200 it miptetiit ol MapCapoRe s
on a lateral wall of the recess. 20 134. The obj ect

according to any of clainms 130 to 133, wherein the
13%@ngagehianbjeat peesrdingdo anylephelpings 138t to| 18§ swherbimuthe Bigntification

L GLO r t u >0 M cr ers, at
e B Ees 8 oBlest 13 s bodpthen AAIPE IR iy e
protragiei.ers. 25 135. The object according to claim
130, wherein the engagenent track is forned as a
protrusi on of the object where the identification tag
hS ar r%ﬁg&? Lt Ol g Sal L 11S t ] :

14%'ai d identi ?élygg‘{b:r%ﬁg?%gqQ{ﬁélhgflBpgggtg9’0‘%@“@8?15{3%3%{31?&% of
tthe ideptifjeajmmdayer iy explosed3for i@68ingFheidebfifcdtioadeans.ng t o
clai m 135, wherein the identification layer is
arranged on a top wall of the protrusion. WO

142007/ 1@?616&'6&@(!0_5@%% Q&gjcﬁ‘oc_laiﬁlls 1B 10 T8¢ QRERRL the thinnest
according to claim 136, erein the identification
| digrensipy ofgthe avdgeiéfication lapareisabxpeaéd fof redding the identification

PrQlufddS! on-

142. The object according to any of claims 130 to 141, wherein the engagement
track has a regular shape.

143. The object according to claim 142, wherein the engagement track has an

essentially circular cross-sectional shape or a polygonal cross-sectional shape.

144. The object according to claim 143, wherein the essentially circular shape is

a circular shape or an elliptical shape.

145. The object according to claim 143, wherein the polygonal shape is an
essentially triangular shape, quadrangular shape, rectangular shape, trapezoidal

shape, pentagonal shape, hexagonal shape, or octagonal shape.
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5 138. The object according to any of clainms 135 to
137, wherein the engagenent track has a hei ght of at
wo e@3ti3about 50 m croneters, of at |east aboutPdBES8G2006/000160
m croneters, of at |east about 200 microneters or at
| east about 250 m croneters. 139. The object according
to any of clains 130 to 138, wherein the
identification 10 |layer gps arranged in object in a

region positioned |aterally to the recess or the )
14%r ot r uBiAbjeg4 accorting dbjayt ofaslesmslilag tool4hmywhsrein| dienebject

s W TR e —

ieRtidnepabf G fokatverRsitiohoftRd reathvg; plik OF theafa@édiutthg the
to any of clains 130 to 139, wherein the thinnest
dIrResss phieadingspid idepdificationigetusss. | ayer i s exposed for
reading the identification features. 20 142. The
obj ect according to any of clainms 130 to 141, wherein
141.he enBegejenticcordiag ko hasofclaiagul 3@rio dhapeherdid3he eatification
olb' ect accordi to.claim142, wherein the engagenent
t' P ICORRE Sean Sistebyted mategial-ar  cr oss- sect i onal
shape or a pol ygonal cross-sectional shape. 25 144.
The obj ect according to claim 143, wherein the
148ssentThd lopject racedrdingsteraphitns 143 wherein die shwiomlprdistnibuted

| i pt.i h . 145. . Th j ect. ' t | ai
R Garioy hEpRAY oS B S R s cent | al 1 y
triangul ar shape, quadrangul ar shape, rectangul ar

shape, trapezoi dal shape, pentagonal shape, hexagonal
14%hape, Thg Og@ph@émdmgh@p@lmm%owhmsnm randomly distributed

357 SO P B, FEMBSEPORI S, b

Partieleerd phaalicy g fahadmfyu distiirutddaconductve and/BL semiconductive
al i gnnent or . neasurenent of the relative position of
tIeENGle ¢ plgraliar of Bndemly diskthstedaenticatly erfeve partddeser gptically
rgas b g RANETA 85, 5 147. The

ocgj?tghgih 952%‘?5?&# %gégiogagﬁsﬁ%‘?&c{aw@gsﬁ to 146, wherein

the identification |ayer conprises randonly

TR a5 EHE e BRGHE AMAE compr

a ferrimagnetic material, an antiferromagnetic material, a ferromagnetic material or

domains of varying magnetic properties within a continuous material (including

voids causing variable magnetic properties) and combinations thereof.

151. The object according to claim 150, wherein the ferromagnetic material is
selected from the group consisting of MnBi, CrTe, EuO, CrO, MnAs, Fe, Ni, Co,
Gd, Dy, corresponding alloys and oxides of Fe, Ni, Co, Sm, Gd, Dy, and

combinations thereof.

152, The object according to any of claims 149 to 151, wherein the optically
active particles comprise particles selected from the group consisting of dye
particles, dye coated particles, phosphorescent particles, quantum dot particles,

photoluminescent particles, polarizing crystals, chiral molecules, liquid crystals,
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10 material conprises a plurality of randomy

distributed particles. 149. The object according to
w@eb@rsiid8, wherein the randomy distributed Par/sGuioes00160

conprise a plurality of randomy distributed magnetic

or magnetisable particles, a plurality of randomy

di stributed conductive and/ or sem conductive 15

particles, a plurality ofgsrandom y distributed

optically active particles or optically

diistfiimggni phdibles, yads brbelsbler arl domsins @f ofirysizg dptical properties

part.icles,. 150. The.object accordinhg to claim 149,

wWhEHB A coptiioRs ket P]E’ff%}’feégheé rise a

ferrimgnetic material, an antiferromagnetic material,

a ferromagnetic material or 20 domains of varying
I5hagnetThe phjegteracpmiéngnta hih of claims il dasl Ravdierein the optically

(i.nel udi vai ds causi ng vari abl e netj c .

