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Summary of Facts and Subm ssi ons

VI .
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The appel | ant (opponent) | odged an appeal against the
deci sion of the opposition division, dispatched on

17 February 1999 rejecting the opposition agai nst

Eur opean patent No. 0 671 040. The notice of appeal was
recei ved on 25 March 1999, the prescribed fee being
paid on the sane day. The statenent setting out the
grounds of appeal was received on 21 June 1999.

Opposition had been filed against the patent as a whole
and based on the grounds of Articles 100(a) and 100(b)
EPC and substantiated on the grounds of |ack of
inventive step (Articles 52(1) and 56 EPC) and | ack of
sufficiency of disclosure (Article 83 EPQC)

Oral proceedings were held on 1 April 2003 at the
request of both parties.

The appel |l ant requested that the contested decision be
set aside and that the European patent be revoked.

O the grounds of opposition, the appellant naintained
only lack of inventive step, making reference to
docunent :

E2: EP-A-0 477 711.

The respondent (patentee) requested that the appeal be
di sm ssed and that the patent be nmintained as granted.

| ndependent claim 1 of the granted patent reads as
fol |l ows:

" 1. A nmet hod of validating an article of currency by
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determ ni ng whether the article belongs to a target

cl ass associated with a particular denomnation in a
particular orientation, the nmethod conprising producing
a k-dinensional feature vector (X) describing the
article, determning fromanong a plurality of target
vectors all associated with said target class that
target vector (W) which is closest to the feature
vector (X), and designating the article as belonging to
the target class if the conponents of the feature
vector (X) neet a predetermined criterion indicating
that the feature vector (X) lies within a predeterm ned
boundary containing the cl osest target vector (W)."

Furt her independent clains 13 and 19 read:

"13. Apparatus for validating an article of currency,

t he apparatus conprising a
measuring system a prelimnary processing systemand a
classification systemfor the classification of an
article that can be described by k-dinmensional feature
vector (X), the prelimnary processing system being
responsi ve to neasurenents of physical features of a
test specinen supplied by the neasuring system for
deriving the k-dinmensional feature vector (X) and
supplying the feature vector to the classification
system the classification system conprising a
recognition unit for determ ning whether or not the
article belongs to a target class representing a
particul ar denom nation in a particular orientation,
the recognition unit being operable to determ ne which,
anongst a plurality of target vectors associated with
said target class, is the closest target vector (W) to
the feature vector (X), and to designate the article as
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bel onging to the target class if the conponents of the
feature vector (X) neet a predetermined criterion
indicating that the feature vector (X) lies within a
pr edet er mi ned boundary contai ning the cl osest target
vector (W)."

"19. A nethod of validating an article of currency, the
nmet hod conpri sing providing

a signal indicating that the article of currency

bel ongs to a target class associated with a particul ar

denomi nation in a particular orientation, if (a) a

feature vector (X) descriptive of the article has been

determined to lie within one of a plurality of Voronoi

pol ygons associated with that target class, and (b) the

feature vector (X) also lies within an acceptance

boundary restricting the area of that Voronoi polygon."

The appellant's subm ssions may be summari sed as
foll ows:

In the nmethod of validating an article of currency
known from docunent E2, the nmeasurenment of pattern data
along a scan line of the article corresponded to the
step of producing a feature vector defined in claim1l
of the patent in suit. Mreover, allowable range
reference data stored according to the known nethod for
each scan line was to be considered as constituting a
plurality of target vectors describing a target class
associated with a particular denomnation in a
particular orientation within the neaning of claiml
under consideration. The known step of conparing the
nmeasured scan |ine pattern data with the correspondi ng
reference data for the sanme scan |ine corresponded to
the clained step of designating the article as
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bel onging to the target class. In this context, an
equi valent to the clainmed step of determ ning from
anong the plurality of target vectors all associated
with the target class that target vector which was
closest to the feature vector was to be seen in the
known nethod in the step of selecting fromthe
plurality of the allowable range reference data stored
for each scan line the set of data for the
correspondi ng scan |ine.

