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Summary of Facts of Subm ssions
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The appell ant contests the decision of the exam ning
di vi sion refusi ng European patent application

No. 88 301 149.6. The reason given for the refusal
was that the independent nmethod claim 1l then on file
was not clear and that the subject-matter of the

I ndependent apparatus claim6 then on file did not

i nvol ve an inventive step, having regard to the prior

art known fromthe follow ng docunment:

D1: Proceedi ngs of MELECON ' 85, Madrid, Spain
Cct ober 1985, Volunme I1: Digital Signa
Processi ng, pages 137-140; S. Bingol et al:
"Joint source channel coding in vector

guanti zati on".

Fol | owi ng communi cations fromthe board in which, in
addition to objections of lack of clarity of the
claims, an objection that the subject-matter of
claiml1l was directed to a mathemati cal method as such
was rai sed, the appellant requested that the decision
under appeal be set aside and a patent granted on the

basis of the application in its anmended form that

I S:

Cl ai ns: 1 to 4 as filed with the letter of
28 August 1996, received 31 August
1996;

Description: Pages 4, 7, 8, 9, 11 and 12, as
originally filed.
Pages 1 and 10, as filed with the
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letter of 21 Decenber 1992.

Pages l1la, 5 and 6, as filed with the
| etter of 13 Septenber 1994, received
17 Septenber 1994.

Page 2 as filed with the letter of

28 July 1995, received 4 August 1995.
Page 3 as filed with the letter of

28 August 1996, received 31 August
1996.

Dr awi ngs: Sheets 1 to 3, as originally filed.

| ndependent clains 1 and 4 are worded as fol |l ows:

"1. A method of assigning binary index code signals
to codewords representing vector quantized audio
i nformation or vector quantized inmage information for
transm ssion in a communi cati on systemin accordance
with a codebook which is generated by the steps of

pi cking a first codeword having both a high
probability of occurrence anong the codewords and a
| ow total of the distances, the picking being based
on a function of the probability of occurrence of the
first codeword anong the codewords and on the total
of the distances between each nearest nei ghbor
codeword in a group of B nearest neighbor codewords
and the first codeword during system operation, where
Bis the bit length of the codewords,

assigning a first binary index code to the first
codeword, and storing said assigned first binary
I ndex codeword in the codebook,

finding the group of B nearest nei ghbor

codewords, in terns of a perceptually-rel ated
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di stance neasure between the first codeword and the
ot her codewords, wherein the finding step includes
measuring the distance or proximty of the nearest
nei ghbor codewords in terms of sone perceptually-
related simlarity of the underlying codewords, such
that the decoded information will be perceived to be
resistant to noise occurring during transm ssion in
the communi cati on system provided that the assigning
is enployed in such a systemin which noise typically
affects only one bit in any affected binary index
code,

assigning to at | east sone of the nearest
nei ghbor codewords binary index codes a Hanm ng
di stance of one fromthe first binary index code, and
storing the binary codes assigned to the at | east
some of the B nearest neighbors,

repeating the foregoing steps as nany tines as
needed for successive remaining codewords not yet
assigned to a binary index code while avoidi ng
duplicate assignnments until either the B group of
near est nei ghbor codewords cannot be found or the
group cannot be assigned binary index codes differing
in only one bit, and

assigning remaining binary index codes to
remai ni ng codewords and storing the assigned

remai ni ng binary index codes."

"4, Communi cation equi pnmrent of the type including
codi ng nmeans for assigning binary index codes to
codewords representing vector quantized audio

i nformation or vector quantized inmage information to
be communi cated in accordance with a codebook
generated by the steps of
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pi cking a first codeword having both a high
probability of occurrence anong the codewords and a
| ow total of the distances, the picking being based
on a function of the probability of occurrence of the
first codeword anong the codewords and on the total
of the distances between each nearest nei ghbor
codeword in a group of B nearest nei ghbor codewords
and the first codeword during system operation, where
Bis the bit length of the codewords,

assigning a first binary index code to the first
codeword, and storing said assigned first binary
i ndex codeword in the codebook,

finding the group of B nearest nei ghbor
codewords, in ternms of a perceptually-rel ated
di stance neasure between the first codeword and the
ot her codewords, wherein the finding step includes
measuring the distance or proximty of the nearest
nei ghbor codewords in terns of sonme perceptually-
related simlarity of the underlying codewords, such
that the decoded information will be perceived to be
resistant to noise occurring during transm ssion in
the communi cati on system provided that the assigning
is enployed in such a systemin which noise typically
affects only one bit in any affected binary index
code,

assigning to at | east sone of the nearest
nei ghbor codewords binary i ndex codes a Hamm ng
di stance of one fromthe first binary index code, and
storing the binary codes assigned to the at | east
some of the B nearest neighbors,

repeating the foregoing steps as nany tines as
needed for successive remini ng codewords not yet

assigned to a binary index code while avoidi ng
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duplicate assignnments until either the B group of
near est nei ghbor codewords cannot be found or the
group cannot be assigned binary index codes differing
in only one bit, and

assigning remaining binary index codes to
remai ni ng codewords and storing the assigned

remai ni ng binary index codes."

Clains 2 to 3 are dependent on claim 1.

The appel |l ant argued essentially as follows:

The objections raised in respect of clarity of the

cl ai ms had been overcone by amendnent. In particular

the term"di stance measure" had been defined in the

I ndependent clains in terns of a perceptually-rel ated
nmeasure and the term "nearest nei ghbor codewords” had
been clarified by specifying a group of B nearest

nei ghbour codewords, where B is the bit |length of the
codewords. The relative ternms "high" (probability of

occurrence) and "low' (total of the distances) had a
clearly defined scope in the context in which they

wer e used.