SRRy PSP B Bl P IS, o8 g gynsiine of

a6l phridles, Tefdndit Padfelbs, po19metio phitields Sh4tORMEY R Eing particles

material is selected fromthe gr oup consi sting of, .

Npsh as drer Ebreg yathimpeperymaisls ordbubples a@,donwslsat? vagying optical

j . . and [ . s Co, Sm d,
b ERAPRRLER ARl R s Theble 0
according to any of clains 149 to 151, wherein the
ptically . .active particles, caonprise particles )

158 ) ect B Phieeh @ﬁ%rd&gote&naa#§?§msdg’9&f> WeW%S’G’m the conductive

g%?‘l{léi‘,lg% Estnpribt&: ﬁl‘at%hgﬂséi’@c”céd ﬁblﬁ%ne@gﬁeﬁﬂ@ﬁéﬁ Cartn black particles,

es, quantum '

ot particles, ot ol Um nescen

pecaphit wsticles nzatal Zontyd pastsles) $oids b babblepimeiddmasins of varying
liquid.crystals, MO 2007/.133164 PCI/ SG2006/ 00016 83
b?"%a%‘%}vﬁ ?Reftb%?r‘{”ingP @SOMGBIOYS M B wtgwa%a% ins

of varying optical properties wthin a continuous

mat erial and m xtures thereof. 153. The object

15%ccor dithg obigchasponting faamysofidaimsol 405, 154h atherein thigeconductive

opt - gal | . di st i.sha articles conprise . .

AR bmprisE Fob RS RURRORACBES, GPIRG' Bfficeoplgpinum

peikiditl | stifcon @@ridennd galirbiel(8fCr).pol ynmeric particles,

naturally occurring particles such as the fibres

wi t hi n paper, voids or bubbles and donmai ns of varying

ptica rti.es: Wt hi i t ef | d

1500t r ane RRERE apt gl o £ EaL T8 A8 D P e, Bl gveraee

ofarti¢tlaibas alldfzestodibieRsiontrdrieiwednhabomb l@uembineters and about 500

particles conprise a material selected from netal

pPHHEIRPES: carbon bl ack particles, graphite

particles, netal coated particles, voids or bubbles

and domai ns of varyin conductive properties within a
15%ont i nbowhjeshhavingpttaohdd ah identifisationeiagovhewin g8d idemtification

OBb 851 PEEOLALNG, | .ARKRh 1§)#1 M5 149 to 154, wherein

wherein readable identification features are located in the identification layer and

wherein said identification features are at least partly formed by randomly distributed
material comprised in the identification layer, and

wherein the identification tag is arranged on an external surface of the object such
that the tag forms an engagement track on the object, wherein said engagement track is
essentially complimentary in shape to a part of a reading device that reads the

identification features located in the identification layer via the reading track, the
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particles conprise (poly)silicon, gallium arsenide,

galliumnitride, platinum silicide, silicon nitride
w@ee7asxak one (Si Cr). 156. The obj ect accor di nBCT/8GZNg/000160

of clainms 148 to 155 wherein the average 20 particle

has a | argest di nension of between about 10 nanoneters

and about 500 mcroneters. 157. An object having

attached an identificati @4 tag, wherein said

irdentifjcation, t obj ect conprises.an identificatio
engaggment 5ack, Herebyadak ey (AHGRTIERS B6 TP A4S 3G the
idehffi&dtR ftfudehe identification |ayer and wherein said

identification features are at |east partly fornmed by
rvaittel thel prodiss that thetidentifieatiar lagier is onpexpoeet! inrsutihe manner that at
i dentificati | ayer.. and rein the identifi.cati
teapCEMe L P il el MRl et 5 R b Bpaddfte fom
theSHmRest diaénsidheo fitRGi deptifidatidn 18Rgagement track on the
obj ect, wherein said engagenent track is 30
essentially conplinmentary in shape to a part of a
eadi dgyi tor t ' i fi i f
15%‘ocat e eion\j% Qgcéoggltrr}l?it??ca illc?)sﬁ’ gg@& @F%giﬁ%gﬁragggéér%ﬁh that
td malkh surfaee WOIRZOMAEN B304 18T /iS6R836d B80kading 84e identification
engagenent track thereby allow ng easy alignnent of
tie@uresadi ng device with the identification features,
with the proviso that the identification [ayer is not
exposed in such a manner that at |east sone of the
159.eadablte objemiacéardiagito nlafm dt5Groe d 58, whaainytherebyecing irrhhged as

TRAETR A TP dperes B e R BRERe L 67K g 1 0

clai m 157, wherein the object is arranged such that a
mai n surface of the identification |ayer is exposed

169.0r r eHiti ohgedat hecardiagttp fany &f iclaims 1 8Atwl 8% whigein 3lge enpagement
aobj ect accpr.ding.t | ai m 157 or .158 erein th
SBfBched 8 AP B o e ohe (s Bt T BF o Y about 150
tiRE@hstefsO6Mat Ighst ARDUCDOP@EITBREtety @K leadttdbouilIEd alkk@fiéters.
according to any of clains 157 to 159, wherein the
engagenment 15 track has a height of at |east about 50
i1 Cro : S . i ,.Qf

160 qst Booneos AR g Yhinkp 359 B 1607 Eh el 8 raftlomly
ndistributet eraserial 6dmpiites aqibtyrelity afoendahilyglittdbwed paficles.
clains 159 to 160, wherein the randomy distributed
material conprises a plurality of randomy distributed

162ar ti C1RS object according to claim 161, wherein the randomly distributed

particles comprise a plurality of randomly distributed magnetic or magnetisable
particles, a plurality of randomly distributed conductive and/or semiconductive
particles, a plurality of randomly distributed optically active particles or a mixture
of said particles.

