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30 of the counterfeiting “epidemic”, as it is sometimes referred to, is clear evidence that
existing anti-counterfeiting methods are not effective, particularly as copying methods

become progressively more sophisticated.

[004] In view of these problems, the need for more secure systems of

35 identification that are specifically adapted to suit different types of items becomes
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and/or control unauthorized use. In the case of software products, for example, the

embedded security data may be used to ensure that the user is authorized during

installation of the software on the user's machine. In the case of financial or access cards

35 (e.g., debit/credit cards, key cards, corporate badges), the embedded security data may be
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[011] Rather than marking the object or article directly, it is also commonly
35 known to affix to the object a label that has physical properties which can be analysed for
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35 [018] The term “identification information” as used herein refers to any machine
readable information that can be (consistently) read. Identification information comprises

one or more machine distinguishable “identification features”. Identification features
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lmgﬁmq@éwatent peiitiatien POT 20061008284, am tﬁ’é:‘ﬁbﬁféﬂﬁ&%&%ﬂﬁn pendlng
h i.s incorpo herein b

Uty AL BOTSOATDOLAAL b BREPRALTHR DobSipefles e

bE m@fgrcpassﬂ&@ totnh Eidentfi @tisp é@ﬁoﬁh@udnera[[@i) &l6Mpaies other more specific

ent fi gati . nlflcatlonlabels or
termg SHEH A c]%%” ﬁ %ggtt%gsn§r !1“%‘?1 ‘& atiqn jabels’ pr “eatificatina tpatterns”,
Wik is jsdadficient tRatihedshshol dY Batfhinsd haﬂz@tﬂls?ng@ shat?é k}ﬁ%t@{f features it is

ures, it is possible to assign dif ent s

p?ﬁﬂ%ﬁ% riRs 24am diff ‘Fr\e’étr EWnbele M| PAjEEINSs yoth akifferenth ailhmmntga,l such as
alphali¥UERr b abhmRRad! lﬂganbﬁ% q§oh ﬂ{alt % g&fése aég{g%r gc%tg t%‘é‘&? can be

or patterns can uent ecl phere
subsedvienty deciphered mhtamed mgannigfugmﬁbrmahag repardibg Bettag or object.
[019] By determining at | east one characteristic (e.qg.

magni tude) of a property of one or nore features of a
stletByl diiéﬂsrtnuﬁmg at least omtf ehaf@tdrRtic (@gShdfdtude) of a property of one
of ientlng e set . of |dent|f|cat|on|nformat|on|s
OBk oS HE tS@F idgngifigrtion migraratioada 1signel represeniénssthe set of
idenrifiggidn @ feRMat onBe & bynddeTHeL ?é?'ﬂnn %1 Y 6€ defthed Iﬂgrem refers to
exanpl e of a barcode, the si can be o

n
mle?sblﬁqnéeélt%mﬁﬁi%bhéletf?@m&ﬁvé@q %\/'élemi@fpeletqf@sbaamde,sthe gignal that can
bSH t ses

ovgtfraﬁ?ﬁei?%nar%oé‘nl %ﬁ§q§ \%}ﬁeg’u?eeg ?3@#%\?&% R gﬁg ace gf the barcode
whete aebmn:ppé light passag et thel hg&endel\kxtaly lbeiﬂik)f@ﬂ?éa’@ﬂqt lsfgnal In the
e i &Lael%a c Itered n the |la t he S|gnal

B § %8 St el imbenespricien SRred e e layer, the
sigieal dss cmln Be hrm,aﬁiredifas/ aRagnetic reading element scans across the layer may be

the magnetic field strength. In case, electrically conducting identification features are
employed, the electrical field strength may be measured. If optically active particles are

randomly dispersed in an identification layer, then fluorescence or luminescence intensity
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the magnetic field strength. In case, electrically
conducting identification features are enpl oyed, the

wehkertBswal field strength may be neasured. |f PCT/SG2006/000159
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optically active particles are randon1y di spersed in
a eqar .
Rl A MBRAGAT, i RPED (g WOLETE MGEUR o, fpguency signal
produdietl Dyt thg tag megebe ntelasmed r@thleaqbomlﬂe ehamneyistiisgraal be measured
rod ed b .ma asured. O her possible
ﬁgigm%§9f£@my§%hgg¥n§g@gegd from ot her types of
|dent|f| cation |nforrmt| on. [020] Identification
informati on may conprise anldentlflcatlonla

wh {Q%)] Id@pﬁﬁ@é@ﬁ 1Ii1fﬁl‘lip%ﬁqn may HOIaPIATe anyidentify pc‘éﬁ%ilﬁyyr in which, at least
g, St g’ g‘gtyg&a}p%illﬂ ? drlrgﬂ)‘/l}elg‘fgﬁ‘%?ftlsdee-ggg Pk gl‘gtlog%é( 1a.nd0m1y distributed
mwbamymlmsenm meateroah sthatt displays weesuriabiee cmmlﬂal measurable

rt i es..such,as ti re
SR biokRuicd, St dranel eld Shdthy Ehlinep or, gopductance, for
e“xaﬂ@wnmrer Bnge maidond hrrddp@miear bf ﬂiee[mmaeglagsig:hal tthatis iugique to the
ue to_ the specific set of identifi

SPRFGF ¥t P oKICEARCABEN JBORTAID B BoP ﬁa}ﬁeﬁaﬁa/gfwfqamgg with a reading

dad1 DEHdR¥ICESH@ o?nﬁés%c’#n%{ob Rieb, Coth ANERE nRGAREI bEnagnetic field
such as the magnitude o netic field strength over

@repght ¢yen portioe ot ﬂﬁmtd‘sqan@m lpyeye Alsopherging erasidamly distributed
o t { {

FHRIEET s R R S A8 80 o

heannfeaturdse@t wiriatiomy withini saatdntinsowsi mhferiala(so dovg auibese are essentially

mat eri al . . l.ong a ese are essenti.al om or, .,

O P B BRBR koo e FrRRaUM e P (g includes
WAdY, iebBIRs, dM@hsteis dopidls witHhbt@ginuehs FRgREL,I & regions of varying
domai ns with a continuous material, or regi ons of

rgEesiiviy, pretleddeal prapprticsy el ectr | cal properties. [021]

I n anot her aspect, the invention provides an

identification tag for identifying an object to which

t h§031dem pfiatbertaspeet.tthginvagtidnepravidas meuientrﬁ@atnoagag for identifying an
ﬁﬁ)ﬁ? | ' 3 1%16‘&16 é(gelnﬁicz%tl a§ [n%?/m agtg fl’hg gaén%%ﬂpnses[ at least two sets
omﬁdHnﬂﬁbatm dofopnatsen) gsad f atr $dasts etWoofsetB deﬁtldéntﬁ'wailmn mformanon

inforpati on and secopd  set i dentificatio

SMIBISHRE: P oirsb atinok Kiea 5%% wﬂqrﬁlaﬂoalweﬁ SrgoRd ¢t g ddentification
BikHmafbn BAANEra@ked WRhindeditbicheak 08, sidor pazﬂﬂ: of the identification tag,
identificatjon features of said first_ set

anderidpniiideationn fepuemsmeli sHdantsti deht ok |1€§tt8:¥9ﬁtl?féa¥‘§9r§§mon and
REnfaks ﬂg?slsgfe da‘? e«]l:c%ﬁﬂtsb{ bieﬁeh cduﬁfl%ﬁ%ht%h ﬁreedrranged at a

arranged -at atrve spatla osition wt
ﬁ:@p@ﬁtlvbcspeadrpastttwrwlth aegpetti boe@lachpaﬁ rakaid effizedi &Pﬁ'@iﬂl yglationship

b ti the obj ect 022] |
ief o g TR RERY on provides an |

|dent|f|cat|on tag for identifying an object to which

the identifi atlont be attached
colfAls de saathercaspeethf pishtiaruprogdes ab it attoidpe for identiying an

d)Uj tQ rtm&ﬂhé‘%nﬁﬁ&ltﬁ@t%ﬁm? BB Rith¢HRS. Ple ﬂaﬁ 36ipAscR AE WSk a first set
sét of identification information. Once the tag is

eft it er Hiwatiomindpranagion eed theupbiect pempisesiat least acﬁecond set of identification
i!ngo%ﬂita'ngﬁ.céh&é) the tag is attached to the object such that each set of identification

information is arranged within a different surface, side or plane of the object, the
identification features of said first set of identification information and identification

features of said second set of identification information are arranged at a fixed spatial
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information is arranged within a different surface,
side or plane of the object, the identification

woeatBsis3of said first set of identification PCT/SG2006/000159
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i nformati on and identification features of said second
t] tio 0 r r
r?lgé%r&'ilg) gv?ﬁ[ﬂ cgttlb o(%g Ioptﬁ)%n?é%d tgyée%e%%a?i l(r)%eigtc qlsﬁ h@elng used for
1&ﬂnmwﬁguﬁﬁﬁ§@ﬁilal rel ati onship belng used for
identifying the object. [023] O her aspects of the
invention are directed to an object containing at

efRB] t Wo GiRkSapbats d€ ﬂ{é ﬁl'v&ﬁfdnodi‘e lapbaedsd h@@bje@ﬁcontalmng at least
| dentification systemfor identifying the object, and

tarorsetadifrideddicaien frdermadion; aryidentfiesioastystem for identifying the object,
o EAdE ALYt FALMEGHe b QAL RPRERERS | (ot
of identification i nfor mati on are each cont ai ned

| dhﬁf‘rﬂ Ci{x %%rmegst&n glweg S%Bﬁigg%eﬁor. %lb 4 Of P?g‘f lgast, two sets of

i@dntiRAgoPRI R EiaS oM eath @Yntaihed et ettferdh SuFRieSsiat or plane of an
identification information and the features' spatl

ifetidicRinsBEPEIRR 960t BBy Prel TReerimete oRiqo e they are cormbined.
T S4E JroidkRidicaBbh el‘ﬁ%orfngzloﬁ%ﬂ ﬁl@ufyaﬁﬁése' b8 Aslionship together

t'anper proofi ng purposes (or providing
mrevipe ridmhfrd;e‘mme)dataAunQadl tegthdewbisst ifer adtipoedtetioitingazhd tamper-
i fiication features and

SRR e e DR hr S RROn T e ol onas 1 vad
fromthe sets of identification information are

conblne qQr linked directly, indirectl

Adrips fieViFoi Hapid @p@eé sfingls Y i fifts of * sgefigon Yeatures and
(fe%‘iﬁrﬁa 100 RSl %elaﬁ@ﬂsh}ﬁ“ "Pl&éelsﬁgnhlg efehd f¥dRGthENRts of identification

obj ect. This conbi ning l'i nking using the features'
1gf9amafa¢n prs| eomnerhph hn&é%élrwﬁlat indjregtise of &drerandly' using the features’
SRS} DI B o AR OThIGERLIAR e it T

admbnmngl of rlmin@usmng glenwatm"%@patgal atlatibmshgetrwan that if the features’

SRS FIRETR oD B8 A0S S ubhell Bioe et &
ﬁﬁ‘é abtived @d&rﬁEan&)rfgilﬁal besieng dththe séik @ &idﬁﬁﬁc&tﬁmt iaforedtion can be
object or tag's estored refereno(f tgatur&

SSF@%R hiate BORaF et XpRle AR 8 TRCTPR YIRS 1Bt prgierably forms a

QPR BHE siGRIRA %dte?rﬁ@d M$d 0BRSSOt ?ds “ﬁr@%icﬁ&? @eference signature”.
signatures to ensure that the object is genuine and/or

Yigsatures obteéned: Bapesubdeaienhrealpes]ok the ghiactipee priypared against pre-
s\?ﬁflg&g rE en%g r&@aﬂhgg %&1{@0@1[& fat Jg(t,t k& e@lrl%%ng}é‘?og fhas not been

ve be rom readi'ngs o
thﬁpabdﬁmﬁhatl on infor rrati on on the object, including
correl ated nunerical data of the first and t he second
signal, and correlated nunerical data of the first,

t hmmﬁosa aAd thayf EdiBprise @dlded himeiée dahasr ﬂlml@atsswhmh have
of identification_ information are arranged, Qn t he

bsg edbttamed FEm Agadingsa gEcuy| Set Afhidentifeation rigiqimpaon qnthe object,
hORhinkt cdr1fed hlfidlitalt @atf OFARe IR Md the second signal, and correlated

numerical data of the first, the second and further signals, if more than two sets of

identification information are arranged on the object.

[026] Advantageously, the inventors have found that it is difficult to forge two or

more separately located sets of identification information sufficiently accurately such that

8



nore separately | ocated sets of identification

information sufficiently accurately such thatthe exact
woebenByw3spati al position and al i gnnent of theCcT/$G2006/000159

identification features in the original sets of

, i , e i : Dt ai N o .

(g6 39h: ety Byl Rl B et &' A8 BOR s in the

crigiriil gete ofidgnidfication dnformatidnhie neditained i tthe fibrigbd cadyi. Relying on this

| nf or mat.i on a| heir features', spatial relationship, .. .
i cor S BB A 1 e SRR U0 it AP Tdentification
iBRIrf6fion AR thB. fE2hdd | Y8t rElARGRIRTH A&l \E Béteinife thauthenticity of

sets of identification informati on can be anal ysed for

5 satag Af SRidcynABenhe dslgtive grtangementr between dhetwpetetsepf identification

. o 3 | | . | |
RERGT R of B O PPl O g BB SRI boe, e
fresemt theétent providéses simipte identifivdiivn diedioddbgtes vittualjy copy-proof.

whi ch or on which sets of identification infopnation

may be incorporated or arranged. The term "object”

al g7 HERIS thdtetMoBlectTaER 0] BGh&ividuardhiedtnge fna@hieh or on which
gs). .that have been conbined in such a way

tags) that F . . as to
10 sefsradddenfisicgtiqrofnipreralipp ey hsgpesporrsd orgrapgRdy dbe tesm “object” also
. . r [1] M [1] . .
A 0 Bl Bichs T Pl O 85 LAY Pk Rmpined fn such o
way betd ddfectivielyetoror a staglredbjettt for dlre parasd of tlentifmng afjan item of

et BT 50, 37004 D500 O SERRH i e enie

dtagped evithoenidedtifidatien tag. provi ded with at |east a first
set of identification informati on and a second set of
identification information, and the features' spati al

r efes] RNSBInRetREd Ad8REn@to 1hePéschiVvemion, 8 object that is adapted to be
identification information are used to ascertain the

ifersitedt gr etadenidenifiable is mrovifeds velnekleast anfitshjsetof jidentification
iﬁ'ﬂ)?ﬂ'éﬁ&q LAdPS bAGRL ki @fdidgﬂﬁﬁcdtgﬁnﬁfféﬂr&ﬁng Bod the feat%res’ spatial
Information I's affixed on, or iIncorporated within, the

relojienship Fhthescatdeappia sets efidentifsation infomietion fareaged dom ascertain the

d.nf ar i.on are forped on.an jdentifi.cation.tag .

20 g S UG oBE: . sBieRE s hlreb if Aptey B9 Wenitied when
ideaiflcdane enforhbtidth & afixeé adefdrnintdmporatddheitai, shefobject. The same
identificatjon informtion. conprises_any. machine . .
welgn el ﬁaistfg"rlﬁ,ent_#rrferlala GBI &P PTREh R KT ﬁ_enﬁﬁcaﬂon tag and
tA&d E@Js@%uenﬁ%/r@ﬁeﬁéd 6nt8 tahi dbj&Vi.OM sHcBEIaBI RN the Tab&¥ddefinition, the
strength paftterns, scattered fluorescent particles . .
sstee pf adentidication drfermating eempriyes ueswehine tepdables pptjern, including

r syr L ket

25 HCAEE R B AR c B0y SYRTILE malloBPRER) sfchBln pattems,

deatitred dsorestumvpticles ionennt ty siafiace puividing Heomdedenod tritensity patterns

aboye, these intrinsigc feat s_do. not rve.to..adapt .
e BedeS ot Sl 14 e5RT GRS BRI B BB TRy comprise
iﬁfﬁirlsibgféaﬂ)tsﬁti lﬁlj_”WéVfé,l@t inus@drdAcé e itid l@eﬁmlﬁﬂn |a‘b§6$d§,, these intrinsic
the identification |layer copprjses a plurality o
featyers doynog parve frfeptithgelisst 108 l%ntlﬁﬁ@w& i sabl e

39 Pparticles derived fromthe elenments Fe, Ni, Co, their
al | oys, oxides, mxtures and conbi nations thereof. As
t hé0294bm ek cepbedimente of dhe Hnesadion  thahmigeetancidentfieption layer, the

itda%iﬁcation layer comprises a plurality of randomly distributed magnetic or

15

magnetisable particles derived from the elements Fe, Ni, Co, their alloys, oxides, mixtures

and combinations thereof. As the magnetic particles each exert a magnetic field, the

35 plurality of randomly distributed magnetic particles provides a unique magnetic field
9



plurality of randomy distributed magnetic particles
provi des a uni que nagnetic fieldstrength pattern.
wéeeaidswgl y, the reading of such an identifi caCI/sG2006/000159
| ayer conprises reading the magnetic field strength,
pbt a t [ | t :
stuléﬁgﬁ at %gﬁs SAE{:&gltngl}{]zth ?gért]cg %_qul %cht él?gg%rmﬁh@&f" layelr comprises
reamdgrtlteun@nand fiekd ssmengthptdlaréby bb’(samm@a triaghetss figld strength signal. It is

rando distri d rticles ) .
TRt b s anprey Rabed il FrfRe sk SRructive paricies o
rhﬁ’cﬁihﬁl'yfdmﬁbmt@@ Fﬁb’ﬂly acﬁla@ RRiclds Haolg MY Rampled [undihe®sht qualities
di nensi on of ween ab ou 10 nanonetres and about 500

5 ipithg igautifigasion lqyea Theoreiclesmatrogiatesest dmersior ofrkebesp about 10
r%h ShELQULAES aB@ﬁi{ 566 %ﬁlc et?r@ lad e?élfgdh Efabb&infnf) OrﬁEse randomly

Ing materl al sel ect omth group consi sti'ng of
dmrnhmsd peeickes wmey dedhabd togetires immadhasd firidiag inwtesial selected from the
er eof 001
S0GL Fs g R AR PP R g FoTEy and AnbRPRGRS RIcor. Published
lﬁ@@@tdﬁﬁt&p@gcdﬂmﬁmwwm(ﬁm descEiHets hech dihdfitaionflayers and method of
i dentificatiaon tags whi st_ % jdentifijcation

10 fabmenting: fhsm dpe dgido B r duienitiication ofpes | whish comprise
i ERalieindbdd 08 Ate AQS@dsLiibdd ih@RtafMbetbi.Ng di T Terent
types of i1dentification information (barcodes,
magnet i c tags RFI D tags, fluorescent particle tags

an ?03?:] Glven pg}% d?ffégglgd ?8%&3{%:1%61 rotf &4115% nc?ﬂ"?r)ec a:tylges of identification

1ﬁﬁﬁmlamﬁs (tafcodies, freagaietic capriR Fid) tags;sﬂtmﬁresdeﬂtfmr‘rmm tagetsd electrically
of .identificatiop jnfqrmtiop can. ed to nt j. f

15 Qrayfiedridin il e O o Bear res 1reabsPHEERRY features of
difeRnBSoRBIRa6es baArGfeent bak CTiReABEMBbh Cinfdthation can be used to
bar code-f| uorescent tag, magnetic tag-magnetic ta

idegHBtancoRi egf inghiding: b nqtdgmt%q] Ep, 1at1pgg gych as garcode—barcode

l _

ﬁg&%% u@ftagto Q%&%{ﬁglu?{ers%e??a b %g&gcg%% gﬂ@&?@%’? Magnetic tag
ﬁhdncﬁtcmﬁtltcatandﬁopnf ormation are arranged or contai ned
20 within different sets of surfaces, sides or planes of
the object or on a tag or both. Several conbinations

of [e81] Regedesd @f the eypp s sddntification infoemetidroidhatis msed, bhth the first and

'ge %?Cfog géta B? 8’51 (}za{h{olﬂgn% % n%g Elrlgﬁrtlglg %(r Iﬁgmea%%g Q&g&lgn iferent sets

SUSfAe8) sRRE dr NBarkes GINHe %B}ec@f)r bl @Nfalf drCidth. OS'everal combmatlons of
infornmation is arranged on a second surface of th

wHpeements grerpossiblen in pug epbedimgnt; thedirsfset pkl dgefificgfipn information is
25 Ml%@&?)ll denE s?ff@d@pgfedle kb@}[éﬂt &%@h ok K5d topGirfaBE rﬁﬁcﬁ@@econd set of

cation in tion can be pri'nted
ﬂemtﬁmatlyn orfornaionfisewanged am aiscent surfice bbthe opggeb ésuch as the lateral

nted n .adhesi v e sand h f,
SERRAGE BF HOR il BRE RAplsnaRil e, Hig, MY g gepond sets of
1@&1&%&9&1&@ mfomliqatg)ntcag Uerpaintadsdﬁeatlja en laS@dfaCﬂof:a’mpm Bet mollfbth maybe
this nmethod is a i ng at _.each end et ..
BHRceR | aPEs Gersapi dbtn SEREE © Hiep SEffecp T Beqahioct. One
30 1%})1&9&1{&@0& 6&09910]3 Qh afbh @GR a 1) Batidkd bOs@NnWhRGEtion with this
(see Fig I'h anot her enbodi ment, the first

wethodfis acrém {m\rl@atat earhj endor peitaf deenitdicaliom frgiles Sugh a strip can be
folded to form a loop for attachment to a part of an object (see Fig. 13).

[032]In another embodiment, the first set of identification information is arranged on a

35 first side of the object and the second set of identification information is arranged on a
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first side of the object and the second set of
identification information is arranged on asecond side
wofod7he3ebj ect, said first side and second si deCbsGa@6/000159

in the sane plane. For exanple, the sets of

segtat 4ifié eRthOBbjett efiaBld i AP i

r od- shaped obj eJct, or %ﬁ?gﬁggggQg%ﬁgcﬁé@?ﬁlggé@ym%g?lﬁ% plane. For
Samplee thepats Oé’l Yk eation) informaortedni e printedhen & todkshepedébject or bar

obj:eGt ; di fferen
ARBCOBEL ng Nl oMIEY 50 Do 3958 Bl 58" S of
abpavtidiomener, theliead be strarsget] onfdiffetent physicaitsides of the object.
information is arranged in a plane within the object
and the second set of identification information is

ar [Bspach finthar &ubddEEen) thd fidt Rjo€ tdentifOdtioR AR tod ﬂ;t dranged in

rectangul ar b] ock-shaped object or tag, the first se
agtlaneyuithinsthe gbjeetand the serand 6ot ofdgensificatioretidesenation s arranged on a
R . or e ) Ly
SRS 4 Dl U G, 11 B0 R lp SR e st e
of ideptifreaticarinfosmatioramgy e embeddedsn afplare vafhin e dbgept or tag so that it

1o if 038 gL RS SRR PR kbl B RO s Wanged o
s safagedf e tag. surface of a tag that is arranged on the

obj ect and the second set of identification
information is arranged in a plane within the tag.

Th[%\ﬁﬁhg BIOQABMREr | etntRldfiRedt MR qg’?wn?é;n}%lgtﬁﬂ he QLN AE Arst set of

,ta% | ch has one of nore 1dentificat layers

1 timdaipmetier aratgsdion aofurfrae of & tdg that inmiretged on the object and

15 Lgi i - pf.or | e pre : 35] .The .
bR et R LR T A ARERA T IRBPLTRS e e 7o
agAngsinjeat is, alsuiniplanentbbin the famgeth oy vehidphardinealf more identification

Qbject . 0O [tifaceted object, such as. a di apond, .
R o v e BrSieRs S o R B LB Rio R0 GBS P nipmgign may be
pedspgict may face an opposite direction from

identification information that is arranged on anot her

side of the object. In one enbodi ment, the set of

20 | d@BsjTHeCREs FNddnHrRhH WA b?%ﬂ‘gﬁ NS tﬂ@%g Sﬂaﬂ E\%gj.%at 5 as when

| ayer arranged on an edge” of an obj ect I ch definés
agrpegedine kiseBerice} objeet, objnadtifacetad lobpest suvh 45 atlisetigpe, odentification
. Lt r s 0 t, 0r.a compact disc.. In. .
oA af Bl il I bide 5 Bl e T TRES b orpfee Birection from
idedfitationc atfoomatioay diati 5 hoswdeddoat arotisert fideneStthe object. In one

di nensi on, Thi,s porti.an is exposed so as .to be . ) :
cIbREEEnh) her 8¢t PR AICHIRD TEHDRIGR SPPBFSReaR Upgyification layer
25 agaidedionesh ddge bhen bBjeet whick abfifR thewedkneddWehe object, such as the flat
identification features are read from a

referably, . .
cYgefia ‘%Kﬁ@l}é P xtprysb Hckigheor rrfiontRast dish. e methomm astangprgent, the readable
pb#RAL dff ih‘éai'déﬁ{ﬁdaﬁ&]? rlgl;%i" G é&%l?éd ?tdﬁg]ttﬁigh%@tdﬁrﬂ%sfi(ﬁﬁt’fﬂ@ Portion is
are only nmeani ngfully readable fromsalrd track.
exasapisesdp heeadsewiblé dor feadimgrihe ddetifinatiodefsbiuféscatnitzmed in the

L N E M —
30 exymses the thinoest dirassiaar of the fidentifieatidul layerexpo 8e€ idedtification features
a%go%ﬁ;'gg%g#f Ipfggazlgblggﬂgn Is%g Ertalclfc.I é:X%FIIIlp?QS (;fr};gdrlon%tflo? Porfn?r?g such an
identification layer are described below. In this regard, both sets of identification
information may be either hidden or covered from view, or it may be fully exposed for
reading. If hidden, the identification information can be mechanically exposed. For

35 example, an identification layer may be exposed by any suitable mechanical means, such
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exanpl e, an identification |ayer may be exposed by any
sui tabl e nmechani cal neans, suchas sinply cutting,

weoabi7absweg or abradi ng the identification | ayePCo/SG006/000159
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| ayer structure, if a support and/or covering layer is

. hi e i . Cih . .

oy e, pRl BPERaRle L ARAB TRy M 1hr sroctur, if o

soppqt tsd/ogeaviesng bryeeisnmsead,ivomié the tHemestfdioatdionof thgdayer is exposed

Pm%% e solely readable fromits thinnest dinmension

PotW8%88 it is also possible that an identification

| ayer is readable fromboth its thinnest dinension as

well as froma "main surface", from which another set .

of [03¢tidentificagion dRformplethaempRsing yho abstsraemiomed Adentigicpfion layer

n?éx}f ﬂ@gaelr% Radifpid A8 REHEnAIt BRARGIR BoREviNR i5 388 osble that an
re prom nent surfaces. For exanple, in Fig. | a‘the

identifmettoro ayapisedadaple frembzntls dd dhispes diménsiaporsswelé pe drom a “main

"mai n surfacey ungder thi.s.defd nition whereas t.he .tr. o
seldRse: R REeh AIRRF pd M Raitelidd RRoRLF Ay BEREREL A “main
sﬁiﬂfﬁ@e”nﬁt déﬁiﬁ:&tﬂldrﬁta@ ‘r&iﬂ'g“ra'ﬁ@ ofuhé am%'ér on @edre tfteminent surfaces. For
efinition use erein. Thus, in the present_ . . s
ARk i ﬁ,lg-alasﬁj}@fsa&fécwmpgd@u&q GareRdorsy IRl fgponsidered a “main
b E2CERE GRist NFitton WBERaS Wid AEEK RpSPLhe! RnOREGh layer is a
to be identified or the identification tag is . .
ngener edgdeyandséaps awt cpastifule faaGeain giurfpeedyingien ghe Aefinitien psed herein.
”fllﬂﬁ,t ineﬂag %%eesélatt iﬁ%rftf‘:(‘)?dg%ﬁaéed\?ﬁ 'afdsﬁzﬁg} %ﬁfﬂL ¥l er s[uﬁ‘?lgcl area than a
€ readi'ng devi ce that is used to re€a e
‘incbbm kifdceAbicanf tleadhjeat so bé ideatified et thefidantifindtidni te@is gemerally used

informatign is .adapted to,obtain the r ired.signa

e Sl SRR ot o o s ee i doptyfeaton layer.
exanpl e, where the set of identification information
conprises a barcode, the reading device. being used t

del &7i hreraadimecdesicachers gsecctograd He idpapimatipR deagyres ppeach set of
S8 HbEdE q}xfomalfi(g@tiél ragﬁ}t)t@ﬁ ool 18 rbfi@Rhi LibGAt O the set of
Information Is adapted to read the identification ]
iflendification infosmatiore Bdrackarhples where e splao€ odentifiRation rigformation
of printed tern C C ' . .
SR h SR BagPACy AR BE0 5, SRR Uhfbaio of e
prbpettiecahthbédemsddation feaasey & the fbteaft identificafiow mfarmation is adapted

bar code,. .for. exanpl e. Wiere the set of identification .
Prret BEr GRS TeeBison Hin s b B DR QAIDE of printed
FERSART dubh RBIBak€Jdes calh e JaBacH b& WaMi avaRioAsl saeerBRYch as laser
conprise a nmagnetic field strengxh reader such as a
waussrhish G tragee tempaie relectiaity e a terdre Ve stemple. Where
eI BOcBHRRCRIRIES, ‘bR G A WHIRASGE R, TR

residuneter can be use or determ ning static fie

mrtidenytthe neading éovicet beingiubesl may reangpise demagretic eeld swength reader
to, determ ne an RFID signa d . € .1

PRGN Fevratt, e BRsro Pl e Pl iE B b dspdings may be
(fk@?iné(ﬁﬁ&hll’kgﬂﬁ(ﬁesoahcd @akt; 4 ueidekRr odn belasedifbi dateingining static field
i nformati on. For the purpose of readi wo siml ‘

Yrppeth measprsmFniS Wil 3 Bandpander can NS?CQ'S% lefgryate an RFID signal, and
Q4 cal Iy readabl e synbol ogi es arranged on an obj ect),

Wah I %(ﬁn magnetic

[038] The reading device may have one or more reading elements for reading the at
least two sets of identification information. For the purpose of reading two similar types of
identification information (e.g. two optically readable symbologies arranged on an object),

the reading device may comprise only one reading element, in which case reading may
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the readi ng device may conprise only one reading
el ement, in which case readi ng nayhave to be carried

woubo7seseent i al 1y, i.e. the second set of PCT/SG2006/000159
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|dent|f| cation information is read after the first set

nt|f| ation i rmation
1Be 4§ 67 btid B Smerlial ol o8 soop BUSH B subdiofiffrpggion is read
#Hlefitedfirst SRQI Mdpneliestnt B forR@tbn, Hewa@edt atalsd parsiblé Pnthis case to
corresponding to the | ocat| on of the identification

uSﬁfaomémgoﬁe\e?ﬁ Pk by senilargeadipe leiments.f gACB Arrapgpb gt a position
é&ireb 9 Iﬂ%:dgfs ﬂto?clﬁé 'l&:'atﬂngfrc])? glg@%dgﬂ?fll(%ﬁ?lé gl di%g‘ﬂéﬁon(ﬁ%ﬁle @ojec’c Where two
chffaenie typien pf démtd'@ah@y igformpatiane atewpresiint f(e4ge at magmmcmjnp and an

|1§éi?y %er?ga‘?}_?\éﬁl\sﬁz)é% ﬁé{? tg% ggadfu%n‘gg\agyfxﬁgfz 01‘%61%6%0 §ifferent reading

dlélﬁétftime%Va[ én odthéh embadiendnisp ewhdrb ethe eﬁtdt ragd dtmti weond sets of
| e.readin msnt IS sin

e a sin el |l e . .
i éﬁ%ﬁ% TR0 GEHO RS FME GRS & eading §VIEF 1Y Fopyise a single

réadiRg 'e&%en’ﬁ epil Rtho® BB dafent %h%maﬁetﬁ:ereﬁ@i\ﬂgml&lem or a
(ei ther automated or manual |y noved) between two fIxed

qptishl reefing( demprieepnpyfor keampladbegnerdblec Egithen apigmatedaph manuvally
1‘|8Ir)]vetdﬂ %e% Stﬁgsﬁ)%ﬁ 40%@1'3&615 ﬂ\l/e\gﬂ%% g)? tlhgfrr]és’ardgg ﬁeQz'i‘ce) vﬁ&‘éﬁﬁl each of the
mﬁoesetsaaxﬂ |1dq1tﬂice1mnnnbﬂnam fEhusp i vhisl eea;nlfadrmmfuethese two positions

cnfiuaintat efines t spat.i, al

b&g‘f’ f“t“f\é ’&’igs ot Cé‘PéBﬁ* Otifles ‘EO %‘1“3qu¥&th“ that defines
thél @patial |r§1§i1d)1ﬂ;[hp Bét@/%ﬁﬁi‘ﬂh@ﬁwd disbeetd @Rds of theafvad b&s of identification
enbodi nent _of readi ng device wth onlé a single

m@a@ah@n & éﬁéﬁ%d In rpngthep gErbagingans of i Tep mgtde?mcsn\ﬁm only a single
% Ql%rrfeﬁ?qﬂlﬁ‘ Qeaﬁ g Bt 1085 FARALRUED i s cIeQﬁ:e 1s designed such

real& | ément el ves the characteristic of

thatethe |r¢adum elgmemtetacw@sthfs characthdsticdelhe ﬁd@aﬁp@mn features from the

t i f. [
ldgrﬁor ma? ) gér?nﬁ Igf Qach ol}ethé %?% g&% z)g Q‘Ienhﬂ%g{?f“éé&?%uﬁ‘%‘ For example,
tﬂe%a@n@ddmodmhi hdﬂ deqjgmadatb Ipat Iam&ptlcaMpadiways whicchrls for example,
ed wit ors,

ChBn P ST EOIE sheapifatchSitierFs b as Poqcf ikt o forescence

radetion icoikeg Bised iayntifitatibsl Eettirkt ©Rteae of &R Hi®Set9fof identification
each of the two sets of identification information to

ipfamation r%r’ﬁlafr Vﬁﬁ@%}/ ﬁ@ad&geﬁlément 1A alfernstizg eppgdiments, two readers

R o o S AT Er e TR, AT DL Soupled so s 0

hgnta@nfgkvmaémgldngﬂce readi ng device. [039] Apart from

bei ng adapted to obtain the required signal from

identification information, the reading device has, as

rrEI[n39(}A@Eirt afpe eheing cdapted ubabbtam el edguited isigml then identification
tial | ati.ons | east t di scr egﬁ ar eas

0 f
i onclie R PoRs DA P Daneh ey & R gRE b vich defines
&@%PMIIQQQOMI@/ bPHS | Hstt RioSdikSretenQ¥y @Sidehefida6iadiif@rHation to be
spatial relationship). This may mean that the reading
rged i oe theaslevice (aéadﬁ 9d eDesivionsly's thisrip Jmgpwen @ the reading’s spatial
SAELERONY bt e SRR 18 hatise dcmon) arneed
adrreslbmldf for g pz:stuomf off ceht sef iof aﬁ¢m1ﬁcahc6m infetmasioni e the object. For

e%(%n% e{j therhrst set OF c?en%%caatponoi%!fo%gaﬁon is arranged on the side of an object

and the second set of identification information is arranged on the top of the object, the
reading device may have a first reading element arranged to read the set of identification

information off the top of the object, and a second reading element arranged to read the set
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and the second set of identification information is
arranged on the top of the object, the readi ng device

woayhavesa first reading el ement arranged to PeasdGRév6/000159
set of identification information off the top of the

FRASEea R bR rRPR e BRRR MR G AR Aigrgvety, and s
exPRiirdd] dote (a%%lﬁegdmg@leme@it tc@ﬁmﬁlb\leb@tweaﬂdvc&posumns that provide
expl i ned above, % %ﬁe readin elenent coul d nov

fRefeEne PRd V0%t P SHiOB 16 B FeRRInE SRUIcRgheh gorpse optical

pafthwasRfto iedthd blﬁ%@&dtéﬂbtl@ to Be ?éh% tb @A afleNn A8 réﬁﬁiﬁg element. The
conprise optical pathways to direct the Characteristic

5 realing dedael gensrallysalsn defings pt biasigine qoewtinaig o theraseas. of fentification
N eper X
(BB, KEB FERIE O Bty RS By oy WiRes B0 comer or
ddge b€ thiecalgieet. froothexanipddimiehts e rdazﬁmgl dehcanniagirdefihe absolute length
area froma corner or .ed f ect. I.n other
EHED ey b RETHe Ty 18STAnEd0 it ST PRBEADI ut o
| ength scal es and/ or nmay be corrpl imentary in shape to

the object being read. [040] The rel ative spatial
10 pof)40i J&he rﬁé@tm@eﬂﬁama%@oatmn bglsrec e atdesst pre igniifigntion feature of the
ﬁr@@gé{r@f ﬂentfx@@atlfoh rlﬁ%oni fioPh dl GROLE fda ?@Bh@o ﬂiénﬂ%i@a{tﬁﬁt feQfhre of the
and east one | ent| fication feature of the
eazmlmzbt s&identifi¢ation infbimaitdonds use by naetansmf i progessihg umt, to generate

7 laPe e FoRaBE ERTHERLAM o o RE0RHR. iy i S ARG W braning the

et slgnd dad/@ hbh@kdtond siglnel fbar @Ianfpl@rh’ﬂa Amdiien of time or in the spatial
second, si_gnal , for e as a_fu ion of tine

15 qopnaimeSes foingqd S Oy eé?%rowglpl%l t@%@ T éﬁta and a set of
Veles CoroMB | s8eord@mé dofiair HE‘EE ig Q)'EPdlﬂbdd Tt 8EHHIRI FBIm Fhe first signal
val ues of the second tinme domain data is obtained. o
amd{ca the gesiond dighploim the éinfe daypais jog weith gerEchEo & FRlativecknsiion, (.e. in
tﬁé ?Qa?{al h&nﬁlg 41{ ﬂgeno 'fﬁ?ié?j_ Rlite a{lbelg%‘ﬁlﬁﬁxg mbfcd functlon can be fitted

e int t omal n)
tnouhafaﬂatz eEbnnéhg elnen aignetetey psiag rﬂae rﬁmiaamd: dhe Seumdl S@gnad:a:an include

fi.tted to th ture si ng.the
20 qifeniiyfoettitoce Gobft b TN e P b i i oiCe features
toafoemelifeeor ©ahay g8 sbeaid difiel dutasth asitgmiatd sjatial éndain. The standard
usi ng these reference feat ures to normali

or to .
qoeaig de ol i thm ARrtadst BRG] 40 sTaRnidfa P ﬁaﬂz Svreto it Ak object. As

cgégaﬁédaaﬁwe 60 MRt rd1 fedVib Gl tdﬁﬁxa@ﬁah@hé SEMRRBREkY épr@ﬁé'hy of the
e sane or different for each o As describ
t‘i@éﬁlﬁéﬁt@ﬂll

idpwifecation éeafimencanatiried én the setgef @forﬂeamn By associating at
25 l%ggt %ﬁé,eaglaﬁfaﬂ&ﬁ%.te%ﬁ%as{ E?r lng?ég Iff drce%{:ﬂl R{én{lﬁ 1%5? ‘cure of the first set
conpri’s in e seé t

Tt5cation in
@Yyidastsfbztiah iinn@naatldne@ﬁtdamm&ad dropt wadl 1db1yt1ﬁaatlen waure) with at least