In particular with respect to the latter step, it had
to be taken into consideration that claim1 of the
patent in suit defined the invention in terns of an
abstract concept which was open to a w de range of
interpretations. Hence the clainmed step of "determ ning
t he cl osest vector" did not necessarily nean a

mat hemat i cal vector operation but enconpassed inter
alia activities such as the step of establishing for a
nmeasured scan |ine the correspondi ng reference scan
line data known from E2

But even if claiml was narrowWy interpreted as

i nvol ving a vector operation in determ ning the target
vector closest to the feature vector, such vector
operations would have to be regarded as bei ng obvi ous
to the average skilled person

Moreover, it had to be taken into consideration that
claiml of the patent in suit did not specify for

i nstance the nature of the feature vector, so that it
was i ndeed indispensable for a successful validation to
determne fromall the possible target vectors
describing the target class the one which corresponded
to the physical property which happened to underlie the
nmeasured feature vector and thus constituted the
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cl osest vector thereto. In a simlar manner, if, in the
met hod according to E2, it was for some reason unknown

for which scan line a feature vector had been neasured,
the corresponding reference scan line data (ie the

cl osest target vector) would have to be determ ned from
a conparison with all reference scan line data as well.

Besi des, claim 1l under consideration was in fact so
vague that even the step of determ ning the target

cl ass known from E2, which consisted in a conparison of
a nmeasured feature vector with class reference patterns
for the respective classes and for the correspondi ng
scan lines, fell under the terns of the claimrelating
to the determ nation of the closest target vector.

In summary, it appeared that the subject-matter of
claim1l as granted even | acked novelty with respect to
the teaching of E2. At any rate, its subject-matter was
rendered obvi ous by E2.

Since claim 13 defined the required neans of an
apparatus for validating an article of currency by the
terms of claiml1l, the sane considerations also applied
to its subject-matter. In particular, the definition of
the recognition unit responsible for determning the

cl osest target vector gave no hint that it had to
perform mat hemati cal vector operations.

As far as claim19 was concerned, a skilled person who
was consi dered capabl e of putting the necessary

mat hemat i cal operations relying on Voronoi polygons
into practice had to possess such a far-reaching

know edge of the mathemati cal nethods invol ving Voronoi
pol ygons that he had also to be consi dered capabl e of
devi sing such a nethod wi thout the exercise of
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i nventive skill

VI1I. The respondent disputed the appellant's view, relying
essentially on the follow ng argunents:

The key to the invention was the step of determ ning
fromanong a plurality of target vectors associ ated
with a single target class that target vector which was
cl osest to a neasured feature vector. Hence accordi ng
to the patent one feature vector was conpared to al
target vectors of a given target class. As was clear
fromthe claimlanguage and in particular fromthe
terns "determ ned" and "cl osest vector”, the nethod
according to claim1 as granted invol ved mat hemati cal
vector operations so as to calculate the various

di stances between the feature vector and the target
vectors and to determ ne therefromthat vector which
had the shortest distance to the feature vector. Any
remai ning anbiguity in this respect woul d be di spersed
by the patent specification.

In distinction thereto, the nethod known from E2
conpared a single set of neasured scan |line data
formng a feature vector with the correspondi ng set of
reference data for the sane scan line constituting a
single target vector. The selection of the
correspondi ng reference scan |line data was based on
addi tional information known in advance which
identified the position of the scan line. In the known
met hod, it would not rmake any technical sense to
conpare neasured data of a given scan line with
reference data of any other scan I|ine.

To the extent that in the nethod known fromE2 the
target class (ie the denom nation and orientation of

1228.D Y A
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the article of currency) was determ ned, a neasured
feature vector was conpared to target vectors of
different classes so as to identify a class reference
pattern indicative of a respective class. There was no
teaching in E2 that for the purpose of classification
any class woul d be descri bed by nore than one class
reference pattern, ie nore than one target vector.

Mor eover, the wording of claim21 under consideration
| eft no doubt that the clained nethod concerned the
validation of the article of currency and not the
determ nation of its class which could have been
established in advance.

Reasons for the Deci sion

1228.D

The appeal conplies with Articles 106 to 108 and
Rule 64 EPC and is therefore adm ssible.

The sol e issue remaining in dispute between the parties
in the appeal proceedings concerns the matter of
i nventive step.

Subj ect-matter of the patent in suit

Claim1l as granted is directed to a nethod of
validating an article of currency by determ ning
whet her the article belongs to a target class
associated with a particular denomnation in a
particular orientation, and conprises the steps of:

(a) producing a k-dinensional feature vector (X
describing the article,
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(b) determning fromanong a plurality of target
vectors all associated with said target class that
target vector (W) which is closest to the feature
vector (X), and

(c) designating the article as belonging to the target
class if the conponents of the feature vector (X)
nmeet a predetermned criterion indicating that the
feature vector (X) lies within a predeterm ned
boundary containing the cl osest target vector
(W) .

Claim13 is directed to an apparatus having the
respective neans (nmeasuring system prelimnary
processi ng system classification systemincluding a
recognition unit) for validating an article of currency
by perform ng nethod steps as defined in claiml.