163. A method of producing an identification tag for identifying an object to
which the identification tag may be attached, said method comprising

providing an accommodating layer of a suitable material, said accommodating

layer comprising at least one accommodating recess,
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20 162. The object according to claim 161, wherein the
randomy distributed particles conprise a plurality
wo@oorassdes y di stributed magnetic or nmagneti sabCESG2006/000160

particles, a plurality of randomy distributed

conductive and/or sem conductive particles, a

plurality of randomy distributed optically active

particles or a mxture 2 of said particles. 163. A

met hod of producing an identification tag for

|fé|1éng|th§uahgeaéh 0B® Jae@qmmodatmu wehesshet ladeint patavithre tnagerlal
Wherelﬂ%e?qq)lgt ; %a% aterl '8 ran&on%?rt(ﬁ% ﬁt:?étné thé{)grghn tmg recess,

accom
therebsaf&ﬁﬁi@fbaﬁab’l@ 1deﬁﬁﬁba'th()ﬁffeatﬁl’@p forSiagifpihg lieasdjectne
accommodat i ng recess, WO 2007/ 133164 PCT/SG2006/000160
85 filling the at Ieast one accommodati ng recess,
east

16KE3SE 1 Bl o e R kB o OB EARRE el (kg
afocrninyabatt lagpt bee mmmddaeng bacefsann i, sfeaidadoiteble material.
identification features for identifying the object. 5
164. The nethod of claim 163, wherein the

16§C COMPPEiatefi ! o’%@ilm' fosC Rt GH ﬂ%yaccﬁmmdaﬂng R&e@lis formed in
| east one acconmodating recess 1n a filmof said
sthe tfidiol of thestuatablamaterizd 5y viing annedinanhcdfmcana iorma 1:64r.
wherein the accommodating recess is forned in the film
of the suitable material by using a nechanical neans

166r a | eseiethod @f thén 168ewhBeROle Alechimtdnldns isMIRLIR], B blade
the nmechanical neans is a knife, a blade or a
pArrfeicher167. The method of any of clainms 163 to 167,
wherein for filling the 15 accommopdating recess wth
the material that fornms the identification features,

16%ai d Tk anétdbd | of dhgpef s:ﬁfimsnma Itbqlllﬁ’ﬂ odRTEds | fot Ofilling the
168. The nethod of any of clains 163 to 167, wherein
£ 3FEORIROIAIIRG TeCEITTith &fse maﬁlfl@h thptelorms @1‘311@9“151%80%&3%85: said
off,xafeh 1§1dgsg§rsemee[ﬁ ld bBBphatish ¢! es conprise a

ura nagne Ic or nagnetlsable particles, a .

plurallty of conductlve and/ or sen1conduct|ve

artic al t of o cti.ve e _
16§d or B ime | %Hyls? SR et %d@falﬁf%\ﬁélg Aakérl Somprises
n@,gg{lge@ of said parti cI es.

169. The method of claim 168, wherein the particles comprise a plurality of
magnetic or magnetisable particles, a plurality of conductive and/or semiconductive
particles, a plurality of optically active particles and/or optically distinguishable
particles or a mixture of said particles.

170. The method of any of claims 167 to 169, wherein the liquid composition
comprises a polymer precursor compound that is curable by means or infra-red (IR)
or ultraviolet (UV) light.

171. The method of claim 170, wherein the polymer precursor compound is

selected from the group consisting of polystyrenes, epoxy resins, polyalkylenes,
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25 170. The nethod of any of clainms 167 to 169,

wherein the liquid conposition conprises a polyner
w@e@cusdae+s conpound that is curable by neans oPCT/SG2006/000160

infra-red (IR} or ultraviolet (UV) light. 30 171. The

met hod of claim 170, wherein the polyner precursor

conpound is selected fromthe group consisting of

pol ystyrenes, epoxy resirg polyal kylenes, WO

2007/ 133164 PCT/ SG2006/ 000160 86 pol yi m des,

penlyinefeso x pebiberzoxpenlgmc pplyaredatesy o Ippéyethers, polybenzoxayoles,

RV RFAS RSP Paefiacs, ARARURRE o SRR, o noa o

any of clains 167 to 171, wherein the liquid
conposition is spensed into the accommpdati ng

172 eces sThgymgthogdtof g@? i0§ E@a@@ 81 [ loheprinfaenliquid gomposition is
SR, Bl LMy g 5 6 B, Lot g o srain

conposition into the acconmodati ng recess, thereby
nbeddi ng t he articles into trjx in a random,

178 stri BoA @&Hwér?% Slaimyig33 phere e ﬂ@lﬂdoﬁowosgw lafsoﬂglﬁed after
C . . . I .
TR B EOm o AR B Rl R B RETRNR) b BEading the
spashdes int@y eratrioint dwendevlyndisdbuted panheryer . 15 175. A
nmet hod of producing an identification tag for
identifying an object to which the identification tag

1788y beThd fne@dads ag@bﬂclhi@_ﬁsnl_t&ftb q&8 | WherkiAGh& SEBfunfddaln@recess
cavity, the nethod conprising arrangi ng readable ]
| Weoneated prigrtorpithelingip sgverdayerion atsypperidpyer Hathetageommodating
iﬁ%&?ification features can be read by a part of a
readi ng device to be inserted into 20 said cavity,
and formng the cavity such that an engagenent track
is formed by the cavity in the tag, wherein said .