I t identif f

aife ¥ PRt 8f FebATFERoBnER S PFlt SHEBy 4l adentiication
neRthatibR MR A6 Epdﬁdﬂ?bhéﬁéﬂa&dtﬁnt fienidtt: sphfid pakitbgdstween the two
one, a plurality or each identification feature of

febeotsidenffiratan H%ff’ﬂﬁl@éﬁtqaﬂ ibg sleteamineds SheriprioRlignes’ & @pphed to the
30 ﬁl@ﬁﬁﬁéﬁﬂlé’% #abgeds ﬁ{‘etfﬁsﬂ dnd ﬁl@ Qeddtlidel ¥EiRRAEAon information refers

oSIt et ween two sets of identification
motf(mﬂyrm panllclaor pmp@mheﬂaﬂyn elmgnezﬁhéenfeﬁmﬂ@l fegiveer; busincludes any

%ﬁgrl ﬁlgrabg@%é gg rlgr:teeril g@ﬁp&;‘tﬂ%&ﬁoﬁ]ﬁ n %?hef fehfifes may aligned

atehemgle of 45° to each other from the horizontal, for mstance Furthermore, alignment

is possible not only with sets of identification information that are of the same physical

35 size, but is also possible with sets of identification information which are of different sizes
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not only to parallel or perpendicularly aligned

identification features, but includes any other
warhintisawcy al i gnnment bet ween the identificati oRCT/SG2006/000159

features e.g. the features may aligned at an angle of

st e FRorath g Bogi AR 408 SbokfBmkRrsioncinrd R BR iy e differen

(@% tidedtitdreainetn sigfabrirom i D8mbhhaRFHY @a@fcah e asuseiated with the
si cal S|ze but Is also possible with sets of
rqHeERY FY sigaal fighn # RRBHSHIY ROV & of di {1 er ent

si zessuch that the reading period for each set of
identification information may be different Se: g. the

el [0d1 ]l owariegly.cnyisyitalile B¢h§>meat)és pwpriate or eutplating thefirst signal to

asso | . .
t}b%§/ec§técf" %l%gal;ﬁ%alﬁsgde troﬁ gdéér g%aé%.s:ta %(l‘kl éﬁtso gzgege#l cfjlng?%yrﬁl%cr?f/mn features of
eadhi dea bf Rlentifienion inforastinciay begse: Amo&maﬂipéﬁ offapch escheme may be
first signal to the sec naI sed.on.th
AR S EoRea PR TSR RO SRS ORoR S o eaR SR pach set of
1&%¥1ﬁ95tlohdﬁ%ﬂrfah€ﬁ“th£narb NHQREEEI SFbciRY pOetisiesh aAdg/object (spatial
exanpl e of such a scheme may be to correlate data from
cerelptien) g Rhis spafiad Bligapentseant &sq be determingd insditopdy by pesgciating data
r [
oG 3 el R0 LR b0l A RLI O RN B i ez
wathirr ematasmm)lds)Thf sadpathienl (teaipogal nentelatiopn) aFedhdseexamples will be
deiﬁ E% ed indirectly by associating data points from
gﬂgr that are taken at the same tine or within
very short tinmes (e.g. within m croseconds) of each
ot her_ (tenporal_correlatign). Further exa es will_be
GelDARIG e SeTtom AT THhAT DA ARise At B i frglure of the
ﬁ?sr:t L eofaidehﬁﬁ&&mﬁnﬁlf&ﬁﬁaﬁbhfﬂs CRhbONTIRALUE RhdihB& of each set of
Irst set of 1dentification information is tine
1d|anttﬁn@thnhefqr@au®m yisldsftiredomaiatdatsr Theéevm ftireadorapin data” refers to
n#a%fin c?at Elg%.lq%ilaﬁfgtgl?hﬁ?@gg Qt@& @vﬁfh-l;ﬂgtl %ra%hﬁdhrfﬁe reading was
takeanThdrybyt hadt off $ir sismm:dcamed dmatm obﬂamed |1mm/hmh thi cledradtérestics (e.g.
i St

) 5 A T e G PR 2B scons e

of didiiFibat@in If@nidsE| L& lexpresdatlidsi £ funFaas of etnd. rAuidigely, a timed
readi ng of the first. and/ or second

et
readiéng ¢% atdgast SAe idabiiicatips deating of s %&%éﬂt ofsidgntifigation dpformation
y:f%%stn %1 i'f?st F 6P ﬁﬂ#en&llﬂam Uald TR 2R ORI oﬁﬁt le&a ne QBEntification

Ication feature of the first set of
feagenatdffthe sacond sétrifddendificathonyinddrerntian fyiqlds a seqong fset ¢ifgme domain
dg mai n data, and a tinme reading of at |east one
fdentification feature of the second set of
|dent|f|cat|on information yields a second set of tine

?8@%{3{}?? %Iﬁi‘lfl% ﬁg %‘}Cﬁa/ge of fana%gg{{ﬁsét%?afg Ign cga 3 isg} of identification

ih AL i bxahPle, GXAAPHR, re&dlﬂg BﬂtHehéﬂé&@ﬁbfW@hiéfacfd%E a barcode, an
reflectivity val Ue across a barcod an_anal o

apalppetefloptivityssignehmapdg obainag: Ehmafomhﬁl@l Ay g? Kerordsd as a set of
Eﬁydapaereﬁ%égﬁtﬂ?dﬂ ﬁthgsﬁﬁt L%Btl ﬂ\édgg”‘ EGed, ea?ﬁné kA% 1t Reresponding

si cal quan I ng a set
tmmﬁr dfﬁs pbwtiichghe measurement took place. By convertmg the analogue signal into a

digital signal, e.g. by using an analogue to digital converter (ADC) to process readings set
a pre-determined sampling rate, discrete data can be obtained from the readings at specific
time intervals. The discrete data can serve a variety of functions, including providing

reference markers or timing marks and measuring the feature’s spatial relationship, for
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time data at which the nmeasurenent took place. By
converting the anal ogue signal into a digital signal,
we .2007/1By1681si ng an anal ogue to digital convertePC{ADR)06/000159
to process readi ngs set a pre-determ ned sanpling
t ai
e WRGE SRR st BBt HAMAGOK SRR, they o
ww refevence pontsofrorhwideh teselaiivesdpatalngpsiivowif diegatures from other
reference. ker el A nln nd neasuring the
sfeg(g)( ?ﬁge@fg%éﬁ tlgP ‘qug‘r‘? b’alkulatgaexan'pl e. \Were
markers are represented in one set of identification
information, they can serve as reference points from

5 whil4dl Ay spisable meghad fon eremplesp ppsTieal method, évamb%gsed to analyse
tﬁ'xé Qmaobﬁ‘t%fneg el"rc(rﬁ)thé’fﬁrétdﬁﬁit e &%51'1&3 @1g{r115!lg q{m&ﬁbﬂ‘m% &Oﬁttmg For

be eval uat ed 44] Any suiltabl e net for exa

exampl, @alannlegh@signad@;\n fye mmbﬁetﬂ/ditaaqidfp}ymeanshé adfattiag funct1on which
é?l%]%s fod Lt ﬁn‘gotl?e ?){pres%gd % orda f(lél }ﬁsgmleéfo i ﬁ %ger‘ (g%rgé)gf a mathematical

nor mal’i ZI

&jugticn. Whén b:adimgdlé:b be«itbdési fot etbtanye,nRapssidbnof ﬂntdplohgs of the dark
func ich en s t he si.gnal be express

10 iRl At o) B o 40l i e GHFRR s Tanctions {explained
1BGH& Rl Mee)) ah& 3l Mdipblt RadycRdaRed &7 1ebfb§$rﬁrlﬁ@lochtr@1 of a single,
(@éﬁltlons of hidpoints of thé dark areas (e.g. dark

byrcode ideatifigaiéon fealpree i dentified by interpolation

functions (explained in nore detail later), and the
m dpoi nt may be taken to represent the |ocation of a
si r[@ﬁliil’n detdin babodidesntsd ¢t fiftingabihcionf may Lbleesele[:(édﬁom rany suitable

15 R APy G e St oAl BRGbfr i Gt and the

geadshd i ghiapo| Iat gelwralgxwealﬁtﬂhtaire o hextehpbRtibar cdhiridel I ®kmulating a
and the econd si gnal s. eneral, . interpolation or

B3hemais At (BRI 85 ¥S I5§¢ i 9fg KBOWA( ABAnPYIBH Obtained from

ExPRGHIeAR, 54 @ fed 344 pbRSEIn B¢ cKREMRIIRSA RO cRion. Examples of
obt ai ned’ from experinents, so that new data points can

fyactécnisciiiahcerl ter opad be medelfit on. nebumlipe edata findludec linemsfunctions,
20 }]Scﬁn@fongl@ﬂ iﬂﬁctﬂﬁﬁd L};h%l %ﬁ!& Jnfs %peg{lalnﬁﬁl urz@l%d %n‘g?velet function or a

e l'inear ¥ i'ons, polfynoni a
Bpiriene finetiot) o, mﬂﬁu&mzﬁb furetibnon§Fof elrgerpalatmvepmposes linear
Fourj er f nctio

e ingBsr RoaRiyaratebivofieBdbedion il apfiveriate interpolation

fuﬁbtﬁjr@Ofoatek lEunatbe@Rsd. pol ynom al interpolation
functions nul tivariate inter pol ati on functi ons,
for exanple can be used. [046] As sai d above, one

25 cl ?@cﬁéf] ak R ¥HQ 3he fc‘i‘a[égtdf%lﬁ AdRahl hﬁﬁn@&eﬂmﬁ QO bebif found to be
be effective for interpol atlon conprises spline

¢fthotive Gmdnteppodasionrmenipmises fpbina tiiuentions s spline inteepolation function uses
a?rg%feei%sofo f vJ ggrgee g{)ﬁlg?l%%ly 0o %tgllp%la%f"s { }n%ﬁgloéa%ﬂt s%t o? 1ntervals ina

ervaf I'ecew sé manner
pibeevast maenar avgethefendsd anpe bfl tista pﬁhﬁs ﬂdie)pwynoahalmmccee @re chosen

ar hosen .such that they fit snpoth r.to
R PPy T rbobalp aosshih al MRIe R AR dif For example,
30 m@ezpﬁz@ ude 6bie spRhd fbem{e@pdlwe%bppdnﬁisewé inXayPe it SiecadBse cubic curve
may use a pi ecew se cubic curve
to model every two-point interval. In order to string these curves together, we set the
second and first derivatives at the endpoints of each piecewise cubic curve equal to that of
the adjacent cubic curve's second and first derivatives thus providing for a continuous

second derivative. This gives a smooth curve that passes through each point, thus

35 interpolating them. For more information regarding splines, reference may be made to the
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to nodel every two-point interval. In order to string
t hese curves together, we set the second and first
wdenivasicses at the endpoints of each piecew sect8bo@6/000159
curve equal to that of the adjacent cubic curve's
ye I, fQr ,a
BEGPRR S0ald B BRI Y OB €4 A Bully, B pAn Ttroduction
to Bplieed foafUspds Casnuber diigphieaid Ged)mt:tnctMuéelhng ” San Francisco, CA:

Nt oRactinapty 0L (gyPase bt Fondtieh SRids G plnes » New York:
%ﬁﬁ\g&av @rl&@XIQS’B BascRt, Sp. Fourbk an@%lﬁfa)ée Ritting witld®plines.” Oxford,

ar sky, B. I ntroduction to Splines for Use in
5 Enghandt @Kf@dé{ihi’%@%?\f@ss@é%t ric Modelling." San
Franci sco, CA: Mrgan Kaufinann, 1998; de Boor, C. "A
Practical Guide to Splines."” New YorKk:
Sp {047 a Metheagnbddmént, Bladingk xxe Rade" @il vespentdo Bonef Gomelation of a

i fti i th.Spli " f d
o ot s fopnrclion S8malin gt sFORrHE ik o@iiiation dformation is
deBRUENGS 8f® dBdetilhp refepgie@Choiht® frometheCafst 6§1g’lial OdihdJﬁJsmg said
a first set of identification information to a

10 referense PPUIOI forakFeohe signelrad from the serond eeted 1%@@%@% features.
ﬁ(:rj;fsr &hﬂéﬂ&eﬁteftﬁé ?e%ﬁeéwépgﬁaﬁ Tl RIBh RS nfxé}f 8t d%’ceglﬂﬁied indirectly by

usi ng sal d rence pol nts to nornalize
mtegmatmgeﬁl@ pqs:tmnt pieideatidicatior tieastires deaﬂ ivvﬂﬁhc@cs‘]p@h to the reference

ffFaé ? gﬁsﬁer%atlhl g sgnn‘glor?xeﬁgtds OA BI'II o“?@% rectgt%%eahgnature Each

refek@icp bt by 1ddsimﬁ|a®t$oﬂ fearef mhyl dret séleamett Ibamadf emtau pesdetermined
read th E’EE‘ISIO ct.to the refeli ce,features.

15 ey i e§pleﬁté Fieteria &g olRs 1Bg &naxiga, elalmma or midpoints

BeBh &meRERIS SA nbihBna E@fﬂﬁb Figdt @8O @BnRARH BhtaOln this context, the term
identification feature may be sel ected based on a

‘sefercaien Boint e Teferenes fRomremesep Iteéde@fiﬁs%ticecfeawrﬁs in the first set of
iﬁér'gfffc%ﬁ@n ir)g Gkl n St SEL b angg&é i coffbidti w1 lan 1dent1ﬁcat1on feature
m olnts et ween maxi ma an mnm Int irst tine

iddhasecodétsat off 1dehmﬁca@onnmnnattdme Tihe rtenm r‘lefeem:nces used herein does

'refer tu to i.dentification
20 RR by Y rpfefhl FRE pOERY H B -sidsf Flifrehs gl
|nformat|on t hat serve as a node for correlation with
ature the s nd set, o

ntificat J
g#ﬂ%? ngsattlmfnl ﬁzgtqogﬁfau%capéaf%qbercgfréqdeqpé by repding the sets of

1H§rﬁﬁictﬁﬁ&? hﬁoﬁﬁ@cﬁmnﬁinult%oﬁsl?nﬂl b8d 8mBHEiachne tdeindependent reading
obj ect’ re-stored reference signatur em}d48 Quasi
1

lements eHebhy accspirdl EpeasHiag #aR) H1 96 rerding Aeviegias pach made to
25 @Xd r?s?gétﬂgs u);§ e ﬁfs{ éncpﬂche s%ﬂg g4 o%‘&énﬁ@icéﬁg gﬁﬁﬁh‘fgfi@n simultaneously,

two 1 ndepende
soethaiu thgdah ehmmﬁ ftcnn ntiternehdmgs dagn taa dieently alatqived ¢esahrgher (and thus
e R SR B b i SE GRS oy ¥ e By e
el ntsilﬁmlea@ted)@my’i l’vf/@ fréfet non oslymsl thrnesestrgnt fadinkadf ideatification
dat a obtai ned from the readings

can be djirectl
et £0 eRfc 18R 165 Ph niifigatiGopy femagtiony Sff 1 fhsing read with a
30 1'3?@0593 }&dﬁ@rdam&%umgefd fRlre 284 8t uaas.uteﬁlaelys &onPfhe first set of

W atamﬁy he term’ si mul taneously", we refer not
idetification frafornoatéour ansinthe seentidrigt of idegBheationdafargation using a single

{eﬁ@t ?rdg?mg fa %E kl)fgjls) E]e% ) ea% s%xtlfﬂ,rﬁggés'saﬂgco%td fding device, and thus

also alternate readmg from the various sensors (i.e. from the various sets of identification
features) as the reader moves with respect to an object. In the above description where the

35 “simultaneous” readings are actually alternate readings from different sensors, the
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respective readi ng device, but also to the readi ng of
data alternately fromthe first set of identification
wonbwrgated on and t he second set of identificatPOWSG2006/000159
|nfornat|on u5|ng a single reading device, as may be
IR OB £k Bl R B B (B0 DU A6 6R0nds) so thar
ﬁ;eﬂmqmqao(ses ef inferpuatinghtheatai th%sars effsctifely demithddonat i on
features) as the reader noves wth respect to an
obJect In the above description where the
' s [0u9] Ingeed emboERGhRItheatRliRE bitlel ¢tsad ft igEMF@tion information may
readi ngs fromdjfferent sensors, thereadi ngs occur
5 b5 toRTtieda obbrip SHlA fitegions, agciepdingris( gawigl| guiyunidirectionally.
rpreting
R e Bt e o R Sl 61 1
sone enbodi ments, the reading of the sets of

ﬁ(ﬁﬁl&' telé‘%?g gﬁg ?srlgs%tg to F%ﬂ@g rqgeeﬁegt?lggsr ?{j t@a 1(&%?&10atlon features of
tlm iselis ro&’Qﬁd:rﬂifﬁhﬂl()h infbingdtioat 4t \eesuitableeipi g rmey ofike Brdeess readings
carél ed out .in ,different directions. processi ng

10 ‘ﬁlﬁ R ayed a]ﬂ%%npgmgegﬁﬂy qop, Ewe é«g@;zﬁ@ §et5p? %qeghﬁcatlon information when
thé eﬂéﬁdhfl cavi@nid eadwerescrods e 1%E1§c&fod ‘i’xﬁﬂﬁhiﬂoﬁatlﬁ%sples of a
i nformation at a suitable sanpling rate, or to proces
nreeassing snittthatieanrbe usad @rﬁsgmtimmcmd@cmmcrchmmlm such as 16-bit or
M@Fﬁ&&%&%ﬁu&% aqgl'?a{ 'ﬁ“&h' hﬁ%&rg&?t %eﬁTMﬁ Freescale
readin I’'s ane across t lca i‘on
Selnilomndﬂlbiomalldlié(mmg Bsviots, dormxamphs Thg relatite sphed betavebthe reading

15 45 BSOS S, T B LSS e ¥ Pl e o e

1ﬂ&ﬂiﬁo@ﬁ<§ﬁlﬁﬂéﬁna$16ﬁ s @adAivEbut et REFUR heovheihe deudui QéSent) during
and Anal og Devices, for exanple. The relative speed

Bk Geadine: Fan be e o efderarine Abr sunBling aplei ¢fi thet progessing unit for
{cﬁ%h}d% Qata PRHLRH rEiH?n% GRfRBHAhrSARAEH %‘@B@édecﬁgt i§ 88V &H from reading

> entification information I1s ma
the &iest setraflidentidigation inliermagiad |bmgh¢ateedmgtdﬁvx¢e ICm glss &eaised to control

20 t@ﬁ gﬂﬁpélgggsggedg%r gg‘(ﬁi‘mﬁ%deﬂg tﬁ%{nrq &%oﬁ&‘ get oy ?&% hﬁgat{o Sfo%fnation.

acquiring
readi ng. Information about the speed that is derlved

fr adi n first set of identification

TSP Rty By s BEe s BRGtsoh e ssading glement and
senmlrsoéet o RiesAARtioRAnHRA8G0, @hd/BF tHeél Schitingl@fedd fiE @Blenined by the
second set of _identification infornation. [[051] L one

reaieglAsdes: the firshastf idendification nfermagien gomprisgserstandard format. By
25 “rs%ﬁéérﬁgfoﬁhﬁcﬁqgt @‘ﬁg héﬁe'ng dhdt"tRE 1@&1&1)&1@5&&9%& dtl%ﬁt éocﬂg{gmes a pre-

i nformati on, /or the scanni ng speed,
dsfined efomadd thag adlle)wsc ebtainiieg fprevtb@tlcsleﬂ(nowledge rEthOﬁt dla |1d¢nt1ﬁcat10n

#1%6%?}1; | e rrea{r%@r | 2 fﬁ))abatsr ({éqfa rﬁ\‘ljchf A éegd ?cy a E?anrc]:(ej at i§ predefined
(knévem)mabi the bammellﬁﬁ@:ﬂemm bikeki (ﬁe&ﬂhlfé)f that tHelpalre alsb @S standard

bt ai ni.ng.prediction know edge apout th . . :
ik iy S Sario wR Qo g tﬁwﬁﬁa’a 2 wpits japgj a very thick bar is 3
30 B GREGh&S sHOQD 1R 5 BRYARA AODIPRnIE Mo fok ekdmple). ThlS predefined
predefined (known) that the bars are binary (elt

ipfogeptien ofviia bgreodentst knavay cvaneifhe harspde n@tnémﬁm ls assigned to a

ﬂaﬁiéﬁ{d}g%?co?é i€not III}OQVI‘lt o\ 01%‘}}{ i//sdt %1?1 h tigﬁd%h):ﬁ Ia%ﬂibahted material

s an ar I'S
therein that is made by a process that dehberately results in this random distribution is not

a “standard format™ as used herein.
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units and there should be no bars that are 2.5 units
thick for exanple). This predefined information of the

woanowadsieds known even if the barcode nunber t RET/SG2006/000159
assigned to a particular barcode is not known.

Ac ¢ag2dThe irysmﬁcdn&y&%f ddtd Hcc[ui’d’ﬁ’&f@@ée@é &t Hé&ﬂ%ﬁfjin the two paragraphs

terlal rein.that i s nmade g rocesst
Abers E&X&F@e Ye8i 410 spretimegsveatidoin rikgtical $ittetions. Fer example, the

ifPdntéts hﬁ%@é@ﬁfrgctg@ﬁgﬁf—heltﬁeaﬂ 3edichRES {vﬂicﬁﬁg ora% a barcode reading

in-situ control acqui tlonsee
casentiapdd m&gn@h@rﬂadmgrﬂ@agﬁ é:pich as bhmm erFngZ(D‘tﬁ nRed/to read barcode

5 alﬁﬁelj;lgéqegggg Iﬁlqrﬂ\pé)mcgsr %}:,ki\i\%g Ishown in Fig. 20a). The

rezrﬂmsg demt@dvdrramd f@lmvels rvﬂﬁﬁltlikgd&@de 18 Bsoupnt ﬁﬁ to the object, the barcode
n orp rat a bar ode readi ng el enent and rmgne%
ge ns(gﬁ§es( 9k At POSIERRGh OVer PBi ghltgo‘ggleqjg/@dsqrface (i.e. it is

pb@lﬁén&ﬁéﬁ' ke bERGE Ble Farl SEME 'Qfafc%ﬂé)o @?hén[}ﬁg EE%; g%%es the reader

fromobjects (such as shown I n Fi
ARG éléﬁ‘somakthaéafq@riﬁ GORSOT AATERS theeragm/cmgessbaweug bIacld pmd white

nt t
10 QoG Ehlescrt e BALARHE of RGBT a5 wadfls device's
nhigroposiessoo (Edeessing humt))tSJ mograbeiedrte staeacytiing (@hd Etbﬁng) data from
bg £9 q)a% When thed er sw pes the reader across th
7 G abndd Siobdtd SinbeRBrentors KeS Prgrer BHomgesation of data

ab@ilwﬁélm ol afshrisfht tRchRE ANGoMBEG o SRIHES e
besl nni ng. Z?&t he barcode. At th ?liigpm nt ?@g géhtedaqlﬁ have limited

¥ SeRacHcs 2p ilgio srenh %@@mrﬁg}nd ﬁtqr9d th§1r memory overﬂovvs It
15 iPAQOABFRE! fo%kndbdkhat 354 th (%h eacfé‘?a At RS ﬁh«f Pselr is swiping

both the barcode sensor an magne |c se
theyregding devage sloivndy nm:t et dan anﬁulsharba shooldi Bé tdmm relatwely slowly

ofEte 1RO By, ASHEMAGH TerR BUIGHR A0t S culiE o aeat Hta for an

aammte rexdirged b@ﬂothed:atdmab endvBIARAt cad &t camen 1ﬂf$nﬂa$10ﬁ‘| &R 2) if the
npart.ant t.o d to acquire data at. For

%éﬁ%\“&moflfm PHE %I%té"re g’mﬁiﬁlrﬂﬁn?fﬁeo frthg dmistpPRagIse may overflow

20 beforshy réddaty i isdad aaely bv?t'hta' Al %@ REvARN e sw1pe speed (i.e.

rel atively slowy because even s acqui si't1o
alsp daeyeelaffvie sppd bﬁw&ert alesr&nﬂbn& elenfent end Hie S@abﬁldentlﬁwmon features

tHRAE e EoaR Al ﬁ?ru?fm@i forh e p[glrt %;?q}%f Iae?ﬁmgggﬁ &nd of the reading.

i dentificatlion i on,
L éckflﬂl% ius¢tols dtartingtthe ewvitel freﬂnya stativndri Gpoﬁﬁﬂ(mrthe Qéacﬁlﬁ'ge device will

tyﬁﬂc%flg gﬁoqf?ﬁ{/?rﬁywyﬁﬁg] %ﬁgﬁ%{l Oggﬁptp Tt o d S tﬁ(hgaadmg device

25 1sswupkby ap&éﬁal(ed through@lﬁ the eedde 2 tih Ve t&pﬁﬁéj ﬂk@%ﬂ\@ ep tﬁeh?eadmg the
ing el ene set of identification features

d‘“tvﬁ%ﬁ 15;1 OYIE%chlH“c ﬁ%fﬁbd&gabbzer gpredi Hdhe ﬂ?tafacémsﬂm (snchptorage) speed is
kdpbat fh%&@]aﬂ@el%/ Qloh @e@& WeRhed atleihé' Béths 1{;9 of e ba!rcfod% I??admrg then it is

‘uqigr is starting the swipe froma stationary p
likely, thata divnHiegtivechevdgvice ispheraingy thseemvb of rige \relreyant identification

1n?drﬁi@ft1¥n t@eﬁa l%ﬁglh&ﬁ %peQdJRVIHL'CJr ' 19 %:}Q‘f%hfl%oﬁ gﬁtsuﬁﬁ(gent data to

readi ng device IS usua acdcel &r ate
30 adeguattlyg: eamﬂlleISptStaﬁmmMcaﬁml iafidmafion. lGorseqadiig bz RGing the methods

ofglcglé dlﬁxgel 't1§>g ggi{l ge gq(%%%] algg géﬁl?sh eorigp&pgsaquq%hg re%gltng, it allows
appedpaiate/ gty aSdasitiGR ad sisthid)@feddt 1 BE uBKOINPSBBuChe tiRing, If, as

bar.code reading then_ it is
described here, the sw1pe speed of both elements is the same (or at least related to each

other), then the swipe speed determined from the first set of identification information (in

35 this case the barcode) can be used to adjust the data acquisition speeds for the reading
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likely that, by the tinme the device is nearing the end

of the relevant identification information, the data
weaceoriissted on speed will be too slow to acqui r ePCT/SG2006/000159

sufficient data to adequately read the sets of

. h . i | L ‘

R L ' LT AR R REOHADR, o B SHER 4 Romentionea,

thetofior séatlingre siped ditheluthe m@dﬁl’[@davmmghus ﬂleabdm element(s) may be

appropriate data, a i Sition. nd S s . to
BEPCRY B Pulseh S1Pletn B adins Hay ik B BB R fas ePversely, the
dHiect Sy 1BBeRICarl the edadirf RVRRLdithe RGNS B drf(s) aetn be a fixed. It
| east related to each other then the sw pe speed

5 laeaferarsredise monsiblsclof mpye beth reglingdavioer fﬂ@gpm@ﬁt while reading the
1U ﬁﬂﬁﬁ& gﬂdaohhls case the barcode) can be used to

adj ust t at a acquisition speeds for the

r eadi ngel errent s readi ng bot h sets of identifi cati on

i nf i on. t hi t

r oMRSTER, Biiesisihe Bif pE bt b ot oy I MR PR 5eonSd netorence

difreatire &g 9&1}1@ &% 6 ( $gaddEynddgre 16 \aadpdindd tp?@st@ﬁjd&@ference signature
10édatedto eldegtlfled may then be resting or th

bAVRMERYSrifiqaHen ghyckc tVheayishe the ydetifReianHas o6 A ?R;]ect adapted to
wEMERR ANEr § nﬁrgéﬁ?é?ioﬁgalﬁhs‘?&?ﬂf 8 }rablaBr 8 cftifelid&fifichfion layer may
is of course al'so possible to nove both reading device
eagdr abd eenseqirnce of Bwdiisgse vee dfdbeidentifeationtag. Such an abrasion may
) uyt.her
c%ggeg@ggh %lteug 9: sﬂrt eg gfég gﬁ&;&&‘ 4 é:‘lgatrtlecn ee%i I \bﬁwh kﬂ?e pre-stored
feferaitco rmggmn‘atxmﬂd abwaysasiays icoumstdniyr mchsanaabraﬂdmteéﬁéct may have the

re-store e .signhature for a f.ut
15 BEFiabiRin Dot RICARR S PG REniFe (P FstenoRiy he dynamic
Fbtehaoh @el iRdaptatbolindde of deNinEatREl dfdated chOMELin the detected

peri od, abrasion of the track or the entire

SISRAMLE e 96 tia pedated plesabine as dhepreoviered yefreacs fsigngire. Thus,

drﬁ‘illecﬂﬁﬁ ASGiPfimeRBe 'tdj%fﬁif)ﬁ 685 RRal §%he RHSGHEERion 1ayeB can be taken

ab raS|on may cause the characteristic signature t e

inteaageaint,| Hhug smawmgsﬂ@t dimctippalithi efh the @yﬁﬁm, stigjeedn €rroneous
20 Jlgsfsﬁz{gz%]gf o%'agpc%t 3'1{ ‘t=he & %l ﬁ?%%lﬁ}aﬁé( %051 {ehu%‘ncléc& abrasion is

an abrasi on e consequence

dvaéeletli fication tag is not recognlzed by the system

Thus, the dynamic systemthat is used in one

enbodi ment of the invention updates changes in the

defe] BetaSde@ivald Wdtn arealidb & thiséts WP dddnighcsti dNRrsHafition may be
as the pre-stored reference signature. Thus, snall

woramded dafa Homeermediven sechady 2 Mg rligt omnmemoay chip. The data may be
25 étéix‘é@tab frdvk Aafa LOB? §edﬁcga| | Q&l/&@éﬂfcﬁ;g:ltéﬁ Qatécfft%%’enﬁﬂg§a processing

nprovi ng t ctio ty of system since
1em1r tmevsqedndlysédiiyc aul any oéquared agathemetical qinp@duret onlghe data and

25 laf e RARFETRER b uBRA R 1 U sooon s o
idekeifidafibne adfoanation] of rmimml?nyg;gdbﬁkaiﬂwmdatmm a0 dlatr?ﬁmne the match
storage u SUC as a nar () or nor, C

befweeR set ﬁgb grsw%e g g H&tséore‘&ﬁ%ﬁ”é

30 and/or encrypted data. Storage enables a pr oceSS| ng
unit to subsequently cany out any required
mad ¢S eal ngsesresdtheb therpretstorefhtederapee signature be stored permanently

in the memory of a reading device. Rather, the reading device can be designed such that it
is able to receive the pre-stored reference signature that is stored in a remote data storage
medium that can be accessed from a local area network (LLAN) or a wide area network

35 (WAN), such as the Internet, for example. Alternatively, the reading device may be able to
20



thereby determ ne the rel ative spatial position
between the first and the second sets of

wodeaimtissicgat i on i nformati on, or when carryi ng 8Qr/8G2006/000159
aut hentication, to determ ne the match between a set

1%?:31&]% ?ﬂ% sfcgg(g]réf‘mtgﬂéé ﬁﬁﬁ%t@%gggtsfégs?@é{l Eﬁa ?%t é}bjgé? "§Nfich the tag is

q:ttaehed arthe obgb‘elrodiwdelstlfgadahuﬁm domtedt, Ot &doqpet thanthietdbyect or the tag

A SR E e ] BRETSS, PR 0SB e,

fhgufdteres L @nesl (hebef ARCReSIIROAKYEE thivdfatién Shey eéje lifclided in a
renote data storage nediumthat can be accessed from a

5 qopyentionakbarodgor W@Ldnwnsmﬂabbw epsleap avpgnetiositip qraaNemory chip.
BIE Reafiihgl 8&ideNGY ks afsgr 4€t0 £l & Eﬁde}{ﬁ%ﬁal bg\rb%de, a two-
readi ng deV|ce y e torecelve the pre-store
dinfepsiondd dabde atmagnetib stripics nsngorgdhipn t he obj ect to
which the tag is attached or the object to be
identified. In this context, it is noted that the

obj[es6] Mare tdhiembaly Heyevas did ﬂe@dmg dyvibays 5 QdsBshell @iidh @At it is able
i nformati o for exanpl e, . Ee prlce of the object, the
o

10 to50¢ dbs (Sighatpge e & LoBIote, fevigk (Suph @s agppapputer) that stores the pre-
dtere@r: Bdlsi
5SB5HE0 o TR SUSI  gns ck
resneBAD AjentiAvipe tre dtere asi yovidinec enyragditions Hifermatien that may be
r@g@gédﬁgﬁ#gﬁ g%eg q%aq rga%g ge&%ic%']?shlgt%gmﬁqq‘%?Cate% with n%x%emote device via a
@hirpunifAh]deMue de. goairmﬂ:]lﬂgt lﬂmwe,\mmmpxh& thslﬂd Icngqe(d&?dl to @he internet,
t hat

15 &l axd N5 paare e eyt R o BodErgs ersmp Rtoice need

1t QERBa hitBsdpe ®ALIO tthe 184 BAL DEACS 1SR LUF Sithel B nfe@siagé nay be sent
devi ce conpares the signatures and sends back

Bagk i e coraappicrijemh de it Whidintham displayyiter ﬁg”orawlon to the user. For

S Ié ek rédaﬁr%' JBAdeQon] rxﬁ‘l?rfl?ﬂ@syv@% e pfsh eh?ﬁ‘e fdifote device

actua readi ng device i1tse comuni cat e

reedonky g beek ¢ nzessagedontheneadiatar @honi@\mm@eﬂelagphwe may display the

.col . rthat S .C ec:t the L
20 1?1%:0#85%@{ tooﬁlxg rﬁ?ﬂr\gﬂ% mgé g any o#éle é% I10613 a[cg?fo the actual reading

dbeicedglf. | n this enbodi nent the renote device need not

send a nessage back to the reading device itself, but

r at her the nessage nay be sent back to the

Mbﬁ%ﬁél% pieMEE 8n WhdnGholeN6Busd s $ddia Yisat LB handle errors, either one
rmatl on to the user. For exan‘E , .1 f the reading
1

etz @ mm@k{%@e\ﬁi@%@@ wbpf idearipationdniormetion ay include error
2 AR ST LRSS BTERAE (e o o
iferftdionton imﬁbmmtlbh endreethewetdndustt sfddetitifgatioryindértation con'espond to

' t] kto he act ual reading .device itself
95T e Ty B RABELH o, BRRRBREHSh0ee aiTe te sets of
itieraification mdovelagiofy dsavill, beiekdiidled Oater i@ fhd@tadds Bel@y.

first and/or the second set of identification
i nformati on may include error handling information for

30 de[(ES!‘lanI{éQ:rrY%@hﬂﬁﬁ thb fdch8Rb M4l o8 ;e%t gfau%ﬁuéat&%r \feﬁtﬁeg The step

identification informtion and/or the second set .
qfd@mfmg enenbantioatiog the identity oifrthe pbiset haying identification information

may be achieved by matching the signature read from the object against pre-stored

reference signatures stored on a database. In addition the verification may include
checking individual signals obtained from readings of identification features of either set

35 of identification information (i.e. matching a read magnetic signal against an
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their actual values. This may be achi eved by including
checksum values into the sets of identification

wonborissed on, as will be described later in theCcT/SG2006/000159
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exanpl es bel ow. [058] In one enbodinent the identity

of, a ect rlf . .
oSl RUNRFRLARRRE RS0 oHB bt uth BBl
iBfinagon (e trivixciabl mBaﬂnmé eudliedsi N 2[Bed;5 e 9a£§hgﬁelﬂd \bl)(]OU.S barcode

mat chj ng the signature read fromthe object against

tems} or ed ref erence signatures stored on a database.
In addition the verification may include checking
i ndi vi dual signals obtained fromreadi ngs of
i dEM01 Ab caplainedfabaver s redding daeice deronfigured such that it defines the
s gt?gﬂt %elétfo%gﬁt Petuje X n?tﬁrgtn dg C eece 48l CJP B Fr&e ?éi of identification
gnetic sSigna i nst™anau entlcatlng magne
1ﬁf0gtlnah()n o6 beh@aklang aBgcont! hscrétafavearaf ithe sedonti set toliédentification

fieneitt 5508 Told) & TEHHCL, ol R, b Pl b Clgtnes spata
1BRLbAMAS) BabR %83 chste Gxl AaRechrapdeea paltenl RN Gf dRY ivifle set of

i s confi'gured such that it defines the spati al

identificpters Mfprmpéionde he geaflj ot may semprige heeatirgrpoptien of the whole set

Jf ftfeﬁttlﬁgﬁtl af 1ﬂfgl‘tﬂﬁtiof ?@tl#eo '}ﬁ ad QTR ie%ﬂnfgo Fﬁée sE€28r aB&htification
second di'scre e second set

mﬁbemtattcbn dat ttmrpurpcﬁserathtstabﬂnshmg ke me@sto(eaisred@f:mme&ignawre a signal

1$ ﬁt‘%ﬁ@% 1%))@1‘%}5'8 ﬂ’}ee Eig% %g’tﬂgogglgfa II q& %ﬁ%?otelsrgad for the purpose of

ftﬂd:tathesﬁ O & Wweer Ofvhérh Sarvig Qutsﬁnfiﬁattblﬂ m&n dri, Ciﬁislsﬁf'ttclent to read a
0

rmation to be rea e the

PRI Aogt ParHal REKdenS @ét&e 3515 §TIAFALIRRGR IOPrHAhoBr TiE P signature
éo?repa%esr@lﬁﬁ W&%&eﬁf—‘ 38100 ptRoRAL R @Ended@BhdthireC 88d @An be matched
I nformat i on for the pur pose of establishing t he
gpemstiadt Begmetiter ence signature, a signal fromthe
entire portion of the identification information may
be read for the purpose of conpl eteness. However, when
caf060] hgisosito \msiibﬁecwhémnthleateeding ndeviide bbtagaf driatdgentsignals from

S 55, R0 T SR e W5 AR Renion may

SRrRE atheskink tthe @riphagientntaf tHeerdad esigtatire dnr@é efved demain and
signature, and can be matched, agai nst said f

men
rpetetqngt it SISt & HEYs ARMAIWAERE TeRESSPREAT §F ¢ Mg stored reference
a@tﬁr@ss%‘é%g 51‘1&9 BalSoff Hedperdivieh e ﬁdphsltepl%@&tmg the read

e second identification information that
%mahentand dhd pm-smayd efrsnes i gattursids nglcelatedg Ga‘fm possible random and

%{éﬁﬁaﬁg netr%orllg 1111 rtﬁe r?a%%%s, 0 a%%{hg Ilng% trrg)‘te ntlétgi? t});t 9”&1 threshold

agal ns h replpesen
mﬁtching V[al’ue-lﬁzﬁ}Ob@dBt r i€ filer ead elgﬂatgreadtfﬁes fr&u h)bﬁemrmpcqu,mg pre-stored

e AT B AL RS DPederOratl FBReRLhie. Sghatl of overap i

1'1& sGBlctdnkithesh, s&3 ﬂﬁ@xﬂﬁi@l mbelﬂf@eﬁemew&n&uetlmt is0.1%, 1%, 3%,
errors in the reading graphs may not matc

Pér 0% 120% 8p aaytottreésvﬁbtedthﬁtat%tﬁghrgle@ i e %P&yomet% & identification
%Jrg&%g) 'tﬁ%dmé'agﬁ@htﬂéaﬁoﬂ £hil € A3 el A Re N QuiB B BERP Ry NEso be carried

out in the absence of an analogue signal. In this case, a signature from simultaneous

readings of the first and the second set of identification information can be checked
directly against the pre-stored reference signature without having to determine the area of
overlap between read signature and the pre-stored reference signature. The pre-stored

reference signature may be stored in any suitable data storage medium (typically a

