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1 ~~ Method and device for coding articles *166166* The i nventi 0SMARCHE 2067

-a method of marking which is particularly suited for the failure-free

tracing of comrercial goods or value docunents along a distr

Efficient technology for tracing of comdercial goods and v cunents
Is very inportant in a gl obal econony, where the ease MIWII
persons and goods is a vital issue. As to its practlcal aspecl%ﬁ

efficigp c 0 gcalls for a number’'®6*di f f er ent
techm(x#t$é§u%§gtggggcg £9ry IVI% yggg Eﬁ and assenbl ed together to an
integrated system A tracking systen1notem0rthy requires: (a) the mar ki ng

1 of the |nd|V|duaI itens to be track d wi t h f.or i.0 whlch rti,nent
B PR,

to t heitPhatBYerhhaofFPGFRT™S( B) MER °80§§| it %&%&hng_

/ authegij €cagi pBr Ot nkhe aHAGKeNG ribl @riaRY YN oF0RGHnead 1N Sg%dﬂid [ TBia1 )
the possibility of transfer of the retrieved marking information to a

renot e diatamente; aldngt hedpssiibutiop tbainenote treatnent of the retrieved
data at a central data base. Certain elenents of the required technol ogy
are already available in the art and have been used in simlar contexts.

Thi s hotglsi bnepar teenhalobyr fidie teadiipaeolf teathere fadadiddis ami kidlme
information, for the tel ecommuni cation nmeans used to transfer the.
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I ndividual i1tens int aimto av confusi on upon shippi ng and unpacki ng
practical aspects, the efficient tracing of a document or an

item calls for a number of different technical issues to be

individuaily solved and assembled together to an integrated

system A tracking system noteworthy requires:

(a) the marking of the individual items to be tracked w1th
information which is pertinent to their nature and origin;

(b) the possibility of on-site machine-reading / authentication
of the marking information contained on said items;

(c) the possibility of transfer of the retrieved marking
information to a remote data base; |

(d) the possibility for remote treatment of the retrieved data

at a central data base.

Certain elements of the required technology are already
available in the art and have been used in similar contexts.
‘This holds in particular for the equipment used to read the
marking information, for the telecommunication means used to
transfer the information from and to a remote data base, and for

the data base and its management itself.

US 5,918,910 deals with the marking and tracing of individual
items in the aim to avoid confusion upon shipping and unpacking
of a plurality of packed items. The system is based on a framed

multi-part label, which carries the complete product information.
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of a plurality of packed itens. The systemis based on a franed nulti-part
| abel , which carries the conplete product information 15 MARCH 2007
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pri.nted or encoded on each of its parts. In particular, the |label carries
i nformati on concerning the machine at whaich the | abeled product is to be
installed. After transporting the |abeled product to the machine, at |east
one part of the label is renoved fron1the product and conpared with the

identifyin nf or nat i n of the gacg US 5, 725, 253 and US 5, 607, 187 deal
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reporting the current |ocation of identifiéd itens during transport,
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| mge- piHossEbVgd "Ead® thanphegaby hedovofpheed witlDithe li%éht8§f7y17ac_§ deal s
with a patient jdentification and verification systemand correspondi ng
net hod, IHRTRREHPR aPS B8 mpehaR&d applications. The systemincludes a
central conputer containing a central data base, interconnected to a
plurality of renote termnals by conventional telephone |ines. The system
furt herus ric] 12es2 $drand| BSba; 603da87eddahgwdet aas iidecitid ingataiorbar code

wand, an LCD di spl and ke a The portable bar _ code readji ng device
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Centra%dﬁﬂﬂ%ﬁEﬂog@ﬁdsﬁ§p§ﬂﬁ§|695&91&@%@, or packets of mail, and
reporting the current location of identified items during
transport, processing and storage. The product information is
preferably a machine-readable, redundant (with particular
reference to Latin Squares) visible code, which is read and
verified by image-processing means. The image-processing means

can hereby be on-site or remote.

-US 4,857,716 deals with a patient identification and
verification system and corresponding method, for hospitals and
related applications. The system includeé a central computer
containing a central data base, interconnected to a plurality of
remote terminals by conventional telephone lines. The system
further includes portable bar code reading devices including a
bar code wand, an LCD display and a key pad. The portable bar
code reading device communicates via RF transmission, modem and
telephone line with the central computer, and is enabled to read
patient identification bracelets, as well as identification
labels attached to the various items used in the hospital. The
retrieved information is automatically transmitted to the
central data base, where it is correlated and stored

appropriately.



patient identification bracelets, as well as identification |abels
attached to the various itens used in the hospital. The retrieiesMARCH 2007
‘information is automatically transmtted to the central data base, where
it.is correlated and stored appropriately. 15 MARCH 2007 3 None of, the
systens of the prior art has, however, &ldressed the specific technical
probl ens and requirenents which are connected wth the tracing of
authorization and liability items. In particular, security documents,
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items, as we € tracing of conmmercial goods, requrfe
capablIbpycdflcbeem@naumﬂemmabﬁemk aﬁﬁjﬁqulﬁéméﬁteadhhthl&yeOéoﬁﬁected
contained _inforpatian. To enhance the do&agfq: item s protection
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(I 1) ppakehiabhuhr iskied itd ARt SRS redef; téﬁveeﬁépés LOahPs, unai ded
human eye. The above-nenti oned requirenents, in particular the requirenent