178ngageremtetiqdapkrioduging snt idgntificaion ity fmideptfying anapiect to
t . . ce: . . -
il p MeiBhat iog rEB RS AT aid IRRAREANS 58 Somprigne o
negvitgd of producing an identification tag for

oA el MRt eLEen g n i denEieRg teone) il gn 3 e

that thied&@HHChER fedfirdst4Bbe rWIED L h Pak SXAFBAENE HENES T 5Ank&Hed into

features are located in the “identification |ayer and

said capifey adh said identification features are at | east

pPorrﬁlliﬁ/g the cavity such that an engagement track is formed by the cavity in the tag,

wherein said engagement track is essentially complimentary in shape to the part of the

reading device that reads the identification features arranged in the tag.

176. A method of producing an identification tag for identifying an object to
which the identification tag may be attached, said identification tag comprising an
identification layer, wherein readable identification features are located in the
identification layer and wherein said identification features are at least partly
formed by randomly distributed material comprised in the identification layer,

the method comprising arranging the identification layer in the identification tag

such that an engagement track is formed in the tag, such that the engagement track is
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formed by randomy distributed material conprised in
the identification |layer, 30 the nethod conprising
wa@eoansging the identification layer in the PCT/SG2006/000160
identification tag such that an engagenent track is
formed in the tag, such that the engagenent track is
WD 2007/ 133164 PCT/ SG2006/ 000160 87 essentially
conplinmentary in shape t@7a part of a reading device
that reads the _identification features |located in the
essentiplg neqmplenta fraypbape 1972 mrivethadrestingr davies rijataneads the
1dent1fﬁ£h§rﬁea&g99qtogﬂeé fﬁttﬁg i eﬂﬁﬁ&e{t[ohque?al d ObJ ect 5
1'sing 2 e nethod conprising arranging
readable |dent|f|cation features such in the obJect
hat t entification feajures can be read b
17%7f ar S%@ d Ry progdugige pn pRiset edaptedhie be W@neﬁeﬁ @ﬁld obJect
a&q}}{ nr{eg vithe cavity such that an engagenent track
is ftor y the cavity in the 10 object, wherein
sthé dhethoglagpeneisingt aremigingseadebbmnidentiifigation IfipﬂtlillﬁE sichriy theobject

art o r eadi n dev ce.that reads
that thF AR GetichriEadie sa’ Pe 2t ke Bitt A8 SEATE YAkl K serted into
ecm& Band® Met hod of producing an obJect adapted to be
entified, said object conprising an identification
|faymmg b epety suchadiab be enmweﬁt ﬁa@k tﬁnfomad byebe gadty in the

object, ]\;}hé&g 64 %?e n%éélttf?%é I#%]c 3 ést en% g 1F§g %{:@ Ito the part of
the reallidgitRdich Yhat acude ﬂie}&démtﬁldatlbmf@dlr gaa upme’r@bjea@d in
the identification |ayer, the nmethod conprising
arranging the identification layer in the
dent i ' C r .
178207 4 P Bk lng Mo Ooka NI BIIER e A6 oo
t commgcising aﬂ(idaﬁf&aﬁomllmercmtpialmm(hbl)e identificationt fzatares are

art of re d| eV|ce t reads . .
NBaed 17 Boe BRI AhOR It v Btroih gt ddsriifisetion Eaturemare at

| 1@X§?artl%r’7fgrmeﬁi b ARSI PGV BRti RhatE@AToRGrised in the identification
identification featurés that are located I n an

ilapert i fi cation tag or an object adapted to be

entifi.ed. wherein the jdentj.fication t. . .
OB BB e bt e R 5o R8s g gheoation abject
such tm\éhtdlg@gerﬂfﬁ@ @26k istoried iR ehedsbjtdiesudhl tﬁ@tt the \WAGARIRENt track is
sai d g{agerrent track is used to read t

essentipgnqmpIgReNtyY i sheRe 48, asaarbl crfeadrqagmedp@ée that reads the
ldenuf?cgeml hﬂgslﬁcét&fﬂnp&&hﬁ ted for reading the

I cati1on ures catne in the 30
identification tag or Obj ect adapted to be identified,

erein saj.d readi nment i s | qcated
17&.’h K reading device ?gr rea 1ngn1dentlsﬁcagon features that are located in an

identification tag or an object adapted to be identified, wherein the identification

tag or object comprises an engagement track formed as a cavity or recess in the tag

or the object, wherein said engagement track is used to read the identification

features,

said reading device comprising

a reading element adapted for reading the identification features located in the
identification tag or object adapted to be identified, wherein said reading element is located

within an engagement element of the reading device, wherein said engagement element is
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wi thin an engagenent el enent of the readi ng device,
wherei n sai d engagenent elenent is WO 2007/ 133164
wean//363A606/ 000160 88 essential |y conpl enent aPgT/86G2006/000160

shape to the engagenent track of the identification

tag or object. 180. The readi ng device of claim 179,

wherei n the engagenent elenent 5 conprises a

protrusi on for engagi ng t8e engagenent track wherein

this protrusion as a regul ar shape. 181. The reading
essentigly, cpwplzameatay iy shapectogthm epgegenigné ek of e iffeatifieationrfag or
objecth@s a semcircular cross-sectional shape or a

pol ygonal cross-sectional shape. 10 182. The reading

devi ce according to claim 181, wherein the pol ygona

hape s _essentjall ria | ar, shape, quadrangul ar
IS@haBe,ﬁiﬁeé?%I ?’1°§¥8€e°fla1{nr ;"%gz owlaegplnpgwa%ggageme " efement
RSHREEN 2 brothae, foh 8XSBMAh i
15 183. The readi ng device gcc%@%?ﬁgnﬁgagﬂﬁagklgﬁi@%gumon
iwg aregul@Zhamsherein the protrusion has a height of at
| east about 50 mcroneters, of at |east about 150
m croneters, of at |east about 200 mi croneters or at
181.east ElothdidbUemcer2081daieSto diftn 180, KBEHeROhEPLOLEiIdDhas a
reading identification features that are |ocated in an
SemigiesHlar crasgsecsioneladapg ompdpganal cragugrcianal shane.
identified, wherein the identification tag or object
conpri ses an engagenent track formed as a protrusion
182.n t heTHeagading deviee abjoedihg tovblaieil81 s@hetc@inpagelygoial shape is
track js used to read the identification features, )
SEPFUALY @i K e @@P&ow&dr@a%@l éL?@aﬂ?Cﬁ@’%‘faé pge, trapezoidal