22



reference signature by nore than a predeterm ned
threshold (i.e. the anpbunt of overlap is not

weoeubd7iiesent | y hi gh, say for exanple, the diffePemse2006/000159
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bet ween t he si gnals is 0.1% 1% 3% 5% 10% 20% or

an re be a Late for

Slordr P onPid Fisk Aol AR ALY alfesBRRe BBl E ik thy method
tﬁ@cllh Suitabld RF fas pmgbse Fatithemile, Crambwly myssaigsme ldata storage medium
carried . out in.the absence of an an %ue sig

Ribe cagded oft using Ahe inemeloindpding %cch@SaarCﬁg%S General Packet
Iof t
1l Sk, T, 00880914 561 9 LIS WToEaLiOpevork, a bucoot
motecel; orddrirmpwsaging eesien MBE oniat mulﬁmlqdm/ megsatgmg service (MMS)
r | ap between read signature
39 3Ft Qﬁ?é@taﬁf?g 0‘3];,1 @E‘ﬁce signature. The pre-stored
refer ence signature rray be stored in any suitable dat a

ium (t al | me chip or hard dis
ar RFEgen o rcesBy BRtaly & Foddh e aBrBrieny s pevgral millimetres
c@']é(ss MRdnNRerbMRindt&ls D ntidlohRtdr® for kbW epal REHSRITS Bicrdn@dters, or preferably
exanpl e, renmotely accessing the data st orage_ nedi um

severabaicsemetersd lsmhtala@d,rt@e teselution of Histregdingy efuthagignals as provided
H@Eé&e%dﬁ%ﬁﬁ%ﬁ: S &ﬁdgf rb%l cket Radi o Service,

ocofsy |xe Ilne access, a local area
netvvork a bl uet oot h pr otocol, a shor t messagi ng

RS T T SR LR A Y Bhan e e

s@fr@@ Eefbien@s € giidtdie Tot thatobfdt. Whed b ©Bj dohati ghauﬂscl@ Wéadt ®bsequently
hin several m|linmetres, or |ess than S

the, eRcb BEnRTe e EEAEDICobe SovRiEn 1EHSt Gl {B6 Pre-stored reference
s’i%faﬁﬁ’@@?o‘? ftRat (ﬂ’)ﬁecp BP hekakl %n%;?d}‘&f Adaidk 611 %‘@—Et%fe?i refence signatures

ai ned, the resolution of ‘the readi ngs of
sédrgeh ai éheaéatplmm Bcexapplwhee gefiding ﬂv@wm&hghs)tﬂ e used as the pre-
s@c%rg(ﬁ ?é‘fg%{l ?fo [t19e6 Je&%ff@ﬂafftttl%g#l gﬁp\ggésnﬁﬁ{ %an eg least two
t elnven |nc des” Se6ri n han"one’ Store
(a qﬂm‘ahty() eezsinmr de\mm rhary behmed bII&cphlraWJ;e of ttltterea&;ngode‘vk:es may be

ﬁnat rﬁﬁ‘fhle @C gﬁ,gféqné ggfgrgetatilhﬁ g%)all'][ e(ia’[ %gg)aﬁ#%?réﬁg Bist discrete

d’r&f &7 t88 €iest SktdITadehtigRafilf infdiafatioR b ﬂle%écdmydlﬂji‘ete area of the second
ar ed agal nst all pre-stored.reference signatures
1

iggntifiratine infarmaasionditfergntly Jip figfeignesn it baapaigetraon can either
b%' @H@H:ﬁﬁ}eér <§é?1b@ﬁté1§ & RRcdd @OP E&sh n}ﬁé afe E&rﬁiﬁfgeéi&ﬁents of the various

signatures for the object different readi ng devices,
reining devess mey be gutposefully alighthy mnsrahgr}edr with |r¢ﬁ@e@tet0|e@@13 other. This
be used p f.Lthe r
o et BB o B0 i Ry LR YEER8 M cene o
sshghﬂy differeltaConseginnilyltaé vigantutehfomi cash re:hrdmgr ﬁveceavmﬂd be slightly
(g t he %I rst . set_of identifi atlon i nformat.i on,and .t

Heenl BY sstorinss all - these) pre-plared. SighuLes arglf using them forh subsequent

Veigiohtidd 6R%MOBbest BrBds ARe AlefifiedtRAt ¥re ﬂal‘iugvt For example consider
difference in the configuration can either

repfHBg 8 frark OBrdeatéﬁi%@rla”@ 1gs.i Lf theggeding clepept @&aaﬁfﬁ geading device is
ﬁr{cg%ctgg Qfg%riéﬂosefgﬁ%ofd% %L?ﬁlxé/ %}5@;@8 [?23911&%@%1%&‘8 signature”. If
the resmsitie elbhent ofl" hrsscandawading alevichas shghﬂyngﬂ@hgmi (fat example, by

arb%I g { hggr%pr{e er, m%argrrx]le ers, gbn’r%cpo?ﬁ/eté:rg O\I[\QH(B cromepers)%o the left, that

provides a signature which can be called the “left signature”. If the reading element of a
third reading device is slightly misaligned (for example, by about 1 micrometer, 10

micrometers, 50 micrometers or 100 micrometers) to the right, that provides a signature
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slightly different. Consequently the signature from
each reading device would be slightly different. By

weoeta7iagieal | these pre-stored signatures and uBCYGRIVEMV0159
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for subsequent verlflcatlon of the object it nmakes the
WGh fohie BE o8 J

atr <'§1}ck%ofc :ﬂe ent | | cat gl atulj:ga]%ﬁr es. E?lfé:@ﬂ%{eﬁ%g%m&?g 168 signature
alderabhsigodture dsitheprerseaad r@endmﬂ m@ahﬂep‘éms‘ inctehse the robustness of the

' t hat provide Si ure can be, cal
RS0 stah PGB HER vB1oRt MY Seaiies i B apk bR gimutactured
for e@mﬂlemmamg thbey Wik be SeBdih gty aﬁﬂl vaREend b&veen each device.
exanpl e, by apout 1 microneter, 10 mcroneters, 50

ATSERGRe the Magmup anislisrsest efleyabls ipnhe| mamufagtping process is +50
RIcRHhEES, Qhéi %@'a"s’déhﬁg WERC Ry Cﬁﬂreb%et‘s a?f 2)‘1’3—%3?{3(51 r@ffe%nce signatures

si gnat ure" he reading el enent rea

@agspeading §D| ghﬁalggnﬁd saﬂadrglgs:d(l(lcludmgx ampdlltgm@ptsahdutat llast +50
.0 € ter 00

rﬂfmcgcingé{rrglisgr Sfr}e?nsntkge ér{;%éh 13 IPP]S {1 ra%%pr oBI0 §u8ﬁon reader still have a

cs»ngslmdn%v\pme&horedmefe&ncalthzﬂ:dwbiilld ihetchiveld ivgiltathy ecad $Bynature. A

d t t d
B R e e of R Ao Se ket eedind daeessiog dainggnore than
dn ipge-ktofdde@fcPerich %1g'h@pi‘d§f @l%sl%aé’iﬁlgtenﬁnéﬁ@st heshs @08k BX8 56/ variation

as, descri bed bel ow. many readi ng devices are being
ipdlaei chagaiaistienfe.g éfmﬂégr@qtlm sepspirehavienandngisedsitbaties). By using a set
o‘f%z‘icﬁﬁ d&ﬂh F@Hth 85 of! 1%%&1%% e‘?&?e&ﬁﬁ@e\ﬂ%@iﬁtﬂﬁ Q)f%}e%l'aﬁl?es possible

sum e maxi munt m sa
wnﬁnﬂfemmmqﬂ gequlingesments 0516) bmlmoodmlt &r this edbodilnent, a subsequently
ng one or Be sets ed ref.er.
réad” si

SI gn m%rtp‘és %ﬁamére é?}n? @;OW% i of the pre-stored

s(@ﬁﬂresihmgrmsabm@ﬂ 1721 §peﬁ>ﬁctﬁ§r db@édt ob VithiaCHAMG o€ bBjkcti !
nmeans that even the nost m saligned production reader

still have a corresponding pre-stored reference that
VWW«SQ} gy 33! ﬁhﬁﬁ“ﬁlﬂl eMibbifintdAg oraad 1%&1@1@5”&? w}f’\c}f ‘flr‘Mi‘@Jde or another
exanpl e of the use of using a plurality readi ng

S@é‘\‘hz@é sldﬁlé#ﬁfééﬁlil vinfegmaiere se¢hnms on el emgnbﬂre &inary or hexadecimal
nii%felﬁé IOt © ﬁ‘%g@g‘h%déﬁn%ﬂcvcé’ﬂg g? B ﬂ%hg)tgthgél }rﬁtg%%f? assigned to the object is
usérhanonef gte se6s Qémgntlﬁéatmngm&nnatme readrif tﬂmedingrdyﬁ/ing does not

B SRl LR e ob SRR RO GBI lormation

tM@m&bﬁ1MUhh ishgblé aoi degerthate Qﬁﬁblﬁg PeneNtfe ead anal based on
recorded. In this enbodi nent, a subsequently read
s Igﬁ‘E‘? i m@ﬁa% el 1% bryes BT oA 0| EBasH Lol T gRample if the

iddntificatidn ﬁffortnth%oﬁr@ agbél’é&% sh@nat HESSatbh Ele the b|a1§/code can be

associated with a particular object or wt
sefnngp; with san [adts@]atel de*awc wandh dre @mmmrchemlm@far tdas be used as the

S?@ﬁ%?%‘#"%@” al{ﬂfd?m‘ﬁﬁé) ?r?e'igtg glgta or 11%58&5}1% rcogu'pf)hea I éspgh as reference

o]y |n I'on such a seri
pbintgmyissing Hiexa pats miatlhelrezf(bﬁgmu Dl re@enaated|dptacsrovdipodent is then
code (e.g..a ha .t hat. .has .been assigned to the
ug 1@3%“Pgsﬁgﬁﬁw%§%5%@%hﬁn$ﬁEgQEF% of identification
information, and if the readi ng device does not fully,
conpl etely or correctly read said barcode or

Scltpal | el feibsn mbediieat thoharasde; @nthet ¢therppesiakised ipntification
1M8hﬁatic§1 1§ LHS@d Eé)a LEARRF koY il Whih I BlelForll réffnb&onatures are

si gnal based
stored and/or retneved

[065] Although the invention has so far been described in relation to a first and a
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suppl enentary information that is keyed in or scanned
in separately. For exanple if the identification
wonbwrisated on i s a barcode and an associ at ed nuRDEISG2406800159
bar code can be scanned with an alternate device and
the t e be, used . the.s Ienentar
SERm R BF SR Ao aRlorRon g HIERBR b AR BT B R, tortter sets
c(faa@mmsn@eﬁﬂbmml@n i the $>)JJ eBl. The forthdram pasdts of)fnfdsx’rmlon may be
read naI g{e regener, %g data or cqnpopent is th
cusBged o R FHrECE A Qe O the QBISES PgiuAR el ardisee sides or planes
Jog Bling "theaﬁlfs{"f\w‘ &dts Smgﬂlﬁ@ﬁbn ntiﬂﬁn&)cﬁfnc Qfoél&rtlvElQeﬂns at least third
ther Serialized identification information i s Used
5 sat of idemtifjcakiey inforrhatiomi aah betaerapges et ot indluded érte adbisd sulface plane
i gna S r .
cff s%% Ef‘{h% bgéc% tﬁe{t B %‘E'r;r&&% 1%111 gé SO(&’:IIS \{gqvc}n{j}gﬁ?;e 1§t Ita{l;(g lé?(%ﬂnd set of
1deﬁt1ﬁ©aﬁommd‘oﬁﬁ£mmd dehgaf on d)@rlmdrp(bratedan Beflewimgt a cﬁrmhe1 set of
T ossible to jnclud further sets of
gt ierRore TtpRetions B SagHrthn Ob e R BtsPLeR ImpEAtRg e stronger
Sifde @maSebS nbdesdany TR KRB BRYNIE séfs rcﬁﬁﬁ@rﬁlﬁmtlallﬂ)infonnahon to be
surface, plane or side of the object includingt
10 asyapgedd8, a gpaesc orelabivanwstiglo pesiion rwith Hesmert 49 éraﬁb other. In this
eﬁlﬁrfo%uﬁgnt' g qaéﬂtkf?&gloﬁ%e{t&f OHFR! fﬁx?her’os‘lef &F 1ﬁéﬁt¥ﬁ’c§1{1¥n mfo:rmatlon are
this at 1east £ Pdent 1 ficati on I nformat
al'ralnghbataar ﬁaﬂ@ édthen rdatnremplatmlqﬂ)srtmmo adeﬁtlﬁahtmeMS of said first

%rlﬂa ﬁewﬂ ?i)ﬂ gex?t%fcgﬁ ﬁgggrtéaéh%hdallgiﬁ Io]c %eerrfgrnztm(]; rjgc to Qe identified
uséipnthi fplr@sahﬂ @6thodf BE rfaltan@errspa;sl?apdssﬁmﬁﬂet@eemfhe identification features
I Ncorp rated g a urt r set

15 qfdl freEstios ﬁ%ﬂ%ﬁlwaﬂrl%ﬁnawbﬂ% arqudytocsrﬂsr Fiith the features of the

firdeRd bf ialilieRionNh Bl 6P Ih P FBSer Sbf @F‘lﬁ@ﬁufﬁiaﬁGﬁ idfbrmation may
may be necessary for all three or nore sets of

dlapebr Paddatialbhwithity seepndpetted 1@@t1§rcafmrg@(ﬁonnﬂﬁan thereby effectively
| .
SRS REh L Ah-B0TL oROShY PR EATRRSLLS

features of the further set of |dent|f|cat|on

on ar arr fixed rel ati
20 ool TR By p G R S iRt 1 R BitF o Byt ng benefit from
Halvirpt mﬁi\ﬂh&ﬂicﬁy%@@wﬂf 8&ionolﬁb¢ldﬁﬁ1udﬁngCﬁWeD&y, designer label apparel,
information, and in order for an object to

e. . . .
Ipibet 299980 highrend fomerypraishen arereibas cewea?teqﬁaqsp igital video discs.
%ﬂ@f blg bctP ARiddeQh gRREMBE Borki S ehﬂefék’ufe‘s CtﬁE @k abRRIMERR] an object, a

further sét of Tdentification informati on may
soel tageapntagner gf Vgssel & lfrrerdrtecafde atcertdivatsf a bak note.st segwitygiocess card,

25 dl ggﬂ%ﬁl %@%—c% ' n]} 'a%nld%ﬁgtyt Fb?rdf rl%&?'ﬁ E)a?;?lfci/tronic device

i cation l'on nmay -a e use
pruck:tget e senahiad dst, af cmldbllnhmcﬁnsc ttercofi (forf examaplieom,product and its
thg %/ ef fectively establishing two or nore | evel s of
CPRYAd)y i ving at an authentication. [066] The
pr esent |nvent|on is applicable to any type of object
that may benefit fraom having an authenticity_or
i dEM7] £ il athien gspesise fhe IFIH%I}tl?éirmgVﬁd@iAETI@@rlﬁlemd:é‘s’iP@lh &3¢ to which the

30 1{1@@8}1 ?@(ﬂé’i’lﬁﬁlcahdne@st AEErSQO %Iﬁgl ¢ a?ﬁ:}ﬁ% Q(We}‘l a‘é’acB %He(ﬁnect that is

as conpact di scs, |scs
aylbpedttrs be idshtifled ecmnghlegtq the mhmbﬁ@ﬁmiollwmgr pl@ﬁerrerilfmbodlments

cgﬂﬁe ?&n{] Hedt onl{ggg ad’ th% ec% of fhe invention are described. These embodiments
are also applicable to the reading device, the identification arrangement, the identification
system, the method for forming an identification tag and the method for reading

35 identification information.
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seal to a container or vessel, a credit card, a

certificate, a bank note, a security access card, a
woehi7aabims key-card, a passport, an identity cRCHSG006/000159

| ead frame, an el ectronic device package, or a nedia

di sk, or conbi nations thereof (for exanple a product

and its packaging conbined). [067] In other aspects,

t h¢068)v élmtab@mdqmcoWidE&lefpmsemrﬁnivdtﬁmm b ddenttifivatiomgtap ds provided for

t he Ihod of ficti n.as describ ahove. .
e B e Bt %0 b oGy B SRHon dhecti Ehpation tag
domfﬁﬁm deMeadti Bb aéﬁobﬂlld‘@tﬂi@aﬁ&ﬁ imefhatn tBmpASng a first set of
foI vvlng referred enbodi ments of the identification

&ﬁHOﬁ% oEpitioR: angra serend setetit idewifgation énformasion. The first set of

ﬁaﬁ?f?caﬁgﬁ’qmo‘iﬁﬁﬁ&l 38 MbSQcARP!SLC %?lﬁeﬁtfﬁc%{}@n LERMLASon are each
devi ce, th denti fication arrangemsn

drefeged Ml&am |aod1f®y@1t esmrfacd; eside oh dlarfeoof ther thignor abject. Identification

AR B0 PRI b8 s o e

ﬁemmsﬁsﬁnﬁentiﬁoeﬁén ﬁtforr@emohlcteatahxfahgéii htod filkad rélstive spatial position
rovi ded for i dﬁnt i f an object .according to

t he
10 Wik FSBec £0 £350 Ohresid Bed litve gerkal posEeR bﬁmsél@ed to form/derive or

£RBRId hE SighhtulLRS IdehWRiSEhs oB{ecf dentification
I nformation conprising a first set of identification
informati on and a second set of identification
| n

E(ﬂ@ﬁiﬁ? gﬁe erﬁ%&%l{gﬂgﬁtg téi’& geﬁg sefjgﬂtdgxrg#?c% 1{)12 g%fonnatlon comprises an
metbaiﬁymtadabie qxaﬁemaa%nyampma@pdeaﬂabllel puttarodeddf Be @sdd for this purpose,

rface, side orgﬁl an

15 R RE P P ER P R BRR Siopo P irinde] 85 o matix of consecutive

duilesetd, flidimeh@onl rb&ﬁbﬂ@st, lnfd 2 el eh i@l bidc6a@dsi @bh E@Atztéb@ode Code
of the second set of identification infornation are

LiGedrGedIaF 047.¢Q05 Spdectper Gads gad Uira feds dororrample
respect to each other, said fixed relative spati al
position bei ng used to form derive or generate the
si WA uleatodiericgdatingsnt.reg lqahteomb]féhq ﬁrS[ o8 9f identifipation information

20 a%HJQHQ 5OBRE st 1hegﬁﬁitca€5hem na?lo 198&&\} afgq% aP f«‘aﬁt one identification

nf'ormat i on conpri ses an op fea
lém-y optwidelh Ity:adeéhfi a&érmﬁoamme rfaatufes e lt&a’cédf d?ort thiss purpose, the

R on, 99 Gmay Bl ¥ Bt ol e bBG ot vB AR BRIRetEl Of Combination
of malitemAls hewiag ohebe ades propedics tight meewgma@mhble 3h ¢QHR%S a measurable
p%g{Ch as Aztec Code, Code 1, Code 49, PDF 417, QR Code,

pefl sy and U tra Code, for exanple. [070] I n
25 anot her enbodi ment, at |east one of the first set of
i dentification information and the second set of
i dE f Thatdentificaiar laei(®nmag Cémpil’i\‘ledatflﬁ@ﬁmatpat'tearftthe layer(s), a

Mﬁ%ﬁ dn"ﬁ t 1&{‘}?\'{1}%% g}r arcges;/\@lcg d gmgo mteﬂ Sﬂjﬁ&p%@g?ﬁon layer

d)hmnlseisemthbﬁtl mattenahhdnatyg pottRywheRi htsleadt sbaieesf e pards contain the

t of, sui terial or conbination_of materials

AR g A5n&P %HlﬁﬁPga OB Bsarrtides matconsist gfianagnetip o magnetisable
30 rhREME d?fof% SBaGHi AR SeRRYAICInddbd Y mbdrial. In other embodiments, the

particles may be randomly dispersed in a matrix or the particles may be provided by

sputtering/ion implantation (cf. also Examples). By providing such a (highly) disordered
structure with particles to define the identification features in the identification layer, the
information can only be imitated with extremely high effort and/or cost thereby improving

35 the security of the identification system.
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[071] The identification |layer(s) may conprise, at
|l east in parts of the layer(s), a plurality of
woamdasd3di stributed particles. In sone enbodPaESG2006/000159
the identification |ayer conprises a host materi al
havi ng pores, wherein at Ieast sonme of the pores
contain the particles. | ai ned bel ow t he
pald72t| Esoxmnmgp@tt th@fld@nt firest inforgration grwprisesbpideast in part, a

p@%ﬂg{fl ‘2‘{ 1.391?0191{ er n n%dagttaggét{cyore%nﬁéﬁét g@lﬁ é:?érti:c%édw irH@ementmg

magmdmﬂ((}t wagpticade) particlesrad randomiy tlismhmwd mrd/(asortmyedbpmtlcles a

rovj.ded b puttering/ion i Ian atio 0
S TRSgRitf G0 Mo o B G SBARPY RICGHTY JhA ety R e the track that
eibééé@%ﬁeﬁﬁﬁéhﬁ@ﬁﬂ@e? |1Bgs fe@didlBfal sighal Renl dRniédtifeatiddfeatures that
features in the identification | ayer, the informtion

ig fovmed| fomp dhe magaeticdlicld tdtﬁhébattto@r@wedrbsgﬂwémmw APlgmagnetisable)
pl‘ége les, ?ﬁg g?c?(%&nl %}xg%ﬂggl Tr%t}%]aﬁﬁ(ﬁ n};yehg 1eg{i1ﬁtgrf]icat1o%structure
identification information conprises, at least in

pa a,plur I .ty rrandom y. di st but ed
10 Pl e Bl Rl R RO R g Plentifcation
1aRpgNBiclusialy El)t’c peY iintb® S0 asaghativel attetiall sichi & teedmapebtior materials,

oriented particles, a magnetic read, he can be used
apkfesTomagaptigmaiesis ndIRAPTASIFES At ¢ ARG BJat iRl vsed include
veXPRe er?'ott Rfvited et 'féﬂ&ﬁ‘ég;n@ﬁc | avetials e sead "Igt aCo Gd, Dy, the
signal fromthe identif cation features that med
cbrr@mmﬁmgrﬁélgmt ¢xdddsi aniddmigiteres thﬁmqfowdcattt@eqompoqnldé ‘such as MnBi,

15 éa{ﬁginnext}eny ve angk%&sabpa?e e | etﬁ?‘l%?i O}Haghét&m are also

cah’rel:rqﬂaieda EfeBés Aﬁyucmattmtamals m]mkibitbﬁrmgagmagm etdtarials e.g. spinels,

RRERCAI 68 b RSP Stk bRl byl e e
sash fa@ ﬁnbw@m@él Cr, T} Bl Nal @ g NHFEBL t\mnp@@@tB CNd—Pr—Fe Co-Ti- Zr-B)
materials and ferromagnet c material s.

St €8 aPBCosle Aridn allonge sprlt agr SINK, W?ﬁttaéla.‘/t@d MuMetal are also
20 Cfoﬁ{e;@mg@etl c materials such as Fe, N, Co, Gd, Dy,

rrespondi ng al | oys, oxides and mi xtures t her eof ,
and ot her conpounds such as MBi, CTe, EuO C O and

coltAhpiboisal BLE5Rub eel ERF tupte TERRBLARE AU B8 arranged

Hetow ithenigieat ficatioatleydraAddidiogallys phatigsor thabiis mayd:ompnse a cover

BB e IOET B b BmseLpyye e Sipporand e cover (top)
25 lgyerl\ﬁl ﬁﬁn&ple “@v&? nidterill 1R 1$R0Bpativde Rﬁtthe (f@enTTtcmtﬁorBDayer can be

and al | oys such as,

usect ﬁwsappcah andvpriveaver Laaiee %@wltswﬁ@ﬁbblst%enqlﬁmudpnbm are not
1?@@& togpg %U? Heétalst&gm@eg reé&ﬂﬁséal 1l oS ial P ag&ratnep 8r wood and

€ arrange el’ow t entification
cAttdnmatmnaIﬂteyeoft Rsaihplgs of suilteéwlft)p]aetms malyd@ @rrbtmem raatenals such as

so t at t he ntifj |onI
Pé’?ﬁ( gt?ﬂﬁ‘bybe%@%‘ﬁp YR su%?%? “and 0? eé Cov & %%{y(l) b  polycarbonate,
30 pgody(@leth)hdiylakd thai pleecon@ely us®d €urithé ptdiattions of plapid idtickes such as

with the i1dentification. |ayer can
bags, credits cards, packing materials, s%eets etc. %ultable ceramics include, but are not

limited to, glass, alumina, silica, bone china, enamels, and vitreous frits.

[075] By the use of the support layer (in case of a two layer structure) or the

35 sandwich structure (in case of a three layer structure), the identification layer is
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used as a support and/or cover |ayer. Exanples of
suitable materials include, but are not limted to

wohkerstiBss3 nmetal s, ceramics, textiles, natural PCT/SG2006/000159
materi al s such as | eather or wood and combi nati ons

SEORED: olopaRl g Blay i B0 eRefbARi Sy $ilHE from below and, in

the baserod fhd sandwichetryetstep shiclded fetnae torpol yst yr ene,
pol ycarbonate, roly(neth)acrylate that are commonly
used for the production of plastic articles such as

bagpze) Cmadildyer s@hceme (ﬁacﬁg hdlﬁtlﬁ@étﬁﬁl' b %aysaﬁ@érﬁse%tt east one further
Sui tabl e ceram cs i ncl ude, are not I'imted

5 igendification layeh atrar@eﬂub@aweencm@ bcvttqmalayshamfbs@d tegn l:ayel By providing
oﬁl Lorrglgésfé aﬁélltxgﬁ%l 1&91%1%0&1@% 9518,?&1% ?Jntltt@?(ho%u@gt%{dé Jaﬁ%grdlwded ina
pitmahtyc of eddnitificatase layfersa ther ﬁﬂtﬂeaym easimgl tteu s&)mty, heince the effort

A0 wanii B aTeiroR oL B e PR SRR tignifoanty

ihfrehded. 0A&CoRS, IS HaRd Ghn ShiredicHr Rdushiney dgdihkr §ftem, further
e top. [076]. The Iaéer structure of the

th
10 merémmg the aeliability 8§ thesgentfieptionsiazat | east one furt her
identification |ayer arranged between said bottom
| ayer and said top |layer. By providing one or nore
ad@?7] ofhe laykendtiuctucatrayn cbmymes at ldast puke mitefmasiztte dayer arranged

at ur es Lvided | ralit . . .
eiia $acfhuitfaton 1877, i Sl BB Idkaf Bcation, lapp, B vsing tis
@adpilatiyn, hendi€fetdne i@ddtidichticiedets tmyi e selagated %patlally from one
infornption included,in.the identifjcation.|aye

15 gogther algine ScRpieie,ATO/RE SURUGRCONLIBGRE oL o gcated in said

iaanifldatisP HHeRs)y. Q‘EH@ dafeihet Fedul@arly ShBbe fHdhldog rWhlch also improves
increasing the reliability of the idéntification tag.

the retipbitite of thy édentificafioning onelied e iseendion| east o n e

i nternedi ate | ayer arranged between said

identification layer and said further identification

I aWé?rS] By a dsitingy entticdirsentfin gdielt anidentihieativnfliranpresent, the tag or

20 iRt iRy rrith iy @B ae Rt Ry Brrh it Rianle! f8ecn the top

aﬁﬁ&ﬁe Bottah 1dylee tab faeilitaies e digaalerofl iireading clement during the process
i dent i f| ca qgl on | aye%(s) Thus, a further redundancy

Hasadiee thsadenidig RUEESs 0 |rrprovesthe reliability of
the identification tag or object of the invention.
éﬂdﬂ] a further enbodi nent in which an
f iTharansiemly distriuemegeatic, partIFéeStlagy be PtQY@QQUP@dIOYOUS host
t y, e
25 Iggtelél%l i d&gﬁ? thgﬁ {%eofﬂgﬁgg%gggaleﬁgt o}?ﬁ?ﬁ%ﬂ}} gﬁgc? ntpﬁ éqtﬂé(t Thaterial is a
éuhstahmaﬂ]@'t mm—mhglemxlcilgaitamdt Imgemamleaniy poroes hma:rmaiﬂtialj that is at least

[ ssofr i n ion.features. . .
55Nty UradesueBY B nap AORIA Ry ERuHisE M igyuisting can
Reused Q tidgstedent ﬁv@ﬁi&ﬂ@sﬁﬂﬁ} B hestinddterid) Hake66d fldEhanical, thermal
pores of whjch are at | east tlallyfllle t he host
@aitfélﬁmaqal plability; ifpendgnthiabppgra &%0%@ maaterdal i s poges to giher regions

¥ gtrhgtsﬁ ?%Q%ﬁap%r §erﬁ9§5r g@% bl@l Iﬂ 5‘ 161§ t8é hlos@xiﬁtenal’s stability

ot al | - magnet | gnet | C i nert
mummmﬂtoixaflahyn ehd ommiapted] qhelm@dllra@dlﬁgatmamf the material in the pores.

Such properties enable the magnetic, electric or electromagnetic signal obtained from the

(b}

tag to remain uniquely identifiable. A suitable host material can, for example, comprise

porous alumite prepared by the anodisation of aluminium films as described in US Patents

35 5,139,884, 5,035,960 or Nielsch et al., Journal of Magnetism and Magnetic Materials 249
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be used in the present invention. Usually, this host

mat eri al has good nechanical, thermal and chem cal
wereiBstey i n order that mgration of the matePCalSG2006/000159

the pores to other regions of the host material is

@Q%%éa?ﬂw%?‘%g Iﬁ*e: lg)iﬁp%ﬂenrar% %ﬁg d{a% g%P i %ﬂﬁéﬂ%sh nwant ed

chem cal nodification of the rraterl al in the pores
erti able th etic, trj
el E‘M ﬁéﬂlgﬁgﬁmate SIPRES PRSI ﬂaﬁ@%ﬁ fiig Cesvalty bi- or tri-
Bl@él@é@ol/yrhé}@ 'W'He?é 8p¢ Bomporkint hﬁ’éob&enh&‘ﬁéctlﬂﬁgl%ﬁla{letﬁ%? porous semi-
for exanple, conprise porous alumte prepared
5 @ﬁé@ﬁt@ﬂtm@iﬂﬂ@iﬁ suflups 1@@11911’1? silicom onporpas dHi Y é@atmal-uésee f0r example,

3L 0 3y Mt T OBt L PED s By s s

84s40a pbhus, hdshmatm)mi 11nﬂteqnemnt afvehtien imipdeaBate InP and AlAs.

Bl oa2k Cuten o8] B ML BRLEEL RS LTS, oy o of

tﬁ@ BRINDERY 6f th eE&ite Eiﬁn@r@l'@@ﬁﬁ,%r ﬁ@ﬁanb@ ElincpBil 58, ch@batite, phillipsite
enoved)  or _porous sem conductin g materi al s such as

10 q@ér BaLdesite Qgher shitplle digsoys matpriats: Bclude sinprgapic ¢xgdes such silicon
%é‘r% %ox%a’nd%@ﬁ Advanced Materials, 15, 183-198
% nS anples of I11-V materials suitablefor use
as a porous host nateri aI in the present invention

e t her suitable host
o AT A a5t e o RS PubRioeS s parictes, the
reidihg O s&ﬁh/ aogee odfidédificasom eiferpftidnnmay eohiprige reaitiglt least one

for instance c¢linoptilolite, chahazite .
15 %ﬂhc ‘5%‘? 'P%t ﬂ%ﬁ&‘i‘ﬁ‘i"aéﬂﬁtpé‘%’@‘%}‘ the magisfie PB%WB’E The magnetic field
pHRker 'w%'uﬁl b8 q{lgﬁi? ﬂé}féﬁ&s’iﬁ'cﬁl % Qﬁér&HQﬂf tﬁbhh&%n@xﬁa%oles in the
zinc oxide and tin oxide. [081] Wuere a set o

idendiication dayesnIn Mhisrosss:i b denrpen 5By hmgelated do at least one of the
r?ﬁg?%‘?%a gfls ghrc]a %gntﬁﬁ%gbﬁ'g S}?f r%g%gaﬁpf%ets fo sﬂagg r%ﬁl& orieRlOR of pores,
int@&pamchaztames,qnancﬁentdge offagreciiliiog f:mda bnj'stpk mlezmmbntgf npdpnetic material

20 AL R o BBl b R e o

heed thaedd&istio dfhlee heke Iﬁidtéﬂe@ alonenAk auekample; Jnhsstmemal can be used
he di sﬁ?r der be |ated to at t. one of

é?tdeérde Gentpors Kigey twtﬁrrperatql%swqe%. the B‘Pre%?g%? faterial can be
&pZa@l $HiRASyANd rﬁﬁgd%ﬂb ahdtera1 Oft 1§Chlls%5pos'sfﬁ>leefo B z?host with ordered

d| st ances per centage ofqéore illin nd crystal

noreseintalich theodiserdgnietoreatafalyieraraingi the filléng drera afi thamatgiial within

25 t{lﬁé%gﬁs Etof @(&'ﬁ%e alsé fpo o rt Q?Sﬁie c%ﬂn’?g erQ' V&Hﬁleg disordered
I sor er can C arac errstic o
simtere ald dbomeay ths paneretx@‘rqzﬂ ﬁiledapdn%tbr (twm theer dasd oﬁxaagltﬁelc material)
at. ha di f.feren re.sizes and interpo .

17 St StiehBRa pr o PtecR b B8 a8oPr sRiGhR e above properties

Witk @bt ¥¢ nfaniguededid ProdusB@B@tibcCinat eldndticatioh lbgerdfshe tag or the

possible to use a host with ordered pores in which the

duech Fegeplse Be eonsigery asylegreey PheeeEM i | 1 i ng degree of
30 the material within the pores. It is of course also
possi ble to use an identification layer with a
di §2diele@ne temhodiment dthel iddngificationy layhe ipsubjentadatpe a ghagnetic field

]Ir rltS abf rd%?en%[naghﬂ otfl?ﬁe %faise%stoénenaga?gcttér?stlgaotfetﬁé %anetlc field (the

signal) of said portion of the track. In this embodiment, the magnetic material within the

identification layer, can be remagnetized under the magnetic field before each reading.

35 This increases the magnetic field signal of the track for easy reading. For this purpose, a
29



the crystal orientation of the material within the

tag, for exanple. The above properties which can be
woampad@sed to produce disorder in the identi PCTaG2@/000159

| ayer of the tag or the object can al so be considered

e f f odi h .