of 100%@ueadabzaﬁﬂpn(d@heﬂsxahwgpmhnnxﬂor(waﬁmaﬁty Peems cubmrwekbl asi ons,
whi ch a rovid n the prior. art is th ect f the
presentgﬁﬁ gﬁ?l&ﬁgt 5HW53- ﬁ%ﬁﬁ%dp it FeTHE Fratk nﬁh%fc?ﬂg?%f t ens,
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| abels, liability or warranty itens, as wel| as partlcular comer ci al

goods, WREEKMagieNanloe SMRAE A 19QGHmANE He QF | HEQW $ rPBPRREE PN of bei ng
aut hent hgaaﬁsebb% R H'FR54 i ity %?:Q%n{;ﬁ@amﬂé ty&&f&ﬁ@“ﬂ@éﬁﬁéﬁén L8 ki ng

val i dat | and al oms as we ‘covert dpplication
|nfornaﬁumnhermodesunadjIgreﬁenaﬁhywpnwnu&gexn afcdhert nuamhéeon 1 oe provi de
a coding :cible to the unaided human eye.
The above-mentioned requirements, in particular the requifement
of 100% readability (no false negatives), calls for particular
solutions, which are not provided up to now in the prior art.
It is the object of the present invention to provide a method
for the marking of individual items, such as security documents,
currency, tax excise stamps, authorization labels, liability or
warranty items, as well as particular commercial goods, which
guarantees the capability of the printed information of being
authenticate-able, a close to 100% readability through posterior
validation, and allows as well for the covert application of the

marking information, if desired.

It is a further object of the invention to provide a ‘coding

center’ device embodying said method of marking, as well as

enabling for the corresponding tracking & tracing of the marked
—documents or—items—through-their registering-in a centralized

data base, using a data communication link.

These and further objects are solved by a marking method and a

corresponding device as defined in the independent claims.



center' device enbodying said nmethod of marking, as well as enabling for
the correspondi ng tracking & tracing of the marked docunents or 15 VEAESCH 2007
through their registering in a centralized data base, using a data

communi cation link. These and further objects are solved by a marking

met hod and a correspondi ng device as dgfined in the independent clainms. 15
MARCH 2007 4 The nethod of marking according to the present invention
noteworthy conprises the follow ng steps: a) Providing information to be
applied to an item Said |nforrrat|on may be provided fromany kind of

sour ce Bhe gehlapdt pﬁgmﬁ@‘&nﬁlg agstering mondhe nrefedestdverRbhPRi sing a

generatin |th or I d2 nDte server; b) Applying a
first EF ggégrfgs |ng %% gg?é’ 2% SEon prOV|ded, to the item

Sai d flrst markl ng may be applied to the itemin any way, but preferably

it is applied by a non-contact printing nmethod such as ink-jet printing or
| aser kPﬁ@Vl%PShlngpFﬁ\ﬁ/tfl&n &9 &% FRRd 99 &8 Bt R nEdtR mar ki ng

| Opefat'QHfOE)ngE%%H' ms%ssbdpfﬂowde@rflsadwWmlﬁ&r@té&&@&p&ed to said

itemin step nparing it wth the original 1nformation provided in
step a)gedyerapphw nganssecocd @ ld WQETTIQI'YS&Iaj pragrasgsfort heotfiprssimar&i ng

d i t d t d, to th t ded t
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substrate prl or to mar Ki ng Th| s allows high- speed in-line processing of :a
plurality itenms, such as stanps, |abels, banderoles, snmall goods or
packageb) aAEPL¥&NGi Ref iNEEcMazkd near QT aSPORRING He Fatdsinfprmakieni er

or provided, to the item. Said first marking may be applied to the
item in any way, but preferably it is applied by a non-contact
printing method such as ink-jet printing or laser marking, which

allow for a rapid and flexible continuous marking operation;

c) Reading said first marking and information applied to said
item in step b) and comparing it with the original information

provided in step a);

d) Applying a second marking to said item if the first marking
read in step c) does not correspond to the information provided

in step a);

e) Optionally, affixing said item to a carrier or a
transportation substrate prior to marking. This allows high-
speed in-line processing of a plurality of items, such as
stamps, labels, banderoles, small goods or packages and the like
which are carried through the process on a carrier or
transportation substrate, e.g. a band or sheet of carrier
material. This also allows easy handling before and after
marking. Applying labels, banderoles, stamps and the like after
marking to goods results in indirect marking of any kind of

voluminous or otherwise difficult to handle objects.



‘transportation substrate, e.g. a band or sheet of carrier material. This
al so all ows easy handling before and after rmarking. Applying | abMARCH 2007
-banderol es, stanps and the like after marking to goods results in indirect
mar ki ng of any kind of volum nous or otherwise difficult to handle
objects. 15 MARCH 2007 5 The steps of @oviding information, applying a
first marking corresponding to the provided information, reading said
first marking and information, and applying a second narking if said read

i nfor ign t - n i.d 1 nf t rovided are.carried
out aﬁhgoﬁggﬁéo%g 6’%%?"3??% gﬁ@%&%’%&ﬁ%ﬁﬁ %Dsplclé%%tbrf‘%r]fbn%erform
t hese stepsespdedinie tocahier proofided elrefidrmet brpr eeesdiaig Jhedi pitéal

mar ki ng na%.note rth% be applied by printing, preferably of the .