Claim19 is directed to a particular mathenmati cal
concept for inplenmenting a nethod of validating an
article of currency, the solution principle
constituting a specific enbodi mrent of the nethod
according to claim1 which is based on Voronoi pol ygons
associated with a target class and thus representing
the target vectors describing said class.

The invention seeks to inprove the reliability of the
val idation of an article of currency. By describing a
target class by nmeans of a plurality of target vectors
it becones possible to inplenment a conpl ex

mul ti di mensi onal acceptance range for genuine articles
whi ch makes it easier to accommpdate the nmethod to
known di spersions in the features of genuine articles
and to individually nodify acceptance criteria for each
target vector and thus to better reject counterfeit
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articles (see colum 2, lines 8 to 30, and col um 10,
lines 12 to 25 of the patent specification).

Prior art

The Board agrees with the parties that docunent E2
constitutes the nost relevant prior art on file.

E2 discloses a nethod and apparatus for validating an
article of currency (here a banknote) by determ ning
whether it belongs to a class associated with a
particul ar denom nation in a particular orientation
(see colum 4, lines 10 to 20). In operation, a
banknote is scanned along a plurality of |ongitudinal
lines ("scan lines") and electric signals reflecting a
physi cal property (such as the reflectance of |ight,
the intensity of transmtted |ight or the spatial
density of magnetic ink) of the banknote are detected
al ong each scan line. These signals are stored as a
detected pattern data P(t) for each scan line.

Cl assifying nmeans are provided for identifying the
respective class (ie denom nation) fromthe detected
pattern data. Myreover, the detected pattern data is
tested for authenticity. According to a first

enbodi ment (see Figures 2, 3, 4A and 4B with the
correspondi ng description), the detected pattern data
P(t) is differentiated and the differentiated detected
pattern data P (t) is then conpared to allowabl e range
reference data indicative of allowable range patterns
for the respective classes and the respective scan
l[ines. In this respect, nmenory units 16-1 to 16-n are
provi ded for the respective classes, each of the nenory
units storing the allowabl e range reference data for
all the scan lines on the banknote of the class for
which it is provided. Mre specifically, the allowable
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range reference data for each scan |ine of each class
conprises an upper-limt reference pattern g..(t) and a
lower-limt reference pattern g,.t). The conparison is
made for all scan lines of the identified class under
the control of control nmeans ("read control neans 14")
providing identical address information for the stored
reference pattern and the pattern data P (t). If, as
shown in Figure 3, pattern P (t) of each scan line is
found to fully lie within the area between the
boundaries g..(t) and g,.(t) stored in the correspondi ng
addresses of the respective nmenory unit 16-i, the
banknote is identified as belonging to the cl ass
associated with that menory unit. According to an
alternative enbodi nent (see Figures 6, 7Ato 7E and 8A
to 8E with the correspondi ng description), nenory units
26-1 to 26-n store reference pattern data representing
reference patterns for all the scan lines on the
banknote of a respective class. The detected scan line
data for each scan line and the respective reference
pattern data are subtracted fromeach other so as to
obtain a difference pattern. The difference pattern is
filtered in order to renmove dc- and | owfrequency
conponents. An authenticity judgenment is made by
determ ning the absolute value of the filtered
difference pattern and conparing the latter with a
threshold value Vi for the particular scan line of the
particul ar class. The threshold value is predeterm ned
so as not to be exceeded by the absol ute val ue of the
filtered difference pattern if the banknote is genuine.

Since the pattern data along a scan line is nornmally
nmeasured for discontinuous points, the step of
nmeasuring scan line pattern data in the known net hod
can be perceived as a step of producing a k-dinensional
feature vector describing the article, in accordance
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wi th aforementioned step (a) included in claim1 of the
patent in suit.

Li kew se, the allowable range reference data stored in
t he known net hod for each scan |line can be consi dered
as constituting a plurality of target vectors
describing a target class associated with a particul ar
denomi nation in a particular orientation within the
meani ng of claim 1 under consideration.

Furthernore, the known nmethod conprises, at |least in
partial accordance with aforenentioned feature (c), a
step of designating the article as belonging to the
target class if the conponents of the feature vector
nmeet a predetermned criterion indicating that the
feature vector lies within a predeterm ned boundary
corresponding to the allowabl e range reference data of
the scan line for which the feature vector was

nmeasur ed.

The maj or point of dispute between the parties concerns
t he question whether the selection of the correspondi ng
reference data to the nmeasured pattern data of a
particular scan line in the known nethod coul d be
considered as falling within the terns of

af orenenti oned feature (b), ie whether it could be
perceived as determning fromanong the plurality of
target vectors that one which is closest to the feature
vect or.