FEREPRCR0 o PESEORH okl HELP EREDETER (bR pagetize the

ipentification &xeyel) sdeth es rthat qmdm«ed)bytshﬁplatbak eaphewNer the magnetic field

char &?I‘Istlc f t he .ma netlg fleld (the signal) of

@BPI& SoTeRRids HecmBIRELons BT PREREtS nhodi nent, t he

magnetic material within the identification Iayer can

be rema%netl zed under the magnetic field before each .
5 r eHif3hgAditiionally 6F elieraatiyels t?ragfhwlf@atfqretaa o gt offthe invention

for Yo T ' Mo or :
AP Ghffse O Ry A MLd lor B HHRORF AHIGE! Blectically
dooduaingagatetialz endlinde indtaly, isfidhc at batmdt dipeited BUCH, s Reh&li or alloys

ekl Fomtlescth Conanarueteroegitf e BoEn g esBiin arsenide,

4a08) nheide,tplamaln yileideakiliesh alitide by sichddee (SlCr) to name only a few.
I dentification tag or object of the invention

10 Acsepting b Busgmbodiment, amaggepiy iead eadyrandierised na a%admgeelement for
s’ﬁﬁxﬁohhg ltl%%derﬁiff‘c%ﬁf;ﬁ L3kt % 1‘8&@@1‘& %én'ﬁ@ic ehl%e% thaﬁ;%!l é‘fij)‘?med from an

such as but "not Iimt

@d:dtl@mgnﬁm eefl dighibutirinecsaussfd @emssme mdtrcnﬂ hhgmghtaé ﬁeaaﬂ some of said
d 9

ﬂr?:ljt? 18 gm(ﬁ’fa?r a}%’/ ;n?] r%célca{:ﬁ)ag%néteyﬂegtglﬁ ?%sqq%it& c%gflu%{@lw n%edance, or

tIléSﬂlE)& pf tiee mdﬁ&nm&ytrmufeévuon@«mtwedxr Remiconditive particles as a function

15 ool o Dt SPR el PRl e Be Rl R8h BRoPlaygpain devie
(Elﬁbllrz%fi‘hdc&ﬁﬁcth@es@héd?) GRtlcAsd 604 P608s hohimadéril fiy 1:5'8?5% of which can

froman electromagnetic field distribution caused

%ﬁg@%@'ltblﬁlqc@maﬂymogg%m@tpm% any b the hegjrgaterials 11)s/ted above in
@2@%@%&@%@% Pl LB g v
the randomy distributed conductive or sem conductive

; o ;
R T T —
1ﬂ€tﬁﬂicﬁﬁord éaiet e:oﬁqmrshlgas pﬂuﬁlﬁyddﬁbpti@lls'eﬁﬁl@éﬁve Iabsdrbﬁve or active

case of a oys hos rla e.p s .of which
15E1GPS II%‘&dgﬁ“{ g’élf"’e‘fé‘? PE%‘T y € E%{dF '@g‘ﬁ?&f’{lu%‘l‘t&’ées Cﬁﬁ;}nd“de for
hmblte MRE! cdRifsd Hithid pap@d ophRQY Sibk @png&qtsxb@m oMeldh randomly

the magnetic particles and whi ch are subs
4lﬁ§but33 igbleaywisiein g dgnsiaosd polymerd dit | aticalty active’ in the present
25 a?éﬁ@itﬁﬂt it Ysellng%nt?? 38Rl chiy tth@ Bal @y aﬁ@b@ﬁlﬁn@@ypolansatmn of
rise an dentitication yer conpr
lpghm thak ist 1yansfn1tmepi thoaighyor reffdetadt frone thembs‘kmprdmg toothis embodiment, an
tiv

G B s T SR VRRER R AR g formed rom he

1&émifﬂhﬁon falybxetfoa eﬂbﬂkad@ﬁﬂicmddﬂfeﬁmﬁap'@heseQ@éﬂtﬂi@bﬂdﬂ fé@ﬂ’uﬁes may be
pes or even rand bbl e

or | distribu edb
@fi 01251, ?%ﬂ%%ﬁd?ﬁﬂlﬂ&? Q%ﬁuorsveasﬁﬁﬁ%{ 16, WgKe P%h “111H al particles

30 thﬁec}ﬁﬁgéﬁ{ét 180RPbE ﬁﬁ&h&ﬁon' &r d ﬁn%ﬁ’enéf ﬁ’ﬁfl&lh@ uR$ fluBRkce at different
hange t he vvavel ength and/ or pl ane of pol arisation of

Wﬁ\@lﬁngths andiog changa dhe plerciofnolaisghonpe! interdased leghtftogame only a few
ﬁo@ﬁﬂ?liﬁ%&cor ding to this enbodinent, an

[085] The invention may also include a combination of magnetic and/or

35 magnetisable and/or conductive and /or semi-conductive and/or optically active particles
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optical detector can be used as a reading elenment for

sanpling the track formed fromthe identification
woOayweridsie3read the identification features. Thee®/sG2006/000159

identification features may be fornmed from for

oAU RRth! AL LSS L PSR s, g

cpmnhtanatmm ofom opﬂcahvadiﬁctalﬁba anfl mmagimiceserﬁ}mahoﬁ bambesmglemented

Bl 3¢ BB PR, Bedl nofhe PAARaAT oy "o gy o rgest

Jia®asibh (bt neSlim{te&Bh) oFh@weery gitiut 00 nERIM@E:S €0 htitslk 0@ nAcrometers.
conmbi nati on of magnetic and/ or magneti sabl e and/ or

5 conductlve and /or sem -conductive and/or optically
t[@)ﬂfg RANEI &lf?ﬁ{éi’ e‘iﬂH’onh%nt'oWﬁ@Yrﬁ/ehﬂ& rtﬁ‘é ﬁ&lﬁhhbeft%natﬁg or object
the securi'ty of the system [n one casé, for Instance,
congapmgh ian aturdity off aimt;ﬁcatml layersi bachaichmprising identification features,

tic,ve an be ..npl.enent ed... Typi ca
\?fﬁ%ﬂ gacg ggfeg%fﬁ%a 101?1?5 Hals eﬁeiad?bgg t1ﬁgc%lvea§%ﬂiyf glﬁy identification
lagater Byresadigymdiidval issis, dimmims(dmnfdmhubn mn‘. Béllocated in the
nanoneters t

bet ween abput 1 0 iy
10 %F%}%%?% tag orgthe gBiept qfr%h9 apvention, {g. gretaergﬂf%g@ﬁgqq{ur% and additional

bR mlal¥e M WpridSE b Pestct k& i@ iHeAdg ayPb @fhched or background
contains a plurality of identificati on | ayers each

ipfrpelien AR FUCh @aXedBIf eat ures, wherein each
identification |layer is readable i ndependent ly from
ot her identification |ayers. By reading individual
I a)[%%} Inﬂiafﬁlﬂhca‘rmnbddirdentpbné off bothatfithe setanf bentifcatoadnformation
e entifi ion.tag or.th ect

15 35fhre OB DE DIl ERE Pate i rPrine iy B ARt o Apitable for
pHkRENRAL prorRclind @h@ iRédtTRain Anfi@Eiet fdn WHtdpet (r ta@@mple, by
nmay .be attached aqr backaar ound information concerni ng

sl 3pf/98 Geachanied Pprafation) fagptiseisednisotn e this SRl does not
fetdht af 1dafigsoiRl st tAE idedBREdtfonCrRithRR fdHh ‘%ﬁ‘@trbé?f‘ E%me)les of suitable

Is/are covered by a protective coating rinci
wolerigl that e b¢ comprisadsingthp mackiﬁ@wreo(roaphg/ $11Ktl; e put are not limited to,

20 1%%?241&25)( g&nkg gg‘ ?nbd;lda%”féffoh %Eﬂn% /al Iﬁ‘élﬁggﬁ&:‘xe?” F 5198 JR9RRSr deposited
Iuetgna]dmdlm)émamdb,enmed am@spHons ghmoﬁduasdmnbad—ﬂikb material (film)
f88 2 R RRGHE Barty B At Sioof o s Sodi & tacquer. This

ﬁf@fe@ﬁV@éoattth‘(Ia?@*jlnﬁ@ HeQifatBadatenall Rehafdt8abiliMes defined herein as
coating inc but are not Iimted to, 20 polyneric

ruateria Eleéqséﬂy havingr bulk ¥iglst stregs oR50 rr@igernsmnﬁ@@r sqyare metre, i.e.
25 SPMNBY, BF mAR oMK eﬁﬁﬂﬁé'otf%dsdﬁ%l%fﬂcﬁ&m&u&ﬁt 88s a@ﬂféxmﬂ@ material is

ni tride;, anorphous dianond, di anond- 11 ke materi al
mdlyllmthﬁw@htha@ymteamm haskiése @dwwngesneftbmm@h and transparent. A

[
%{1@% ?cﬂm\geﬁg g§ P?et e?x')i]etﬁacﬁlgg Jag%%gﬁéduc-gﬁ bgr d1%|or s&n coating
thhang' Wll’l’aheirolhaiom of dehbmerc hedtkyinmataeryiad. eTheainonomer solution is
I.E)fgefe g havi n& a bulk yield stress of 50
SPE AN R4 et re, i.e. 25 50 MN/ n2, or
30 nore. An exanple of a suitable polyner that acts as

the hard material is ] ) L i )
[088] Methods for forming various embodiments of the identification tag or object

as disclosed above will now be described by way of example. These embodiments are also
applicable to the reading element, to the identification system, to the identification
arrangement and to the method for reading identification information.
35 ‘
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poly met hyl nmethacrylate which has the advantages of

bei ng tough and transparent. A single coating |ayer of
weoabo/setehyl et hacryl ate can be produced by dPETS62006/000159

spin coating the tag with a solution of nononeric

h h i s,. .
ool (L ' Pas 6L Ry Pos P EPE BRabetgcttins” Psalichuspmuges @ set of
1ﬁ@ﬂ1ﬁfc@lﬁdﬂ nforakiv bevieghediariticatiaf la Fy&eaﬂrai@ed bhiagadp@of an object

r .obj ect as disclosed above w w_be d ribed
glw?ﬁB?S dieatprkacssTRbdbe Ghisstiche TSR P S5 pOfion of the

1@&1@1@0&@(91 ﬁiyér‘-’is iatdiem s rﬂﬂnﬁés@ﬁﬁﬁ@n&oﬁ%zﬁ}h@e manufactured by forming a

dentification system to the identification
5 cawrdng@mmngw tO@ qfﬁbe Iﬂ@nhﬂ@trbn dayes i adgltlon a layer structure can be

1%;?& fn xlvﬁ? af fégé% 1ﬁ %t?({no pagllar 1 %ra% ed Bgtween 2 bottom layer
conpri
anétthotop Heat |hﬁ isG alourg1 ai lmfnnrarmlt $’Cﬂf¢t\.h6,VfOﬂ @xanple may_be produced by

i dentifj cat onI er an on an edge of an obj ect
BB AR Do ek aRT etk b oD arpiaons Lavar Pt Rrip aver, and
16dneed ﬁ@@ﬁbb@%@@f tth®Ramfwitha ARt isf th?édkoﬂfhicﬁy&{pob@ the thinnest
| ocated at its thinnest di nension ma%/ be manuf act ur ed

10 dypessiniiiofdghe Sémﬁh‘ﬂbﬁqnﬁﬁ%tmﬂgwﬂbn heofagh mayebe formed by any
S{ég%&%&eefc#ngaﬁn%g in Hﬂg’t J{qrgcgg onele]i%d%ﬁ{l%f %o(%gaﬁeooﬁﬂy a fow.
Iayer is arranged betvveen a bottomlayer and the top

ex 0] . T b st g KB on e A b obingin cach of he
ﬂaﬁy fiays ﬁﬁrtglV\dli @B@?a% Qﬁfmtﬁ’ﬁzaﬂorb add Gﬂbbﬁyte lTh@ rkdlt a&dpedthen contain the
and | ocated a e e

15 ﬁraa%% ot expase g Khigpgst Hh@%%%so%t the lflﬁtilt w&wn gwf% neqogpyising the
rggdagquéﬁ&@%&pﬁgm&gent ification layer. The track may
formed by any suitable technique, for exanple, by
cuttlng, abradi ng and/or polishing, to nane only a
09 k.t :
o 1890 et SE DA TRERE o MebRLAOR K o Sithorld® 8 Jeastin par, o
pd;lﬂphﬁyalfeam@ﬁﬂy idistidtattedpartielgs. @heab@mﬁcatlimmyMap tgéxmed using a

20 RS o DB e e TR BB Ry frRng o porons

e adlde flldenpbieks Cott iRNpb@as uhasix WA lduitibledgRtdiabed create said
aboye, the identification |ayer may conprise, at |east

qlsr?f‘éfé?q Sm&“BP%PaéTlP]@% of randomly distributed
particles. The identification |ayer may be forned

using a plurality of randomy di sordered
st H981 ur esiugh ratpoccbl@snzmamm‘@@tsghé boq’lwha\@ngra e} od rggstoply distributed

25 p':@ést I 0, fehd !Ldeﬂgfigﬁ{o%sla? 1, cxm "gé;?f dtg?éagir&%s%gtﬁx is made of a

e nmateria crea
msdghetit or am/gparsbbkel rasterigl0 8@ tlﬁuvachdsaoppmmm $eaded rth modulation of the
rand i stri b ted

| d b d a,l ot .of
fspied P Pt Do Fray Sl St gy e porous
rhzfteﬂieﬂ €s ﬂ&{ ﬁidgnéfﬁ:t, tHeX pofes HIB1IQT orfat least partially filled with a magnetic or

magnetisable material. Other types of materials may also be used to fill the pores,

30 including semiconductor material, electrically conductive material, as well as optically

active materials.

[093] Alternatively, the identification structure may be manufactured by implanting
ions on the porous matrix or a substrate. According to this embodiment, a statistically

35 distributed arrangement of implanted ions that have then been thermally annealed is
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magneti c or magneti sable material, and the voids or

pores lead to the nodul ation of the detected signal
wdeonivasiicdr om t he i nformation | ayer. Alternati PergG2006/000159

where the porous material is non-magnetic, then pores

tﬁ%éﬁ@f %:eangro J??ar%%n ﬁ%gz‘%ﬁn% n% 031:, %tﬁcﬁr%’lﬁgr ¥41 yg%lgdlstgbution is a result
dgfaheranddia covlgshsooftiie imsslanted idoslattet thernpalaasealing,
i ncludi ng sem conductor material, electrically
conductive material, as well as optically active
maj Yy a'A@ten{a@lQa}y AlotigematdaNel E’truétﬁ}% rh&‘ﬁ'ﬁ& in{anGAch@El using a phase
structure nay bé manufactured &; ;g anting ions on

5 seharafhort olign immiscible binaryspdlymes tdcco tqjt%em@dlwpét a two phase

gal [ r f

SRSRELTER fotobbl RS snd bt Y LBehl ol € AAEHRA ol scparated.
(Dﬁd yfpthese phasessraly b@relﬁayeman@ thehresul ey tavﬁmezse(br pores) are then used as

t t t
B Bt el oGP B e ih B LFRE P hipfyfiuced

anneal i ng. [ 094] Alternatlvely the identification

structure T@)F/ be manuf actured using a phase separation
10 of [Q951i dniferthes| espeetnalf yho dnyantien inelugegiangrading; Apgce for reading
%ﬁf@aﬁ&pg’ s W a"lfi?s?es&%%tﬁ%dfﬁaﬂ&? qnifoﬁ{laﬁ&{ Fﬁd“i &cond set of
ayer then the two phases are automatica
idegificatied infOrmeativh ¢thedeg phasersbjwajzo be idenidiedd Smhja treépsling device

c{o%%%l{s%éo%tgle Vdrrxtglrﬁé@ég ele a%pgrdﬁ{ tﬁ%&%l Sﬁ1d F%h set of identification
1hﬂﬁﬂ1ﬁt16m ¢t imdngyceﬁn Gﬂmcbq)ol aed ﬁdaif@lg ect| ﬂﬂﬁz}t lé‘ast a second reading
rther, as the inyentiqQn includes_.a r ) .
15 Qgpeuadnged %&aﬁ*&g P SRERPH F74 tofoslenicaian g afon %gerfg%dmg device
1§ %Haf;téd tFRAliat 1&@4 to@NsibH OFBRL 4tQBasB B Set§ OF R tif84tioA information
dentification infornmation on a tag or an object to be

ama@g@d o1 exiincgperated Wiskinidideraeh suefacasotpes & edangs of tigbject.
one readi ng el ement adapted for reading the first set
of identification information that is arranged on or
i n¢afgyor aﬁtlmﬂmrmsgmtodf thetreadingl davick aadhataits emd'rgulration defines the
ted for readi ond
20 eaRReP RGN 2 Far st wiae pEe A0 b RhaRhn o be read.
@Hapies! mefre&ﬁngteldnﬁb&ﬁ int t@ readimgdevits ara ﬁiedlﬁ positionel with the
g%s of .ident tlonlnforrmtlo arran ed

B8 Herise SPhinERRY ROy ERR AL S St Qe gPicet corresponding

@'ﬁ{b@& efth sth&r ﬂéitﬁﬁ;ﬁtlol{ 289G ha000%Reld b"’eS]BSaﬁEd of the
reading device is that its configuration defines the

spatial relationship of at |least two discrete areas of

i demd . . .
25 | IOV 54 b TARTRN o 6L 830y Bu AT s it o
‘ cpm&ilattingneﬂ apdoctating ethe effvdt mipndle g esagli stcont asigndl e yheeelyh obtaining

ific 03| |on t.,he obj ect. . .
5B At ghe 5B b -d8n i FaLE drniifiqagion fostores of the
filkf @t ideAtiAGiHod erhatet edd iiedficdtorofangededitiesécond set of
t he reading device further conprises a proceSS|ng uni t

idgntificghipR pEoT IRy ThS FERGeENinaBE FMayfGopgrisg il (i 4oty picrocontrollers
30 ﬁ)g ggc%c%ﬁ%ﬁ’é‘ @nesﬂegéi‘@ alk, hﬁfcﬁ@é @b NGitl rﬁfc%dﬁﬁﬁrbﬂ’&s available from

rel atlv spatial position between t
ingayfa¢thiiecasien ag e&TM’Eés Iokeschle Semiconductors and Analog Devices, for

example.

[098] In another embodiment, the reading device further comprises a guiding means

35 for guiding said first and said second reading elements over the first and the second sets of
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first set of identification informtion and
identification features of the second set of

wodaimtiB$icgat i on i nformati on. The processi ng unPCTSBR006/000159
conprise 1 or nore mcrocontrollers for processing the

read. Si. h i -bif . .
HERAUOT B 6" 182 REHY el oy obptise st it gg receive o
pFlid of the ebjecial e Sem conduct ors and Anal og Devi ces,

for exanple. [098] In another enbodi nent, the reading

device further conprises a guiding nmeans for guiding

safehof i 18 YettatdtieRiathere ARE thvieRBEH RAJIRICRIERLS R¥Rifidal8n system for
first and the second sets ofidentification
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SARRLR LA R0 OiRRAG B1cflst 02 ASEla kTR g may e
atidelretd; fand ag iremdisy stegive f acoiddento ftyé rigvemnion bfoe atadifg edentification
.System conpri ses, an, i dentification tag according to
lpﬁﬁﬂ@ﬁb%ﬂgggﬁ ?ﬁ%?“k@gﬁggﬁnﬁ%? i dentifying an obj ect
to which said identification tag my be attached; and

a readi ng device according to the invention for )
10 o HHORL I et fimplemestations Jheratieisnt efysi§ie dav, benused to establish

1hﬂﬁﬂ£dtﬁﬁr@?€&i%réeagf d gﬂ&lgl:t l@n@‘iflﬁ@aﬁbﬁﬁp@ﬁ@aﬁfoﬁt |Oth establishing

the present system may be used to esta
nedigndeadita phiangagsatica) deeg. Fhamnaseeinat pedigee helph trsmaintdin he pedigree

i i o~ : '
ARG 405 LRRAY, RELESHS! A e, pampgonms of
phaimdcaitical hérugeds gwekt of taggihar iec padkiagilp OF uebynd-product with

.taggi ng raw naterj. al sed in.the nuf acture of a .
15 ipahetl Sk ecgrie T WirveRion st A B ackigingenture, By
iftfpldniktiap CHREIEHY Gheddlifeh duaiRBt ihbi GalIRRuLAY reesO s with the

to the invention each possessing a unique Signature.
@yvq:rmfé@fg qutﬁ@alg etheifre! delikety eEthgurpdust ople the shelves of retailers,

tﬂﬁ@&‘it@rﬁtaﬂbigﬁ %eOén@i(;ﬁg@Ppﬁggm fo ek by %Ja%ﬁ&%hﬁ very of

raw materials to t delivery of the product
onto the shelves of retailers, this systemallows the

entq suppl hain to, be tracked and traced. [[0101] .

20 PR SRS, EPotpcR il R B 2B iaeRicinng, paert tagged witn
iﬂxﬁniﬁehﬁoﬂ g ettewididy tod @t pleb@dtinodhtioag ?“ha@@rh atlire g)fte:ach uniquely
. .Jr.esent, i nventjon. The signature of_ each unique
lﬁﬂgﬂ#@@’g 15_5?905?64 8 5 ierecuich 14 aa%@%ﬂalgsf‘éthm%lfq@v network or
OACE R5Ed kL nBivioler R dRSRE aRCToMRk iR ihORvwAmMerBlsah ffifacturing
net wor k. Readi ng devices are |located in the raw

frilides s thatfha drcaming baieels eant be repé gnd gs dpparturhgrom the raw materials
25 rieéﬂﬁl?i@hﬁﬂl ?éfcﬁlﬁgeﬁ GRAMbOGrdckaf A8 q*dg%%fl?ﬁ ahd lﬂraﬁb%%ep "Bnce the raw

ne raw materials nmanufacturing es can
matered e droam drarpusaiesitions ahievedait thbaseatralOph&ntakeuticalvdrug production

.erials f. ' | i ' h l
R e T -
alif theh@vwb aiat@lats abidigr @ed thn ghargresdid] drud e achdtafeas®r. After the

nthis,. ner, al] the raw materials going into the
Pbﬂ%%?ﬁ&%%? B’é%ﬂ i3 QF@C?Q e&@&éuﬁ%@tﬂ% i W%’fcthé isipagkaged 1s also tagged

30 and the signatures are once again read and stored in the database. After delivery of a

shipment of these bottles to a wholesaler, the wholesaler may then access and query the
database to determine that the bottles he is receiving matches with those that the

manufacturer has recorded on the database (namely the authentication data).

35 [0102] Thus, in another embodiment, the identification system further comprises a
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pharmmaceutical drug is produced, every single bottle
in which it is packaged is al so tagged and the

weigTatsmses are once again read and stored i n PO®/SG2006/000159
dat abase. After delivery of a shipnent of these
bottles to a who] esal er, t.he whol esal er may the .
cSRiuied i RO RIaOSHEE QIPOPROBr hPE AP ppdo suhenticate
s §i?ﬁ>£cmfe§ when KeESiiNg g idatiehesa\biijbot! S&sen prldgtant Bﬁg also be able
manufacturer has recorded on the database (nanely the
tapR U @attansiardl ety onf © daiabastingstaining sHGenqation data. A computer
ﬁg%gll HBYtbe Lk {od?fb%!egs' ﬁ\,?etri'eg rfro?%sdt 650 Hle ﬁﬁ%.to authenticate read
conpri ses aconputetr program capabl e of processing .

5 sigretiress The comautes progedn emytincgporateauntyeethod aititablecad determining a
Si tures en verifyi the identity of an object.
St BLM R i o e Pl T o g

standard query on a database contai ni ng aut henti cati on

dat 2. c uter program my. be .used to ocess .
qulfroat. 7 7lees Sonells S HR TR oD Sl ehe Rl i ugagin view ot the
féil@@ﬂ%ﬁe@é‘riptﬁh,edﬁﬁlﬁﬂgdtaﬁd nPf-Digliang sRynpl&cor por ate any

net hod suitable for determ ning a match between read
signatures and the pre-stored reference signatures.

¥ 8 By Th elﬁﬁﬁtgaﬁoﬁécétﬁbdaﬁm&ﬁg vi'iﬂVI‘f‘dHr iKNgtAibeddBy WRHCof non-limiting

y unders in view of the follow ng description,

axanapes @slyamathrreferdnicaiia thegeennepmyine, drawinga]in which:

1] at iy odi | ], . ' .
BT, TSRS el Ot R RRRCARE s e
readiogpathiidentificatiomy, andFighl cdtiowfsGlfkndpebiige viewafahoading device

a_.perspective view of .an.identification tag;. Fig. | b
15 QB esd e sadig et et aRtioR 0B 4 aRt Seion il 1 o
| c[¢lveys aFiBEDS PGS alf 2B NoSle gl dVtaleddRMhGeadif BRgnetic data

used for reading identification informtion on the ]

fremnidenii@entivanioabies pompeying igndaraly dispsisedimeagnghe particles. The

i H@&a‘?&g%h%?ﬂﬁé a&aﬁ&gufe”ﬁgnaﬁ "RSRCAAIHIP (HPGIGL 'ax?ﬁ 4@ bars of a 1D
romidentification features conprising randony

Wireyler st Figaghailistratesr thie ohismatcheetwidn tier analagne stamak and barcode

t he anal,ogue,si gnal | ott ed inst the black and
20 4 p AP ISy e R BOnIRIR. L0€ Pl 50K A0 the
M $0w07¢h bEignes llidnates nal agugemegnal whiohl tharcpidd thgy sandwich an
ntification features ahe m . sal |.gned

when the _id .

Qo e Bl s ik prEResRe g RA GEnR et ) e Rptween an
SRichicidbntifRaos AW &h iddhtiBbiREllaydri 9. 3b illustrates

an arrangenent in which an object is sandw ched

bel®W8h anFigptdacand 4hgdwr 4 pretiied pibeginem of A tag having the form of a
h5 L L cat 08] Figs. 4a and 4b show a
25 %§€P%¢§%ﬁ é#%%ghﬁéﬁéag%ﬂé tag having the formof a _
st (03991 hat FiganS®uendribasiyed additional prefspred [a@l@djmeite svhere a tag is

5a and. 5 how addi.ti.onal preferred enbodi nents where
PpR0 reRa R B h R Een B Frbe SR PIRN o can b
ar [en19ed i Figo6 8hdvagmbddihék whiegk thé taphiewsthefomd bh®birsor a rod.
where the tag is in_the formof a bar or %rofd.. . .
[0111] Figs. 7 and 8 show tags where a set of identification information is
30 arranged at the interface between the tag and the item of value.
[0112] Fig. 9 shows a tamper-proof tag arrangement that can be easily damaged
upon being tampered with.
[0113] Fig. 10 shows an object where tags with identification information are
arranged on different sides of an item of value.

35 [0114] Fig. 11 shows an object with a set of identification information on the
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[0111] Figs. 7 and 8 show tags where a set of
identification information is arranged at the

wonveErBaise bet ween the tag and the item of val BET/SG2006/000159
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[0112] Fig. 9 shows a tanper-proof tag arrangenent

h . . i h
Pt i Epteg Bl AR A RO AR AP Riighalloh

i dE0IUBT | caligol shofworampdmioodimes arthaimyenticonwhiért filer ©lettification tag
.Sides. of an itemof value. [0114] Fig. 11 shows an
13BP%BlEH t h a set of identification information on

Fhﬁnhbf?t 1Bd13 sRowhtefhobadg GRANVACR aNIRBIDtALls PREeras a set of
identification information. [0115] Fig. 12 shows an
idenvdigptieminfematipg i nventi on where the identification

t agh41Sy Nong:pl ' : j :
wnfO 7L R P Shov e A4S Brop Al rores8M,) B h2RIALEH & Bortion of a
lil datcofie;cBig ddbi depmtsratcan ol o 0D1Freddegbeing) antetiogated hy an optical
gr %%thal. rggr esdenta i%n ofd a rdeadi ng of a portion of

SENSOH ALY IGANCE TG ¢ BRLDOEf¥ M as of a I D bar code

bejo1g 8] nt qfigplﬁiﬂtbdvsthy%@ﬂﬁ@ﬂtfblﬁ‘aéen&@i@ﬁ@f agdortioMoof signal of a barcode
i nstances duri nlg, t he barcode reading. [0118] Fig. 15

reHBRE ergprdpisrplain hovh prad vy of the sigaal MasHRs 49sn of

Si of b hi ' o | b dF
anfTHI2) o Jep RS AR { SAMICH it AnitRion of agbRicH ST
redbing insorderdpteixplain hayp peadpms off the sigodl maspls dorgn of

By O eS8 LS S50 BRI Bt it ot

targhdb redding ia ogderpd explhinhepr ambysisatfitioansighal mgydretdonn. of

Si | of bar cod eadi i.n,order tq explain, ho .
andl38) < ey £ imies SpagiBectdbls Tpesed iy ieingo dgtitication layers,
drlel FSWhRhES r88iaBRi ¢@ta bitad siiFader@iGe BhothdrrehdMdle via its edge, and a
identification |ayers, one of which is readable via a
rReding deieaios repdingtho Phiet r eadabl e via its edge, and a
r ek deyii,C e of irgadi ngy:theaabj;gc a5 SinkiQal f
degqiéztag a‘rellyl bjelegc?iélt9 Egt g#s&%]gggg%py\ﬁgtﬁg%%&évﬁﬁ pti c;allpi1 v e
idergificafion tdormiation and e tridnghbar reeeiod ndeatifl cationrinfomgatierr.
ar i dgntiyfication infor an. [ 3l FicQ. . L1 .
ani23Ly oo ADhr By o YLyl ot BB B PpriehEH identifiation
inflembiidn aathgsdl hdjbesnebi o pice rahgetngolpasetibn troatarial containing a
i ece of rectangul ar-section, rial containin L
Pushiret O KES AR WP S8 BRPSFAKE F GRS dgvibsgyr reading such
agﬂq;;&ta readi ng device for reading such an object.
[0124] Fig. 2la depicts the normalization of time .
doi¥hZ4] dat Bief Pbardepiali the sosnalizaer af émeedangp data from readings of
gﬁpgg{raeietsg%@g@%%qﬁ%omgumr&o $Patal AbrAAMBIR FRlfes 210 to 21d
depict various situations in which read signatures from tags with misalignments are

of a barcode

mismatched against pre-stored reference signatures.

[0125] Fig. 22a and Figure 22b show graphically how a read signature is matched
against a pre-stored reference signature.

[0126] Fig. 23 shows an object having embedded in an oblique plane randomly
distributed magnetic particles.

[0127] Fig. 24 shows a process for producing an identification layer using
compact nickel flakes and using elongated nickel flakes.

[0128] Fig. 25 shows a roll-to-roll process for manufacturing an identification
layer.
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depi ct various situations in which read signatures
fromtags with msalignnents are m smat ched agai nst

wonres7atsiced ref erence signatures. [0125] Fig. BeasSana@h6/000159
Fi gure 22b show graphically how a read signature is

d i nst -stored ref i .
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objorgeie plrge2r @Eﬁi@fﬂ thedprehdrhtiat f FABRIARGH GFRAN tdeglifation layer

[0127] Fig. 24 shows a process for producing an
usiggstintingar fdh | ayer using conpact nickel flakes and
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-to-r ess acturi ng
5 alubeintunf fodlat i on | ayer.[0129] Fig. 26 shows an optiona

st or fabrjcating an identification,Javer..[0 -
Fi (350" R SR b Dol oGRS RAE Flipefrilpodizing the
agg@gimﬁ feation layer using alumniumfoil. [0131] Fig.
epi cts an_anodi zi ng process to, formdjsordere
o3 Bt it 30 §hawis adXanRbATL S EInE 095 ?‘?lmeat. Ogéhe method of

i$he nég?oﬁgagﬁftggmg&gtﬁmf‘orm ng and pore filling after
anodi ztng the alumniumfoil. [0133] Fig. 30 shows a
10 flowchart illustrating an enbodi nent of the nethod of

hdgﬁgﬁygﬁ%@? elg%lﬂo?vcst ang&%j%&)e(og g\étgg)giicﬁgrdtn%go goﬁéllle En3Bdifhent of the

or ag
pesseadinn@nionoin Fiperegt € sanibjdchtianis ataptetirio Begdentified,(whith can also

eaogebiood RutieSaaua aton e iR { T hae oo el ted8 fyrores 101 on

i%sQ0p Basacenbbd Chhe bisiBkitHak ingeHer RentiGodtibneBathibt, Mindly 8n idtification
surface 102. The object has further identification

15 lpyest oowainechavighiy mmlangehe3-f Theseigantificption feghtesi way be magnetic
LA, L #BED TR LRI RERLer AN i,
evaigplet apticplafibérs seatteradr inape ipbaak) oy etlr fcengisiently, ideotifiable feature,

exanpl.e optical _fibers scatter LNt I
SGnay Pshal bhendrR ian AP es el b G @ Bt pMHon between the
1 @iﬁ khelnabud et bigiﬂsmiﬁﬂaﬁoﬁ lasfornhationsie disedTtoeestablislt theesignature for
.Spati.a osjtio etween t features of the.t set .
20 16?11tquggtt€q P g@t!. GaRy O SRS itﬁe ﬁg@x@, 3‘53 lélgil%(\f%?lgﬂ 119f|%?gnatlon in
pRAIMABUE Scddablel ihE et pdot e oBlice Gthere he G@htiABati@ERMformation is
fromthe figure, the identification information in

egbased- 103 i s readabl e al ong the edge of the object

where the identification information is exposed.

[0135] Figure Ib shows the reading of two sets of

i dENBAT i cRigwa lbrshowstie wadipg ofitwo sets of identification information on an

25 identification tag 109 having, firstly, an identification layer 110 comprising magnetic
features contained within a plane as described above, and secondly, a barcode symbol 130
that is arranged on a surface of the identification tag 109. The identification layer 110 is
arranged between a top layer 112 and a bottom layer 111. The edge along which the
identification layer 110 is being read can serve as a track for guiding the movement of a

30 reading device along the identification layer when reading is being carried out. This track
is defined by the edges formed by the top layer and the bottom layer and may be fitted into
a slot of in a reading device when it is to be read. Alternatively, the track may also be
formed by a groove defined between the top layer and the bottom layer, so that a reading
element having a probe-like protrusion that fits into the groove can be used to probe and

35 read the identification layer 110. Such a system provides immediate benefits in the
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identification tag 109 having, firstly, an

identification [ayer 110 conprising nmagnetic features
woani7assesl Wit hin a pl ane as descri bed above, BQ@SG2006/000159

secondly, a barcode synbol 130 that is arranged on a

ﬁgﬁﬁ&ﬁ) Al rE&ﬁn dE Bl %éigaltl'?)o&lﬁ@g élgg Bf H&ﬁufactunn% ease of location

ent | |cat|on ayer I'S arranhge et ween

dralyease dﬂl@aﬁngﬂuowt, faraxhayke; mbtlanichheuidelgpe. al ong V\,hl ch

the identification layer 110 is being read can serve
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e of ,the al sa

needed, C

O etincd PG & oRRCane’ TrreY n e RL M N e g pigtature can be
de@Bshel. MRYLdI8Obr Bl fhysiRel MSpertyBeiff nidaS@e®aidrRfibas are generally

%§137 In general t he signals obtained are r eadi n ngs
ergnipgl, alpag theslop e @lyleaﬂov %€ theiEagk, Speththahe sensor element of the
25 4AEQEBLHERR, I&@raEﬁﬂ%f&§ ama/asp @h@ffull MABESAERS rack NRdditionally,

variation In a magneétic field, reflectivity, an
@h@mm offithg itf&ntkﬁcmlen dicaterns ef eeatiof identifitationanfornptiamay be carried
f ta' \f/ﬁ'ﬁaY ﬁl GCbf {hcéaili ﬂﬁﬁ‘ﬁ&ﬁ N eeggﬁrﬁbleecﬁr thé %larcode is 2.4 cm in
uc arice, r omag netic wavel'e

Ehgm ﬂl@ﬂﬁ@:ﬁlé areawavthe amnhﬁbamba 1nﬁ>|r1ﬁathclsmmdgmehd by the reading device
0%1 gg)}né%%g{sewa' Co r?g)n%tf %ﬂ]ogi%lg %ihge%ct%glr cgfe t!hgtbl %de or any other
30 hr8RAklY sd@tddfRartinG QbR fbPEkahHI& Second signal obtained
from a second therr features’ spatial relationship, a
signature can be established. Regardl ess of the

Sgﬁgir%?: y PERBRS fstB®snd e&%ﬂﬁﬂ;‘r(ﬁ% reé(cﬂﬁé BL¥i 00 Po it is adapted to read

the identification information contained within both the surface 102 and plane 103 of an

15

identification tag 100. The reading device consists of a slot 105 wide enough to allow the

35 object 100 to slide through it. On the upper edge of the slot there is an optical reading
38



determ ned al ong the | onger dinension of the track,

such that the sensor elenent of the detector extends,
wonref/asaieBy, across at |east the full w dth of PCRiS6€2006/000159

track. Additionall y readi ngs of the identification

f%ﬁ%‘} e@%b‘(ﬁu g\fg?,y 1;01‘ egl?l}qsgt b fd ﬁ%ltc%(gen%:a&%g e%en? nl“hq?Xpt(iecal element
i ghositibhiddcat 4s01. re&Dthee)pafmhdenﬂlﬁcettm featuead®1is the ébjedstl 100 slides

tlilwgn | Pe%gﬁ}§q%#qggsdl é(:a&%g?;; %eq%gg he | qgnt g Ca}fy edge of the slot, is
FRILES B Rad %tlﬂcﬁﬂlfféﬁtlﬁp Rbtur és%h&ﬁneﬁhﬁﬂhﬁ @Qa!n@ g O§ el i@&htification

of the barcode or any other arbitrarily selected
5 feataresi HY pod rﬁhosef@nltaen@dn'yyltbm pleagdP3 Firgueed singultshequsly by either

i 10
P BRRLRaLlo B B8 08 ey Kbital, b7 pRB B hftine device
whildhdlfiag shy diged stil2 and pl ane 103 of an
identification tag 100. The readi ng device consists of
a slot 105 wi de enough to allow the object 100 to
sl i@zt hr opighirel 2 shdaks gllaﬁm@meho@ctm@a btaind@ fdn@teddBfY £ first set of
i s an optical readingel ement” 106, which may for
10 léﬁlﬁtfmaté%en@n@ah@bdwhe% ianbarepdenon exarpple, 6@t ingeyide a frame of
t I
ERTRE ok TpdiRte b0 SphofR, Bitub i BARCHIE P RUNAR et gf ddentification
mfurmagbn tIhehis|leatmpRS theSeadihgof ¢ barvotib erayrmadideg signal 202 that can
anot her ed4 ot, i . X
S0 b1 ot Bk or dtorGaifng el Fr by s, fgwain read from other

igexifdaties fonnirbd. l'l“aﬁin@&&ni@%uc Tdedtifidgvni Ihyeak iafRxample, the magnetic
features 101 and t hose cont ai g%d wi thin plane 103 ar

15 fidd ptrengfh vand | PapyPectqanErd Y EreAtet e Hiipter In gepgnetic field
sttﬁhgm%a& he shah Je%é?ﬁ 10? %@\%?] |1Y)0 fa¥seSBNongh tsfa)@ 105. Figure 2a
readi ng device hol di n ect still; 39]

sHow rh@vv22 senpvase g@plﬁucealbwowbwedé@ Ot B AJIHREG stga@mre with which to

I i

5 A i A A BP0 o ot

megretio peaks againyh e hig:lmmmemmsuﬁons roal mnmltamﬁoaslsefnnm the barcode.

20 b S eSO LB ALAP T Pl o v

@Oetit bejicted@wiHR) Yeatst th(mhﬁ@'Oﬁﬁfdﬂ; fgm fherle OrMahizpregise position
data in_the tinme _donmain readfromother jcatio

aBeuFasly driskPHIGd FnReighigh reSolHion SRS Ak 1S'c}ﬁg Eé@%&na%\%n ghthese two
ﬁ 0li 8, theRRadiREDSIehA dohelathasi e g ﬂﬁnﬁig@ﬁﬁlks %Rﬂwd@)‘oyblﬁe barcode

acqui’'red by readlngthe variation in netic field
that forgs therabzett’ls wignatus. digis @D@nmfouﬁm sd yBjbagaodepig have black and

25 WRtSHaE: Eﬁh':c o‘?i]c 9% &Jgé‘omg ngsu&fﬁig%? & ?@ﬁﬁdeﬂ@ VA 420m long 12 digit UPC

Separate signal's Can be Co orma uni
Isdrepaie). uveitini sdma/vihaelh tmerpolativa ffpnetiomspjsach . asThh@ pigce-wise linear

n %'\a/tgqglgﬁgfsju?m &k bﬁ(}é%r}algelaalé)éggllﬁé%: %gt tltth1§ éea%lb?et .{ovgse the barcode
tleatiRitaod Eeatird &d tia gf’cﬁe egeos iofMihd aagAtEl peaks @ th heresolution of
barcode. The Peak 203 fromthe magnetic field strength

dhoghare tepth pkthiodisiener erelsiiesr-o mwerank%aﬂ%m{nﬁ@ﬁe@wendmg on the
30 %@&hﬁ%ﬁﬁgf iﬁ%’r&ﬂm EleAfRttand Qv ik, OTIHE@QIFF@ ﬁg{e e véde{émg optical

I'S precis pOSItI on can be easl
posthemiky @tstmmctltausolm Beedrig opticalj rslcf:hlémdmtb |bnmg|m¢ded1y Advanced

bptlca? Ctomponents, for example, have excellent resolution as fine as a few micrometers.

[0140] By identifying objects in this manner, even if a counterfeiter was able to
35 accurately reproduce both the barcode and the magnetic identification layer, they would
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signals, i.e. the magnetic signal correlated with the

timng marks provided by the barcode that forns the
wohpeas3s3si gnature. It is common for standar dPCDSG2006/000159

barcodes to have bl ack and white bars that are about

0 n1crone [ 1 A2
igr O T Ragl i Suagheh ARR Ao, AP B it e barcode
1?Bﬁﬁﬁbaﬁtﬁ)a fe%tiﬁ:élsb dhistiee cﬁffﬁmﬂ-tmlé én |Iiéllnl§1 @égard, 1t Qrmﬂéd‘alﬂiaoteohnology
unct i on described in relatjon to Fi
deygopef dok Ehey BUCIPRECHRRiESOMIUPEL ABFl RE i{aple#ﬂlef éfamﬁrseéret gapable of
dRRiddh ?l}&@ﬁ’thbgﬁghl@fmﬁﬁ JRaReEbS RRAKSKUBIEL of optically flat silicon

resoluti on of about one tenth of this distance or
5 wefersap ac¢uracies of Winidrpmets onbettesnBeoweeer dbpwsritstams are expsnsive and

e[rg %8%%5{31?% Fﬁghctaﬁ% f{neﬁ‘sde' Wi %l}x%%ﬂtb%r%ﬁg Iggl?lﬁtlg gbr/ﬁtér%é Sr alignment of

roved usin
my@ieﬁmaﬁmﬁs f%em@lmﬁﬁsec{ueﬁﬂy |1t:ﬂ|d1fﬁcuh 1o Beluitﬁmtaly copy and align

b ced tical nt
el st G5 G GRSy e digiegt pufes or planes
of ehRmRhepRstid, 0}3@%1‘ (ﬁy rrie% N§ibkirhtes €1 eednsple,Ntd NcSuracies of 100

nmanner, even if a counterfeiter was able to accurat el y
10 misEeBeigs@r BEEer- t he bar code and the magnetic
identification |layer, they wouldstill have to
accurately align the magnetic identification features
Wi 1{0114:1ﬂ1e bigued2d slevst thbnn'aallig]mefne@btwws the Iuws sets of identification

| . .
Bt gf s aiehuly pare B mibbisrZ PR, e of Atignment
iafahation backsd iR abld to pescisely slighapreeredftivalid @i dilier. It will be seen

15 G3PbS LAl SPILS,ECES B LS SO SIF 35450, v i

mtﬁ&%%ﬁ rm@éh@%etn@ [nay"ﬂ%v\?‘e}‘f Ehgﬂt Qﬁ&ﬁaﬁ?ﬁ Sh@&EBCtaBI8 to the naked eye),
expensi ve and are not "readi e for use with

it sandre Beteetod evimni reail wglﬂswstmgodeva¢q grtmspmpared to the pre-stored

g?e?%}fctghfg{ngﬁ%é gg%plg% g ; e;a@@g&?edalggaa?gé@ﬁw #rbe épphéd on an object,

addmratbleﬁ iof aeteotiord eat bie evanéd;) rvarymg ﬁﬁroudiﬂss itleam &F pm for enforcing high

n dif nt surfa anes of . common. .
20 BFSFideRlfieBibnie by & ot e aPR o pE1BE Ry w887 RRiliing lower
léﬁélslfél{c'l@tlﬁﬁaticﬁﬂ sehgitpneligies eccubmidsetan [&Mt&lheﬁtcg Wriéh reading
2b_shows the m_salignnment._ between the two sets of

Qyinment hawing bkeh tepJptiens whilg lower a¢ryrcissican e achisyed with relatively
1%9) Rsb18tHK ?éauﬁxg SquibiRddt ChlReBRL By SRS @fea&h?%%@tand database (or
I nformati on was not able to precisely align one

wemorse dayicgememotsh ehis, sr Othﬁlt ngthdd pE stseg Wifrmatipe) to store the

25 %ﬁ%& tség):z?’es—?t{o eﬁh?ef%?eg;gg t éelﬁ?alfth A (ésait{i i ﬁ%ﬁs&% (?h%gé}gngeojménﬁture being

dﬁ;ﬁﬁdleng nmﬂrﬁ 1dalﬂyﬁdaeoxw tﬁafayureé.’ isgitial ¢glatdmbipy ismpetre il addld¢o enhance
the n Et{;}d eg %It can be detected when read with a
’a‘écfur%er &8t conpared to the pre-stored

reference signature. Depending on the required |evel

of securit% to be applied gon an ijj ect, .accuraci es of
detl@t42] on Blthough tbsrmwuovahaymsn PETDEG 4 the,ahpvspxamples in the

30 éd?fteﬁ _EQY %Q%Jgggﬁb d mﬁ ti8h ldé’éf?'fd 5 b&RLAOBiRLEMhbibYtions are also

nor e t ess Itens requiring
pm@ie [Feguee Sachovvsl arﬁlrthercanbmnsletcﬁrﬁht ynvestighdr which two strips of

Raferth 1a%bF and %13 k%1:?6: Srcl;n 'ec? %91 ovl\of'utcg]l m gr%glgg,gsuch as barcodes, on them. They

are then attached (using methods such as gluing or heat bonding, welding or stitching for

example) to either side of an item of value 302 (for example a piece of fabric or metal).