non- i npART*tPHe3BF By PIIBE 18y kPR ARRIANG @ HeqaRshdtairing | ki, said

enbossi PFaqr i REBEHRE o @ksNGcR! o3 find RYd Mg iwaﬁﬁfcféﬁ- . The
I - el ectroni

reading of the information nmay rely on Conventional opto C neans,

such asprophdedcare ChRariedagutgas l& et irhmundperdiioralsm am a

phot ocel |l arr (for. array barcqdes) or n_an.el ectronic capera coupled to
"mage praetREERy MEAGR TShPEPEPAR FA e T T TLERRPTRF | Fhe he for m
of a maebhbeolr eddabl eleedeonsucprazexdear.code, a nunber or other one- or
nor e- di nensi onal codes. In the second marking step, the original
information on the item my be destroyed, e.g. by overprinting the first

mar Ki Nngrh@r 1580€ 1 a3 aaRek imar ki R W item The goa

of the secénd r%gr ki ng ilg@t oagggl are the }%/t%% gﬁﬁ%\ffaﬁal}ybﬁlngtnl?%t rinsic

way, i .preferpbdyeptf ithe heneimpset Thire can Hye lpevefrommatking, but also
by impact printing, embossing or punching, heating or transfer

printing devices etc..

The reading of the information may rely on conventional opto-
electronic means, such as a photocell (for reading a linear
barcode), but also on a photocell array (for array barcodes) or

on an electronic camera coupled to image processing means.

Preferably the information is applied in the form of a machine-
readable code, such as a barcode, a number or other one- or

more-dimensional codes.

In the second marking step, the original information on the item
may be destroyed, e.g. by overprinting the first marking, or the
second marking may simply be added to the item. The goal of the
second marking is to declare the item as invalid in an intrinsic
way, i.e. to prevent its later use. This can be performed by
applying, e.g: printing something on it, as-well as by taking
something away of it, e.g. by mechanically or chemically or
otherwise altering the item. As the second marking has the
object of “canceling” the validity of the originally applied
information - and, thereby, the marked item - the corresponding

step is described in this specification as “canceling”.



applying, e.g. printing sonething on it, as well as by taking sonething
away of it, e.g. by nechanically or chemcally or otherw se al18MARCHNRB07
item As the second nmarking has the object of "canceling” the validity of
the originally applied information - and, thereby, the nmarked item- the
corresponding step is described in thig specification as "canceling”. 15
MARCH 2007 6 If the first marking, i.e. the application of the
information, is performed by printing, the second marking is preferably

al so done by printing, nore preferably by overprinting the original

I nformati on or marking. The conparison step can be perforned in a known way

usi ng i,nf ornatj on ocessing deyice. Th t put_-of .said devi ce. may be
used t?%%ﬁ??a.%r %em%gﬁé%?rnb'gfegKngPﬁgl§?§3| egfa&?ﬁnﬁ?1%§Péilon’ _
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printing onto the item which nag be 3 docunent, a piece qQf currency, a
tax st &RPe By | RBERtIngp) Beke oPTBLEKEY N PYaRVErBrdrE ing thgh SrordHd bn

”Eans*%ﬁ%oﬂxﬁtigﬁQ&PB&&Pﬁ%n§ﬂiCh is preferably a custom zed information

may be printed using any o e known printing or application techniques,
but in the context of the present invention, particular considerationis
given tq the “varjabl e- inforna%ion- rinting'. techni ques, such as ink-jet
orinti e SRR LSRG BPP nt PGS PPACEFTRE PG, KBPOR HAY (4Gt on t o

be applipeh@hatl bt SEoE88s PRy CHEVOBEZedneNoht Pt [¥Callig a/ e dHFUE,
and applied to the itemin question. In a preferred enbodinment, said
i nf or matdesh @ ieheiatedthe eaneabirgdgterbafe thgndrovaimad tanst nwinted

* codi ngirgée&}rggé%%%h%%ir{gégr%ngpgga. furthernore be encrypted, or it may

carry an encryp

The pertinent information may be applied by printing onto the
item, which may be a document, a piece of currency, a tax stamp,
a label, a piece of packaging, an article, a transportation
means etc. The information, which is preferably a customized
information, may be printed using any of the known printing or
application techniques, but in the context of the present
invention, particular consideration is given to the ‘variable-
information-printing’ techniques, such as ink-jet printing,
toner-based printing or laser-marking, etc. The information to
be applied or printed can be customized on-line, locally and/or
remote, and applied to the item in question. In a preferred
embodiment, said information is generated in a remote data base
and transmitted to the ‘coding center’. The information can
furthermore be encrypted, or it may carry an encrypted part
(such as a digital watermark), as known to the man skilled in
the art. The printing medium (ink, toner, base-coating for
laser-marking e.g. by heat marking or abrasion) preferably
contains at least one material-based security element, and the
marking, in the case of ink-jet printing, is preferably chosen
covert, i.e. not visible to the unaided eye. Covert markings and

one material-based security elements are e.g. based on



(such as a digital watermark), as known to the man skilled in the art. The
printing nmedium (ink, toner, base-coating for |aser-marking e.g5s MARCH2007
-mar ki ng or abrasion) preferably contains at |east one material - based
security elenment, and the marking, in the case of ink-jet printing, is
preferably chosen covert, i.e. not visible to the unaided eye. Covert
mar ki ngs and one naterial -based security elenents are e.g. based on 15
MARCH 2007 7 lum nescent materials, nmagnetic nmaterials, UV-absorbers, IR

absor bey gmieecolte et 1 LhlindIe: SRIOPES s | hev I £88bPBer 50! kRYS the
application or printing step, preterably inmmedi ately after the first step

has beeabsarbesd o®tc-It serves as a quality control, which is
particularly required if a variable-information printing techni que is
enpl oyed in the printing step, and as close as possible to 100%

rel i abi frhiy selcdrde sdepaloproaicdedinencd 0 tiee acdi®vesl, Ibel6wading step is
carried out by the appraopriate neans, corresponding to the nature of the
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I n barco rea will be the technology o | -a ray codes
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inthe first step. If a msfit between read and shoul d-have-printed
i nf or matPo®e achievest-eFhg tregdigieratemel 3 Ifawrse@powt PretBequence, the