afaR, BenthQnal SRPLWExhBhal HRBE bF b&aEIANsHapaL Ur €s
Iogg%génigﬁ?he ag A or ogject,gé erg%ﬁ t he reading
el enment is located in a non-U shaped engagenent

| that i tiall | t ' t
16}, e CoRRRETPEILY GRTRATERTIR) LD SiPEt
qhbeedion h85a Helght! &Tasli R8st ABYHLE S0 GhicfdnRdtéis, 18 at WA fout 150

the engagenent el ement 30 conprises a recess for

anigayheterst ofeat daaglaahonb R0 nicemeigrcras leasttabeul I0anisrameiers.

in cross-section an essentially triangular shape,

qguadr angul ar shape, trapezoi dal shape, WO 2007/133164
18RCT/ SR GO4HifHAGOe f&@Orcadif di¢mificatiorn fkapges frntRgBEAE] in an

shape exagonal shape, .  octagonal, shape or a . )
igerﬁiﬁcatr%on tagg or an objegt adapted t% be 1dent1ﬁe%, wherein the identification

tag or object comprises an engagement track formed as a protrusion in the tag or

the object, wherein said engagement track is used to read the identification features,

said reading device comprising

a reading element adapted for reading the identification features located in the tag
or object, wherein the reading element is located in a non-U-shaped engagement element
that is essentially complementary in shape to the engagement track of the identification tag

or object.

185. The reading device of claim 184, wherein the engagement element
comprises a recess for engaging the engagement track whereas this recess has in

cross-section an essentially triangular shape, quadrangular shape, trapezoidal shape,
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curved shape. 186. A reading device for reading
identification features that are located in an 5

w0 d@ntsfibcati on tag or an object adapted to bePCT/SG2006/000160
identified, wherein the identification tag or object
conpri ses an engagenent track formed as a protrusion
in the tag or the object, wherein said engagenent
track is used to read the9% dentification features

D QB GRS "B SerEraR Tyl O dhaseaty e or 2
ShPRY shafe.t 0 the engagenent track of the

identification tag or object, wherein the engagenent
el ement conprises in a lateral region of the recess a

eadi n ted.for

186 oy | B ReviBE A BRoinB i Bitheh el Fen et precperigy in on
tidentificition TdpCor ﬁﬂdbj@& sRptedao e deatified] Stherdih €liccidentifiéation
engagenent el ement 15 conprises a recess for enga

|
ttA® OF RYiegl PRIAPTites A8 Iengpgament trapk formedass protrusion in %he tag or

gtﬁg gg%,bta lw'theHi &Q@Qfgqgﬁﬁlgﬁtgﬁgﬂ llsalgsea I?@Pe%ﬁ ’theqxﬁﬁlﬁg?%ggllx ?Jatures,

trape20|d sem Cl rcul ar shapeaq,

paﬂtreghmgﬂe\atmmpnsh@(agonal shape, octagonal shape or
curved. 20 188. THe readi n egehgl vice according to claim

PR EngRERpeRt ﬁ%eir@i?t g aierebtthat iscessentiafly compleganfary in shape
to the aénglagéﬁéntaﬁ’é&t cfehﬁﬁ?&tﬁ}hst of)r %Bjel:{e agher&AOHe élx%ggement

m Cr onmet er s, ast about m ¢érometers or a
elemert eastpriaeount a %ﬂalmegmmftthe seceds89 reaﬁhg clemdintraglapied ifoereading

. 1 Of. ~an) cl ai ns ein said reading 25
the ldeg{lgf‘f’gﬁ)t“q{?%mrﬁz(ﬁa@ gle lgﬁfg%‘:ﬁ? t ion froma randomy
distributed material formng the identification

features in the tag or the obf ect. 190. The reading
18Bevi ceThst readingn dese afcrleinn 184i dvheseini Hiy ensrgsment selement

SR orh Rt BRI P resss 5

| degiitiafly Aakhapedf eahgulessiaped, ratit@golar Sipedbirgrlzoid¥¥khaped,
2007/133164 PCT/ S&R006/00016Q _90 191. The readi na%
&@Wl@éc%c shapedhgrerragonal shapse, hargoapl, shaped octagenal gshape or

e% is adapted to read the nmagnetic field froma
ura |ty of randomy distributed nagnetic particles
|ncI uded in an identification |ayer of the tag or the

bject, .5 192. The rea v ng.to any of
1881, 1o TS0 FENice BRFGrUng <SSR TPERERAGD OF bridhroi ghe recess
agha Rt @t 6f 5@6&% BB |58 GhickdiRdterd) oieAtQGésE B 18D 'nﬁcrometers of

information froma plurality of randonmly distributed

o hehst ahont 28(haiaemeiers ar@h thast abeut ¥ miceomaeters.

189. The reading device of any of claims 179 to 188, wherein said reading
element is adapted to read information from a randomly distributed material

forming the identification features in the tag or the object.