35 Once bonded together, the strips of material, including the item of value, form an object
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equi pnent havi ng high resol utions while | ower

accuraci es can be achieved with relatively | ow
woeswliasicen readi ng equi pnent. Therefore, by uBCmM§G006/000159

reading devi ce and dat abase (or nenDry devi ce, nenory

BT Bl B EBL D ealingdiedicsnby' Mgl r@ i By Uoitains o
dii’cleal%@dlﬁgl ele@fe@tseI0SeonstighRAkide ®F b%ﬂdthd@ptﬁBd@ﬂéasﬂp régréducible 1D

3cRRER TR B & eI OR OB PP TR HBHSH el Mould sl
ﬂe%ﬁ%ult’% tch&%gﬁeﬁ BetahPee RhithARe BBR O SRIRILOR Sy &e@aéﬂﬂe to print two

bove exarrp es In'the context of usi ndg a nmagnet i C

5 hadmdm fhatamuldfmtﬂcdyera langd estebtiodbe enesqiringe @omhn‘»mp @frmatenal or
r I Fi.gu S asfu

8188 10, PSR Bon T OB e o oo

aiigheieh@betwdod thndwSG3ts off Rleptificutied infdrmatip irelalive to each other is

e BorgGeD AYER RIS, She G0N AP i ot bond the strips to

RO REINGE, vaRl AldBePprifithé Bicodks A them; ﬁt th@bﬁbéd@ rﬁrst and then
side of an item of value 302 (for exanple pi ece

10 toad them precipebydp the ime of snelddetibgeantion is fhrﬁ‘@cm FNGSS a)ofF specialized
t [ f f

B S8 B A 0 e S ok A 95 At ) it woul

iegpagtiieal toohardbedach &edbiamst ot patai(ag. metkl @ﬂ»jectsadmd garments) into a

PrasyaTeFS SEpPBducsfenrEoniit Sosuifiu B paiiaractine e

Jtigeiol the ¢aini oTVaiuelthe BBy @MdiGtdm Sityldg® aeturaRlyebdrl small strips
it would still be difficult to counterfeit or tanper

15 qgte Ao phigclobj ect. While it may be feasible to print two
barcodes that are identical to a large extent to the

ones printed on each strip of material, or to nove the

bal®lddes fFigwieode shiye et simdlan embhdiment lie thatsthopm in Figure 3a. In
Vi t t

RS B0 bl D Do, SRR LB HEEHs IF e aREP strip 321
dombdindd wdthl & . mataridr steip 323 abatginirtghenplae 324t @htainiogadentification

uld need .to either first bond.the tri to the jtem,
fiOes; ORBSiEE KRR B 23 Ao AT SRR Taypry Fscadine devise is shown
Hahﬁngb@ [”&ﬁﬁ%sel&héx&tﬂ@ﬂﬁaﬁ Redaiedto tdadthe idatiSedtion Rafuls from the

item of val ue, e first tion_is difficult since:; a)
cslee pf?éfc‘ihﬁll?l%f?d3%7ADT% .f%r%heamngthm?gﬂﬁsrmweﬁrpmﬁw ppgperties Of such an

d'fﬁ;gd# &fle Paﬁg 3p¢ %%@%e@ﬁﬁgl&%ﬁﬂé@t@tdlé’ 1t619)of1vtaldéob’ﬁthzealdy bonded to

r'actlcal to handl e and feed itenms of val ue (e.qQ.
thre madtergdd jstrint $2%n donzeanentlysif somc@matmethtq tagyer with the object by

25 @?fac%g %'??%hbfls%ly g‘ﬁ{hhg f g Pﬁﬁé ?ﬁ]ta%n%ngemteﬁﬁéﬂiﬁcgﬁon features

hen' & I'ng i psS
wahld ®etvleﬁy diitfi dullicto ttaysfeo sinse ft mxmid stickrtg theooraginalritehredfvalue instead

%o d srm SI r k ps ”a F (ﬁq%R? %)ent%tﬁg{l 814 Fl %“EI'% g/ﬁg%Sﬁ?mbinations

dail 6 awde F3b exelrﬁﬁe ORy & Stiipk RatH d8RaidiHel & Plane of identification features
i dentification features on the material strip_ 321

%’@%b%b@mﬁﬁttﬁ the tepead pattomtofjap iteprolowiier AR ﬁ@badlmeaﬁ analogous to

30 g3 édentlflcatlon features, otherw se
‘%nown re % as an identification |ayer. The readi ng

device i s shown

[0144] Figure 4 shows an identification tag according to an embodiment of the
present invention. As shown in Figure 4a, a strip of material 401 has two sets of
identification features 402 and 403 on one surface. The strip is used to form a loop by

35 bonding the ends of the strip together, as shown in Figure 4b. By forming a loop,
41



having a reading el enment 326 that is adapted to read

the identification features fromthe edge of the pl ane
wa@2007/13868 ur t her enhance t he tanper-proofing pPOPSGRIEH00159

of such an object, the plane 327 coul d be strongly

.bonded.to.the it of val ue ond the .. .

ifgaRRa Seolfe 495 Roof einert by ¥ PUEbrmlonefits (i deptification

feqtuited 08T Tms%nﬂétﬁc@{ﬁgﬁﬁdtlohmdve pdraeitunes éﬂlsbjleétefmélois defined in the

value with a f t he pl.ane, contai ni ng

RreRsht inyertion ol %ﬁ%@fwégofwéentaics@% @amﬁ ‘f’]PﬁCE i thig gpnfiguration are
<fiff§1feﬁtr supfab&fofithe B‘@d&eg ufdti 16 115%361% h&;ﬁﬁg ﬁ’o@@és E%Fa‘téﬁal strip may

ue 1 nstead of the nateria
5 lxeqoaawﬂdl’m@ugk or hrogind an ttee (@r 8 ppttmn Qfa?(ﬂl mm) Qfombleﬁatfommg loop that

a?ﬁxesqge #ﬁsge nl%:e 1 en? )%%X levﬁe %(.I) Elﬂcggig Sg%cpn {é@’gﬂ{ %glll% the nose

ane o | cat T on reat ur es i
b‘lhlge tsactard oD at $e0 of afye agTaSSé£ (othzérwal kisowra s enfsid ofiepéctacles) for

nal.ogous to shown in 3 JFiqure 4
la %p?sfénlfn ¢ %rarp.ll&ﬁlqvggs Bh %gs“dea aé?é opepferable that
tRE ed RAOIRRESAP L inNER| 403- an@S108 h«%’\'ﬁot' Hheﬁléjgéé\rsﬂ}f/ 4Herel§‘y increasing the
strlﬁof mat eri al 401 has two sets of identification
4

10 didipuliy eSaligungthg twosets of yleati§eatioadeiormpiéons {n Figures4,jheends of the
st%gp LR En la?&.pc Q¥ ﬁl%pﬂilﬁ%gdg ﬁﬁ ﬁﬂ%@g@{ltetdl%ct?&{s sB that it is difficult to

et her, shown
lirmdixemdqnWMancﬂaﬁ Btoip lfsémhdccbmtd(m foet coefignatang Etigae 4p shows an

et o R e Rk FE IR 4B oo ect

404 as defi ned in the present invention -|t has t wo
sets of identification features which in
15 colA§lir atlporderrte typpaivritiethepbiest ps é@égb%# alms (B seyagple replace

tHE %&nun@éje@a&@@ﬁhﬁ@ﬂwﬁﬁ a%!?&%}s sohBEndRb@AIREA & &ittRr: a) Cut the

pdassed through or around 'an item (or a portion
lodp afthi mestgriad fstripadndereiodn ftop ihad i ‘@@ﬂpﬂqt maticed; i e dheyhwould need to

dsettfone ‘Eh? rhEt% 51t 80 ﬁgﬁflg %ﬁ@%’é’ 1%5@62 (& ?t‘té}nd al?(? fthen re-bond it.
passed F aroun € nose bri structure a
K@bnmfg ey syhlamki potifécuit sedé&mdtar eatam@lepiae rmalénal strip 401 were

20 l}sl%ct g eﬁéstfgzgé‘bﬁlro%{be;cl)t%%rnrgﬁt}gﬁglptﬁ?t Eas éltfﬁ(flgt té)l 1§Jé)1n without creating a
dtieéDlaiging hﬁirkt Rewed heoéxtidneel diffipuldfto Bt B @bmsélg@nough to
and 406, do not |line up easily, thereby increasjng t

adeqyatelyrea)isss thami@mﬁ?eﬁ% feapuies g either Side ofithe PRiget s is made
aﬁtgév\ﬁ}] d1ﬁﬂ:ult|19tl ol éﬂ%ﬁ 08 ’anﬁ 86 &StdRe QipldPenaddiidl RveRd Sut as shown or

S cut suc hdt the ends taper |n opposite
1u|spmgpt1@nsu1@bquaduomt is difficult to line themup
9 when the strip is bonded into its final configuration
(Figure 4b shows an exanple of the bonded
coful4gpr atﬁlgﬁreV\iat thotwsea Edtges entbodimenit g mm)ient[ﬁlihﬁfi;]l tdg Here the

s?rFlgS to tf\g@ %géﬂgtggw% as descri bg‘g ﬁ}%ﬂgg is transparent

Mdtvihed 1f@%@n§&irb ctBABRAN setweﬂid@ntm@@doh S fBirhARn; 560 afd 803, can be
theloop of the rraterlal St“hgy rejoin it so t hat

read e gustsidedi-poibe reading dsyiceriops mﬁnead ﬁ@h@fetréa%g Bi§@nts passing
30 (;H%fé r}%ggltn g&ibflgg fﬂéé; ei“ﬁrﬂ?e&'lgl %@D ﬁglngfmt%gjfh AL fs?cg\g)g |1gent1ﬁcat1on
ibforgiafidn oulchiftmntdmdesf off the sax;arspl thatt biee aﬁﬂerpraitect tagiqms lies at the
iﬁt%%fay:\ée Where the two ends are joined, any tampering of the strip, e.g. the act of opening
the strip, would destroy or at least alter the integrity of the markings so that they are not
readable properly afterwards.
35
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made of thin plastic or sonme other material that was
difficult to rejoin without creating a noticeable

woaberiagiesar k. It woul d be extrenely difficul t PCO/SE2006/000159
this precisely enough to adequately realign t he

a0 AR S5 PP RS oP b s8Rk G e oo sip
ANHatdBf, 5B st SRvt plicr & boREBS tRkorWE e Fysfct aﬂlesitﬁlbﬁhaﬁ lan optical

in sonme other suitable fashion. {0146 ure 5a sh
raarkmgtﬁ%@ronewgﬁ swiEne 29l agenirargnetie bawer em wgg rm@ly y distributed

ter S I t
n%x%?xeﬁ& hbﬁig ?@ o?hﬂééléﬁ%p gur?%et Er}gt\rf]\gb%?gg to%e‘ﬁicf?méjbﬁ}gct dn be read
5 usmgbamdzehing dgﬁbh@onﬂannﬂlg sntopuozﬁl redémgl dlemertti @1 a magnetic reading
nf ormati on, 502 and 503, can be read from one side
eé MLt he eadl ng devi ce does not need to have reading

el enents passi ng over both sides of the object).

Furt hernore, by printing the two sets of
| UAR} | cAuER GenshomiFeR Rthes spofiese ot 2 idenifisption dag. Here, an

ﬁéﬂ‘dff?} tlﬁta%hr@fl A2 a &%%r&fs' SaLissh (HRAiRIRr kn8Fnak o Afr tag”) has

Face where t are | ol ned, any tanpering
10 aprucalhea@mgsmOZe 6@3 ancth éOé,con dtre@ penfaons Theetagtis iaffached Loirbmbedded
os%ar héég rfv% Uﬁ al{ r{ghansr stél?tebléo eanggxgoqbs:hé%lﬁ olﬁctélb ?s gluing, soldering or
@ﬁﬁeﬂdﬁm@n’dﬁ)aéé)ﬁmﬁo? dn férgus & iSmokiedwWEhe/ap cambé head using a reading device
enbodi_ ment of _an de |f|cat|on tag. The strip of
Yty e §poal CeatiBarFIERFES oG BB Aok O fFPafiot for example.
A?ll@érﬁ@dvel};r ket dg B RaspAen0Rirb&Rhg BRfeh8aP B R& td fead the optical
ﬁ surfiace and a non-nagneti c bi nder contalnln
arisingsi fjord tsor PRRASEYE %&w@ﬂt i @neFethiad s exsply J@ﬁnufﬁ%ture such a tag
v%lhg Bt 1o M fx%%?codgg 3R QAR rhﬁ][laltet&‘?osg %@cﬂne? aftiche
read using a rea evi ce contai an optica
readi ng el enent and a rragnet ic readi ng el enent. [0148]

Fi gure. 6a homs furth
ol PR oty BenfheER Bt Rl presg ot iggption. Here an
Méﬁtfﬁ(ﬁtl@iﬂ u@YGQlCWQIS 3-cireglat o sd-kexioh mlaérélﬁaft&riomm aa“rod tag”) has

"bar. ta tic mar gs ,602, 603 and_604
20 quiiedlenSines 2, s @é P% Supe Saseet tF Sune BaGEa. Thi e i atiached
&rbmﬂe%aé@ fnty ahYent §f Q8Lud M¥ing WinkyRtt8n1888RSs, (feh a§ MMM Bonding (not
such as gluing, soldering or enbedding its base into
shawin).dhedag mm b% regg |ugiag. 2 rEpding dgvisa hayag fheerlopfigahgpagding elements
150% %’x@(g alq)gﬁﬂ Vi '}Q)tt R §8ar glte' @)?L: &R R)geag I\ WeRbficture such a
positone around & square s or exanp
tA wenkidid toelffiy barboddmckag to thetsiden sﬁammlar caosmdhqr@d article.
el enent may be used to read the optical nmarkings from
two opposing surfaces. One nethod to easily

maneisagt urkrosuehe arédingofiptkeleitt 3 apdarent bkt dditification features
stickers to the sides of a square.cross-section

coniaiadewithin any nusbsg (@owythan oRe) of Fides AwacEHIH Gfdhengovld be used

(Q)fuld heuden &3 @&ﬁbl'nﬁﬂ@rmo' 8fin ah®bRcBkhdef B8R és‘eﬁﬁhk/&ﬂmhagurthelmox e it
1 wth a circular cross-section (heréeinafter known

mgpearelrtdhat_tva@ra)ﬂm shaned odjectrisrskitehe, toausulan 3T aenf B0 oss-section
30 (%{f?cg% %’(grgex%b%?es, o ARG B R FRES to Zﬁgn {RbtifRation features on.

15 m

25

[0151] Figure 7a shows an object (or tag) 701 prior to being bonded to an item of
value 704. The object is made from transparent material and has optical identification
information, 702 and 703 on it top and bottom surfaces respectively. Since the object is

35 made from transparent material, both the sets of optical identification information on the
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or enbedded into an item of val ue using any suitable
means, such as heat bonding (not shown). The tag can

woeoi7aasiiesisi ng a readi ng devi ce having three opCisak006/000159
readi ng el enents positioned around a circul ar slot,

‘PR GG fhoPnAP7 PTG Be cep PelBre" bie ThevichReTphed to the

ifen€ of §Hluar ThE Optcad e@dnhﬁeﬁdmaﬁﬂfdrﬁiaﬁon [703 2 thE ot girface may be
Ere ceding figures, it is apparent that identification

e BsSueh it Win gt i thepby eaw;s et fremdhetemaf vahis)at least some
it Zlﬂgnﬁlsﬁca n%jlirl FaGRSs &5112@1# ﬁﬁ‘l?e?ed:fbu%@ iR HF@QuQ ﬂjﬁé'(teéad R peeling away

usea In co nation to form an under o
5 witlegwrestiafemobjoet. (OJFalteumWnb'rtmcom% snwp@ieemtread)afhis is similar to

N }ngﬁgl leﬁs? 1&1%/ td 13%? @gotot%g%begsb?ﬂega(téua'nfigﬁ‘latgg)(%s nt%r g&g%\{,nég this effect are

Vo1 1- kn@mhintimemtcount erfeiters to align identification
features on. [0151] Figure 7a shows an object (or tag)

701 prior to being bonded to an item of value 704. The

obj (ﬁ%@* I's mBAR 7brBBwWs %%Hﬁi%rcﬁ)ﬁ’@ct (Bt @'t@'thaﬁ‘@ﬂomﬁx Figure 7a. In this

oplca identification infornmation, 702 and 703 on it
10 casp thadbiest t@h gmnma@esdwéﬁ‘}s/émn Fedtyres §2Rcia @ dansbpangbined with
r
En o] RSB, REf e ST L A8 ieTyr 3 peing bondea
taradﬂlehnsfezahre’}l?he bott om surface can be read while the
obj ect is attached to the itemof value. The optical
identification information 703 on the bottom surface

mayo38] desrigmedaisRows6he skt Wiﬁehhﬁéatﬂoﬁ fedrere9BDE @ﬁanged on a strip of
renoved fromthe item of value at | east sone of

15 tragepareatiragieniad $Of é”éhﬂ?rth% sqcapdset SRd rEraged o thdtem %fmaé#e itself 804.
P&ngut% Bdfr?lh%a‘iiloo‘fobf&?’l Qcc@i‘}ﬁﬁcém\xﬁm {hla%{/&ﬁfonoéxﬁt@ gven though the

ect or al ternatlve Yy becones InDOSSI le to rea )
Gﬁmp@nmss of midhaan oljedtane peaagntexe. §W0rﬁ§t8t ﬁm;letrufmabmi features 802 and

bel f ' f C
éor%eo% \Aéﬁgpe%% %?ace%ré?%eg%} :B?a%éf 6%&% %&é aiY ik U Q}é{ﬁlg&é sg&!i/n in Figure
&l el lamdedbjtmhe(rpthet Taagnded (motdpahelﬁhd\mm fonmFimg obect? accotding to the

SR ML TR AW T T T

thiRPEUIBSAidZBuPbsed, 44 hid€redAd Rbie %Qdéﬂﬂfﬁﬁﬁoﬂ &aﬁi@é&\/\SDS bonded to
rior to bel ng bonded to an item of val ue 724.

the gameofgmluerroibatohey Laaipat jead partally sttaehpdrta éb%@a 0§ cyzlue 804 if
t
FEEHEH el ARl AN ERLTLE! P2 SRR o e
skilted| ih tB@A4rt thati iorthe gbmmqangﬂe 1864 "nbd @ot be he item of value, but may
d ith th t
25 1 3 npd(;l%e: %gie\émptagt 8(% A %gﬁlBng{é ?erx]: ?fé’t 1Ssrt§ bg\éﬁychgg ?ouﬂntlg 1ttepn of value.
set s of | dentification features 802 and 803 on

ur f , Sides, or planes. once al l
ColEHEn: Fiesas SRonh JiTartieatboRBngt, Alohe pryes gy il Here two
5& ﬁd@%a@ﬁﬁqﬂﬁt@hﬁ dhemdfamnman Wik eelr AEC VdbNAchi®idali6n features
resent i nvention. Here, the item of value forns part

aed Wbjesactively ke bonded e iaaritentef valaerge?. H?%'eﬁndﬁ@ unit forms an
é&? %&ﬁ‘dlgg% E& rﬁé%ﬁx?fn‘i@&&noﬂﬁk%"tﬁzot & I8 dchGAt FlRhres, 903 and

atures
904, exist on different (for example physically) surfaces but are part of one unit, i.e. the

object.

[0155] Figure 10a shows another embodiment of the present invention. This is

35 similar to the embodiment shown in Figure 8. A set of identification information 1002 are
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the itemof value so that they remain at | east
partially attached to the item of value 804 if the

wenni38el is forcibly detached fromthe item s€T/86206/000159
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It will be apparent to anyone skilled in the art that

KB/‘%F%&; B %\{ﬁg?% i1 é)%gngﬁ/g?fﬁngtsepo dt s@f og Ecgeghﬁtzatlotn information

Digj3erst artdmged ios 4 cuifsceadvf dhehiten tof \teﬂn& ﬂ@@ﬁlﬁinellﬁlmea surface lying

%t?lé%g%qlﬁf: %@gttggﬁgr @\A%rgf %&xﬂi ég?:gnfb%d n[?; this edcfmnp‘lee the each set of

aehtefidafibn B3 rmddnIPBcatRaoh aWitrereht@ifacOW sets of
identification features 903 and 904 respectively are

bonded to an item of val ue 905. The bonded unit forns

an i@Ct \Yj NG ‘o
CLORGTC] BRERY H0T o bl EEGHpAt 6 tHeObFetal 3 chifhn. This is

glinfilhe toethie e@ﬁbndlmm@bwnphfsgmalﬂ Wosswpﬁlabeesmpmbf atateﬁal 1001 and

i,e. the ect 015 Fi

B e S0 S b oS PR feal B IOR sl T roSbectively, are

dath Donded bffid afrfdce dffe Rem o v 16050 Whel Bonkied wihit ﬁrmé\an object

set of identification information 1002 areprinted

ACPIGLI theapieselinVeDEen sinswevtets of ertdirgtiqrfeagsres, 1003"and 1004,
&48Nd direadnk QBrrhdel HulBtd g B 4P gﬁe 'uﬁlt alé, %9 &8RN W@nlike Figure 9, the

surface of the itemof v 4" hamely, on a

idlemtifigation fdahyeointfgerer &b Ihy ip planeﬁethtlwe perpbadieular toteaeh other.
strip of material. In this exanple, the each set of
identification information is | ocated on a different

suf0Es7g. [Pigbf] 1 Fishowe ahOthes kmbsdiamat fudrthe rmexénnmﬁenmﬁn This is

SBBbio B erapdinl ol it 3 s shiws Eippqnengyprior to being

oHded itaketHROh pand phHoPZo WRABIgWnb FobERT e W8 286:8irf to the present
i denti ?tdl;cat | ongaf ez}\%%r es 1003gand 10{)13?r respecti veldg P

aventivgc BY@o iegho hea conptitugats @f am obicsn as¢ Rrﬁsreata 1eobyo sets of
fﬁ@ﬁa‘tﬂ?&ﬂg& %Meg lflgﬁ THRaan 09@ &:ﬂffe ?Qﬁxgéd%' t&E%Ianes One set of

present invention since two sets o entificati
fdentifination fap0@8s AN BOAa steipioftmaterialilfl 0k mdle thwercan@set 1103 is on

t. a u
BB B RN e 518 sub0E B0 R bk e componens
:ﬂioevnl in Fipareew] at dratboade&l mgemen diteubcdled @omgeﬁenm hew .form an object
0157] Figure 11 shows another enmbodj nent of .t he
%aﬂe@g]rﬁ G SRSV ASA e FIEM QLY alrenasy, SR5H et of the object.

shewhk Badé' sHUWE i8S Fignkd8!NRrelihd sEHVm AN NN hSedHdt BE transparent.
to belng bonded together. Again, prior to bonding, no

"object" exists according to the present invention

ev ougk: .I,he [ Fact e
B4R AN QRS rdfs BrblaBlla B B oyl BRI figure 120
ghowdi f Erosesrctignalfaee oL agi dpect dQObIaamémg(meths pteseifit invention. The
i.dent,i fication.feat a ter I

5 ok ey BB BRGABmreess 10 SRl R Beshows the
otjec| 1201 hDAlanFi@ur £ furthdy sshef@erdtifration Gatiren1 203cenade seen on one
tl{lg'%@@ ] lﬂ?ene?’(ﬁntgctbg}g&&homl!%cg al U%E?ll ! eéq,enib %}ﬂegxg has been adapted to
REE AHdbH)Bett Phd E@adﬁfge&e%% ik @Hﬁféﬁ's@ﬁhaﬁ&aﬂvfb feﬁ&ngte%ﬁ&ﬁs 1222 and

val ue now fornms part of the obje
1223 align to read the identification features 1202 and 1203 respectively.

[0159] Figure 13 shows another embodiment of the present invention in which an
RFID chip 1302 (which can be an active or a passive RFID chip) is used as one of the
means of identification in conjunction with another means of identification (such as the
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Unli ke the case shown in Figure 8, here the strip of

material 1101 need not be transparent. [0158] Figure
wa20whoss3 anot her enbodi ment of the present i nPEmSGRING6/000159

Figure 12a shows a cross-sectional view of an object

R o2 Do O PERRT EEFRbE Mg 0RO LR RETD ot can
PlﬁVlﬂé feféf@w maﬂﬂbgss bowmiid@atis] 86t exdaile,l whea &DR\FiIIBWag transmits

A further set |dent|f| cation feature 1203 .can
SRR B BRSS IHel 6501 fupdgfionony seprdingfeguios mapping, i Sgentification

1hﬁﬁ1ﬁixhﬁ&1 98y IR eﬁ:ﬁﬁﬂlet #RLinBAGHARER1AHARE RE dighal %ﬁgﬂfeﬁ%e recorded

ect. The readi ng device IS shaped so that its
5 Wxéljamah@orem@rmnd ® pmzv_dz agighall with Vé11¢lgti¢ oelabsilie pﬂ?@r 1nformat10n
identification features 1202 and 1203 respectively.
[0159] Figure 13 shows anot her enbodi nent of the
pr ¢63s0] i ribtas tendiodimenthing banpuRFhio etuctice 39 Zhavity ahsmall antenna

C be an actj r e RFI D chi [ ed.a

Gl Seoehraaie B BATD i, and fn Pe Blimp o i S fommed, or as
ANG-Bigp aﬂﬁzﬁﬂ? ta t bﬁﬁ/’iﬂdsfdn@}aéﬂc@l@h (sSdheNtodSe feldﬁé@gtﬂeétloﬁ near zero at
mat er i al his case using the exanpl e fornmat

10 th@mrﬂmﬁévoqu@ﬂ&ﬂbaﬁ% AampiheWEIR chigr Sne seleeniis ihat g8 thereader passes
(}v'efn F e@% vvavesr v%ﬁ)( {{R%:,an g%%f‘ iy R%Dcﬁl gtotsreﬁ@stﬁé éenuﬁcatlon

regu ction as co rdlnates
mﬁapmrangl,tmi theerit isérids et saresi off on/nfs,i mrsqlma waveform or a s1nusmdal

t f f | , . .
AR et Tpe B SRhies R oo Bieabifo by Soff Bis A% jaentification
Bhtghial thé tdhtedtition 60 ﬂ@d) @rg@blatc@n thee nehfiged iant ondedt h0R. continuous
[0160] This e od| nE? put acti

b
15 nosifiontpezseasns) P see hhae le@fyittﬂ érPogk ,s%ﬁéﬁ BHD getdsE atped guerhead of
thO RO BhiphidR, the GhdPdiRNwHhaRE Pénal ! hf‘ec&ﬁbseﬁhdété&mg or below a

or ‘as an on-chip antenna), that provides only enough
detqgmancdithrepleold galieed to at or near zero at the

farthest point of the object fromthe RFID chip. One

schene is that as the reader passes over or near the

RF[@6dhi p, Figtrewidal ddpiagersettiva RIEI1Dvfchsfandard siéhtarcbde. The section

i dent i f.i atl i.nf or i 0 and.then if..sends a serjes

20 i bpreos o il b Ersrel o8 K GRAnRisEplfizper 1412,
6% tBS sédiien o AL HardBL 8 tfpesl doFreBpdnihgl @alb@lie 8pdal 1402 obtained
fglon the other identificati nrmterlal t he

gqdgvoptor uaed W yRen-tRs ParredeEeder G XAMPlfFugh @ sensor is

& ﬁgﬂéﬂtﬁf‘ﬂ@@§ 1@@@ 'ofph@dl' REPERS@own T $heCRRe RE aﬁ%gte%@' HBCS-1100
to peak (as the RFID reader passed overhead of th

mnlcai hEQ) a bigheh eutprtisipeal ipprrespioads thae loyyeysamsed é@fa;erﬁélylty, hence in
t
25 ARIELBLTELE,R RELONE OB AE TGRS YAl g g v
dorebpomdobemirdihg. $hotdver) ahoimisht élffﬁen‘i sensyacl pbd\ﬂ@d( diffarent signals
1410, nar,r ow.white r 14 an narr ow bl ack
tiadbon B eI OBERPER Br iAo G a0 BB Yy agts 1 2 maximum
& SRR Mgeldablt @ch% isvegifioh. T e tansi@dof a[ A8 signal intensity
bar code sensor used in a pen-type barcode reader ?
410 Thereafter,

Kiodrmsitee msesyenisdhe ehange fom e wiylq %ﬁﬁt toHBeblack har
30 tg'%giéﬁ%}ggt%&?sof dodl & RO QMRor 1Add BR HARERLRA Ah e black bar 1410.

Then, the signal decreases at slope 1405 as the sensor reads the transition from the black

bar 1410 to the white bar 1411. The signal then reaches a minimum 1406 corresponding to
the white bar 1411. Thereafter, the signal again increases along slope 1407 as the sensor
starts to sense the next black bar 1412. It then reaches a maximum 1408 corresponding to

35 the maximum signal read from the black bar 1412. Thereafter, the signal decreases along
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opti cal sensor, a higher output signal corresponds to
a lower sensed reflectivity, hence in the exanple

wdizeusses here bl ack bars are shown as si gnal PORSGR®6/000159

10
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where as white bars correspond to mni ma. However,
SPEp 1200 eiailla LRERRL aRARSAIDMAEY Ilewtlind iRk &Rk b Eﬁ%k Bar 1412.
on"the reflectivity neasured so whether a
reglon corresponds to a maximumor a mninumis
ant the d The ..si
1 LFGRY o7 ad Pt eV il 7 R MR Rnat PO 148 Bo ot show
thh amge irdtemsityt Bianildrlst, eheﬁmﬁﬁniaqlwﬁéaxhli dekmbdima 583dWn at the beginning

ereafter, the signal eaus 1404 as the sensor. . . .
qngaﬁgl ‘Pjhgl%ﬁlglezﬁ € Qt r%ﬁljSpr%%q ebqag)@klngéllmuf&l is is a typical

sTt“@t'ibn ffhﬁe $ds8Rbon $8GhEBHBSAAIenSrOB ol fiHS eASy d,jhht@ o%@rﬁﬁ&ély resolve
reads the transition fromthe bl ack bar 141

th pmallesh bars4n the trweodsi dgshown ephanesicplbs ingFig Mbrﬂih@ ﬁg'ers depicts a
idf ﬁ?‘ﬁ%k&ﬁ t §6 BG4 F’Aﬁstk?l éa“ﬂr?)i%gi;% 4 10 IL a hil%ow black bar
signhal ‘agaln i nCreases a ong ope 587t he "sensor

kiRardnd the vdeteseed hebetencen Healsdes. bEre sbhd@: seh$estthe barcode reflectivity

reaches .a maxi 1408 corres to t.he
G oy B R e RO PR 2L aa%s et pard DY e semsor as it
SukE8 ve Bl 1808 Black ®ag SFHéRﬁ‘rcixl%QQeg’:l&@ll Ashdws §@d§gi@§ sensed by the
the transition back to a white area after the bla

J5870T P4 1DPasSeR1 60 thenaspw hiackdeh Ay 6o by g‘iﬁnefrqm&he ﬁﬁére while the
s@é 404 RO6ko148BLK der t‘ﬂ@'ifeggm nE @%eﬁs@l' Fsrb%h{p‘ictely black,
|n1 arly, the mninma % e I ma shown at
whezedseghem thegseasar pasdeso@vqr ttbe s;ta:gml bls@kghamts serrsggategton is never
not t int.e Th| yRi C
b onEess e PUCE At 85 sofCoiuluRulpl e i g josensea. This
métatns fthatehe manhurh Gighahwhedt dieysenﬁﬁafawelstdver theddrbabblack bar will be

bars in the barcode. hown schenmati cal | Fi g. .
oS Dl T R ierRe WAL BOFVEN O Spsaagt Black fye This is also
SRCHr Qe Gomel sdihineh &fr Afferepfdidhagkitdafead 4PMs kanddF sBWAtion also
bl ack bar 1421 and the white area in between the bars.
orersgE s sensoe hawifipientyapalisinn bushs eetroparly fogesed gn the barcode, or
8 oG er b8 9%19 Eom Lﬂ@ot&hé&{élrﬂﬁ sﬁfﬁgieﬁf‘tojﬁ'iﬁg réGR/‘éEtllgélan owest bars in
regi on sense y e sensor as It passes over

the batodd. dtvk eampleTHeonty rdew aﬂaatarle:gnte rarel digtgingh devsthe narrow bars it is

Legi pn, sensed._b NSOr  ax a efr.the

1}}(6([3?5; %W & 61‘1&%{11615%{1 Wﬁgn%an p[g%per rec Ir%o(?n 35 % 8}6 c{ata peomts obtained may

Wi icbﬁ*estpbﬁd &ew&ai ﬂmﬁm 1ORALy aﬂﬂgﬁed)fodhd blﬂch@kab@hlstdﬂzfy occur if the
e on s é% e Sensor.is co

g dgta %gglgggmoipggd 1SHE aﬁg&yoaggvm The intensities of

tﬁé”.'mdxhﬁa %ﬁd‘ %ﬁlﬁﬁna{ &l 85 b8 altBUEd b§ FERhE bL icHlbdlion of the barcode,
there will always be sonme white within the area that

thers &rswd of THASAR RS £h YIS SreSd HEHNS | YnRhysipdnissyps such as
rﬁﬁgﬁ@{méx{than POYR phidGad s8R RhaCHhe PRfredde! IT n01se 1n the signal

greafe e max! mum si gnal when it trav
dHﬂaanethcmm/lscbbaﬁﬂfedb@:} by tﬂesescormhtsdnsoAlthnghftbw smmaos usgc&@bnbed here

8 T rosien ittt pripwb Robs 6 RGodliRetodfjpRires, including

foe &0inyile QD Hadodies atitDEhapdcbp@blss. f ocused on the barcode,
or if the nunber of data points obtained is not

sufficient to fully resolve the narrowest bars in the
bareras- Fﬁhc@%ﬁmh@enﬁoh RiMeY éh TBMirdRt FoM s8nBhE between two
obtal ned for the narrow bars it is

different sets of identification features, it is usually ensured that the positions of the
identification features are accurately determined. Using the 1D barcode example, the
inventors have found that either the centres of the transition points between the black and
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likely that the maxinumw Il not be properly recorded
since the data points obtained nmay not correspond to

wohert/Bhe3sensor is fully aligned to the bl ackrParsa2006/000159
This may occur if the scanni ng speed is high or the

?‘at"zlﬁgc -Uigii %Jf dPhﬁl’fS;ﬁt%%q meaﬁg 2 OW 1‘% E)albsecan be accurately

dhdretiicaichnidybeh e eg p@siu@itaﬁ e&TbieHERHdinm. Aﬁy @ﬁlﬁabbﬁﬁq@ﬂﬂﬁbatwal method
ot her forms Qf damage such as snudgi ng,_ scratchin

GSRyRs wagd farstids PUIRoRe-akighics AP | hAWS ritovh dhGudeitions of a bar may be

.
Py g‘fnifa;"?gao ‘tﬁg?ﬁgg@%@agﬁg? Sg%bgﬁgfx rgbggwg b$0 gdgle(;t{'hesensed signal 1500
> oo Sﬁmmg’@' thcl.c her. 4 simgpld way tQSOhi@th@ tratteh of the transitions

l%e?ﬁ%érnqlhg gg gg Itg ﬁ %E(? teilés £ chete é ggeng% t&}g Isgnal and then
24d Whére @ddstramltmhabmt dfis amlm va[hﬁhl m]weSem ¢leis ifethod was found to

i nvention relies on accurate. posifion sensing. bet
BB RCEE S5t 3 I%hlgfﬂéréﬁemfecfattﬁ%veﬁ%@tw?sc hopqn. Fgr example, if

He 'd@érh? e RS hemh 190atthé)en BRSIXAPNSsHwn! 1|ﬂq31g 15, the black bars would
i dentification features are accur at el y det erm ned.

10 apppargiop arpw Glae swdeured atigiheof thedlackhenmeud heWil fagshewn in the
t i Lo

%%)?\é/eeaﬁfd tpg thbt]le sefeto dyﬁt:ie oév\%l%?se A 212@% ta'v&ﬁgﬁ %’ t?#) g%ﬁv,e the white bars

qppeartteo nﬁnbhewlhleahhk beacll batsi etp@edlratos wida (the nmanuwedivédiy of the black

Ll PEEVE et B ieR b B BEWGREAT oY pigirements is
me thiel ggely Shaliad SEpaNE 1@@’—1 e gl dhitPmat @ﬁles’% th@Eorrect average

be deteimned fromits. reflectivity sig The

15 ip ffwﬂethewaf\%n@ws&gﬂbﬁpam aldé,%@e&oepﬁﬁaﬁmg%@ be difficult since the
%950@%5199% ‘#)'en(ﬂseo@o&@@%ldh% R Rln3gd eﬁ?&cwe@ @a@iﬁ%etov‘@XIafﬁng average
obtain the centres of the transitions Between the °~ =
gsese kisdaagtnFerthdsmpore, Wer bebrage mey detdiffisulido tdeterapiner sigee it is not

S|
estssgrg %/Stbg %@&agg rgg tai; %@e fiétg (}ea\'&@eﬁ W&t QE{Nroﬁﬂ xtn#lg Phat exactly equal
draa.smf blaclkbend asmlﬂewem acaliaal thegi neﬁectlmtyl wahigifibryn across the entire
to the average val ue chosen. For exanple, if

20 ]F’P%ﬁg@ﬂlﬁg’ %d8)-t 00 high 1501 then, in the exanpl e
shown in F| g 15, the bl ack bars vvoul d appear too
narrow (the neasured width of the black bar woul d be

W [B64E howRoweverHie has beendyund hat mdhoppatextipd tiis fryention, measuring
tl% ﬁﬁddlg%ﬂiﬁ%r Sty bldck ahd %Vhﬁ)é %ﬁégg lés &ER}B/'e QWhe Rera lvtaf*:t‘le chosen.

bars appear too narrow wh ars appea
Agade ugingdheravsragaesd 501l dng 1692 shnewm IlraEig Bar thﬂmulddleumlms found by

25 rﬁgasﬁﬁf?%ﬁme dtgegntf It %{:{ @%%sugé&%%'éﬂs%l %&W 1@1? lgni %}ﬁ}é case gives the

neasur shade
b8 of thhidadk Hh, I]@Iﬂ)ﬂs Thﬁaﬂem@ﬂsaa&sttha fosr a%ragtv éihage used for

PB4 GEOE SHITRS i T A POLITIREL o Se B QishBOHRgE the bars
@&h%l&&@muwgﬁe)ads%e rdlévant ?@@tlﬁ&h of cfo%?ﬁal &/ Rhtd thepsHifehstdT the other

varying average across i ength. Furthernore, the
1&%@@\?@'@0&7@%@3 w@nsedi cult to determine since it is not
necessarily the average of all the data read (if it
were it would inply that exactly equal areas of black
an@01esi t e Figue 1r6esi1d>mmlpdrtieil pf a eédser sigualt WO0as itusenfesranblack bar.
ent.