I n- appropriate means, corresponding to the nature of the

information printed in the first step. If the information
printed in the first step is a linear barcode, a simple
photocell assembly, such as used in barcode'readers, will be the
technology of choice. Multi-array barcodes will call for multi-
photocell-array assemblies; more complex printed patterns, such
as matrix codes, will require camera and image-processing means.
The information read from the marking in the second step is
decoded and compared with the information which should have been

printed in the first step.

If a misfit between read and should-have-printed information is
detected, it triggers the third step of the sequence, the in-
line canceling operation. The canceling is performed by a
canceling station, which applies a canceling mark to the item in
question, which may be a label, a tax banderole, a piece of
packaging, etc.. Preferably, an ink-jet station is used for the
canceling operation, and the item’s invalidity is indicated by a
printing in vividly colored ink, comprising preferably also a
machine-readable component, such as a luminescent. This enables
a subsequent automated application of the valid items onto e.g.

commercial goods to be marked.



| i ne canceling operation. The canceling is perforned by a canceling
station, which applies a canceling mark to the itemin questi ons MARCR 208y
be a | abel, a tax banderole, a piece of packaging, etc.. Preferably, an
ink-jet station is used for the canceling operation, and the itenis
invalidity is indicated by a printing ign vividly colored ink, conprising
preferably al so a nachine-readabl e conponent, such as a |lum nescent. This
enabl es a subsequent automated application of the valid itens onto e.g.
comrerci al goods to be narked. 15 MARCH.2007 8 !he 3-step in-lipe
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print-r ; Cang ne t hod. cqdj e | 1ds0

such asoqfigl operg ceégﬁfgﬁgg?hggﬁgggu{é'gﬁeg ,q:tan$ﬂg%r%'i rrlgexg(“I %%%ﬁ%dw h a
first phetdertral allava, babechorsipr eher ablse af itds jestcimed Miamps) ati on, a
control reading, station, ich,is preferably based on canera and | nmage
proces é’f}?f‘gr?re‘?fg%y FOFFEGE Ybyrén'é@goﬁ&aﬁﬁsmairﬁg Cg’taa‘iﬂ‘?ﬂ] LG Jrhg T PRG- t he
canceling operation, if required. The second printing station is

preferably an ink-jet printing station, too. The coding center enbodying
t he PRGheetimwentichadiaerdépsesdfunthermore a coding center device

embodying the above-described print-read-cancel (PRC) sequence
method. The coding center is laid out such as to operaté at high
throughput speed, and combines, in-line with a first printing
station, which is preferably an ink-jet printing station, a
control reading station, which is preferably based on camera and
image processing means, followed by a second printing station
for performing the canceling operation, if required. The second
printing station is preferably an ink-jet printing station, too.
The coding center embodying the PRC method is characterized in
that the items to be marked are moved on a same conveyor train
across the three stations of the PRC sequence, and that the
verification (control reading) of the printed marking and the
canceling operation, in case it is required, can be performed at
full printing speed. The coding center embodying the PRC method
further comprises the required digital processing means for
assigning the variable information to the printing station,
analyzing and comparing the control reading, and initiating the
canceling operation in case it is required. Said processing
means are preferably enabled as well for the book-keeping of the
successfully printed items, e.g. by logging them on a central

data base.



that the itens to be marked are noved on a sane conveyor train across the
three stations of the PRC sequence, and that the verification (EMARCH 2007
~-readi ng) of the printed marking and the canceling operation, in case it is
required, can be perfornmed at full printing speed. The codi ng center
enbodyi ng the PRC nethod further conprPses the required digital processing
nmeans for assigning the variable information to the printing station,

anal yzing and conparing the control reading, and initiating the canceling
operati F il gyihked I Si I ref erably
enabledﬂgz {&§$§$%$£¥%§ %goE?EeegfﬁghgfEFEEE§su@%gsg§% fﬁﬁgﬁﬁfgh itens,
e.g. byliadygli gyt beemsn aucknesakurtdehaybese IDIHoMMREHt200Dr % hBYe madyens
mar ked by the "codi cent ni.gay thensegves.be liability itens, such as
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item spdrmsceul €88 phcekRBangRCRHbFaAt iRACkagi BentWak! ant RGdit s content,
a label affixed to a spare part, certifying its origin, or a seal for an
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shows the schenatic diagram of an exenpl ary enbodi nent
tracing purposes. Such application can be of benefit for the
study of market flows, as well as to fight diversion and

parallel trade.

In the following, the present invention is further illustrated

by reference to the accompanying drawings and non-limiting

examples.

* Fig. 1 shows the schematic diagram of an exemplary embodiment . -
of the coding center device according to the present
invention and embodying the method of the present
invention.