190. The reading device of claim 189, wherein said reading element is adapted to
read information from a plurality of randomly distributed particles forming the

identification features in the tag or the object.
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included in an identification |layer of the tag or the

object. 10 193. The readi ng device according to any of
web@7is31890 to 192, wherein said reading el ene@it/SGE06/000160

adapted to detect photons enmitted froma plurality of

randomy distributed optically active particles

included in an identification |ayer of the tag or the

obj ect. 15 194. The readi¥y device according to any of

I ai ms..,190 to 193, wherein sajd .readjng.elepent. is .
199 sapt o1t ABBESEY B HOTBHCE L Flte 9f PR g cbpent is
bydaptedotdiradd ke Magnahclardly Firat 4 I(}kﬂsaﬁ% QBtiafi@éthly distributed
di stingui shabl e particles included in an
i Bagngticipagtolesrin¢lugest ingh idéndificatiprolayerad thbjagor thexbjd®s.
The readi ng device according to any of clains 179 to
194, further conprising a tracking elenent wherein

193ai d t The kdadthgeld@n@nbcdotding aptangd of @ldidei 190t &t €91, G¥herein said
measur e allqnnent or, notion relative to the o ]
i Fradingrslementon ddapiedr srepdingelectriepl gir elegieomagagtin dnformation

e . . .
GO Aahdl BGR6G:RLy R Cohd Wemicondyerive partictes
amchided imgart idewti fdativd Myenbfthe tap rahelobjeacki ng el ement

is adapted for optically positioning the reading

el ement. 197. The readi ng device according to claim

19396 WherekdiafRl Gevlié@GtdoRAnE ke TRP of! PainR IR ﬁ)d 190 wherein said
optically neasuring the refative position the réading

etegdipgtelaniant is abaptasistoatstect phaothes emigtedi fiom at plorality of randomly

S QR i SOSE FT TP e

18% oBfecfl 96, wherein said tracking elenent is adapted
for el ectromagnetically positioning the reading
el ement. 5 199. The readi ng device according to claim

19;-'t98 V\’h"?ﬁ@ E&d@@;g?xji&a&&o%n lt(? gﬁﬂ tof i ck ig)?dl@%t {%d1§£ Ir l'herein ‘ said

el ectromagnet | ['y” measury ng ere ' Ve posi

t leadingadlementeiseantapted wi Qétesteptpgeis teflete@ from or deflected by a
identification_ features being read. 200. The readin )
dekprality aﬁ EEagmky disgibyied %wtlceﬂaidh%mgtr@h%bée pardicles anelpdedain an
LRGeS Hﬁﬁ@%ﬁ%ﬂqﬁé {{o process the fingerprint
ang/or si gn tﬁre fr% t e8g$eatures read by said

reading el ement. 201. The reading device according to

I ai m 200, erejn.the pracessing neans.is dapted t
19557, B APRLER AT ar BT ERE ndRbroL FEHEE UFE 16 olih HBrther
f esthptis@ifz 4 RackiRy elededt WRGEINNGid tracking element is adapted to facilitate
or measure alignment or motion relative to the identification features being read of

the reading element during the process of reading the identification features.

196. The reading device according to claim 195 wherein said tracking element is

adapted for optically positioning the reading element.

197. The reading device according to claim 196 wherein said tracking element is
adapted for optically measuring the relative position the reading element with

respect to the identification features being read.
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element with a pre-stored reference signature, and -

identify an identification tag or an object to be
w2007d33164 the fingerprint and/ or signature reemSGE2006/000160

the identification tag or the object differs fromthe

pre-stored reference signature by less than a

predeterm ned threshold. 20 202. The readi ng device

according to claim201, vHerein the reading device is

dapt e Lecej a prerstor ref eren Si ure . .
19Fat £ Bl focdo BERUTE 1L Ay 67 R G ern R Wifein saia

t theckirgn dlengentiedsi a@aptetb 3P eleditendgpatially @6siiifing the reading

according to claim 201, wherein the reading device is

dﬂﬁﬁ@@d to receive a pre-stored reference signature

that is located in tag or the object to which the tag

is attached. 204. The readi ng device according to any
199f cl alisreadihg idovi2® accontiap e nlairhd 98 Ihepsin e48 SiatigingeReftent is

is, further adapted.tQ update the pre-stored reference

s?d@ﬁg?@ﬁ%els 1o ae@ﬁxl?a?kyrvgea@?n%g@ﬁakaﬁ@e PRRHQH the geagingelement

r\%ﬁﬁ&&pe&@ﬂ&n@wﬁﬁaﬁﬁiﬂ@uﬁéﬁw@eh&n from the nost

recently read fingerprint/signature. WO 2007/133164

PCT/ SG2006/ 000160 92 205. An identification system

or identifylng .an object. conprisi an .
20{)'dent i t1%C 5?%83)%9 98@‘036%8@8?% g &ngn?/tngllaméff di'fst0119% Haying a
ChrabéiBing ZmbahsSElapid ol Bto¥ess/the fiRgekphintl /1d/drdgBhdthd ROm the
an object to which said identification tag may be
afeatedsagad byssaghepadingelameng devi ce according to any of
clains 179 to 204 for reading identification
i nformati on encoded in said identification tag. 206.
20The i dEid fchdiagidevioe sydkding @ clein@R00, 2 ereih thid iBEessing means is
cgggrisi ng a data storage 10 nediumin which a
r fediee si ghature obtained froma reference reading
of : e ¢ . ' .
cd e ﬂﬁjeeﬁh%g Gt érRiVl%r ﬁg‘.‘%‘%ﬁﬁ% Gk f&gzresbjf%ggtb’y said reading

identiticationh systemtor ing an o

elememtonigr a prergyorad refbjencd sigamtegahd o be i dentifi ed

accaording.ta.any of clains 52 to 76, [ 15,103
AR NIRRT WE IR
sighdfrd @eadOffomOthe " i@asti M@tibAl QRS iok ItRATbRRt i "HEM IR pre-stored

ocated in said identification tag.” 208. The
refex¢ang sighataneibyressybanemprstietetmaingd flgdshoidir t her conpri si ng

a data storage
202. The reading device according to claim 201, wherein the reading device is

adapted to receive a pre-stored reference signature that is located in a data storage

medium remote to the reading device.