A%he ﬁgurteh’c%e angles Sf the slopes of the white to black transition 1603 and the black to
white transition 1605 are not equal (this will occur if, for example the white along slope
1605 of the bar is not quite as reflective as that on the 1603 side of the bar, e.g. some
35 smudging or localized discoloration has occurred). One way to obtain an accurate middle
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| ength of the barcode). [0164] However, it has been

found that in the context of this invention, neasuring
woheo7niBsiidB e poi nts of the black and white barsPCs/SGe@s/000159

sensitive to the average val ue chosen. Again using t he

B B95R: PRA0 hROR AR ckefed vl T o Goint 1610 ana

O un nmeasur I
MRRSANE Joint HGMSOthe sloge Y@)3, whd the rhimiaeiHo@ 961 a@maximum point

1Bt dipeled ?cmnﬁe P2t it e 07 TBRR 1 S3oted on the

Y Saxi) e6r R él@ﬂ%' RS BNs %WH% e GlvBRBE %tEl?Slt’&s(?et?%x'iE fhlue) of points
oi nt of the bars (both black and white)

5 reli0eapdnkS1poSimilagiy, the averrga inenitytofitheslppe ﬂ605olﬁ$1‘(ﬁn shike average
ﬁ%&gﬁy '09 At ]éd‘iﬁtg &ltG'fl b %n& 981318 Red %ﬂstﬁ%g %9&0@1@0{1&' tHY raser&ge value of
Shows” a” portion of a sensor si gnal 00 as i1t ’'senses
bd(Bcik shawn sé¢hentakiealfyi gpulies 1GHeandrihe @serage vdiee st dEsisahown by the

; he{éﬁt &Eﬁ éfil)il%ﬁéih}%%éfatg% :gglh}gqr}ntéggilp a{igp%sg%\gg :agg Egéﬁj are then given

b theflﬁfer@zsmmbpthmﬁ)pmms witlo e 360Pand 6096 withe 602r The middle
quite as reflective as that on the 1603 side of

10 I%Cfaét B’élrthe eX gxisy ghheshiacky barg(rmreqse@teg{ byz 4004 i8 dsmogixen b the point

lli!ﬁ@v W e dhe mA o @m saN accurate
epoi nt for t W%Iyzggﬁ ar | “this situation is

descri bed bel ow. The m ni rrum p0| nt 1610 and maxi num

poi 61 of ,the.sl ope and . pj

161@6a6id né%%?en% lﬁgef?ﬂcg 6’1'* OPﬁeseé &8 b‘gn%ggmgr@amres have been

delmemﬂn%dr hlﬁayaca@h rtagebe ms@lfw lslyth (hlerirlelaﬁee bbgtioe of Hesothér set or sets of
ol.t.ed.on _the Y ax or_.t sl ope 1603 is given

15 ’%ﬁ%‘gg%*%% o eS| Sﬁi&p.lﬂéﬁg Yoo ShepapafieRe redody Imrgl%ze the data
Jhdife@BEmIfd other st 1§Eﬂtiﬁcaﬁ@@f@ﬁ§5@ge intensity of
the sl ope 1605 is given by the average intensity of
the points 1612 and 1613. Based on these cal cul ati ons,
th rag L.call
| O80T REDHE: Rlimd 80 B o RN EBBRLIERE dhtePom the scts of
ildhmﬁlqanen f@mﬁes SiheltXaawsly, bajaumthefposmenmme idendifwhtion features
th 1QPes 160 and 1605 ar.e,then .gi ven by .the .

20 143 SBEETTG to ik SRR s AT o o QY iaggTgping the same
th€dbprokdsborlto Wbtaid e ddtaldioen teapiciof Cath sdoef M@ﬁﬁ&étldﬁf information
t.he black bar (repres&ﬁted by 1604 j s then %kyen
FRELERAOHELY AP APt etﬁlcf%c"?ﬁsﬁf’rp\&ﬂi‘fflst 6 ftedtice cipgead one point

#8188 balcBdES SdnsENEen LHE phek oD Ql%tﬁ’&' dahsor 9. 00N 8eri6t nRbsuring the
identification features have been determ ne t hey can

sreaathhel the sepenetipfield from & st af identifigatian fontuexts)t ihavould then repeat
25 tﬂ%ﬂ%c&g%ﬂ alp giesusgful % 'iﬁaqﬁﬁtﬂegﬁ gltléc%a fIx? Ak Eneaﬁné aﬁie data received
S in Fig. T fhey can be

used to nor
fre tHetldfabitasetsardt iflemifichtien ddahees setenspto compare and normahze with

i den flctlonfea 016 t een. f.oun

rk?épegij 63}%&1‘19%&1‘?&3%? Wteﬁ%h%tﬁtpgl ?ﬁ?’f‘ﬁ% fiom ’i‘e Jfrious sensors
ils @eéﬁlh‘ﬁfely?@ﬁiewed Faf Uk L0pls] ifdlrba1Re it iobtiiahauRer B8 a 1D barcode
positions of the jdentification features 0 need to be

Esiiis c@Piogcl At Rrdst e morRaienilata ohinined G e tandomyset of magnetic
30 PERYEQTHING h8 SR MBta points are sampled for each black or white bar of the

barcode, then at least ten corresponding data points of the magnetic signal are obtained

simultaneously too. This means that the position of the magnetic data points is known with_
respect to the positions of the bars in the barcode to an accuracy of about 1/10® of the
width of each black and white bar (assuming that the reader passes over each bar with a

35 uniform velocity). Therefore, assuming that the average size of a black bar in a barcode is
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m croprocessor to obtain the data from readi ngs of
each set of identification information sinultaneously.
woéano7aszauspl e, the m croprocessor within the reRdesGeas/ 000159
read one poi nt fromthe barcode sensor then one point
a%?%(g)tn zﬁtﬁﬁﬁ@%ng?}?égmfagmﬁﬁr%% gggﬁélg%érg e il'fhe region of about
H50pmt (assunang the readet passey over thevadjtad withearunipaatelBityhi s
process until all the useful data had been coll ected.
In this manner, the data received fromthe different
Segﬂﬁs]‘ I ldﬁgllir'bfliwﬁdhbﬁ@ of paation @F aaxae@d %a@a}ﬂ 1700C MR ®nsor senses a
and normalize with respect tq each other since
5 blgckbapdiiged Taghavh &%ﬂogreamnémém%ﬁf 1 Frad \?%aﬁn?]gh%m as the sensor
s%ﬁ‘s‘%§ S sdriic BELK AL CHM wRrE ThEttive RbtiGX BBRIRn thé bArcode and the
reader that 1s obtaini ng data froma ID barcode uses
sehgos isgpwenste. ithe %ﬁnd@‘rls meovied orver! the dartetde meise aliowdy). As gan be seen
[ et . of icle
b LIS 4P ERRTAS g "EIMly e, AR Shseb 3L, 1P is more
“Sh&c]hmil’ dodks X fde d&éctioaa(abret tha Y axis &ememritsr@e dateasity of the signal
are obta

10 RS u0l S TR & Shanal e eRouEd o beng moved

h&e sIRApetteCifataeR b Mdvel Rrdd MO biY fsbbRUBEClontQ. Ifhﬁe sensor is
positions of the bars in the barcode to an accuracy

mgisdtbyizandroyenthetbigecode then thereawllbepiagiationsia thhsiesd E‘éﬂh which the

SEAER i 0ed Dt ol Eief FREELadRASIAS ARY SFHER SR Ao Yhdoe Foading (i

thy seasge willz@obbe ambiak lat kparfeq:t}y anlfame ggeed 930 ﬂte BatOOde) If the
15 nra, the acc r.agﬁ/o t he magneti.c aﬁ Sjiti can ef "

TisTpRRceree] VS e, ety 8GR as St tingaffo e d uform time

HASSRASIAY eeadiig) Otlel Clelatively fewu ﬂaﬁ‘aopoms elcbé yakcquired for 1700 as

[0168]. Figure 17a shows a portion of a read signal

prpgredviths/ Wensor senses a bl ack bar. Figure 17b

shows the corresponding portion of a read signal 1710

as the sensor senses the sane bl ack bar, but where the

relMOPl e rptexsamsctagrse fhis meyyaeubthet iaedfemhdats @iy atesacquired to
20 a%%@%%ly @%Kgfe &198%1 180 gagffoﬁpﬁ%g&s;&rlgnﬁe gage %thqnga €nany data

pb1d naychelactOired that the mamyeofdhpmwmp:tocmmﬂlsl ®nmi»¢tely used before

pEPEoE MRl f ey BF, B PheRE. R el M entefs 3 groventing
tBRIS @6 usd Ehet 16peX E}hé tiaf§fies Bbfnkech iwtEje. andi Blaek (1We1 and 1711) and

sensor. is bein the. tinme take

TS B b 00 Qi DU G g gabmatering Higogien e relative
25 thStidP¥EkeBY tﬁ@rf'gad%i/ &hd the b@ﬁ:‘bﬁ@dﬁm%‘% SIHEE o¥thése Bfansitions are

variations in the speed with which the sensor is noved

relativielg rondfotheinempst eagell Whsreathd elasdtyvistthe nampethgagradient of these

; t v,
P 327 5 TBR PO eitimtle e ReAE W i hcaticr 8 mREHRER Rhpect to the
barende pat dica’emﬂn 1fi foh examlﬁe ars&@a;bmlop&sanepsunedr(gucﬁha&sal 781 and 1702)

Bt mhihe phbapiae Pyl PR SRR AT orter o sample
30 cnefigh iad pﬁ)gfts)lmr@f@ i€ HERRsTRE avd §Ha11$\7/](f@ucﬂ A1B8AN dnd 1712) then the

extrene_cases, this may nean that too few data point
datee saeRling exe tsbould be lower (in order to prevent memory overﬂow Since the

speed of the reader over the barcode is not uniform when the reading is done by hand the
microprocessor can be programmed to dynamically adjust its sampling rate according to
reading speed (calculated from the gradient of the slope) each time that a slope is

35 recognized. This allows an appropriate data sampling rate to be used at all points along the
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adequately resolve the bar in the case of 1700,

whereas in the case of 1710, so nmany data poi nts may
woeoaagsics ed that the menory of the m croproceBeDISG2@6/000159

conpl etely used before the end of the barcode is read

Yl A R BT sen Y 0 fe OBl RS Plored i llgys the e

thétngesentrdtie tlentindbliamkin it A6dessarg. 1711) and bet ween

bl ack and white (1702 and 1712) in order to estimate

the velocity of the relative notion between the reader

angy 1t7l0r3 bamcesleyin®S fgetheneadliP s Bfo SRt Pcﬁfb‘él bf QB&tification
are relatively uniformin nost cases where th

5 ipkr@etion; it & tnm@fsaatr@ casyee theh heeprsitgnstdbe 1@@@@@,&%’?@%&8 be

c%ﬁlé:) ﬁ%]dortrﬁ)n%ﬁﬁ%éﬁa&zﬁh LAs &H&e(ﬂoﬁ :E@b éh@"[’l v!/h%n eaoh datum was
ve I Ng W respect tot arco at t pol n

théasted edesspit can st edged |tope postiomadtioed st uﬁ hdemlmz'x‘tﬁlm features

and 17 then the.rate that the .m cr.oproces
B LA oSG R Bk WG (T PRaROrG oL Qsplsition between
easkugli datta ipai faiB) unifher &Ratificatioe fédt@j@?%n@rﬂ@e 6ihat k&ver sets of
such as 1711 and 1712) then the data sa

|
10 léﬁﬁmcaﬂ%mf@mtw(l.aﬁe Blenern aptitdspdfe. erbsny iy n@%ﬁg}i%ﬁ}n randomly
(ﬁérg%?s%dtrﬂ V\ﬁ%ﬁ@%‘ﬁ’&eg be Vﬁﬁ@lﬁeﬁlz&v &hd tsﬁ%e?%ﬁé?@ & §Sva9t difficult or

he readi ng I's done

1mp©mlpi¢¢@ puwlint apuaddsdifipatign deatengs tﬂtﬂt dymddrbe anifgrngld fhestthe rate of

a t.e
b SR PRIADR: FERASASHANE 0 SABEAABRERaion, s coud v
deit&tnil&dsli}othﬁ rate detstoiddzie the @mmnlfbmms kaowapgempfi¢cadtor features.

5 B 1R 5 ST 5 B Sl LA 0B o o s

2apib theathonstid mfshkiea flohl Shedie? Wenso Bsstiif thet iPhoves at the same
represented in the tinme domain, if necessary. [0170]

elatikaspeechlp din magecticeddlp iy e hapRpdgi SonsaTemevesy il igppect to the
qag{g@t%;[ %&&ﬂﬁt e feggleﬁc%ﬂaﬁ%e‘a@d td kesb e tHP %ﬁ?&c ddta ‘i‘féﬂﬁg%& to that of

osi tions | dent| icatioff features
the bpapréd data Hahermdsolztsqn m@d@deahtghcx belowen gtan the barcode data then a

necessar,i s_when .
20 {RFERER kb o1 B SAEPTE s SRLITRY o TERh Hiror,pr 2 times
whtentelr thectair¢oole sﬁmghmg et Radeiained oé baatkthavpigant i ty
(e.g. a barcode where the slope of the transition
bet ween bl ack and white is a fairly uniform

| degt7irf | Cafni tRO ab SR PR ap@lakiBg tOFNEN 7 Siets RscrPRIdhoRf the slopes of

|dent|¥|cat|on i nfornation are unknown gquantities

the tgnsitipes $7¢hal708b1 Bilnersl 17 bhramhe deed tupyjseste dep scanning speed
25 (ﬁtﬁﬂl%etﬁé Getba, E%nf !I?%F\chlssﬁﬁ‘%& g ﬂ%‘bérg(ﬁflg@ g? Wépes ‘éﬁ‘(ﬁﬁ@ be relatively

s very icult or 1 npossi edi ct an
undtoni if itleasdanming satasﬂns&on.ﬁalt Sovulve, beralatiohconjig. 16; ghwas shown

he.rate of fhe..data s I|n for bot h,t he.known
ikt SioBe b Shréelid o AR A e O O B e BRI g inventors
ﬁdge ﬂj@%{ﬁt}ﬁeltaﬁ mi:cme dtcchﬁatba? Q@Icuﬁwﬁ}fec&rcgﬂrﬁﬁg Emwlhsmg the number of
i dent.i fi cat.ion features n ot her rds, the sanp
data @0%@@%1&# qvmaﬂwg?%la ef by hsprifgn. dion egampIS IsiRe faé@é% acquisition

30 dpRed B &ath BB ?&%écsnd nf or fRkik Qerk @@cmﬁeaed&ﬁl &he 1603 transition
sensor assunln it noves at the same rel ative

Gpebamt thethwétonngﬁ thei dontatoathadop 19€ thraslepde theartbe trapsities took P/X
5 4bs” BSRE FladkPis Hf moving at this same speed (relative to the barcode) when it

reaches the 1605 transition, then even though the transition is to a discoloured bar (i.e. of a

different slope), it is expected that the number of points acquired during the transition to

35 be P. This is because the transition begins when the sensor begins to sense the new bar and
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barcode, and that the resolution needed to resolve the

magnetic data is simlar to that of the barcode data.
woOfRod7he3wasol uti on needed is higher or | ower tRaWSG@6/000159

barcode data then a proportionately higher or |ower

GRERBIS RSt i SenRf Pherharti 6 el Bodtnde Fodamy of the
cﬂti Ka'ﬂﬁh dOQhélUJ)sgnhﬁhyédd bl pbintalbo\tke pAnSiHoR Rite rpﬁtfﬁtaln@mnomena

it descrlbed ow the slopes of th
relosing o 15 ﬂ@n\gldﬂvoflt e sorpsd aicp pnd At SRV P (e dguglpolour of the

1§34 1h3RlsEIvES) %ys&"l’tﬂi Uthg 18P REHLEUSH d&ga %Jlﬁtsaa‘é& Hadd cﬁﬁrﬁ& thé trans1t1ons
was assuned t'hat the gradients of e sl opes shoul
5 it slaatpossibly toinbtagy memfnmn@eacswat@mswgla@péle@ B usiog sheamdlents of the
tion to Fig. 16, it was shown that the
Ss?pv%g%hfn& ns{tl%b?ect ed by discoloration etc. of the
bars Consequently, the inventors have found that it

o cal cul ate the scanning .speed .
t i b o arKHhSsE 2 foeb e it rion 16s AR gD REfw! slidns in the
ﬁ)ﬁﬁ JHTRNBArEdRB; thEP ha RXBHR el Y1 hdken ForOfik @aRCERExPlanh@dh. It will be
speed of X data points per second, if P points were

10 appepsiatediby ﬂ@llqcmerq at mgtherly Figrlag ito gie gnes prplained can be used
o

ORI O RGLRl Ryly MR ELERRY, BRI it woul

appiat 1hg oatmetlmtmrayaalreresc@etdm( rleigths vt 2o batveddsarand dwytions of fixed

lg\qﬂﬁg qllré‘rﬁliqegta & év%eaeg 5| ;%%rlt% Iditnlf_pg '%:a?lgt cal,er\ﬁ%gnetugoojrg IPextutal for
&lafipes)ent sl ope) it is expected that the nunber of

poi nts acquired during the transition to be P. This is
IS because the transition begins when the sensor begins

torgense the B&‘t‘ﬁb&@{s @é&gecﬂqae rfefe?&cﬁ %%n%‘i’n‘tgﬂt& nonnahze a

sensed the new bar (i.e. | onger sees any
sigreal dilogh apcondiseteof ldﬂélﬂ@ewlhfﬂah@eSaﬁGHMIngsofdhe bﬁféode could

dt I11 %st 1Pbsy fﬁ:c% t 18"} laﬁa '1&9&1% thtettgad 31gnature with
iR A &

e sense area as sensitive
it ereastoned| reﬁemérmermgﬁamrh ghigarssstoted nmethe edntabBye (or other data storage

cal.cul the r of, .data i nt.s_ac |red d.

20 RS g (g HIER: B 10 5nE BT e bnsidered in
1@6@Mﬁﬁhﬁ$9&hgﬁ@hes t han by using the gradients of the
sl opes of the transitions. [0172] Al though the

for egoi ng di scussion has dealt with optical patterns

(gﬁf‘ﬂ 1T Or Bh0brdvRiBRLS %ﬂ‘@lshaﬂd'ﬁﬁﬁ 1%Y@es Qﬁ%ﬁnrﬂ%ﬁ 8eY to separately key

sen for the ease of explanation.
lap(!bmﬁelma@re@htw thhbarskdd mebere nﬁét@matlnaw, aeatherddevideninpy be used to

25 {5y PR PR R1R Y5 SR keliBhision. 5.«
ﬁxﬂmﬁg @gset fea\ﬂeruihdt =pfd 4 gteateo poitival of thabacodr from a distance and may
gniti of 2D.barcodes,, an r{ions..of .
ettt oBPiefo S TesSiin oS CeRe: Pradied ok Sfkbi/Rpat portion of
ﬂh@%‘aﬁc@ﬂe hAREHRAredd Rireby itk @kten bedsitx & Rpeleratk @letRkcddk transition
a barcode is used to identif referenceb§%3|t|on

pantitaad maiddlsrneants 28 the @a@ﬁw%n Vhigsrbars 4 erien te gqgepgrate the positional
30 :g? g%%;fehct@tﬁ gﬁaﬁz%aché’ &R sifdhBRe 8n BlRE 28 @bRParRfit WS the relevant pre-
stored reference signature. Additionally, 1D Universal Product Code (“UPC”) type
barcodes, for example, have three sets of timing marks, these consist of two narrow black
bars separated by a narrow white bar. There is one set of such timing marks in the
beginning of the barcode, one in the centre and one at the end. Furthermore, digits in the

35 barcode consist of known combinations of black and white bars that have been chosen so
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potentially mean that it is difficult to properly

match and identify the read signature with its
wonres7atsiced ref erence signature that is storedPCWSGR@6/000159

dat abase (or other data storage nediun). In order to

S5 bl RO AR Doy doBlieRE b h B8 ERHRO ot the tast it of

thé Gdtcddens ﬁlc‘bheﬂkﬁmn” Han dl digig tharvde bMeslaaHIfﬁmnﬂe gestin€tthe digits in
separatel y e-i.n or enter rc

QA ok (o r‘r‘§131¥ @ﬁ%ﬁorm% %‘ﬁfﬁpgee 32&@@@ §JPC barcode

a%ﬁﬁﬁﬁlfhta@l Yd gf?tg@haft Qﬁl P@Béﬁ}{éﬁ b3MHe hRr FAMRVdANS Jn%aﬂeck sum digit. The

i nforfmation r reconC| [iati on, e€.d. a scannin aser
5 vadusde¥ thetchecksuadigd igrfeundeby: pbtlmeg r(sum off w@dml%m dligits, i.e. digits

f %?é C?%f{): ?k{i’]ﬁrg 8%&@%v%?§ﬂuﬂgr K és°‘ g%cggith 9'46‘6 5 QO -Ef%é %hecksum is a

arco a’sr gnl
mnoltipi et l(ﬁ)f th@cabqﬂe:taﬁetﬁmdsi dagm; numbad‘ooamm@ew Tihteel tenes the odd

often p ne bar co transj.t.ion

B AT £ 5o RESGT 72 Ml BRQUR e GRPUERST 0 +2 + 4+ 6
+0) endeab th@sﬁrﬁ%@ﬂﬁi tWoe= 1721% ]FZO=S|8H| PRS0kt ﬁuﬁﬁ%j@ﬂteh%at is greater
normal i ze the read S|§l{1ature in order to canpa

10 thpn 8480+ &4 dviaritdlppe Srcorhegksuat digitnis - gh@mraf @e fill 12 digit UPC
l%ggddfel gﬁl%lek uobﬁﬂ%g@fésal Product Code ("UPC') type

arco or exanple, have three sets of tinmng
rrarks these conS|st of two narrow bl ack bars

narr i,te ba There is.one f
Sl R o et R RO B g T h@nBR el Pl may ve
¢h@sé1h@s inesger utijflesodfecagh otlfbe soniff thdwurtdvesstTbarein the gaxbsde is 1 unit

in the _barcode consj st of knovvn cqnbi nati ons o | ack .
15 widg: theihesrods can chpinhare thab & ingh 8@%8@@%&% 6Wéﬁflrs§vtecmmot contain

Bdr@that BRYI. §'ilﬁlt§‘Q>tr Zeﬁ%kyvvﬁl@ nfoh* %ﬁﬁnﬁ‘l‘et Rs@ﬁﬁﬁg Ao narrowest white
Furthernore, the last digit of barcode 1s a

g fredelingttito be “@ ansl the garrow%ablaplgb@ras defizaddd ber“dnthepethe number 5
%eas 429f 1tt hpdididge 'vﬂllg%dedl 1680 ’hﬁ?lft &g}s w&%{? %%Sxmdpomt of the

en“redd 1's correct r exanp
Hmcctcie)ié[‘ lnsmeaﬂld thathths niithber §'tis dbﬁattd mﬁhe hnerrdwfsst rvddtethar, followed

20 HE R S G B0 34 e e ks o
fondRthe Abgowest black.batk) Qfd)lllcﬁwétl, By B N@K}Bwiﬂb)wmm(b?dmﬁ @fa Whige bar with
even nunber di gi 10)

{Eh SRlARY 08 threnaF Hieptamdsyesh Btz Gaisk Salhpied S is rovst black bar
ﬂugldeﬁﬁiﬁ'sﬁ%f m@%&?béﬁ 6§0Ys dlsﬁﬁt{tréﬁdﬂffef%% A€ 1898umber “6” which is

unbers = 2 and the sum
dﬁﬁnteﬁ @sé Oé@ﬂ 1d|lg|(wbelt it( @curszoefom the @mdp@;lt ef the bageadgk By defining
e ChRSESL «yl;
25 e% tv&h{ﬁt d]gﬁ\ﬁ)ctl_ gl?fere f%%rﬁbgétll ! g’{‘) d) g 4a§1§ GIWE gg’lngg(ely that any
mdmber Ivaﬁl&mmrﬁms@d tfor myﬁothé"mmmbm elso blyehafvinlg a dliecksugn it makes the

upPC rcode nunber is 076 75

ROPPHRIR Y & MO S (et Fhahes it TR Pt o, up before the
ﬂimlkér@ﬁ@ceﬁ%&ab@orﬁé&gsen as |nt eger multiples of each
other, so if the narrowest bar in the barcode is 1

unit wide, the barcode can contain bars that 2 units

30 | ’ﬁip‘d 3Ingt!rﬂb tfg%evﬁﬁ‘qu k%lﬂve\tnng)g@ n?%}&@i&aﬁ% &1&@55’ g%%ﬁéeéla £ example,
suqhtthatlmlerimr e wesdgadhandeindistinguishable from the others). In normal existing
applications, for example at a supermarket cashier’s desk when a barcode is misread and
the user (e.g. supermarket cashier) is required to key in the barcode number manually, the
keyed-in number will be accepted as correct without any comparison to what was actually

35 read by the scanner. However, in order to ensure that the positional data read by the
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bar is defined to be "0" and the narrowest black bar

is defined to be "1", then the nunber 5 in a 12 digit
wOR®7asweade will be "0110001" (if it occurs be€ose2e0km00159

nidp0|nt of the barcode) ThIS means t hat the nunber

5" is defined as t re st _whi.te l o
st e el R YR it g Wi b R P wsed o
F&ﬂe%@kb axb_saﬁns}&irfglf(ot hiato% bd:tl}ykﬂ%@@slnﬁfrréﬁiﬂ?l\ﬁl" of (1ingertmﬁ rcomyesénts) of the
ack bar’s) followe a very wide white ba
BHTSionie bi TR PHPIERYS BB En R Eeain bieds: tming or
Mitfoﬁalb@z[ﬁ )is ﬁﬁk |<ﬁ/‘é€ ngH (ﬁé’t‘zﬁ}c@@rtﬁe?‘éﬁe%ﬁ R vA6n BRY scaddrSmoves with

definition he nunb distinctly different
5 tespet torbe h@mb@er doesg notx\khaage dl@nuéfsalbe@l gider woglsdltiough the scanning

s& (g Ekf’ﬁh% Ib%%ﬁﬂm agxgs BQ\A 9 Eﬂﬁ)é}% %{S{/ beé %1&1%1%?%1%3{ (?l?f%&llt (because the

dasmﬁnerm\:venmsthebeglﬁnmg and efid 6ﬁth|e batcoderis uskallya fdvaterimyetres apart),

nunber be. conf use ot he
e i S eResc R o SRS Ty SRy RPOTA00 abE Hiis wide) the
REPb L sdafihing Svdull€ nehags ma@@@augr @‘hﬁ‘hsé\ﬁﬁﬂldﬂs ?@ﬂerhﬂl’y valid since
é)efore t he nunber is accepted as correct [01 (]i
10 iptpsderde shepasrtbe spasdravetia smsll diganeg dhy pgcelesaiion needs to be extremely
I
RPOR SRt NS el Rt B SIGRE, B of o
oo @t (ooewen Gaer aéewripirsa islinear(Lipdf meis keowo adtat & ths speed at the

k d h
D N Resrond R ey B ST S P N R ehEnihat g speed in
wab@fﬂlﬁwt"tbb@ ﬂto)rt]‘nts whae akmmdran@mnwﬁb?ﬁ m\ﬂ] st$edoa tH@B}%ﬂﬁIlﬁfig of the bar
as_correct w any caonparison 1o a actu
15 tpdhe spRpdiatdhs B AB e asbd e examplecitdls Stagned Spads pHsgne o bar (i

FHRaRRnb WA Es nﬁ§§1ﬁ’g flﬁ@ﬂarﬁ%ul&ﬂ'@a? %ﬁf& e keYe@H {B6rinatioR @llows one
scanned data may stored and the keyed-in nunber is

tasgegerage Wézgteﬂ@rlaar@d@rﬁ}mﬁidslsam@e@@ scaed rask dt lisypessidly to know the
§p@%(9 Etn@i{a 'bg,%\n%ﬁlg(df é Altoaf &Maﬂﬁﬂ&e € anctl BEthe end and can estimate
or ma : erence assunption in
quegeresisdy mdpeteathe middlkal poimef dte proshoild matfe bexna Sirsilarly, this can be
hat. ver sma i stances, the eed at [ the .. o

20 deiiipa S soRe i vt BRcE Rt S AE PP Haw B SR feri positions within
BB abgeoddr aned ibeah | disrdal By NBE so@fikts, Il drhétuﬂh dch®eve this kind of
scanni ng speed at the begi nni ng and e of the

TREGRRIL0R); lérﬁ epsertl o %?1Ff1§f°é1ﬁlﬁ i & %Oﬁ’é d&tasf H(ii%‘et e raw data
1*1?5%1?’\@19 @o&&?o&ﬁﬁg NRfRRa el £5 dmﬁfnﬂaﬂ@n habeode f)o%ltlon of the middle

usual eMIcentlnEtres apart) across the distance
Jesfints m)e tmamhmp@ats qf\btatscthat kave yp«i:n:@ad)/arﬂti@ wompa® it with what should

25 ‘E%Y%L‘%%ﬁ dl%ré ﬂuqe%blﬁ&?_ eegggerg{e ?&ﬁ@@c{g QQSIM qﬂ%%a’u n énakes our

astical ssu on 13 génera
silutoom significahely mme(rhbm;g end tt&m&me&dﬂymahlabh simed the read s1gnature can

S G Eala® B Bl Sl AR SaliPurt S TPl e i not s
¢diddctiyhe speed over the width of a narrow bar (or even

over a few bars) is linear (i.e. if it is known what
is the speed at the start of the bar and the speed at

30 { h?O of 1t 1@ RBke o} sgﬁ@ &ﬁer%ﬁﬁ'ﬁdmﬁaﬁﬁe %’b@aﬁ@es%gal' Pumber (or
between these two points was a near transition from
telquergiad edfompationesubl @b Anialpasimerniecdsl®) is used as one set of identification
features, the pre-stored reference signatures can be stored within a data storage medium
using that serial number (or other sequential information) as a “primary key” (or index
number) in order to quickly access that pre-stored reference signature (in a database the

35 “primary key” is the main source for accessing information within the database). This
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to the speed at the end of the bar). For exanple, if

the scanned data is mssing a bar (it would be known
wOR0G78138163si ng that particul ar bar since the kegesdeone/ 000159

information allows one to generate what the barcode

| i fo i bl N
S0 D0 MRS SETAD i, o REPLEAE B s
doanespddang tarith setialt tventen qorariblercaquendiol mbirmatjon) &his allows signature

R Suhe BRkReh) Ty Bl R EroREhNind by o PRty inComing signature

isealtthy erésfosedareferbhcer €pthtes iih tN@hAbSePThE #bo decreases the
ii@ffer ent Posi tions within the barcode have been .

5 Greapesaf apfplserrateinn AEFUTIPG SiHEe H1° TRePTABRiStEaIT RIssnqticprrpared with
Gther! ERERANALHGol rbErdiEE GRhltiles O Store information
fromthe scan data (either "the raw data itself or
corresponding information, e.g. information about the
POShi-Ha®N Of. 1 he. dm IS .ransjtj I Nt s-of
bamﬁtsgat O]Elg\g/% Eggggoq%sg%%fm%n der%}%()dté%l%a{ro et‘hfo1 S}\%’ 1h§1mggiure 3b. The
differehce xathet igeh8 cadains Two setsbf napyeticodemifeagdomirdformation. In Fig.

rcode pgsitional .information kes .qur, solutio .
10 85 Fie Rengren S0P GBOEts SEeb e S S eaL on its upper
frfAeE Tl’{be]tﬂ%ﬁé“i%’? ABRbHE Y §ROnS bétl df PEpRAORAERH Wb features. This
the pre-stored reference signature even if the barcode

planeyistcovered ko pecondlymatetl sxjp | 80%h They eelattanhed donsither side of an
D BF vEIAE 1863 Pgrﬁ%gﬁe@ﬁodrs %@Q&%ﬁle& i? Bdihtftln QYRS 2 (e ggslded together,

sequential I'n tion such as an al phanuriteric co
the itemedt vatieasaedasdified byitletwd fetscaftmagnefie atentifisgtionhaformation, form
re-.stored.reference signatures,can..be,st.or i t.hi.n )

15 it sl BURD SRS AT A SPRAPE dENBE PR AR P read he
@d@?g,edibﬁt@hs tmgrﬁﬁg‘lﬁtib @é’a_)iin%sel@nérﬂi i g0 %uikl@%?j p()éiﬁohémd s to read the
nunber). in order.to qujckly access that pre-store ,
@%@tgf%ﬁe%_fgfrfawat 1f0d qadh thesqoapEse vie Pleperd 8§/ aggpectively. The
g8 iBBHtHcHOM ERnIre cARE RS IeREmpIR] BE MoK ANFdvh tWitable magnetic
the dat abase). Thisneans that the signature is only .
fidpsc (rvgh a9 isaé tin tanedip perds) oriatedr wpgnetincharendgnaeumegnetic particles

20 r%ﬂ&cﬁﬁlﬁ;pcﬁ%{ég ihQ ddnSm? e'ti%lmﬂﬁ el AQLD gﬁameple the identification

ti . This a tur

seque I nformation OWs si gnatu ) ]
firsitodsi 1891t wolld wofoemeé rfyony @i whitegblwi howetic sty agl the tdeptification

o match,the i ncom i.gnat ure agai nst all, the.. .
$PS et barians. oo bR it REPTIg s BrdatolE cispppped in a non-
RhgRtid @Cdt&as €Fhik RendeptRampemplitable forhGemapdetidiidntification features,

occurring since the incomng signature is not conpared
WteﬁafBPlﬁgiO,th ilg%wéi hase cgpiaingd dp 3 ehouid be raridomly dispersed

25 §HPRY Hhfing pAH&RL. Figure 18 shows a simlar
enbodi nment %o that shown in Figure 3b. The difference
is that Fig. 18 contains two sets of nmagnetic

id iof | cat.i i ' .0 Fi . i -
of TOL7oL, 7 o1 S8, Ebobihchl fuat Fosbiliar W RERLE Bhown in Fig
TOaairuthe a8 FigH 9 licsvevpp ¢he idemtffaaton Tdatired domeot B8O linear tracks. In
ont ai ns .a . set. of netic.identification L
F8al 8 Botieh 1900 i s SeseaBEPRirchy & boinitiig g eiiptical area of
30 igbdhtifeatiGR Feat kB YO, ThaldtrrRettatideb bh lenmSohef 19894 which contains
item of value_ 1802 using nethods described in relation

3 Blapgylar giga ofydeatiferipadCrtirstlfR?. The identification features could be read,
for example by rastering the read elements simultaneously over each set of identification

features, or by one linear sweep of read elements that are wide enough to cover the entire
width of each area as they are swept over the identification features or by a read element

35 (or group of elements) that is inherently able to “image” two dimensional areas, (such as
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the itemof value as identified by the two sets of
magnetic identification information, form 15 an obj ect

weaceewridswg to the current invention. A readi ngPAesGe@®6/000159
1804 adapted to read the object, contains two

ARG SRR e e B 0 BB O e

cont ained within plane 1807 respectively. The nagnetic
identification features could, for ex f or med

f r BH30F i + HigriE 2ebaws pdugherisgbodupen ogéhetgre-ﬁnr FRVERtRR. Figure 202

545 5 PO O Cat R AR o ot 0
5 ibeant 1of wa}mt (@t shownds Thﬁ léx:hn:pmensesea repéangutar-seatioprpiece of material

io%%tc% t%§n1&89 %et\’}ﬁq gt atrlo ésrﬂmlaT lec“a% {§r-section material has

nag Neti e &k i e en icatl on es

bbemaaacrhed tba ﬂihﬂliﬁinéiﬁﬁil ZOOQmomgnﬁg a@emﬂtse‘cdﬁéﬂentlﬁcatlon features

72(@2%@2&#3, ds pﬁeoas glgrplaq ced) Pgl?d( 3 %gg uﬁ%ﬁpﬁ% 1?1}'01111-2'1—{] ion can be printed

2098 N¢thd iigREL Mo PAhtedCBere f1Rled XA gnfBine AB8dh1@Nd need not be
those contained in plane 1807 coul d be randonly

10 opinsigeted g ‘Bdempificetion ipfarmationh geqeading do dae dfmugr} given here, it can
t

15%1@5% %1fagllaip)%v\§lcﬁ%8 m%ﬁéﬁg al?g&,oéaﬁ?:?)g %Jfgtfaﬁ%ﬂv\%%?%h and serial

rvwgber dad firtliec mﬁonnaﬁcmahalrmsy tlo readtbyf odemitd separatd fraimktbe invention

Agn@fag' 19 & PﬁJse Iaefqd éyl E’%’&’ ’?‘Peafaé)gﬁggs %tg%dlgesiveclayciarson its back

JueiRbd (1fd qiad smfacfeaﬁit ¥hewn 190Rs pithee,| Glpebitd fo Gict Add eshthiaing 2000,
an itemof value 1904 which contains a triangular area

15 Z104i28d gPV) cati on features 1903. The identification
features could be read, for exanple by rastering the
read el ements si rrultaneously over each set of

i dEO81] i calfigore F0bathawe @, reader 2010 adanted tvaread fesepbjest 2003 shown in
Ifﬂlgd?%ae.l ek, ertc!aﬁ{mrﬁrf f‘?\?dgl% 8&8&%@({19 a%@]g@? th f}ga(f‘{hy d&ntification
of "each area as ey “ar e swept
featerdsi 200datmdn fezahd rreaziimg chyment r%)éﬂ aiapwdntto B4d (the identification
20 @r ouegzﬁ& elements) that is inherently able to "inage"
fsi onal areas, (such asan optical imaging
device |i ke a charge coupled device or a magnetic
sensor array [ 0180] ure 20 shows a further .
eri®d2hent 1t oF 2leg, éorﬁﬁ@@@?ﬂ% tp GORH b e meagiiRe LeRasivgafonly one set
tﬁ@l a?cfeas%ogg’e (def? g ﬁ(:fenﬁﬁéﬁwtnh FeReECh CSridn! él?@ﬁﬁstances where
is adapted to be attached to an item of val ue
c(qnmter@ﬁmgr tamMheringisebt susppeted dor axmnlﬁaaf dlag elieeerare @dabel, such

;
SR T N e ——"
¢aé erdbablynamahefotuadrticddtead dfovatud) iih mha)fonmimfdabeit Sﬁﬁbﬁext to each

SRpL T8, By GE B 58 a2k I20EL LU LD L SRS o b

Sl 9 rsubPhi&r WRthie NfofAR). DR smiRE ad tBRO0SasettAgt it is the manufacturer
information printed here need not be machi ne readabl e

themseleesdvhotreyinhioirenant eovaerfaitng it ep bgapwed that the labels used,
30 éﬂafg ﬁa&g C}flan @' B9 hQr LG dEE Mk 20 r@h 8, IT“ﬁFl%fore it is not