Fig. 2 shows a schematic diagram of performing a continuous

in-line marking, reading and “canceling” sequence of
items (1) under the control of a processor (IP): Items
(1) on a conveyor (2), moving in direction (d), are
imprinted at printing unit (P) with a first marking
(3); which is read at reading unit- (R). Items out-of-
specification are imprinted at a canceling unit (C)

with a canceling mark (4).



of the coding center device according to the present invention and
enbodyi ng the nethod of the present invention. Fig. 2 shows a $§NRARCHQ007
di agram of performng a continuous in-line marking, reading and

"cancel i ng" sequence of itenms (1) under the control of a processor (IP):
Items (1) on a conveyor (2), noving inyglirection (d), are inprinted at
printing unit (P) with a first marking (3) ; which is read at reading unit
(R. Items out of specification are inprinted at a canceling unit (O

with a canceling mark (4). 15 MARCH 2007 10 Exanples The coding center of
a TrackEXR®PLEE security systemwas inplenented as a customer-desi gned
unit, which was assenbled fromcommercially avail able parts, as shown in
Fig. 1. It conprises a noving web (W with notor (M, along which are

ar r angethe ncoiéngoeengedi ofcta dragki ¢h Tradendiecurity reystemivdy ©  an
arrow. a first detector cell (DCl)., a printing head. (,P) wth ripnting head
contr ol Jrrg?i?‘ﬁ?ﬁg?daagegoﬁ&s&é)tg"&ﬁ)gres&goe Iﬂ(lff‘)gC aW%Jré'éd'ﬁ% %%%T%f?é?c) wth
r eadi Nof eameE8mEeRtRAlNe avRETabla Phirte,delLdrswiceid ¥13)1. azgancel i ng
printing head (OP) with canceling printing head controller (OPHC), and a

qual i t yCeBRYi8ES defMevisg wel (FWoD®ithrmotiesr @ectzieng winieh a¥e required

f th i t | i cal ' :
ranual ok i aEe Fhel A ARR B Eeckdn, WILCH 3 iR ERL I i By
the il lam aatown af fitstr detienyocraneld ((Dcashl ightsinting TheadhObe with

ti f the coding center is _finall controlled by the systenls
ggﬁ;ﬁtggp%éﬁ?nﬂﬁPEHQ:§%@6ﬁﬁé§F@% @%&3, aYSecon etectg} dellyﬁDCZ), a

reading camera (RC) with reading camera controller (RCC), a
third detector cell (DC3), a canceling printing head (OP) with
canceling printing head controller (OPHC), and a quality control
detector cell (QDC). Further electrical units are required for
the operation of the conveyer belt (an electrical cabinet (EC),
a manual potentiometer (MP)), for the synchronization (encoder
E), and for the illumination of the reading camera (flashlights
F). The whole operation of the coding center is finally
controlled by the system’s Computer (C), which is connected to a
central data base (Server (S)) via a Local Area Network (LAN)
having a transmission rate of more than 500 kB/s. The printing
head (P), the reading camera (RC) and the canceling printing
head (OP) are disposed from the detector cells (DC1l, DC2 and
DC3) in a distance D1, D2, and D3, respectively, which is each
sufficient to allow the control of the printing head (P), the
reading camera (RC) and the canceling printing head (OP) by the
signals generated by DCl, DC2, and DC3, respectively.

Generally, the method comprises the following process steps:
1) The codes to be printed are generated by the computer (C) (which

may receive them from the external server (S)) and sent to the

printing head controller (PHC).



central data base (Server (S)) via a Local Area Network (LAN) having a
transm ssion rate of nore than 500 kB/s. The printing head (P)15M»RCH 2007
‘readi ng canera (RC) and the canceling printing head (OP) are disposed from
the detector cells (DC1, DC2 and DC3) |n a distance D1, D2, and D3,
respectively, which is each sufficient ko allow the control of the
printing head (P), the reading canera (RC) and the canceling printing head
(OP) by the signals generated by DCl, DC2, and DC3, respectively.

Gener al 2y Theh¢ipethddteetpri 6631t (BCip) @ HePedtassy HreA%eml bnTBRe COdes
to be printed are generated by the conputer (C (which_ nay receive them
fromthe SOP¥EHAr Belber spByF andigemt t the PHmMtinichdaschgonshel d&Yer
(PHC) . 15(¥a8§H 2007 11 2) The first detector cell (DCl), upon detecting
an itemon'thé  conveyor belt, sends a signal to the printing head

control .’B)srrhe( BHCht 18y Hibedpcbnti:a]gléneaOPHﬁcmt rmiiJrg tHeHQu 1 sessi ggnéh&t@@l ses

gener at ed t he engoder det erm ne ual conv or eed, _and
prints th&Yi %PSrﬁBFPéﬁrr dE rv ﬁt‘F?B’rﬁ‘?%etS’t% ”@EL (canvay §Pe§ pr 3Pt at e
pl ace and@¥LeBStAB 9AfbPRatiem i@c@:@vé@rﬁﬂﬂn WHeC Roniph 3@)096 Bfe
conveyor belt. 4) Wien the itemis detected by the second etector cell

(DC2), th@pprénanﬁgecaﬁr@f:g apdt vt ersigrROE) thesiitem He el seskgdnehicled by

t he encod I det e ct conveyor speed, and at the :
appropri aﬁe %"D%ﬁt &h {: ?érs}%s n%hr%%iotus flashes (F) and the canera (RC),

t o captay eihandtpit &temrmgedétaﬁee@fb)tr hehepreastianids ldet ot @@101nf(pepR} i @e 5)
The readi ng canera controller £RCC) decodes the captured i mage franeg,
retrievi ngePAdnEnFarRER 6ANETRlYeT | {RCQ) piFidigetheaPulses generated by

the encoder (E), determines the actual conveyor speed, and at
the appropriate moment activates synchronous flashes (F) and the
camera (RC), to capture a digital image frame of the previously
printed information.