203. The reading device according to claim 201, wherein the reading device is
adapted to receive a pre-stored reference signature that is located in tag or the

object to which the tag is attached.

204. The reading device according to any of claims 201 to 203, wherein the
processing means is further adapted to update the pre-stored reference signature by
re-writing or appending the pre-stored reference signature using information from

the most recently read fingerprint/signature.
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20 nmediumin which a reference signature obtained from
a reference reading of the object adapted to be

w0 dentsfibed i s stored. 209. The identificati onPGHSGENG/000160
of claim 205 or claim 207, wherein the data storage
medi um for the pre-stored reference signature is a
data storage nedium 25 renote with respect to the
readi ng devi ce. 210. The Rdentification system of
claim 205 or claim 207, conprising a data processing
device renote with respect to the readi ng, wherein

20%ai d dewi tdentificatddapyeemt dop eidb@iffigh aind Qib?ecpr Q@ﬁl‘{aﬁbﬂﬁg an
in order to match the read signature with t

p}#@lt@‘icsﬂl@a ta\geafcéqarémgetowg@itclaa@s lmlﬁodamss%zlwo or claims 77

P?%?al m (ggfg%q%ﬁer &i |ﬁé ﬁ?lwgl E{ esai(fﬁ%g%{ééa@h tg%msa%(,sgee a"hed

pnd- st ored reference signature is located in the tag
which is, attached.to the qg ject. 5 212, The .
idoeAting; dextoe rearlingdin B9 of daimsollg, todié for seading iantification
informfHiH SRSATPE 4H idbRIfdaEn BfeS- Stored reference signature
ocated 1 n the object. 213. The identification
syst em of cl ai m 211 or claim?212, wherein the data

ora neti.c. St.rj menory . chi
W6reai o eoRenifinipn STeR oiselsipd 2Dhefrfeh apisingp ata siorage
B8, indwhRE HefdfG et RPEaiture OBV ﬁBﬂJ a OtbicAdd rdIBABSof the
such as a 2D barcode or bitmap. 214. A nmethod for
ridedificgtionitagtis storedt i on features in an identification
tag having 'as defined in any of clainms 22 to 50, or
clains 77 to 102; wherein readable 15 identification

207.eat urks 1®hﬁﬁbzﬁmts§%§ielhl‘foﬁﬂlbﬂtlﬂyﬂtg%1i dbj€dtdo@iprisivg and
wherei n sai d %entlflcatlon tag has an_engagenent

tAIRUCCt SARfetnie BB ddebisH iasetigingoRt Ay At rdataRe2t g/ i ce plaims

103 to f63;€adi ng device, said reading device conprising a
readi ng el ement adapted for reading the
iadeeadingi destde aocdrdatgup eyl afcdsiad 179 tohX04i fe méddingortentdfication

. t aqg, id.reading elenent is |ocated within

mfomglth(gblﬁﬁ%g%‘?ﬁ‘d e@%ﬁlo #aaghe readi ng 20 devi ce,
wherein said engagenent elenment is essentially
conpl ementary in shape to the engagenment track of the

208.dent |Thecdtent@ﬁpatlag system, ofpclain ROE fosther eerdpmsing a data storage

b d
IS (PRl el VPR froB 5 RerBient eAdine of the
@bjeet addpiedlioDetidentididd 13/\&161reeJ n 25 readable

identification features are located in said object or
in an identification tag

209. The identification system of claim 205 or claim 207, wherein the data
storage medium for the pre-stored reference signature is a data storage medium

remote with respect to the reading device.

210. The identification system of claim 205 or claim 207, comprising a data
processing device remote with respect to the reading, wherein said device is
adapted to perform the data processing in order to match the read signature with the

pre-stored reference signature.
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attached to or conprised in said object and wherein

sai d object has an engagenent track, said nethod
w@owpnsdEsfg contacting the object with a readi POI/SG2006/000160

devi ce, said reading device conprising a reading

el enent adapted for reading the identification

features located in said object or 30 identification

tag, wherein said readin@3elenent is |located within an

ngagepent. el.enment of the_ reading device, wherein said,
21tngage deniificriinn atemoeb Haimm L) wgﬁ'sﬁ%%rﬁa&r §forage medium
t: .

DS b BB s o s RO M i fatpchd to the

cdtagatn 214 or clai m 215 conprising contacting the tag

or the object wth the reading device such that the

engagenent el enent of the reading device engages with

212he enpRORRBIM cdtibAGy st 6NElakn@210! whbRirPRlefita stoPtShdium

locating 5 the idenfification features and aligning

t foe thequelisiosedslarencewigntureisgecated in thhebjegtdent i fi cati on
features. 217. The nethod of claim 216, further

conpri sing noving the engagenment element with respect

213.0 t heTlenghgtfitdtiont 5R6dn dfh@4igbP 11 axdélten e, wherein the data
identification 10 features. 218. The nethod of any

2at Ul ) od of,
ciieipas MEding éS o TRSNGHE PPN 2 AR ehin 4 Bxediaohsl, cakard alisk, a
ocat . D . rin. .
“EpLESALERAN LR b TRIFELR SHEMD el s
i 2D batvotiedr biehay.i al . 15 219. The nethod of claim 218,
wherein the randomy distributed material conprises a
plurality of fibres or particles. 220. The method of .

218Ny Of A Gh&h b for ¥badifey #ikRtifitHRL FeMufS3H 12l IaGRIREIGERg having
reading 20 at |east one signal fromthe
i asedefined ciat dron of eltims eX? t@230, offfvéaimet Hotb d02c wdiereir? 2@adable

erein.at ast one signature.i. i ved from.th . .