£or mat foh *such. as conp name
nmeﬂaryf to reheckf &a‘t the dgbelsatre peromik when they amrﬁtiephedrtd the products in the
érﬁgt 12)%1 éh}%r Wt %a%ig ﬁtf}g%% Pgﬁé{va%?agrece)gsdtobcynl}a reda Vone Set of identification

information to identify the label that is being attached to the product. As an example,

consider a reel of labels 2003 being used in a manufacturing facility. Before arriving at the

35 manufacturing site, each label has had its identification features read and has its pre-stored
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or can be designed to be read by people). The I abe

has an adhesive |l ayer on its back surface (i.e. the
weund7aseienot shown in the picture, opposite toPCISG200d®00159

cont ai ni ng 2000, 2004 and 2005). [0181] Figure 20b

réfeeiBe asipAGier stdel0 ifdapitege t Gorf @ASmplee whlbh ethe BBER were being
shown in_ Fig. 20a. The reader contains a readin

e i daénbpseononld cralan, foreexprplf e Hel B sber (i.c. mumber of
the gbtai'brogé i gﬂdtﬁe I%ﬁaot%?gésg)%ﬂaﬁg t?eﬁl'ge%c&ﬁlﬁself) of each label

adapted to rea deh ti1o atures 2004
(b@@&@e}r chlled thedlabel wamberiipinst thel cmmescpandlyg pue-stoted reference signature

5 SR U8 AT 200 3 2R et 5 g v, i

cah e Wik i RgR%s 1 @rit hadnl eddieblt iinnaktidrnop did aga 2605)1Guch as the

suspect ed.. For, ex e, . If the qbject wer | apel ,

bafsBieng o ianigther gﬁgx%?r?worzﬂge lebgd 4 beipe pliaqhed i 510118 aguld allow the
1hBel WOYE Ceaay R bireif @ d&8e &&@&&ﬁ‘i@émﬁl‘ 0 thé| H§tal9&'%§ 8toring the label
probably a manufacturer of itens of value) in the form

ngnhegshasidspretstasd rfreneeosigaatires) Bels adnandageons ta gipte the information
10 ﬂExét 1%}1{1}@% Fﬁ’? al?@eq (r:eltb Jc; %ler%%%féc@ﬁrﬁﬁahr[e Goq'J th@ fd%igﬁﬁs? rt6 %al‘te)r with the label
rAasigi emgj ita pieissoredsefdriate bilgnatard hi saAlsd asdvantapeous where the

AOEERhYSS 0 Rt (K01, DL SRl COUTL S B0 e s

Yt AU dERbe RRickBEDY raAdRGUEE L8] Inirfifer f@vﬁh@ﬁﬁl@bé@eanly needing to
Therefore, it is _not necessary to check that the

rpathidipdabel’s SEBATRGUSHIEIT they iamsdistely afier theqpddpional information is
15 ﬁ{g@&%ﬁgtﬁeqag@e production line hi this case it may be

vantageous to only read one set of identification
information to |dent|fy the Iabel that is being

at d to t Si
; eanl%gf | JB & gastzgn@gu% éonnlén 1n orrglgérlr%ﬂna}ag x%g('i fr%m a 1D or 2D
Hagwoidk ubivig a Behabataar laseristahnadg Itdﬂa)dmeatfeﬂair tuﬁ‘the germl tiember is stored

AR 2fips b Feadaitoing daiss s o DD et edgRisipafgp information,

20 sqéﬁ ﬁ@ﬁﬁ%letf ar@ W RibORATahdtulaR &l Son@hhebie| |nﬁﬂer1a1 for example,
manuf act ur e The dat abase woul d contain, for exanp

wordd gisvally requEe ér slpveieconiapttharedoreading. Bﬁ@%&i Sugly M@l@bﬁﬁon could
eactngﬁy %)I%F{péz vsg&r:g% ﬁg@ﬁgg gg ta{?% Bﬁﬁf lﬁﬁéﬁ%@@ 51% rbde g)f mechanical
janeing (sisep ondact gepding stevices! are frore rpwles tag m{mmmg ﬁhﬂn non-contact

qtngﬁerd L] fohga%%p%&?%#{/ Srqagglie m%ilat at igxasrlﬁ ot h%r already been
25 s&ﬁd@m fagaittdatcoaml inrlikusm:lmii@la’ daihall Egitfmﬁm priductioroline, the label’s
e area 2005, such aﬁ t he batch and serial nunber of
3 enpritieet eheoncamef el IBEEe attached to (this woul d
allow the | abel to be read without a reading device
and connection to the database stori ng}the | abel

nubfI8AL  arkhese ects 06 infarmatioar p deensieghin thealpfabasq thptalready stores
B RLARRU e LA el LRI PS03 T RS, e e

i ne on the
30 1hdbj<eﬂhmabasm sbhthathehé¢ribel databakeis quediei tusingrtbe $abst edmber, the label’s

otger n o?r%ghgﬁ gsngstsloj&gted w1th icf ?&da%ona Vl% gn%%ggrlil Sc’:anvwgdssg%et sl%oered in the

database and associated with these three sets of information, for example the time and date

[A AV I

when the product was manufactured, who the product was or will be sold to, the product
expiration date, the geographical extent of its warranty, etc.
35
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production process permts, for the product seria
nunber to be the pre-printed |abel serial nunber. This
woam7he3mshi eved by readi ng the | abel nunber (RCTISGRE06/000159

necessarily needing to read the | abel's signature)

?618‘35' Or By Chavig b MBS Rfey a@McPdpced Wi ﬁx‘édlabélori‘lais also easy to

orrmtlonls prlnted onto the label. [0183] Ih a

lfeme or 8 dabielsrin thendatatane that haverhean dash shalgn picdareaged. For example,
if rator%Qel‘?'Ofl 19% 13215 r%&f Q si!f%ﬁcﬂg flﬁ{egéo&hq N fidtely AR deactivated” from
scannin ar co rea or I e serral nunber TS
the Qiaeiﬂ)ambja skmb1p mhlupg abﬂ/ag ﬁﬁﬂien@ta bhexocthtrichs indfcages that they are

RFID r identification i tion,
S SRaBRL T QUL N terercet B s o g SF e Hhtabase could

ﬁﬁﬁediﬁﬁﬂleﬁé GlebfBd Qhdtathe 1A veasadtbEsedWOddsthoysd aok )éxample) and the
re%l re sl ower contact-based readi ng. Readi ng such
3

swstm cedd refupbieerranpspagy vihelsrdingievisede gieta hat the label
i
b gﬁ%lﬁg%( TGRS RUACSILITNE P30tk BB B8l g prouct lers
dntrej:eé]sml ifotrhativnrthal-beomhexcdvadatde pbouk dind fredunds raﬁcr llt has Iseen shipped

read t nat ur e in since
PRIEGHBLY A Qebrbfheidiohe Bllhg 9 3o R 4 Frtih o Sew pertinent
ﬁ&ﬂﬁ‘ﬁh@m ab@itABe RbbEgckitotiErepdiad detvic® inic@tel} bce a label has been
| abel's authenticity is not of concern at that
jegthct ure. [0184] These sets of information are then
sent to the database that already stores the | abe

nunber and pre-stored reference signature. These sets
of [01§6hr naFlggm at edelplcmsk ede imethod fomnatyaalizing thendatavgigpined from

15 g%efjeatrga% r ; nl?eu%&h ﬁg'ctngnttﬁﬁ éf@ée,\?ﬁ%ﬁ%}?gtt A% two sets of

orna i'sTassoci‘a
ﬂdﬂuﬁoaﬁnﬁlmfantﬁaanasmtﬂherﬁmtametdbamg helBtharedei andt the second set being

at abase an smated with these three s of .
TG A GTROORDT aRaE T EirbC P b S e heshows the data
SHBEE FroMaS iR ReHdaed oI e barbdBe (the phalRdusiesd@ sheOdatiMibin the sensor
be sold to, the product exglratlon date, the

tberm Alscir Toseieried and fhes ot aeergsent the 453 Byp sensor when a
20 Qﬁl"fé B9 & hét@@cle%)n U‘M’a%ﬁle@x? ?&Eﬂflgeld’ WMok Qedalta?*ﬂg%qs Iobtdifed from a

SO easy to renove ofr bels in e dat abase
simaittateave ﬁ@e nrdadmg oft tlee mlagneugnﬁgetdicanon tnlfemgrtion. The term

i1 reel , | S. 1,8 T e

i b ao 8 Bt Bl ERO WAool oo X005 B8 U roprosens

Bﬂng}ﬁoyn Pk E’ﬂiﬂ(;iﬁr&‘i1 ﬁdtagomn whlebdaicd a?.é tﬂ&fﬁ awh;: 1epresents the strength of

| NAl C estatte S ect sSucC a

e gienal oa e e sehedie (o Bcbile (uia R recnii b gt 6f the signal
25 £oMltHe bAEBEH %%r%n@&h@hﬁgﬁ&ﬁ: dathaﬁe tiéhts Blakred@E of the data obtained

supposedl y destroyed % or exanple) and the dat abase
S9wt dha cogGtie e3P arbirder dhe dyerepd simaltpragipliigby the same

ﬁf&l&éﬁgcésgoxs tat& Bﬁﬁﬁ;’; hhe ﬂoﬂ?%aﬂcéd«fl@?agﬁr% PUhg ‘{W%Fdﬁﬂg Reading 17

stem s afso very use ssues sut
e diduc ‘comttspomchng)pom‘emal aﬂcmgihe Bet$ of identifosatiph atfohmtmmeEor example,

RS BRE ShREbyb U5y BN Bl b BRC a7 PR gme o
30 thetradp@stc bensoehihd sany ieMmitPRr{ ih@oproceskeor, ik iquite abaltfor it to be

the | abe] back to the readi ng devic di atel y once
aple ol | take sregdiggs  within m1croseconds 0 eanHEo ther 2 e.g. an ATMEL

AT91SAM7S64 microprocessor for example is able to acquire data points from its

analogue to digital converter (ADC) every 2.4 microseconds, which for most purposes can
be considered as instantaneous or simultaneous, i.e. at the same time. Then, for example,

35 datum point number 300 acquired from the barcode sensor was acquired at the same time
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read. [0186] Figure 2 1 depicts one nethod for
normal i zing the data obtai ned from separate readi ngs

wofod7he3sane object. In this exanple, the objeeCTi862006/000159

10

15

20 1

25

30

35

two sets of identification information, the first set

e r
REiln BehiDolE6008 A LIS SECOR 95! achE OB IR hY Blnetio sonsor
Readi ng 1" shovvs the dat a obt ai ned from a first

SR B8 PO R G iR S B FRG e epiding rlative

ﬁdsﬁitﬁhﬁ 21nBRhE ERONbS idaﬁuﬂi’@h@n fre@ires. h%' SERS O oWfBetoRfigured as shown
white bar is detected). gnetic Reading 1" shows the

indtig tateecthsr Wb 4 lﬁadfrfcp@friglge% PHERQvEh BOTIS. i%rtb‘? relative positions of
tqaﬁ%q}c'age Qéns{nhﬁ'} %{‘aehlb Seds@E Vith' é%ﬁj%u t%r{h%] gﬁ@fdeﬂﬁlﬁcatmn features

term " si ous" as used Hereiln
a:mifmmgwna bdnnﬂﬁcﬂfhm Katards srofixehd hda‘taﬂimgephem&aﬂsms tltei mmdmg device
Iy st dat a

S P e e R s SnBTRC b s ) G QR e Ebirrpgine to where

&R e ddatifisaidh i ibaiiod eweldt sbd RIREREEBY SHitiNg the position of the
strength of the sigpal fromthe parcode sensor and the
reading eleneky iy the pradug fleyicendata ppiiiyhaying thesamg dige values (ie. data

é’@lﬁt@'tﬂ&daré FQ 4 e %Qé‘ﬁfsiaﬁcegeaﬁ@ ®fickn tolcBiEs g%ﬁ@ td@5 bifier. In other

si nul t aneousl ane m Ccr oprocessor,

words o fadwadi nodnt ded: cpmdj]m bazeodecud thedatimgoint teleent at the same time by
tgly%g%%%}gé Sés?%? ldm? b%é efplbre ﬁ%ggo?rgg&?lﬁgﬁn %?_\5 taﬁo%% the barcode

adanpgetic udennﬁca:tmsfezhhms r@ptaivelyojobvidatly lmfhmo oartafiretolerances).

bar code sensor and take a correspondi ng datumthe
magnetic sensor at the same instant. In a

M qO1rEY) OCEePBO abovd miethodUbtt Ehat@h!ﬁ? db@in ipbinkd tH¥€ 1ARE @hé Qame time
t ake readi ngs within m croseconds of each other -

HHUGST D AT date ARiSEy oRtagted prligwitiaaenuskyo by ethangareodes sensor and the
% t1'i:%el§’s%9 W &y Qe@ ﬁirgct,\’/tgr £s 8{5{ El‘itﬁllt%ﬂ@du@%a& ch%omts can be

ital converter 4 m crosec 1 C| . .
#ssumnd)é;m prﬂircpms@sfresmndbEg pm@r&ealeng e bmp@ﬁmgmﬁusldenﬁﬁcatlon

1fo rpp?lfw Illt %gi%os %ng 1|%1t Fllgu rﬁg%%@efal&?? &}g\?? altat ﬁifcen from separate

ieadmgsi ef sk sane \maﬁec'aaq bk rrﬁa‘bp&ﬂ b rthe saamal tdomesds (Uatthendata plotted

P R T ClE S T
S SaSEL 0B, sighAhReNRIrVes SR @pﬁ@@'@a&h@%éﬁq{d R8RARK 16 @ach other.

relati ve positions along the sets of rdentification
features. By using an object configured as shown in

E: 3?12%9(1’ ﬁxg??gg?gta:’%hpo (fl@%gﬁfts S?@ﬁig“‘fg@%a@sﬁ A ég‘posmonal

sitions o arcode sensor
mﬁ@emgmemts cTlsedasbed hmshshoa\slpmcﬁlgt 214 bardspombidethe middle points of

f ion featur.e et ent atiqn .

8 S et Y R oS B PRERE i BEOH, 1 RB08E Reading 1 ena
l&/ﬁ@dﬁ:t?ﬂRéa&Mmgle deedas fangeat Fiad Donadin (heythe dan plbtted against the
speci JC posj tjons on ject corresponding to s

Vgt i WRich g WasHea mdctg?%éﬁ e ot H‘&S'ngﬁlwt&l%ee 0 and the
1a8C 84t8 oiBVis fdoidingl bhEmROST b1 eSphafhl MPpliRAT BY the magnetic data is
el enent's in the readi ng device, data points having the

achinyed ibyensing the pogitioral rgfgresce pomts to map the magnetic ata obtained to a
“standard” Spatial Domain. The standard Spatial Domain is what the magnetic data looks

like if the magnetic data is plotted against its relative position instead of its relative time.
Since the positions between the two sets of identification information are relative, the
beginning position of each magnetic reading may be standardized to be “0” units and
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points that are read at the sane instance) are taken
to correspond to each other. In other words, a datum
woabeTt13sead from the barcode and the dat um poi RCT/SGR@E/000159
at the same tine by the magnetic sensor will be taken
i REafar I ) [ :
e o e Py b oo ROph P T 2R DT RERCEFig 21). In
t(ltsbms@tlml beguinig posttent @i the mmgaeMmadl)]g ip @tb%’]s téﬂea to coincide with

L0 e T P B TR miie T RS 8 e R4 de Yending and the
éi)ld[ﬁ@ PRRRAUDINC dis Wlﬂﬁwhﬁfeﬁﬂ@il%sﬁmﬁﬂmaﬁfwerbﬁ& PER@Nebbtained. Since

sensor tqQ be correlated directl so that

5 the baraodndb kapynr bgdelatveincarn s thaposonal gefeace gois along the
lteﬁﬁﬁ"o? A RaRRdh Ak 'af DBRSiAs ARG 1r6m, If a p1ece—w1se linear mapping

bar code/ magnetic identification Infornation,
wetbodh 1§ psdd, gt my e Fhised that dhaspasd thhat thmem anm@ldémtween two

atdia%? eﬁoggéoﬁ%g‘ef%ﬂgrgga ;%ﬁ?tgfwats qﬁlﬁ%ragg f gﬁ %{1% tgp W, cg B ﬁrsg reference

poit Why deieeted posi takan aoinkd €0°0 baseﬂio)wrbih i Rigure 21a) and the next
referen nd. conpar ed

I -
10 Igf SR %ng xx@@ﬂp@g@&a}; gmen‘bg’ uf that n%ac?nﬁs gogaléhs lgg)wn to be “J” units

e ﬁﬁt ie‘fe@ﬁ’&'})o‘i’ﬂtt{ﬁhce 18 H8Rbdé Bufibé: is &héwn,!the niddE bSints of the
points of the white bars are used as positional

ags houkedspls knoyvn)Tihen @B shrelémes efctbe dafa didken shoyld be praped between
r e | f a

t’(ig stert Bﬁ ngk Tré%.d&;% aﬂH ﬁﬁ: ﬁgg 05'1tt n 1e'i g%] \gjf%chﬁ‘t ﬁlse r conespondmg

@amiq@mtﬂaaamﬂyusgngﬂmrfdllm%@wmdﬁead| ng 1, the dat a i's

in the Tine Domain (i.e. the data plotted against the

relative tinme at which it was read) and the first data

pOkpHtial fosdidrbdMRehnaE ti(hdtal thie thBdduie poas twad abduilea) 0b / H.

is obtained at tinme "T1". "Spatial Mpping 1" of the

magnetic data is achieved by using the positional

r ei(ﬁrggpce Dah %%déa BERRed& Rl tcferiitle 370@1}&5 A Hﬁﬁ’pédoin a similar

standard" Spatial Domai n. e standa Spat i al

mmwwm gngdiafashipa naéglgetequatMaapmmgatbu ke th¢ tnidévidual datum’s

20 t%&?é%%&n gﬁhg g&efre i fg éﬁ 19% nceasgin]eﬁé %tehé‘l{?g Fi‘l?s e R reference
mmtmmbmmddeﬁ'bmanbée ineaahdg it isf fepadsetad |gn:£1ﬂuuaﬁy|m Figr 2la by the

dehion Se b SR arhta P eDomE, e A WafaifgReating 1

I%p1e§erﬂ§$hd kigatufe BRd" ﬂcomuth'et ddi@9n SheMasti fba&ﬂﬁ% ofSphat (bb’}éct shown
Domai n' area of Fig. 2la). In this case t he bhegi nnin

gpeyealningfist hia ﬁ%gﬁl&lﬁferer Eaditig o bg stpagd i QWéW%bése as the pre-

25 SR GLERNW E%né&ﬁ%nfo% he JH St PO ddanad c&?é&ftﬁﬁ %?least the barcode
poi nt 1s obtained fromt e bar code readi ng and

ravietien gispd sis tthe rateds poiindess ke tandwhignasurehe Wwlksh can be the pre-stored
th

R

p05|t| onal reference points along the Iength of the

OPLERT oo SRR i R Rt ot SRS Pbickids Shay graphically

30 a@smema&mg he 2P el oh HRIR dali B g A URTs rm@stm WeERtive time “0”

two_adj acent positional reference points was |inear.

g fishop @t talseimaT e Eveial Maspingdr Ghene eapbically haw the data is
rg%;))%ﬁtgﬁ ghe%/‘%gletn %ié(ltﬁfér@SSﬁdtlgPDoglau{”aa% sﬁ&?&%& lnustuli? a 5@t %wce-Wlse

linear method as described for Spatial Mapping 1. The magnetic data mapped to the

15

standard Spatial Domain now comprises a second signature read from the object (shown in

35 the figure as “Signature 2”). In this example, a unique barcode number is assumed to be
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reference point was detected at tinme "H', but that
reference point is known to be "J" units fromthe
woi2owt138@8 er ence point (since the barcode nunmbecTisS&€2006/000159
known, the mi ddle points of the bars should al so be
I
d%@@%g%jevbléf We)e@tl e%{éaﬁ@g?@%ﬁégfeeg@%ﬁer ?%tx?]s%&’ 4 %n%?ﬁ‘e that the
cﬂ:gmtus authbnticefedrigncenpoingt Sipoattdecl wﬂhc&g%pmnﬂ Dn]g' (which is being

g g@%%’ %l 1‘80"8 %‘f&ojﬁ%%r? Xc(fus aflut ?or(tge PlBlgme)at llgﬁorgh {1 Sl@giltmzﬁ need only

HeObdthpates vatther gestoted réfeﬂdnce[ ﬁkﬁ%re%s@c@ﬂ@ﬂ alifte @16 same barcode
bet ween subsequent reference points is mapped in

S ngymRer o bioEHE- Sy Qhieis hrvs eo‘i@ﬂfsb@’{@‘)@qﬁlﬁﬂb%n@m the incoming
RRPhEAS0 BQ céﬁﬁaﬂe@ Yithl AuaL f%%tb‘x’@h ‘T‘eﬁ:feﬂgé %gg%flﬂﬁg Qisocmted with

al ong the readi ng. The mappin Magneti c _
itsshamepde manrbef tor morelnpioom matshesandettiedeby ideBtficwtish object it is. This

h I
a2 dr B 0E D AL P ST B B iy e s
wmoaefnombkhmaybe @i ki exgmple, eﬂ;frsﬁwget afretnlnf@k?ihlgsnmu:ﬁ ,&.e. one batch
readi ng.o e

readfro the d in the first 0
10 ofipdiy @rro Wéﬂuﬁiﬁ@w top game paregde nambes, byt élelmdwafiwﬁﬂems would
1298 dFRr&itQigRduirey. t he database as the prestored
reference signature for the object, i.e. the database
can contain at |east the barcode number used as the

da (?19?}) m‘%ﬁ G)e @fbgn E%p%r %ereldé%{nﬁ%f @%c@@viééql?near mapping,

rence Si € agal ns

1s1stash@qwsmblerte adnnds w@ing any nmiavmﬂ n{a@ﬁﬁg]me&hmh fmb@mhmhszolynomial

froma subsequent readin bj.ect

15 sl AnBRES SESE irbies e dar G O AR G RRGHER | mey be usefl to
el Rthd inteddiiies 6@ iredl Bhafetis data 108! (Bb. the Y i), aﬁ example of a
and finishes at relative time, "T2" Spati al Mppin

spmplenwig ty fa shis caeuly begwar He @&nalty of ﬁ%é@ta tp @ %tmdard “0” to “17

BRI SFRGE 3 cacBRaldifd HOBRR (YBsxis) &ndhUes & ﬁi%ﬂ?fﬂ t8 a value of
simlar piece-w se |inear net hod as described fo

“Gpand ghe hiahgst isgnappedivea vakjaof | b dlais sowtd o aiane @gatm by using a linear

20 113%}83%% ar%? gﬁépg%ﬂg mﬁgﬁﬁg g%% t‘ﬁ%ﬁﬁq&g&ﬁf gure as

" Si gnature 2"). In this exanpl e a uni que bar code

nugﬁ??’b }a%gyugﬁgta it beus elﬁgfgﬂﬁ{;%l}% lg,g{alftgdu#g to model a signal

cﬁrasSngﬁtdrb as 11111@@at@@ilﬁFffguieSZ lauthi Q@Iﬂmﬁ% Rflarkyle GOARBFibAT One method
Slgnature2vv|th Signature 1 onl ich 1 s being used

tadnterelale betyiepn exferesepUnEde gi l‘ap@mfsaf bafreith %éeqée) istofita
25 durfe (dd% %&?Horﬁiagn@t HE GefBRAde gainy dae. LRI o %ﬁie mrw willnodel the

pre store f ef erence S|gnatur associ at
tyngret Whraholtie referdnee poity ausurshy/ vaﬁsuﬁdtwdlatbp@ctrsvehlad dy the reading

etlgﬁ dg%t%%v A" %2 qgfeﬁa g?%{)]tn#q g:ar ?%Iélplgcgml %tgllggfr%%grcﬁscrete data of

néee e conpare ore erence
tBeé gigailsl a&sﬁmﬁom aires Ouict lihe ¢lﬁvé361rec oti¢henmativslty dedcisiesl function) is

éalugelhﬁ? gz?%l:;mgsgg %% Hreg}dct tglheet&ﬁg gls%}t{?%@\@gl?lg‘ﬁéaﬁér tﬁan tlhe reference
30 ﬁoﬁ{tg I RRCXafipW) RbHIES ITpRE cARS SAtdraladfepinch polifts 8R@ich spaced 1
barcode nunber nmay be uséd, for exanple, if products

witeapagr Kleeifipp) upidiscigad (orgecagnizefly: the reader at time ("T") = 0, the second
at T= 1 unit, the third at T = 4 units and the last at T = 9 units. The data can be fitted to a

mathematical function of X = T~0.5 (where X is the distance travelled from the first

reference point). With this equation, it is possible to predict the how far the reader would

35 have travelled at arbitrary times between the times where the reference points are read. For
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of many products woul d have the sane barcode nunber,
but the individual itens would have different

weigrrassmwes. [0192] Al though the exanpl e gi venPabsGe006/000159
descri bes a piece-wise |linear mapping, it is also

Baspildbetihe cfonsi Us Ii1niﬂ§ {tngovad Yavelreneiial andgphdetof (ll 5)0.5 = 1.225
met hod, ynom al  based nmappj ngs,

for exa
Haispipgs the Hrst %@?@P rﬁﬂll&t i ki @rtﬁlapwleasaé@mt d%yna%elhng where
Hegletk dha éﬂﬁ’ re%bl%?wtapf‘eaﬂ Wﬁx"l‘%kgﬁe’c@&% R rdrliend ts that are read.
magnetic data too (i.e Xi S an exa of
SI rrple way to do thls vvould be map the |ntenS|ty of

d I
OS2, BB R, 1, 1, e Y hep B b o o
1ﬂ®ntﬁﬁ0aabm eagQifs sh@wn ﬁﬂElgtlﬂﬁl ahiAgRBRSWN B&leﬁﬁnpzﬁdf ian'*‘1gur\t allb@), the first
be done a ai.n by ushng a line

SFe BB s R oa g B RG SSBRUGT PE 3B AgY 5P AE ddsptfication

ihforiltisn SbAPHRshn 1I8ABRatidR dyel lé§1tnﬁ)ﬁ§1ﬁg t}Ql’ﬁflo%[{ly d1str1buted magnetic
I nterpolation function may be used a’si

rovticless i(opieinafter guagoeticideyeat e Repdingi @ﬁjﬂ@ haraodet byée ?ds a first signal

10 (1518{ er%‘gfgf gc{a‘f'&gigﬁ V\@gﬁragsgﬁééﬁ?geq EQQAP% %@6@8& Hhe &agfmons of the black

l;tm)s rahd velfiteh apawes ltbnathbaimt@nﬂe) Rlesdlhg dfi ﬂleanayrme lagergis earried out

nom nce t. data read, I..e. the .
it s baeading SF RO aRA Riing sl P3P an i redife yields a
s!é@dnﬂi Sigiad] €hdreiasifiere ibgBeticeordl’y tamphsihg aysefdtsedalbes AR representing
re;gﬁlﬁrrlx%uel enent between the reference points,

deef Hhy masstisdicld swenethiialonger porgignpidhe ﬂi?@netw layer. By
15 &k&ﬂ@#gg valRs fua teSist Q%l@dl GYGNBes NGE stRB Csi@h‘é?w(ﬂch%ele read at the

mat henati cal Iy described function) is obtained it

semeied it @n;he@écrcthat the blackbamsarct @ssrefﬁquelmkmgs pbmmksout specific
r. t e int r. e I 0

S8t B8 { SRRCTIRE, BRAL SoccR pHATR' e ARSI Senal to be

a]sscwilatt:d a&pdy the blink Bars &d ﬂwﬂndmo@ tleachy( @rablieg agrleztol) of values in

R e o3 e el ke Ao BRESAE e “ghis sgnatre

20 W44 ttBe rdingvels )faaalag Posiaen fndkesh identifivatibs MitukR! in the barcode and
funcél on of TLO.5 (where X is the distance

idealEration ferbiestindhe nwg@etwéﬁﬁré:}@é%d P mmigh anplipctiip fasbe identified
&96&35@068 lﬁe (jﬂﬁﬂ:ﬁ)dﬂﬂ&ﬁ ok 1&19erﬂfoﬁdhg|£rtt tfﬁg)r?x;bﬁi‘z{er%r tB& E’@Eature against

reader. wo ave travelled at ar
a pm—atomésrewmce smemreefl‘ersealsmpwlbh«t o aratchr mddndual read signals, i.e.

SR BB SRS e Ferefyl slapal Stk pBRYs, qapinst stored

25 1feslfeet1vdsl§eﬁethemmatmgnmgnetﬂumeﬂlmleﬁpeilgaalson al | ovvs dat a
nodel 1'ing where magnetic data (for exanple) was read
W|th respect to the reference points mat are read.

10is) Fi gskvepal 3ddparidsléxiaitl which 1€ BighhtudAthbiol $1er1ved from read data
readl n s obtained froman identification tag as shown

dass pPyra A matchavidraerseeaging readstoyed ﬁgllfﬁ%@r Bigprep]lib(ij) depicts a
Ni.i i i
HE RLSE Bl R R0 SR Hhd MO TED 1R ROTRE i has been
30 misﬁbgrredtmdmesmmtq &emagnetmiemr; Mpaatucwdm $laftert upwards. This situation

conpri Si ndo distri net

GRET B ftor BARRT et endird g Ragan SoRao o™ Be atratached to
the @bgtet. Did chtheSctlﬂﬁgé in the pos1t10n of the barcode, the five black bars in the
barcode mark out a totally different set of values in a read magnetic signal Ry,g, resulting
in a read signature that differs entirely from the pre-stored reference signature. Figure 21c

35 depicts a situation in which the barcode is properly realigned against the magnetic layer
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(hereinafter 'barcode signal') as represented by Abar
showi ng the positions of the black bars and white

wepewas3ws the barcode. Reading of the nagneti BCTa%RI06/000159
|s carried out sinultaneously as the reading of the

code [ carri and he readi n i elds a, .
DEbER o pber R Eienaf R e v i GRAPOFE 6% e in e
I@ﬁfﬁfagﬁé‘tf&m?}hzﬂ qw:ngg thav ai LS fibFBat ﬁpngalgm Iy %ﬂtiﬂgem a non-matching
the mag netlc field stren al ang

ni tude o
rﬁaf BiEBRuLSE ThWeSl%@%tl1ec PapRPRe By MOET g@ﬁ amﬁﬁwéw%@ occur if the
V%Ecotdg Gvdd &5k i‘f‘ig‘g BPlnaEe?laY Alay %s' ﬁre&ﬁl@d F Qg‘ﬂpﬁﬂ QAL he 1 reattachment.

were rea he same can pe seen
5 Eigmetﬂlddcpmzssmmtmasn Mélﬁcértén wguam«la{yrg@stfm godakd dhg s1gna1 that is

fdc v Iues [N nal . [ l4 0
ie% fOénﬁ ﬂ?s n?t fL{]]ﬁ/ %gr@ Ii %‘ﬁ‘&% [A-gﬁmgégﬁ‘ tfle Wircode and the
Asgeit dhed ametdhghéﬂé qhitacilelb ahs bilavkt hees barthe darcodbgiohiyto correct

enabllng selectl n of v lues in Anmag to be | t
Ipestions o3 dfie sragactilages & FoseBonaert Qe ETiAd strongth values

Whigh 8fk: $ront thoSe & AN uyert%uyﬁﬁtﬁlg d ﬁbl@-&ﬂa‘{&nﬁiﬁgﬁﬁwe.
position between identitication features in the
10 barcode and identification features in the magnetic
focbas i
(?198? ng elfi nig’g esﬁ o%‘?l}reg %&‘1‘8#} bkrﬁvelﬁl&né\; tl:ﬁ%ﬁ tthigleed%tored reference
sﬁgnamw eanilf y ireegl dilgeatsiegtint us o dgamached agauasts’lhe rp&d -stored reference

SaRhom 56 SRaPEFEarcoseR ofhef dp BRER PR niln@:fal Portons of two

§grﬁiﬁﬁhs & shbRny Bk lpReidngi |bbl?h Sdrfialoné HedR Inheesiialae @egtion and height.
al nst stor ed reSpeCt i vel é aut hent i Cat| ng I’mgnetl Cc or
9yed

15 i fuge pmgey (hespegk tfsthe roa-gigredsesferpnge dgraiate; sshewpsas “Area Arr”
Wﬁlé"ﬁib %ﬂeatdﬁaexsﬂl@ ?@Jd%%@a%@is dhowH ek kuedh AL Q’mT‘h%aageadtﬁfd%r each peak

does not forma nmatc Its correspon
pndegtasilycakiutphert wsing smptpurrenezmbk mte)grai@pmthoctf suelads the trapezoid

d i gnal s ,obt ai e Samne
AP EL ek SR AT h Aot SR GF TRHAEARELT Opg method to
donepapagieedate isl @ysee hownmpali blvemldpaa:rea ﬂ’fmé isecbnugmned &bsth the total area
l]fgjas si tuati.on CO d oc ur if the barcode was renoved

20 g WF@’OQP@@%H@ %g‘ﬂ‘ﬁ@ﬂ and then re-attached to the
object. Due to the change in the position of the
bar code, the five black bars in the barcode mark out a
t o@&lnwﬂacpﬂfV@MémZ % drospfoved [(E8 At taATe8 AN ahgnet i ¢
signal R ag resulting in a read signature that differs
entirely fromthe pre-stored reference signature.
F| M] 21clfdbplovas apsifecianiton betweshitbh pedks (bar hegare sxactly the

y rea e a t

25 81% gz]gthlrtegpeﬁ L I‘t(g %ﬁﬂm g% B(n%rgad t'E(hﬁx g@lgl C&mé%}/sgﬁby%lug ourlld equal 1

wheresd 1&&&5@6 vas fio Mﬁlltdlﬁatlaﬂ 1o ehdreads ﬁa@nextlap; tisangha CoRpadson Value

h di f f h .

0 L] 8 Sl Mt A9 SnsL e LUl L Benaions of
N8VHNREs QREnSY JuWn% p*aﬂro'f em?by Hﬂﬁﬂ GMadA,QF Ghtial itd tHehRea under all
barcode was on a Tp erial that was stretched
weke inutip [pectstarad; rﬁ&rern@atsrggaémmd “PFreg drea bemp e gregrundgr all peaks
Si he 'y Q

50 B U AE ATINERSEd BN SO B dr a pcs.
pmﬂc:tmmheﬂ thirgghald QorapprisoAMahmiigbsadie decide Mdheﬂ)anﬂletst@amres match

rm ntﬁtgcl)rg g%a%%@g xg &ﬁﬂ?ﬂr{eg{]oggr(%gl ta%som l\}zﬂueg r1]se C cl)saeﬁktob&ﬁ,s then if the
calculated Comparison Value is above 0.9 the signatures are determined to be matching
signatures (i.e. the object’s identity is verified) whereas if the calculated Comparison

35 Value is below this, the signatures do not match according to the criterion and the object is
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| ocati ons on the magnetic | ayer, but these |ocations

exert magnetic field strength values which differ from
wohowa3s1we3 Agj gnature, thus resulting in a non- rRETSER200§/000159

signature [0196] Figure 22a shows one nethod by which

Si.gnat stored reference signature and a

lFégw% %@J@ﬂﬁeﬁgﬁaPs to be mat ched agglnst t he

pre- stored ref erence signature) can be conpared wth

each other_to see if they match or not. Portions of . .
t WiV B natlgr 8 1 v%ragﬁ%mamp}?etop S GRs BRI AL 4, invention, an

8881 fRaA 'té‘g & 5@1‘1‘){@1‘1 Wigslal UPE AP b&IR8Mnd Ih@laﬁ{eﬁ@ layer having

under t of the pre-stored reference signature
5 nmdmsmutemmepamms lag showen i Eiguon tierTherrefleetivity signal of

n S r
tglg % I%pea n(él: zl*he %egﬁeég el@rs @% i %él dofu tsh-gnrlﬁa@eﬁ% ayég @ere read. The
sﬁ]gmi!b rstrelﬁths ot el@’ Biuicode ami Itlﬂﬂﬁlagmmfc ﬁﬁptmetpiamagathst time (time

dua a5 e i A Toioepale! gop ghta dipording to

ﬂl@%eﬂi&l@ dex@ibed i AlARNID Pigiré 31 C\@lﬁ@?é‘ih&ﬂe M\érb&iet dighal Yladlused as the
area under the two peaks using the _equation

10 mosifeaet sderoves de mnzab@eAﬂleamA@@p ﬁelgpate*agthr gignal, Ar ggnature was
1 | f t r t e .

S (50}t B 0058 RRELRE JURLER. SUERRNAe i

ﬂrocehﬂutehwax cantéd\buabcmsbh,e saine 1@elnt[fmat19m nagv/afitheutworyl aterations to the

er t here s.no mat at . al
i iceiot B BR0 with e EriBS RS Boiese g plgments with
espsrt tolsact biterclonbent agédd sﬁ’%laﬁﬁé e]B@tﬁ(ilgn@hﬁéﬁ Wwére plotted on the same
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35 with the object during the entire reading. Thus, although the magnetic peak is clear, its
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20

or fibres or whiskers that are arranged in the plane of the identification layer are used.