5) The reading camera controller (RCC) decodes the captured image
frame, retrieving its information , e.g. its alphanumerical
code, and sending it to the controlling Computer (C). The
controlling Computer (C) compares the information read with the
information generated initially. If the two match, the
information is taken for validated and sent to the external
server (S) to be stored there as “good”. In the opposite case,
the code may also be stored on the external server (S) but
marked as “bad”.

6) If the code is “bad”, the éontrolling Computer (C) sends a
signal to the canceling printing head controller (OPHC), to
print a visible canceling mark. The printing of the canceling
mark is performed by the canceling printing head (OP) and
triggered-by a signal -from-the-third detector cell -(DC3)-and by
the pulses generated by the encoder (E), determining the actual
conveyor speed and the location where to apply the mark.

7) An optional quality control detector cell (ODC) at the end of

the print-read-cancel chain can be used to check if the



code, and sending it to the controlling Conputer (C). The controlling
Computer (C) conpares the information read with the infornationsyRCHR2007
initially. If the two match, the information is taken for validated and
sent to the external server (S) to be stored there as "good". In the
opposite case, the code may al so be stired on the external server (S) but
marked as "bad" . 6) If the code is "bad", the controlling Conputer (C .
sends a signhal to the canceling printing head controller (OPHC), to print
a visible cancelin rk. The_.printi of the cancelin rk.is perforned
by the cafCarThiPprTALS NP eBet (UP) Ve “AE 5k 08 3By Thi BRaPS T r om ¢ he
third detegheeitedl (DC3) and by the pul ses generated by the encoder (E)
determ ning the actual conveyor speed and the | ocation where to apply the
mark. 7) An optional quality control detector cell (QXC) at the end of the

i nt - d- ' q ' he 1l 12 i
Cancel RS R a1 1R T VEl s hERl | R0°R oA PRSI B8 B2 EoRCerTed: = The

pr ocessaryinyg paniveydarspesd gnEdisucbgqasrés thpecohtvbyar wpewydngoc breveyor
speed. This rg}qyui res the con{eyor apeed to,be sensed gy an encoder (E) and
i nput  SERFeh Wi FT SRTRAYES tR) ofndt RBPYGSIBRP hRFCHIALETSNS PAFES &

print leeatd NV dthdel SPeedScul 86061 Me! YochPibRkS aWRY prAnt in
vari ation of the conveyor speed will not influence the appearance of fhe
pri nt egpesiedisor maspectanelly helrodihhg wayi ed vanistaphyobethencopveyoghut

down by the el.ectrical. c rols of the main convey motor ,W. The process
IS | rrp?éé)ﬁ?%t é”cﬁlcln I%cfc'ute r n‘iR %?C%n&a%e?%???iﬁa’ﬁ?gg?gmgﬁe printed
information, and the coding center can simply be run up or shut :

down by the electrical controls of the main conveyor motor (M) .

The process is implemented in the form of an operating program
system, whose main part is running on the controlling Computer
(C), with subsidiary parts running on the printing head
controller (PHC), the reading camera controller (RCC), the
canceling printing head controller (OPHC) and the remote data

base (External Server).

In an exemplary embodiment according to the present invention,
the codiﬁg center was designed as a ‘narrow web’ machine, of
exterior dimensions (1 x w x h) 2.1 x 1.5 x 1.5 m, running on a
220 V 50/60 Hz main power supply. It accepted roll paper for
label applications, having a maximum width of 150 mm, and a
paper weight ranging from 60 g/m® up to 100 g/m?, conveyed at a

choose-able speed range from 0 to 60 m/minute.

The detector cells were commercially available opto-electrical
detectors of the type SICK reflex detector WT12-2, set up to

detect the beginning of a label, or a specific mark on the roll

paper.



‘system whose nain part is running on the controlling Conputer (C), with
subsidiary parts running on the printing head . controller (PHMAKEH 2007
~-readi ng camera controller (RCC), the canceling printing head controller
(OPHC) and the renote data base (External Server). In an exenplary

enmbodi ment according to the present invehtion, the coding center was
designed as a narrow web' nachine, of exterior dinensions (1 x wx h) 2.1
Xx 1.5 x 1.5 m running on a 220 V 50/60 Hz main power supply. It accepted

roll papge pehinthabeheadpldtdlridiNer HAW RY cammRYdTIHDIW tvh PfaHBO momINsd a
paper weight ranging from60 _g/n2 up to 100 g/ n2, conveyed at a

choose-Ab? B0sp¥efdeman§ontrehio ndo a6 POMINOh goat itheusetiddt ure e @ tntvice

comer c y [ - ql rd-cal. . det or, f th-g SI CK refl ex
det ect oirig%?\éﬁ%?i égtgt:gg%t%tg%t ecte(ea%tfl%%é:lboglgi g‘%%ngf%g% atd e‘?{e?&orl% %Spee%i fic
mar k onféhethal banpepeng BraWAkaH 2007 13 The printing head controller was
a commercially available DOM NO A-200 system controlling a DOM NO

continuous ink-jet printing head with electrostatic deflection. The same

equi pnegt tReUseddihgr chiitreancRl ithe $Rldiel cAmdie dsadidt&aneya and the
readi ng canera controller, a DWAUTO D- A1BZC2D3FQO12 system was used. The
cont r ol PMREUETOAPuREB2G2D3&PEadisystem wast aiseédr.d PC running at 500 MHz
clock rate, and equipped with |ocal area network (LAN) access and. wth the
requi red nunber of serial ports. Four of themwere used for controlling

the codfhg eenteblliiag computicratas kembiddiethasp RitaI@eRPRERIKIAP!