As regards the interpretation of feature (b), the Board
concurs with the respondent that a skilled person
reading claim1l of the patent in suit could not be in
doubt that the reference to a step of "determ ning the
cl osest vector" neant nothing el se than the performance
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of mat hemati cal vector operations executed on the
vect or conponents so as to establish which one of the
target vectors would be closest, ie had the small est

di stance to the feature vector, the nore so as nothing
in the patent specification hinted at a broader
interpretation.

Correspondi ng vector operations are, however, not
performed in the nmethod known from docunent E2. As a
matter of fact, the teaching of E2 (see for instance

colum 2, lines 52 to 55; colum 3, lines 25 to 27, and
34 to 37; colum 4, line 56 to colum 5, line 3; and
colum 5, lines 37 to 57) contains various indications

that the selection of the reference data correspondi ng
to the measured pattern data of a particular scan |line
relies on address information for access to respective
menory | ocations which in turn is determ ned from

posi tion information which unanbi guously identifies the
scan |line under study. Thus, when perform ng the known
met hod of validating an article so as to find out which
set of reference data would correspond to the neasured
pattern data of a given scan |line, there is no need at
that stage for conparing neasured data with any
reference data and in particular no purpose in
conparing the neasured data of one scan line with the
conplete reference pattern data of all scan |ines.

Besi des, E2 would not provide any indication as to
which criteria would have to be applied in evaluating
the results of such conparisons. As far as such
conpari sons could nmake technical sense at all, they
woul d render any subsequent validation step obsolete
and be contrary to the unanbi guous teaching of E2,

whi ch foresees a conparison of neasured scan |ine data
with only a single set of reference data, ie the
reference data corresponding to the sane scan |ine.
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7. It follows fromthese considerations that, contrary to
the appellant's allegation, the subject-matter of
claiml of the patent in suit is distinguished fromthe
nmet hod of validating an article of currency as known
from docunent E2 by the step of determ ning from anong
the plurality of target vectors all associated wth a
given target class that target vector which is cl osest
to the feature vector and, furthernore, that it would
not be technically nmeaningful to inplenent the
di stingui shing feature in the known nethod.

As far as the appellant sees a determ nation of the

cl osest target vector in the teaching of E2 relating to
the determ nation of the target class which precedes

t he actual validation procedure, the Board notes that
the wording of claim1l of the patent in suit, which
refers to a "nmethod of validating an article" inter
alia by the step of "designating the article as

bel onging to a target class", |eaves no reasonable
doubt that the clainmed subject-matter is not concerned
with classification, ie the determ nation of the
respective target class, but with authentification, ie
t he determ nation whether or not an article would
belong to a given target class and thus woul d be
genuine or counterfeit. Mreover, there is no
indication in E2 that, in the disclosed process of
classification, neasured pattern data, ie a feature
vector, would be conpared with different class
reference patterns, ie target vectors, of a single

cl ass.

By defining a target class by a plurality of target
vectors and, furthernore, by determ ning the target
vector having the smallest distance to a feature vector
nmeasured for an article, the invention allows not only

1228.D Y A
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for an effective authentification on the basis of a
conparison of a feature vector with a single target
vector but also increases the reliability of the
authentification in that it allows to individually
tailor the acceptance criterion for each target vector.

For the sake of conpl eteness the Board notes that none
of the further docunents relied on in the witten
appeal proceedi ngs teaches a nmethod of validating an
article of currency involving a step of determ ning
fromanong a plurality of target vectors the one which
woul d be closest to a feature vector within the meaning
i ndicated in point 6 above.

On the basis of the above considerations, the Board
concl udes that the subject-matter of claim1l is not
only novel but is also not rendered obvious by the
teaching of the prior art.

The sane considerations and conclusions apply to the
subj ect-matter of independent claim 13 defining an
apparatus havi ng the necessary nmeans for perform ng the
met hod defined in claiml1, as well as to the subject-
matter of independent claim 19, which, by defining a
specific mathematical procedure of determ ning the

cl osest target vector not indicated in any of the
avai l abl e prior art docunents for the purpose of
validating an article of currency, corresponds to a
speci fic enbodi nent of the nethod of claiml.

For these reasons, the ground of opposition under
Article 100(a) EPC together with Article 56 EPC does
not prejudice the maintenance of the patent unanmended.
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For these reasons it

The appeal is dism ssed.

The Registrar:

R. Schunacher

1228.D

I s deci ded that:

The Chai r nan

G Davi es
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