35 Because of the different size and shape of the nickel flakes, the signal 2404 that is
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30 manufacturing an 1dent1ﬁcat10n tag according to one embodiment of the invention will be
described. Fig.27A to Fig.27E illustrate an exemplary process of preparing a laminated tag
using aluminium foil 2700 shown in Fig.27A. Firstly, the aluminium foil 2700 is cleaned
with lint free wipes together with isopropanol (IPA) followed by deionised water. Then, as
shown in Fig.27B, the foil 2700 is placed in between two polymeric laminating sheets

35 2701, 2702 so that it is in contact with the glue sides, wherein a portion of the foil 2700 is
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identification features contained therein) can now be read from the track of the

35 identification layer using a suitable magnetic field detector.
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following claims.
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first set of identification informati on and a second
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deriv ans 8l . [0210] Al though
this il%ﬁr\l/%ﬁ(i 'On Iﬁggn%{é)gﬁgﬁeé%rgi %[Hd in ternms of

preferred enbodi nents, it has to be understood that

numer ous V@Jtéx‘ﬁ{lhﬁi@? Pgiﬁg ﬂﬁ@dt'egdlﬁgtde%b% TR efRE dﬁ@d&aaractenstw of a

W t hout departin t and scqpe of
| nvenPIOBRITR T §ist Agest RS thlréltlﬁaatqu%@r% Ok thes a?t lsidentification

cl ai nRgtukds; thbrebé obREAIAE a Grstist@atL, i fyi ng an obj ect

havi ng i dentification information, said identification

i nformati on being used to verify the identity of the

obj ect, sadeemmhingd usingpthi sieadjng device, at least one characteristic of a

property of the at least one identification feature of the second set of identification
features, thereby obtaining a second signal,

using a processing unit to derive at least one signature for the object, using
said first and said second signals.
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provi ding an object having at |east two sets of
identification information conprising a first set of

wodarridsicgat i on i nformati on and a second set oPCT/SG2006/000159
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identification information, wherein at |east one

' dQntTlié Hethba Q)ff(ﬁ ﬁ“i eWﬁEreﬁpﬁefﬂrEtsget %ﬂde‘ﬁﬁﬁcaﬂon information and/or
identification tion 1s arranged

i ncorthergeend \ﬁptt ﬁif rid@méiermem éﬁfor@awa@@,mpgis@ﬁe agr opjicaH readable
of theateRi ect, with respect to at |east one

i dentification feature of the second set of

identification information, thereby adapting the

obpecThd mdigod d€nClafrh e2l, \Mhbfﬂilﬁlthe Stk sett of eidsdtifization information
|denth cat|o§m£§ tSﬂl ?f the first set of

i dent5FTRRY b Pl'on and said at |east one
identification feature of the second set of

i dgntfd ﬁ%‘cﬂo‘&n )F %Il?rdfﬁéla?iﬂsaf ‘fo ‘3§' r\@ﬂé}@ﬂ He ﬁrs&'s)é{sgf identification
relative spatial posit spect to eac

sai d inforagtien a&d/px/@esqﬁﬁ@mbﬁetmfslﬁwﬁwabem Aeformaipn; gach ‘comprise at
der i Vigaskofié iRl ficaioh Myet HERhich Yédaableh@e@ificREdn features are located.
providing a reading device, wherein said reading

device is adapted to read a signal fromthe at | east

oné. i Tlenhethbd af Ctaimf 4 atheren edid @atdastameti@entidiicati @elayert avmprises, at
sets i de [ n L.an a on or
|nco#§%¥a gﬁgﬁﬁﬁﬂ?%ékgh %ﬁrlg%g%?ﬁggges or

pl anes of the obJect and wherein the readi ng device

'S 6CORfd xﬂb‘t'hgg o? @'ﬁzﬂmt g‘%?ér&nds%fg :PEQ§asE Bfe ?d%‘ﬁhﬁ?ﬁuon layer comprises a

rel ationship tween a first discrete area o
firstplu@hitygt rmlmsérawt%maam%wmwﬁe@ebkd@aﬁ@ée and
a second di screte area of the second set of

|ca n .ipf.or on.to he read,. and .. . .
ainod BEicR Fovhebin SofGe FEa B dne idsnifiaion feature of
c har athe dirststet ©f oﬂermfmmqsxe ifornadtionhandadr theasstomnget of identification
i dent; r .
[ dentllhiolnglg]%rg %O{ngﬁ%%r Fes? 8f¢n1gher e%yénse{t)t zi?ér%fi gsftren [ ?fs? portion of the
si gnadfentficatipmlageing, using the reading deV| ce, at
I east one characteristi c of a property of t he at | east

entifi atlon feat of  the seca of
gntﬁﬁ RSP T CBR O CEATS SHB s BYIeEHt 57 .aﬁ aat Yiscigpryification layer
SI gnadompiiedg p&lraﬁﬁycﬁsﬁhﬂ@nlwcﬂlhtrﬂbﬁtedefomdﬁctﬁfb dndastsemieonductive
si gnat utgceefor the object, using said first and said
secoﬂ%m5|gnals 2. The nethod of Claiml, wherein the
first set of identification information and/or the

Se@"gﬁresﬁkth% glfq]ﬁiﬂto!ffcla%ﬁé 540 8' Wl%féﬁ%éﬁ b ‘]?é%?ip%esﬁéntﬁ{baﬁon layer

opt 1 ly rea tern,
wher eHORPIISES 4 PUERIITE B ra@fiombeéiﬁqrhbp@étomﬁanywmﬁ@méws
conpri ses a barcode synbol .

10. The method of any of claims 5 to 9, wherein the identification layer comprises a
host material selected from the group consisting of metals, ceramics, polymers,
naturally occurring organic materials and combinations thereof.

11. The method of any of claims 6 to 10, wherein the particles comprise a magnetic
material selected from the group consisting of Fe, Ni, Co, their alloys, oxides,
mixtures and combinations thereof.

12. The method of any of claims 5 to 11, wherein the average particle has a largest
dimension of between about 10 nanometres and about 500 micrometers.
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4. The method of any of Clains 1 to 3, wherein the
first set of identification information and/ or the

weeownd3wsaet of identification information eachPcomspresm00159
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at least one identification [ayer in which readable
identification features are |ocated. 5. The net hod of
Claim4, wherein said at | east one identification

| ag:%erltedﬁgthp@ eEanyuef ¢laimst4 fonl 2p shereina agl frireading the identification
r and%ﬁtﬁréﬁ' St fHePHisedetdBf tdphiGatidh nl-f&%aﬁﬁhh;ﬁﬂ/&f thel Rcfdd set of

sai d | east one ident.ification
conprlﬁ gffca tieg a%@rrrlwbﬁxwﬁ%m 3“181‘1?% %i“BEIiSé‘EP ﬁggth%tlﬂ%mﬁcaﬂon
or nHgyet swabitat parikist | ome éf thbddemifivaton ffedtin@s nthéreof are only
wher ei n re%d%%g??qg t I%qu<:ne identification
f eat JFERHE PR QR St 9%ent i fi cati on i nformati on

and/ or the second set of identification infornation

Co'i@r’fr%erﬁ?t'hSﬁ%if Ehg}é Fr% ARODEs 1§, Jhgbid t@é 5@%8419 afli tegl of value or an

porti |cat|on I ayer.
any oflerdifigatien Bgto 7, wherein sald at |east one
|dent|f|cat|on | ayer corrprlses a plurality of randomy

r bute onductive .and conductive,

% ?198 or%-wélyrfgt 2881304 |1§p %ker@qna il tb tect i an item of value to
vvher eiliicl ahddadtiflcafisi tagns atﬁﬁelﬁtitdl, fuheadin anldastyede set of identification
conpr.i ses luralit ndo trihuted
oot dutorefal e Bisaided ons M GRaflolin 1134 81 dpy ssoomd set of
cl ai nderBiftoation infigreration i dreaniged on ifeiitcat obOvelbeayer

conprises a host material selected fromthe group
consisting of netals, ceramcs, Zgo{y%msrs nat ur al |

océbrThengiediogadi anyretf drlpans 1ated ! prigky thenSrst st @%fidenﬁﬁcaﬁon

11. -Eﬂﬁrﬂiﬁﬁ&@(iis Qfradd®d &f aClisst WErfhcet 6f 2 ONj@@f ﬁi&tﬁeh@cond set of
netic . nmateri al ect

t
Phe. (RBTEONEIEOPHGOBr: FEERS OF becopt SHn q1agRonien

oxi des, m xtures and conbi nati ons thereof. 12. The

parf‘c‘@} e @0Y oy PLALRRD 1 Qytklein KRS B LOEIEHAEARS information

nanortétam@g@m@na@ st sofacai of &%ﬁéntsﬁ%onm@ anpdt hegsegpnd set of

any QfjerffRiafisn thfbSnatidn i b oR a kbl sﬁﬁacer&aﬁé fagnﬁﬁ@atlon tag.
identification features of the first set

identification informati on and/or the second set of
I desitTHe 1aethb@ bf b 6f ORihoM axmaﬁshet fiﬁt sdioff idedtification information

di mensi on_of thel ent|f| uchth

eactssBrul) Pra TaoNEP et Be@ LRI S Sehaf asf of igentcation
onl y infoamiatigi id aryangeé@atﬂ gecbndpids a)rf dihet oledt, said firsfhsade and second
met haghy of fﬁ%Mﬂtﬁé séihégl'&ﬁe 1 to 13, wherein the object is

an itemo ue or an identification tag. 15. The
met hod of any of clains 1 to 13, wherein the object is

an1ot ey fethtdl aky of Claims 14 or 15, wherein the first set of identification
information and the second set of identification information are arranged to form a
layer arrangement.

20. The method of Claim 19, wherein the first set of identification information is
arranged as a first layer and the second set of identification information is arranged
as a second layer in said layer arrangement.

21. The method of Claim 14, wherein the first set of identification information is
arranged on a surface of a tag that is arranged on the object and the second set of
identification information is arranged in a plane within the tag.
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which an identification tag is attached, wherein at
| east one set of identification infornmation is

wonreviided3ion the identification tag and the seeOm$G@i/000159
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of identification information is arranged on the item
of val ue. 16. The nethod of any of Clains 1 to 14,

o i od o B 7 oS, (B S S e
s econ@csel seobf idagtifidativn atfodmtionfcontatisieadr handiing anfgatation.
on a second surface of the object. 17. The nethod of
any of Clains 14, wherein the first set of
| d@BitTHei mathiodrofi anfyosfn@lainon 1ite 2, vdrgeid the propfertysaf the at least one
surf gﬁéht califif fEAGRL ('fif &Rt b el Akt ARG hb %e@rﬁﬁoggs %?tlgentlﬁcatlon

entitication information is arranged on a

surf deforpptiom beingedntorminet pash ¢aapprisess PiydcalgrapItyoindependently
any Ofeleeledi foin +éiecbig, ehapnkeh® fibld shen @I hidhinescence, and electric field
identification information is arranged on a fi rst side
of tH¥B#fect and the second set of identification
information is arranged on a second si de of t he

obj d f| S an j dn.the,. .
o e, ARl 51 EBBE 5 5 Phefbit g Hrhibly 4 Botained as o
wher diunctidneofitione tth%d:ty @ftainishgatsief mﬁ&si tome dmimhntzi vadues.
and the second set of identification information are
arranged to forma |ayer arran errent_. 20. The nethod
of 2y ﬂremntthod W @REioF GlpEst} foshs seherein theiiasond sigagh igrgbtained as a
i nf or fyRéti A b fitin A KRB LSbtARInG af sbf St sebeiieimd B6mbid&ata values.
second set of identification information is arranged
as a second |layer in said |layer arrangenent. 21. The
nmeR6.0theofnetllodi ofi Craimuv2dr @i 25,t Whertinr ddta Satm dhe first signal and/or the
identjfjc f . a d. gn.
a tag f:(#]nc?glgé)aﬁ alP :}ia 9%1[ J\gﬁﬂtrj %e@{){o gl%ang ath%utﬂlg%gm%n or with
set akspedetotd felagiae |p0ﬁtlpmf1®r irathie @patiaé damaan gedisaig data is normalized
pI an%r"éﬂrhgﬂl&nﬁmlhﬁﬁhggls tﬁt&%tﬁ@&a@gtao‘c any of Cains 1

to 21, wherein at |east one of the first and/or the
second set of identification information contains
er pprTwmethbd $riCIhial D8t wiiein2Be ndiealizefitiod: SitingMynétfon comprises
Clains .1 to 12t %h rein the property of the at | east
one | WAt RC 0élature of each of the first and
the second sets of identification information being
deter Db 4 .
: ngg p@t‘%ﬂ 9%2 e(ﬁﬁiﬂ] by Sx?l}%ﬁﬁﬂ??é? Fglg{xelﬂf\%ﬁft?&? b1 ﬁt’u g function comprises
fiel oprgqx,t@p@lghon f‘@ﬁ’ﬂ%scence and electric fr el d
strength 24. The rrethod of any of Clains 1 to 23,

nth obt ai ned as a.functi

ety WA A S oY uRnt i SRR iAe ey e function s
dat a seidctedsfroRSa gil'dltp mitsﬂﬁdg@ff aaliyeanffufdtiinge dolymwn2id] function, a
wher eép'ﬁn I%&nc%%ﬁog %péc'c'tt%{] %!mchgn osl%%ﬁlag %dwgs?elé’t or Fourier function, and a

multivariate function.

30. The method of any of Claims 26 to 29, wherein the normalization or fitting of the
first set of data and/or the second set of data is carried out by the processing unit.

31. The method of any of Claims 1 to 30, wherein the relative speed between the
reading element and the identification features, and/or the scanning speed, during
said reading is used to determine the sampling rate of the processing unit for
acquiring data from said reading.
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function of time, thereby obtaining a set of second
time domain data val ues. 26. The nethod of Cains 24

wonro®a3z3nberein data fromthe first signal andPor/SGh@6/000159
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second signal is acquired with respect to tine, i.e.
in the tine domain, or with respect to a relative
position, i.e. in the spatial domain, and said data is

noPPelhezaethod obhanspefelrmny bt 31, wherdin theiat lqast aneddensification feature
sai d el ikt setTHCidERLACH 0 infdrRlaldbe Gnd WAE 81 18st RBe identification

normal i zation or fitting fupnctjon conprises an
i nt erlgeitsg ofdhe sesand 5el 9f 1degtifigation ppforpatiss arpread pimyltaneously.
wherein the normalization or fitting function

cogpr.j.ses an.extrapaql ation f tion. 29. The nethod of

O A BEEfhO8 oF apit e T oyt RS OmigpiSpE S fg at least ome
f unctdaghsigsater widgd dataostviage nmadpure,othsteby i gegerafing at least one pre-
li neagtmfegpecf{ﬂiegge igw%lj ynom al function, a spline

function, a spec% A runct i on, such as a wavel et or

Fourier function, and a nultivariate function. 30. The

MeBAOHhOhetBBY oPiny DAt IS (0B32 FheMiLi &iving Q@ignature using said first
normal 1 zation or fitting of the first set of data

and/ odisai @%‘66{1%@?@%0%?1’1@% ais carried out by the

pr ocessi nodettidining teferbhice feRfub@drah damYclirdd PomBhelfidsOsignal ,

30, wherei n.the.ﬁlie[%tative S e‘edt bet\/\rﬁfn t he re%%jli n% ired from fl
el enent andHeheid Selfienes [T Eh o BYPIRIER o Gy e ppqgired from the
s canndengndspged datduo asgndaiddpatéd dongin o stawldrd me domain which can
det eryy . ' t f t [ [ [ "
i 0 S0l SAERLE Medy¥ fosfion P SHPGARERS! Bubtd heleB obtaining
of C &sigeaturetlior identifivingrthe pbjeste at | east one

identification feature of the first set of

identjficatiqn _informati on and the at | east one ) .
| adny e Batd ot Jamm b wherehe! é&a&ﬁards%qméﬁ that data is mapped fo is
i dentdiffeat fopradhndigesrat i on are read sinul taneously.

33. The nethod of any of clains 1 to 32, further

conprising storing the at | east one said signature

us BAgllke nathad of emagEClaiad 3o Ihawbetejn thersegratureithahis being stored as
| east - PP j ] .
ot el o R e G e B gl Ekitao dfmiiiine standard spatil
si gnattufi@e demynsior dhati pjectapnd sdverein subsrguenthnggag signatures are
conpriggfeddet @amitadagd dememenCedteat bé @embh@M Wigh &he object’s pre-
acquire df%omthe first signal , using said reference

f eat LTS LY IRBFHEP YW r nap data acquired from the

second signal data to a standard spatial domain or

st ' i ' i at. i s
oot csilR Y 3T of a1 B3, MutF S060ALEH Whbiing IR identity of
obt ai the ebjegt- si gnature for identifying the object.

38. The method of Claim 37, wherein verifying comprises
checking a read signature against the at least one pre-stored reference
signature.

39. The method of Claim 38, further comprising checking the values of data for the
first signal against values for the first signal that are either stored or known.

40. The method of Claim 38 or 39, further comprising checking the values of data for
the second signal against the values for the second signal that are either stored or
known.
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35. The nethod of C aim 34, wherein the standard
domain that data is mapped to is different for each

wohpeas31636. The net hod of any of C ains 33 toPB8F/SG2006/000159
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wherein the signature that is being stored as the

object's pre-stored reference signature is used to

determ ne the standard spatial or tinme domain for that

o} le dibe mathadrefraay wf SlEms dadafPyWheasi s3idgiva{iipg somgpases

mapped §Waihiipla Eh@niehetheRaBED fifbtioh egieseatiiethe esdal @dture,
with th o%|ect.s restored r%fe nce Si atyrg..S?. .
The et HSAKIOE Said,erap of Apaaeriaticg! Bigciqny,pf g, read sighature against a
conplgtaphreg nvahiéniaticabfubifon Weresédtingahe pleestarby saferen@Bsignature, and
The net hod of. i.m rein. verifyi.ng LSE

checkin &%nyggglgFgggéﬁ?gggég%ﬂa rhé%% t%E@?&%%éﬁhe ngh o
pr e- snathenaaticef @netinneofsheread simpatuggandrthe preestousd reference signature.
Cl aim 38, further conprising checking the val ues of

data for the first signal against values for the first | .
si hdiherrethodphansi ehElaims 38 & 44+ wherstrihe ghiectiyieptipys yerified if
of | Cliizd 213 (%}Tdaf@ﬁforfﬂﬁkf tdae rsi@gfﬁ@é Bﬁ’felﬁ groﬁh_ﬂfékitoﬁt@sﬁdmaing values pre-
val ues o ata for e, second si gn agai

val uég’r?‘{ﬁeg('frﬁ%cessé%]&%‘rﬁe by %ﬁ’@ﬁd’?e%lteémg‘?‘?dﬂg’iesmqgr ed or

known. 41. The nethod of any of Clains 38 to 40,

wh T sai e T . aini _ .
e haieranrd PR FLGREETEIL ER AR B, B Rodi B te signature
chechs stgredan d dglasspivagy madivinethalt is eedessiblagemnetslyof t he

read signature against a graph or mathenmatica

function representing the pre-staored reference .
si fhdihereethad of glaimer i Whergin reenciely rasecsging dhe Artapiggpee medium is
Si‘ m Lcaﬁ"idi)bélb QENe e ﬂrﬂ:’t@neﬁ{j @ﬁﬁe@ﬁn@wcbmgédaa?reﬁ eEdr e bluetooth
of the regd signature and the -stored referenc . .
oi gnd¥UPEh AMOR EHAERE PRV & & TSEIE Jsaging service
wher éMMBhagmd) ect' s identity is verified if the

val ues of data for the read signature differ fromthe
correspondi ng val ues prestored reference, signature by

1 e4% Theanethodobaaradchimad te AfdyHbercompsisinghe net hod of

any of d %itd”fhg:iﬁe et $iZnaliaried fecbiPsiphg 19 h @ dtorage medium.
reference signature is stored in a data storage nmedi um

that is accessible renotely. 44. The nethod of claim
4346 Heahetho@ oD ey yf taims i togist heckid thestbjuchties omxlommore further

is caryied.out. i Ng. i.nternat [ i .

5SS 6 QAR 00 P 8 Bl bR s of s
shor tfurtherseegiafgdenificaten (EhBpatim srenarrangpeat @ fixed further relative
messaghig RetthCe IMicatibANBhtures of said first and/or said second set of

identification information.

47. The method of Claim 46, wherein the fixed further relative spatial position is used
to form a signature for identifying the identity of the object.

48. The method of Claim 31, wherein a first set of identification information
comprises a standard format and wherein the speed between the reading element
and said first set of identification information, and/or the scanning speed, is
determined by the reading device.

49. The method of Claim 48, wherein information about the speed, derived from
reading the first set of identification information by the reading device, is used to
74



45. The nethod of any of clains 1 to 44, further
conprising storing the first signal and the second

weignTaB3ics a data storage nedium 46. The met hedTsG2@6w00159
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of Clains 1 to 45, mherein the object has one or nore

furt 3 Elds t ficati
wher E,I ltra eé s&:relﬁr%teﬂ;e'eﬁ ﬁ{ehsﬂggrﬁa‘?i g?gd ?u?% diset 8‘{” 1dgnt1 ication
i dentifpingdionon i nf or mat | on are arranged at a fixed

further relative spatial position to identification

f eat res 0 aid first and/or sagid _seco set

i dttht rhp.reerrl?fiﬁf 28 o¥ rékarna% 34 fgrﬁ’éh%ﬁ“é{’ 5 narrle%f% fye pre-stored
46, M@feﬁb@mgﬂit&mfes xedclived fom readiag thesobg@ausial at least two different
posrhgg % used to forma signature for identifying

the f %P the object. 48. The method of C aim

31, wherein a first set of identification information

¢ o?ip U "?1? tl?odséia@dlgﬂﬁ 9o f\OhdBh tﬁ'@%t e {V@# ﬂaaﬁ '?1% (ﬁ?ﬁ:@?have an inherent

ere el enent” an

i dentor fpuemsreﬁﬂiyl desegnent Jiffarengmh @Pb’reetlh@e%le a‘rﬁﬁr Wherg pwidy difference
| s defpEaiadadip bitEcdiRaslicRdy dRVsSRiatédPsigddt@eet hod of

Claim 48, wherein information about the sSpeed, derived
fromreading the first set of identification

I n$2r Tigd fn@tmob)oftahﬁ of &4 ahinizB 3@V IG evhelrein usatisdgaentht readl signature is

h f . .
sor SPPie riRPAERY R or S PR B sPeab b f D AREHANith the object
any of a@ogiated vt 4 iy, ofiigects. n t he nore t han one

pre-stored reference signatures are derived from
readi ng the oblgect using at least two different

r e3tiThg raethed eF any of Claias PétiRow, sthergimArpubesquily wad signature is
the gbml :pe@atmﬂmr 60 pRgst6RM réfefenbadignaiirel i1k databave.

pur poseful Iy designed difference between them and

where said difference affects the readi ng and

c ofvs dtpgeniethydt b aag saftc Chimd 33 goaiyreherbd. aTeeiaheedh ddbntification
O aroRhattdiPlsMed B ' fep mBRPISL WA §ér?%?%e%argarur eAtures and
srgna ure 'S Conp

r ef ervéresein élrwrapessleg wmiss ed%ﬁ@btmmgwet%d@b joeEnpeyfant components
assoqhitigd Wik g)af't(sf)aé@ e RhaobhRct F- thé&ea@lﬁ%d&eida%e@fnot fully,

r d 3 to 52
S ORI O SR il T ST (HR GRESL g EHon

reference signatures in the database. 54. The nethod

I HE S P T I ———
I eastpattﬂa) ot the ofeail d eignalf it ategenerdtedit o egnahel etisragedh based on
t he %ﬁgﬁl@ﬁ@hﬁ%ro liﬂfohnb&or?Qﬁﬁt ?sd ggcf GeeHe rs@érﬁre@ a;na s&farately, said

nent s m SS| ng art S he reac{l
i gnatppiemoRE oG JElRHEE g et quylrownformaﬁon at has not

been fully or correctly read.

56. The method of Claim 55, wherein said regenerated data or components are used to
form a signature for identifying said object.

57. The method of any of Claims 33 to 56, wherein a serialized identification

information is used as a primary key with which to store and retrieve a pre-stored
reference signature in the database.
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conpletely or correctly read said serialized
identification information. 55. The nethod of C aim

woe4pomhgicei n t he data or inportant conponents RCSSGR2@6/000159
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frompart(s) of the read signal is regenerated or can

be5§51tﬂe E@da Rass 2 SCRHRP lSQrEBrEﬁar 1e!ré§ﬁ %é'r@éﬂa‘?ﬁe& Ad¥brmation is a

|n or scanned i n separafely,
supp |t@rﬁé>ri@,a¢ eriah mymbes ibbrary or Mwigutr@l ﬁmfennatlon, or an alphanumeric

| dentdofib it hmeaeﬁfa@igﬁaalt@ﬂmt&@écthas not been fully or
correctly read. 56. The nmethod of C ai m55, wherein
sai d regenerated data or conponents are used to forma
Si gnaAn Ec&nﬁﬁbatio@letﬁlg ifdryidagifsmigthnodljjet tto wiilch fheddemifioaidon tag may
of a o) wherein a serialized
|denﬁ%f oﬁn ﬁ% Phﬁ?ﬁ%ﬁ is used as a primry key
wi th whi crattlaasttmrfersmd pBtidémifisatiorprisfosmatied and a second set of
refer;

?é}%%cﬁﬁ&pgﬁwnﬁm @ \tvgﬁ %?&?ﬁ&mﬁ&n‘cﬁ@h&@féﬂﬁge 8F the first set

any 0 ereln e serialized
i nf orafeidPeifiqation iplrmatien in aganged| om@rHapOIPeTAlEr Yithin a different

hexadgefh 8@ lsidedk 9Izﬂgto|f o taP bt Afx&l &Bﬂﬂ% @B&[tia‘? p@sﬁﬁi@l {vhﬁttespect to at

has East ass) d trcl) Lhe O eeCt ond se %nca ion 1r3"ormat1on

tag fEAstPRReide g £e0gERLe et Al

i denti fi C&tzh@élnttb@ta@'&/admptﬁttb de hdfifisdbgnteags of a reading device and
fﬁ?g{@'erg%}}g ltﬁgtsléses shid’ ﬁ)t%eds eretlatﬁ/fe népgﬁﬁt dsltf@t d°fe identification

cona ation
i nf orfiettireso devineeradignadure femidentifiimgithietagi.f i cat i on
feature of the first set of identification information
is arranged on or incarporated within a different
supP-akhe, 1dgpiificaton gpaeé (rin 18, Phgremn 2hlgsiere peh figsh and/or the
spat i @bod0sétt bOMewtitibatioBSPEGintion dk degiasd fRdIf an optically readable
identification feature of the second set of
i dentB¥%%at i on i nf or mat | on, wherein the tag is adapted
to be identified by neans of a r eadi ng device and
pr in h dof | ehat i, a
pogli:?fl%gnlo ltli?iﬁgtl(;n dg%.ﬁ Lb:;:fe onOT g geéléstht% 9 Fda@thble pattern
Si gnaaommswab@rae&ﬁswr}h%g the tag . 60. The
identification tag of Claimb59, wherein at |east one

of the first_ and/or the s nd t i dentifjcation

160 Tl iHGH g FEASIY LTS S507 6 bV 3FErib ghlshons of the first se
pat t edﬂhdeﬁtiﬁca’ﬁbﬁ ihfdenhtidd ead itlen sécagd aet &F demtifitytion information is
wher e @%% aéts!t.ﬁ{lr e P {icafn%%t]t érnmf gﬁi%hf %ee«iﬁalﬁe 1dent1ﬁcat10n

barco i ca
d almkmﬁﬁmﬁmeﬁmawdhereln at | east one of the flrst set
of identification informati on and the second set of

identification information is derived fromat | eas

oné3; Hemideptiention fag oy &faipn 6nvhercinewithpl lsast one 1dent1ﬁcat10n layer
I dent by, OB least in part, a plurality of randomly distributed magnetic or

magnetisable particles.

64. The identification tag of any one of Claims 59 to 63, wherein the first set of
identification information and the second set of identification information are both
arranged on the same side of an optically transparent strip.

65. The identification tag of any of Claims 59 to 63, wherein the first set of

identification information and the second set of identification information are each

arranged on a different side of an optically transparent strip.
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features are located. 63. The identification tag of
Claim62, wherein said at |east one identification

woOayweri3sespri ses, at least in part, a pluralitpCcof8G2006/000159
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random y distributed magneti c or nmagneti sabl e

pagg 'Fﬂe Sdengﬁg%tlmetdéd%?téfc Hﬁaéit 0&!1151%91 Qﬁe WY R 8f the optically

i dentuameaa@nt@m #e benadad togetherdo @?mm %B@@nd set of
identification information are both arranged on the

sa i de, of .an, optic tran rent_strip. 65..The

b T EsPHE IR B LY ST O LRGeSy (o 0B balrit Benfisst set of
t he fitlﬁﬁiﬁoﬁ’&(?n @fiforrdetivn i:dnﬁpltléeena ibafoodeadyinbol, 2and thieesecond set of
secon ntification infor. ar
arr ar}g%rg%%ﬁg ion in ﬁfg?"éoﬁ} é Qusese ail ﬁg%lﬁltﬁ%aﬁ(rr} Fayef G which readable
t r anspiattﬂ‘wah@t féapurés arcTloeatpdj emaid fdenhﬁq:amnntlasger cbmQkiging at least in

o5 A8 Sl o ERR0R 0 ARETELL A EREL BN s

identification tag of any one of Clains 59 to 66,
wheg efrRe tidtifichtidn ’Ea%t oPhny dgObLEfdI1gRtd 99 té @Bowmfdnp Bhe first set of

conpr,i ses a . bar.code synmbo and t
- QontTidiaion FRBRIA Aoh e dprades! i 1aRkHR dfgpation are
| ay erartangwho tiffepsid aldeeof amateribl with neagfl@ahapes are
| ocated, said identification |ayer conprising at | east
in part, a plurality of randomy distributed magnetic
or 69faﬂmetdwefbiaaopmg ofcClasn 68 3whatiein thd ematerial saarporseetsanal shape is
of a f t |

ARG, iR oo, MR TS BSlhapf Ushaped or
[ dent Yshenedi on i nformation are arranged on different
sides of a materi al vvith a regul ar shape. 69. The

cr bei iR R 4Bk o1 Chgi g, R Sy e g i idSatiication

t r apenfurohation tand athg weeond Jet sdfajdentifiddtioh apﬁnh;nahbxs leagie domprises a
or Y-bsatlJ yxinggl The identification tag of Caim 69,

wherein the’first set of identification information

and the second set of identification information each

C?Wrﬂ?eegfdéuh@ﬁtﬁﬁld@agslbm of Elaifite sbd@nts f '\ﬂ@lél@r’ch& st set of
or an,

.o er ei st..s
i dentlfiFliltE%GtaP% 1Pf?F‘8F%Pt |38¢\ ghd"e‘f §%c%€1&ie§%ﬁc%¥m information are
i dentdrfanged tooformnflaydratiangenssne arranged to form a
| ayer arrangenent. 72. The identification tag of Caim
71, wherein a substrate is interposed between the
fi F3t Tietdentificationttag pE Elaion7 1, rihwrein i wbstzatel it Inéerpesed gtween the

set Of.ot deptis [ &AbiEeRiNERHOIRIA and the second set of identification

information.

73. The identification tag of Claim 72, wherein the layer arrangement is arranged on a
substrate such that the second set of identification information is sandwiched
between the first set of identification information and the substrate.

74. The identification tag of any of Claims 71 to 73, wherein the first set of
identification information comprises a barcode symbol, and the second set of
identification information comprises an identification layer in which readable
identification features are located, said identification layer comprising at least in

part, a plurality of randomly distributed magnetic or magnetisable particles.
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73. The identification tag of Claim72, wherein the
| ayer arrangenent is arranged on a substrate such that

wohao7seswad set of identification information PET/SG2006/000159
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sandwi ched between the first set of identification

' nf79 rmé 1d8ﬁ]t1t$l'f% M@laﬁf} g%t \%Vﬁérgrél é%ck-rijaﬁ'éa?ﬁgtt#lé id%?tfiﬁ(%ﬁon features
of i defrthe fde@eﬂﬁaﬁwnulaﬁe@ expaseothedinpest darensionenf destidentification layer

Sy mboduch 31 ot NBstSRERYE B8 idRfifibARMfedthER th@B0of are only meaningfully
information conprises an identification [ayer in which

r eadatspgablgEemispiddiACKon features are | ocated, said
identifi catl on | ayer conprising at least in part, a

ol HsRu(alPt P e shaEot CRtf o HPy tortyine epg,prore further

74, vmm ef ndentifrca’adm ﬁmformemh napdt werette ndéutificatiorofieatures of said

feat t t . :
| e bl UELAPRL D B PUE (EXBRASE & Nt e s
t hat @@tlalemtl@ot@eldvntlﬁmlond@nwer& Qfawbrﬁmtemdmre@ld second set of

t her egbnifg &uoRinfo®annaf ul Iy readable fromsaid
track. 76. The identification tag of any of O ains 59

to 75, conprising one or nore further sets of
| demt Ah bbbl Mapledft@baRichtified, aid obiRt &drhprighgnt i fi cation

features of aldf ent.i fica
i or mat i off e r Fihqeh S L LERGBRAS o p o ot of
spat i identplsiibn anfdrmahcoiemttl least atriecidefitefatation Seafiresaf the first set of

T In; Z ﬁ igaf é&[lo@ g{%ﬁfb@fl C?Eﬁﬁjg{?n 03?155 'quer&ti% with 1} a dlgferent surface,

sai d 96§ ebpla@@ ) rth%pbigctaat g Bt spatip) p@w@ewﬁbfrespect to at least one

' ge n: id%l'lt?@étah@ﬂ féaﬂfr@ Bﬂﬁ{e' sOEbrRINet i@’f 1§@rﬁ%ﬁt1§@fnf&§na‘uon
i dentifica on, | m (0] eas
i dentificat. eﬁmffg Ewat 15@3%1% 19 b%&degfé’?edo‘?y means of a reading device

I dent add piatés@lﬂg mnft@harr&xtse edid ifixed F¢langaghatal position of the identification
i ncor J0r at in a.dif SI de or pl ane

of the" %‘Besetg e%}’eaasﬁgn t%rceffg entqﬁ é@‘éﬁ n ‘Wi th respect

to at Ieast one |dent|f| catl on feature of the second

Set78°i“hé 9@@&' df @ﬁ dt[rgfe ) sém)? @én@iﬁtc&ﬁ)rpmc?rﬁ{ation and/or

is ad ap e eni neans O a r ead I Ng
devi ctBeaseonsy %?éésfslrlﬁglfmtl@nﬁ QEMaHOR CUNRIIYes aRrinted barcode that is

rel ataﬂ@ggwaﬁk}gyot@@ﬁl tion of the identification
features to derive a signature for identifying the

object . 78. The object of Caim77, wherein the first
set790Thd ddbipdct fafc ateiron77,nfvberaat ithe fivsd/setr off hidlestéftmtidn information

t

Dot cough Ak b LRG0 U8 T LAR QTR S Gl et and
of cl seicamdy yet oﬁméc@ifwatlhe mfprrgattl@e@mmnsea arfeg fpviagi a@rﬂdentlﬁcatlon
i nforppti ong %ﬂéﬁﬁn@e@ﬁﬁ AkebnRALARRLiRASbjE&.

arranged on a first surface of the object, and the
second set of identification information conprises a
t agohale sigjeetrof g rifictdiat’ivan 79, wherein the object comprises a luxury item,

an engineering component, a textile, the packaging around an object, a seal to a
container or vessel, a credit card, a certificate, a bank note, a security access card, a
vehicular key-card, a passport, an identity card, a lead frame, an electronic device
package, or a media disk.

81. A reading device for reading at least two sets of identification information, said
reading device comprising at least one reading element,
wherein
78



| ayer, said tag being arranged on a second surface of
the object. 80. The object of any of clains 77 to 79,
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engi neering conponent, a textile, the packagi ng around
an obj ect ,said S@@ingt devic€ G tadhited t0r red@Si@lals doed @@ilkast two sets

car o 1t g eBRars 8 s B enlerdff rmation and o
car d,seeoridesed of ndelmﬁcamloreilﬁmmtamnnp eabhvihaing paakgedeon or ingorporated
”Ed' a\m?l'uﬁ 1ff§1gsant 'g‘e ﬁtcgse %;c?e% &o Plaﬁgsa%”'}% glgée%eﬁf'&lged on or

I on or mat
deV| otecqrgm@tqu\rmlgnailffﬁr@a‘sQur@ﬁ@s, rsisied ion @lasies 0 fthe oblect and wherein
wher eh0sadfifc8@s] RAnHEY | bP aili SFRd 3Rt ﬁdld‘éﬁnﬁ&ﬁ@nﬁhﬂﬂﬁhﬁon and the

fromat |east two sets jdentification infornmatio
conp rlfi%ritﬁtj’a‘éoﬁ featresseh Sak?f Sge gqtiof ddgnfifipation IBFCFP&‘@P% are arranged
and atsefiga réiﬁiveosfpahﬁlepﬂsitfdnCﬂithQ@speﬂtf ) eathi ¢ther, ®@@efein the fixed

bei n on..or .inc rated wthin.di
Dt NG 05 S s DR B ES b b e BRSNS e cbject, and
arranged ma1d)neacﬂ1ng deyioe mteedfigiret isuchdihaff ie defides shi fpatiglselationship
si de I t 1) : .
: dentsbe%%éz%t e?ﬂfs? fi eté']%gé) Bifr ﬁig af}r(sjtas%??wé§§&61?9311f0@1at10n t'o be read
i dentdnfi @amoaﬁ dlswm wead enthgragcente setddnidprtificatipp dnformation to be
feat uggps of said second set of identification
information are arranged at a fixed relative spati al
position with respect to each other, wherein the fixed
r eB&tTheer@ﬂﬁigi @évuwl)st'f“ clagf 815 wiseeint medeadmg dvice comprises a first
signatu nt i t
" oah e Gfmstf B stiakie e S S RE Ehai i ¥0n tofineiqny and a second
spat i miding Elztieon®h rqadinet the savond fétrof idediifcatemantommatiaf.
the first set of identification information to be read
and a second discrete area of the second set of

i d8atTha readipg deviae of Rlaindy. whelsin thedist apd thersreopd grarling elements

devi cge Q{deﬁérﬁieﬁﬂﬁ @eleé‘t@&ﬁﬁhﬁth% heodeastisREnsl 6 h%ﬁrcode laser scanner, a
conpri ses first readi el ement for re

P o SR dr B PP Eh T GTPSPHI R b eder gBg g gsponder.

readi ng el enent for reading the second set of

| d %Wﬁgelzl%g%g H&i@é ?ﬁéﬂ%ﬁd n?s?’%l @ g@@%{%} g(gmgﬁ%h%g p%cessmg unit
eI enethetsis zble iOn@ég@mmqfrmyx sgis] ﬁrﬂt stgnpk ard said sepood ;slgnal to form a

consi gt Age Fbr ﬁeﬁ’tﬁ'&ﬁ%%e LBREN wRERRBRY sigiPin e 45 85Rh&&nt on the fixed
magnet onet er, uf%hg (feégge mster a residuineter and a

transrﬁ@ﬁH%POS”BQPO F‘ﬁ@ncf@%“@é of any of ains 8

1 to 83, further conprising a processing unlt that is

oo B ishing By R b Lo BT 5l b 74 S P rRD g Y fhicing means

Obj ecfior \@mehﬁg saiddatslegstaone ecalimgdepmentenverom tave 6f fedfirst set of
rel atiigi Raghh | QforBlatiblCadd SRl lafdaCF! B $&BLY" E& of identification

information.

86. The reading device of Claim 85, wherein said guiding means comprises a slot
adapted to mechanically engage with a portion of the object.

87. An identification system for identifying an identification tag, comprising

an identification tag of any of claims 59 to 76 for identifying an object to
which said identification tag may be attached;
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85. The reading device of any of Clains 8 1 to 84,
further conprising a guiding neans for guiding said at

woOeearst13swee readi ng el ement over an area of thePETISER006/000159
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set of identification informati on and an area of the

second set, fgadfng &E&l&:} B?%Q%ﬂ &E{?ﬁﬁ%ﬁ't@n% 8f@r ré%?ng identification

readi ng dev erein said gu ng means
conprRieEBalPISPHRE AFAPEEAOR 6T ARAORRITAIEA | Wifhi rﬁg%fgrénwe% of surfaces,
por t ispies 8f plah& sThSRentifhtioag, denti fication system
for i dentllf)yi ng an identification tag, conprising an
identification tag of any of clains 59 to 76 for
i dwtémiﬂbmgi@ngmbymﬁ f(ﬁlﬁdwhifszlhgaaloﬂjdctjeninpﬁsmgt ion tag
may be attache 0
to 86 for 2P é)gbect %dapgegq? %? glrh&? acfco%fcgfr}%ﬁ)t zﬁna;r:](ifac'la!ﬁs %7 1’0 80;
arranged anredingnéorigrorataey o claioes @il f foeBerfpr g‘@ngng)ﬁdentlﬁcatlon
surf r t

AEBFmaRi fing arnh 8200 B i Qfp b AGE VINRKHDIA! 8 of surfuces,
Obj esides eopianessifiibe eiedbj ect adapted to be identified
accor di ng to any of clains 77 to 80; a reading device

of ins 8 to fo |dent|f|cat
58 ettt el Suferh g Lt SR Ao R E A (8l Reke medium
di f f évenbrigedaa.of surfaces, sides or pI anes of the
object. 89. The identification systemof C aim 88,
further conprising a data storage nedi umfor storing
dad®. TI@(iden’t‘ltﬁ@am@es’ylstem efbanyod QAgistsdi® tof89afwyther capnpising a computer

88 t §£f of ek & ot hg :a%%ﬁnﬁé’fgﬁatfﬁﬁn ﬁfquérﬁﬁ?catlon tag against a

or verifying gnature read fromt
|dentﬁf? F'@ﬁqdiréf?f?f’é’@b%éq‘lﬁ‘st a pre-stored refer ence
si gnat ure.
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