(PHCO), ii) with the reading canera controller (RCC, iii) with the

Canceliﬁb 500 MHz clock rate, and equipped with local area network
(LAN) access and with the required number of serial ports. Four
of them were used for controlling the coding center, to
communicate i) with the printing head controller (PHC), ii) with
the reading camera controller (RCC), iii) with the canceling
printing head controller (OPHC), and iv) with the general
machine interface in the electrical cabinet (EC), for enabling a

totally automated operation of the coding center.

Fig. 2 shows labels (1) on a carrier band (2), moving in

printing direction (d). Said labels are imprinted at a first
ink-jet printing unit (P) with a first marking (3). Said

marking, a 2-dimensional barcode, corresponds to information
generated in processor (IP). The printed marking is subsequently
read and decoded with the help of an electronic camera with
built-in image processing facility (reading unit (R)). Processor
(IP) compares the result of the reading operation with the
information originally transmitted to printing unit (P). Items
with printing errors are in this way detected and imprinted at a -

subsequent canceling ink-jet unit (C) with a canceling mark (4).

The marking 3 corresponds to information which is provided as

described in connection with Fig. 1, and which may either vary



printing head controller (OPHC), and iv) with the general nmachine
interface in the electrical cabinet (EC), for enabling a totalhywvarroaaoed
operation of the coding center. Fig. 2 shows |abels (1) on a carrier band
(2), moving in printing direction (d). Said |abels are inprinted at a
first ink-jet printing unit (P) with a4irst marking (3) . Said marking,
a 2-di nensi onal barcode, corresponds to information generated in processor
(IP). The printed marking is subsequently read and decoded with the help.
of an electronic canera with built-in imge processing facility (reading
Uit (FSTOMEPRECLSTR Co1 PIOEBRBar 8 FhYr EOEI EA0E A Tk Fation
wth trgériggprnatlon originally transmtted to printing unit (P). Itens
with printing errors are in this way detected and inprinted at a

subsequent canceling ink-jet unit (C) with a canceling mark (4). The

mar ki ng..,3 corr.espo |nf on which_is prqvided . ,as described in
connec?{l’b‘ﬁ W?Iﬁn ‘QP e_LmB% \Aﬂ?ﬁ%or@%}lg??he? v ﬁ fgﬁwt&%(‘ﬁezom 14 from
one lteéu;splém@ﬁwfy rﬁécﬁéﬁycémeaﬁdﬁﬁlduttﬁ!gag.elpta&it& wiEldIe srelhechechyy cal
enbodi nent conprises as well all those pgl enentary mechani cal and

el ect rifer Jda?tBrWEhf‘a?@t%@aBPEedsuFbr apt $NWEH &P ﬁlli’r‘?ctﬁ]@ril]mji Judiheas
known tgo the skilled in the art. Based on the technical details of the
present disclosure, the skilled nman in the art will be able to realize
ot her enbodi nents of the coding center, such as for "w de web' printing,
or for _sheet-fe oper ti e able to conbine the encodi ng

on il al so
cent er BFFFE pptment ’916?)%@?1%“8?1@? ggcﬁgﬁspﬁﬁsﬁﬂ%glwwer Reg
operatifpsi1as o8 | ifscpet opmt ge1h apel aBieSedl realize other embodiments

of the coding center, such as for ‘wide web’ printing, or for
sheet-fed operégion. He will also be able to combine the
encoding center with supplementary operations, such as printing
and converting operations, as well as automated label or seal
application, or packaging operations, which may either precede
or follow the coding operation as disclosed in the present

invention.



application, or packagi ng operations, which nmay either precede or follow
the coding operation as disclosed in the present invention. 15 MRARCAQRGF7
15 daims 1. Method for marking an iH%”l conprising the steps of: a)

- providing information to be applied to“the item b) applying a first
~marking to the itemcorresponding to the information provided in step a),
wherein said first marking is printed ¢ypgRyert; c) reading said first

mar ki ng applied in step b) and com paring it with the information provided
in step a); d) applying a second marking to the itemif the first marking
read in step c) does not correspond to the in- formation provided in step
a); wheréein s#ie§hiodefors mapigined amo 14 eFar domPrdsiagt thrspbepa- ofi:on
substrate prign to - VAl . i ; ki ng, . repn sapd first

mar ki ng, sai d%r)eadP"r_lllg%w(z)L lg%l é%?ioryg{a%tr}grqﬁ}:%i %g ?ﬁggéeggtga ‘s:g%oﬁ Pér ki ng are
performed in &®)coneppldydsg pr ddess. markieghto abeoddiemgcberespbadingwher ein
said steps a) to d%harqn o%%gk%%npug_%q-line on_an iytegﬁated equi pnent
under the control "o ARTSFEGH SR X5 3EE AP, S5CPVBY molPSEEIRAF ARGt BLEFRI m
1, wherein said seeawmttimgr Kisngrioeed iisesoveetoverprinting of said item
with a cancell ation rk. 4. Method according to one of the clainms 1 to 3,
-wherein said c?irsFeéﬁgngaﬁﬁlée@&ﬁﬁtnﬁPE#ﬁQQ &Pelagpl iBdsbygpabpr andi agm-

. process. paring it with the information provided in step a);

- d) applying a second marking to the item if the first
marking read in step c) does not correspond to the in-
formation provided in step a);

wherein said item is affixed to a carrier or a transporta-

tion substrate prior to applying the first marking, and

wherein said first marking, said reading of said first mark-

ing, and said second marking are performed in a continuous

process. .