POSH LR e85 55°1035 88 M e et 254 i WBein said

tidentificgtiad thithak 8n Sh@dgehent tRkedd RREMA Bthpriding

pre-stored reference signature. 223. The nethod of )

craiapiinpte to @it hresding derign, ik reading davice compmiaingr areading
elemeﬂtsadaﬁtteﬂ ri%fj réa?ﬁngt Hl% ﬂ@ﬁt?ﬂéatioﬁ Q'eatures located in the identification tag,
wherein said reading element is located within an engagement element of the reading
device, wherein said engagement element is essentially complementary in shape to the

engagement track of the identification tag.

215. A method for reading identification features in an object adapted to be
identified as defined in any of claims 21, 52 to 76, or claims 103 to 162; wherein
readable identification features are located in said object or in an identification tag
attached to or comprised in said object and wherein said object has an engagement
track, said method comprising
contacting the object with a reading device, said reading device comprising a

reading element adapted for reading the identification features located in said object or
identification tag, wherein said reading element is located within an engagement element
of the reading device, wherein said engagement element is essentially complementary in

shape to the engagement track of the object.
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WD 2007/ 133164 PCT/ S&006/ 000160 95 224. The net hod
of claim 223 wherein the nore than one pre-stored
WO edoensiee signatures are derived from readi nBCT/BE2006/000160
object using at least two different reading devices.
5 225. The nethod of claim 224 wherein the reading
devi ces have an inherent or purposefully designed
di fference between them %nd where said difference
affects the reading and consequently the associ ated
signature. 226. The nmethod of any of claims 222 to 225
21@her ei ’PhéiméﬂhBé SA LR I 4TR ¥him A 5SROt cRETRR18S or the
with all of the pre-stored reference signatures
aﬁ:s@ﬁtlvalﬂe thewtending tdewiosgueh tthar the smgageatent! elgntent af the reading

f of obj.ects. 227. T d, of f clai ;
e BTl ongfbms b Fal ot 0 s Y ot iteftocating

cmmaélﬁcﬁeml&m fédthre® fandh@lighify e t‘r@a@lﬂgeﬁ@ﬁs@ Gfth respect to the

signatures present in a 15 database. 228. The net hod

oflentificagipn &agres. 215 to 227, wherein a serialized

identification information is used as one of the at

| east two sets of identification features and wherein
212 procEs inighddniof dAmadat Gethied doageRidizainevihat theOtngagement

conponents m ssing from 20 part(s) .of the read signal,

i glempd W’é%d?%ﬁ’ﬁdd@v’ihéeﬁn&é%%n%ttraﬁhi fhereby Fepsling dhs, idsptification

?Megstly read said serialized identification
ormation. 229. The nethod of claim 228, wherein the
data or conponent m ssing of part(s) of the read

SRR IR TE L N -

s&raNb&led th &S, ahed Ynaghatid s@pPRl KPR hafmber, %Oéﬂiﬁbl ﬁﬁrkmg,
relating to the.identification i nformation that

rand/ayde p rindom}y distritoitedemeteyial. 230. The nmet hod of cI a| m
229, wherein said regenerated data or conponent is
used to forma signature for identifying said object.

2180 231Thel et EdclQim 1B, ovhapbiai (e AhBoindy Akibuted material
wherein a serjalized i dentlfl cation information is

veoEapTises g ity ohEbres of pardiclefwo sets of identification

features and WD 2007/ 133164 PCT/ SG2006/ 000160 96

wherein the serialized identification - information i s
22Qsed afhampthbdraf ynskeﬁlclx{iitﬂsl’ﬁ 14vth 248, wieersingealimmebmprises reading

dajﬁé?éeélge s?gxPaE g‘om the 1cgent1%catlo%n eaturesg nature in the

221. The method of claim 220, wherein at least one signature is derived from the
read signal.
222, The method of claim 221, wherein the signature is stored, thereby becoming

a pre-stored reference signature.

223. The method of claim 222, wherein more than one reference signature is

stored for the object.
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232. The method of claim231, wherein the serialized
information is a barcode, a 5 serial nunber, binary

wo@eoonesaeeci mal i nformation, or an al phanuner i BCT/SEE06/000160
that has been assigned to the object.

95
224. The method of claim 223 wherein the more than one pre-stored reference
signatures are derived from reading the object using at least two different reading

devices.

225. The method of claim 224 wherein the reading devices have an inherent or
purposefully designed difference between them, and where said difference affects

the reading and consequently the associated signature.

226. The method of any of claims 222 to 225 wherein a subsequently read
signature is compared with all of the pre-stored reference signatures associated with

the object or associated with a family of objects.

227. The method of any of claims 222 to 225 wherein a subsequently read
signature is compared with all of the pre-stored reference signatures present in a

database.

228. The method of any of claim 215 to 227, wherein a serialized identification
information is used as one of the at least two sets of identification features and
wherein a processing unit is adapted to regenerate data or components missing from
part(s) of the read signal, if the reading device does not fully, completely or

correctly read said serialized identification information.

229. The method of claim 228, wherein the data or component missing of part(s)
of the read signal is regenerated or estimated based on supplementary information
that is keyed in or scanned in separately, said supplementary information relating to

the identification information that has not been fully or correctly.

230. The method of claim 229, wherein said regenerated data or component is

used to form a signature for identifying said object.

231. The method of any of claims 215 to 230, wherein a serialized identification
information is used as one of the at least two sets of identification features and
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wherein the serialized identification information is used as a primary key with
which to store and retrieve a pre-stored reference signature in the database.

232. The method of claim 231, wherein the serialized information is a barcode, a
serial number, binary or hexadecimal information, or an alphanumeric code that has

been assigned to the object.