2. Method according to claim 1 wherein said steps a) to d) are
carried out in-line on an integrated equipment under the

control of an electronic processor.

3. Method according to claim 1, wherein said second marking

comprises the overprinting of said item with a cancellation

mark.

4. Method according to one of the claims 1 to 3, wherein said
first and said second markings are applied by a printing

process.

5. Method according to one of the preceding claims, wherein

said first marking and/or said second marking are performed



5. Method according to one of the preceding clainms, wherein said first
mar ki ng and/ or said second nmarking are perforned 15 MARCH 2007 18MA®CH 2007
non-contact printing nethod, preferabl1§ selected from the group of ink-jet
printing and | aser marking. 6. Method according to one of the preceding
clainms, wherein said first marking corresponding to said information is a
bar code or abgagr hercogsmtagt estinting coedheod, t preferablyl aeiectetio f&om
wherein said irst marking i,s printed using an ink conprjsing a nate-

rial - based segh?i ??O&per%?%m%fjoq\%t%%hméﬁ%%rﬁag Foct %gﬁi%?gwher ei n- sai d
first mrking is applied by a |laser beamto a surface carrying a light- or
heat -sensitive coating. 9. Method according to one_of the clains 1 to 8, .
wherei n §ai d MphheAmaGesrdin®e ke e R f okhe preesdind eatrypeedwparein 10.

Met hod accor dj te. ai ej g i r ion.is_read
by a device slg?ggt g(?{q%ﬁ:o(r?n‘(at el ﬁgﬁj%r%:%%@ogl st%&n%goégggp%gfégggﬁgggsé‘r’?‘blay, a
mul ti - phot ocebhracpaye ass seminixantode canera coupl ed to i mage- processing

nmeans. 11. Method according to one of the clains 1 to 10, wherein said
information is generated on a renote server. 12. Method according to one of
the claims 1 Methbd Wheisidisqitb 686088 AREkINBY1080CENCHKERG RS s@RR i ed by
a non-contact. printing nethod, particularly by ink-jet printing. 13.

Met hod accor difdgsto MaxdtiRd 21 s \iplet et d suFdNEGnRR| &RkpEPHPKFA§ings apmeterned

with an ink coRtal R YdMiMH ¥y COl GheHrSub- stance. 15 MARCH 2007

8. Method according to claim 5, wherein 'said first marking is
applied by a laser beam to a surface carrying a light- or

heat-sensitive coating.

9. Method according to one of the claims 1 to 8, wherein said

information is encrypted, or carries an encrypted part.

10. Method according to one of claims 1 to 9, wherein said in-
formation is read by a device selected from the group con-
sisting of a photocell assembly, a multi-photocell-array as-

sembly and a camera coupled to image-processing means.

11. Method according to one of the claims 1 to 10, wherein said

information is generated on a remote server.

12. Method according to one of the claims 1 to 11, wherein said
second marking or canceling is applied by a non-contact .

printing method, particularly by ink-jet printing.

13. Method according to cléim 12, wherein said ink-jet printing

is performed with an ink containing a vividly colored sub-

stance.



17 14. Method according to one of the clains 1 to 13, wherein said marking
conpri ses a nmachi ne-readabl e conponent. 15. Method accordi ng t o19MARCHRbE7
claims 1 to 14, wherein the marked itemis affixed to an article or good
to mark that article or good. 16. Devli ce for carrying out the nethod
according to clains 1 to 15 conprising: a) a first unit for applying a
first covert marking corre- sponding to information to an itemwhich is
affixed to a carrier or a transportation substrate; b) a reading unit for
readi ng sat d Metdtodrmddangimgd tichenec orfr g¢dormdiaigns rif cromatd ,owhEresiat dsaidm
c) an electronic.processor .unit faor arin id infor- tion read in
step b) with S8FHH G rilosr?saﬁp%laé%giq}r%_rs agipa%g)e; FPYEEond unit for
applying a second marking to said itemif said information read in step b)
does not cor- respond to said information applied in step a), wherein said

first uni%>- sSFHELETTPTIE, tohd &t fordaimd (& Lr afpseim-thae.
17. Device aceRididd jft@nflidl Bk xeth@iLidh $aid did Yr Wda SRithrit 484 N9g
unit, and said second unit are arranged in-line as an integrated equl pnent
and operating antderle if¥ @ed-ol of an electronic processor. 18. Device
according to claim16 or 17, further conprising a quality control detector
unit.

16. Device for carrying out the method according to claims 1 to"
15 comprising: | o
a) a first unit for applying a first covert marking corre-

sponding to information to an item which is affixed to
a carrier or a transportation substrate;

b) a reading unit for reading said first marking and the
corresponding information on said item; '

c) an electronic processor unit for comparing said infor-
mation read in step b) with said information applied in
step a);

d) a second unit for applying a second marking to said
item if said information read in step b) does not cor-
respond to said information applied in step a), |

wherein said first unit, said reading unit, and said second

unit are arranged in-rline.

17. Device according to claim 16, wherein said first unit, said
reading unit, and said second unit are arranged in-line as

an integrated equipment and operating under the control of

an electronic processor.

18. Device according to claim 16 or 17, further comprising a

quality control detector unit.