The objection raised that claim1l was directed to a
mat hemati cal nmet hod as such had been overcone by
amendnment to specify that the codewords represented
audi o or imge information, and by reference to the
function of the codebook to make it clear that the
subject-matter of the claimwas not nerely a

mat hematical algorithm but that it was directed to

operations on physical entities.
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The anmendnents al so di stinguished the invention nore
clearly fromthe closest prior art Dl1. In particular
it had been made clear that, whereas in D1 the first
codeword was chosen as that having the highest
probability of occurrence, in accordance with the
claimed invention the choice of first codeword was
made on the basis of a trade-off between high
probability of occurrence and | ow total of distances
to a group of nearest neighbours. The further steps
of the assignnent nmethod specified in the i ndependent
claims also differed fromthe D1 algorithmin that
the former involved the assignnment of binary index
codes to groups of nearest neighbours, where the
near est nei ghbours were determ ned by a di stance
measure fromthe neigbours to only one codeword (ie
the selected first codeword). In D1 the assignnment
was effected sequentially in accordance with a
conputation involving distances to all previously

sel ected vectors.
These features of trade-off and assignnent in groups

were not derivable for the person skilled in the art

fromthe teaching of DI.

Reasons for the Decision

1. The appeal is adm ssible.
2. Clarity
2.1 Claim1l includes the relative ternms "high probability

of occurrence" and "low total of the di stances",

2488. D R A
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whi ch do not have a well-recogni sed (absol ute)
meaning in the art in the sense of the Guidelines for
Exam nation in the EPO, C-11l, 4.5. 1In the judgenent
of the board, however, this |lack of precision does
not entail a lack of clarity within the neaning of
Article 84 EPC;, it corresponds rather to the trade-
of f between codeword frequency and percept ual

di stance from ot her codewords which is inherent in
the first step of the clained method. The description
(page 7, equation 9) indicates one enpirical

wei ghting function which can be used to inplenment the
trade-of f decision but the person skilled in the art
woul d appreciate that other choices are possible. The
matter for which protection is sought here is not a
uni que opti num encodi ng of audi o or inmage

I nformation, but a nmethod of encodi ng which enpl oys
objective criteria to achieve a result tending

t owar ds reduced distortion induced by channel noise.
A crisp mathematical definition of the periphery of
such a nmethod would be artificial and arbitrary,
whereas the claimas now worded is susceptible of a
clear functional interpretation which, in the

j udgenent of the board, strikes an appropriate

bal ance between | egal certainty and fair protection.

The board finds therefore, that claim1l neets the
clarity requirement of Article 84 EPC, which finding
al so applies, for anal ogous reasons, to the

I ndependent apparatus claim4

MVat hemati cal net hod

Claim1l as now worded is, in substance, directed to
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t he encodi ng of data representing audi o information
or image information for transm ssion in a

conmuni cation systemin accordance with a codebook
(ie an assignnent rule) specified in the claim

Al t hough the idea underlying the invention - the
novel al gorithm defining the codebook as a

mat hematical function - may be considered to be a

mat hemati cal nmethod, the present claimis directed to
t he use of the assignnent rule in the processing of
audi o or inmage signals, which are thensel ves physi cal
entities. In addition, the step of "finding the group
of B nearest nei ghbour codewords” in claim1 includes
"measuring the distance...in ternms of sone
perceptually-related simlarity of the underlying
codewords". This in turn neans that the entities and
rel ati onshi ps featuring in the problem solved by the
i nvention are not purely abstract mathenmatical ones.
The cl ai med net hod solves a technical problem (see
paragraph 4.1 below). Follow ng the VI COM deci sion

(T 208/ 84, QJ EPO 1987, 14, points 5 to 7), the board
finds, therefore, that the subject-matter of this
claimdoes not relate to a mathemati cal method as

such and is not excluded from patentability by the

provi sions of Article 52(2)(a) and 52(3) EPC.

This finding also applies, for anal ogous reasons, to

t he apparatus claim4

I nventive step

Starting fromthe undi sputed closest prior art D1,
t he technical problem solved by the nethod of coding

audi o or imge information for transm ssion specified
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inclaiml1lis to find a method of assigning binary

I ndex codes to codewords representing vector

quanti zed information which further reduces the
effects of distortion induced by channel noise. The

| atter can change one or nore bits in the transmtted
bi nary code and change the decoded signal values to
val ues which are perceptually far renoved fromthe

I ntended val ues; see pages 1 to la of the

appl i cati on.

This problemis plausibly solved in accordance with
t he teaching of the present application by assigning
the binary index codes (constructing the codebook) in

accordance with the steps specified in claim 1.

Al t hough D1 is the closest prior art, the board
considers that a two-part formof claimdelimted
with respect to D1 would not be appropriate, since it
woul d involve an artificial generalisation of the
prior art steps.

Claim1l specifies a solution to the assignnment
probl em which differs fromthe D1 nethod in two
significant respects:

(i) the first vector codeword to be assigned is not
necessarily the codeword with the highest
probability of occurrence (cf. D1, page 139,
left colum, step 1); it is chosen with regard
also (in a trade-off sense) to the total of the
di stances between each nearest nei ghbour
codeword in a group of B (B = bit length of

codewor d) nearest nei ghbour codewords and the
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first codeword during system operation;

(i) groups of B nearest nei ghbour codewords are
identified and at | east some of the latter
are assigned binary index codes a Hamm ng
di stance of one fromthe first binary index

code;

t he above steps being repeated for remaining
codewor ds.

In D1 the codewords are assigned one at a tinme in
accordance with a criterion based on distance of the
respective codeword fromthose previously assigned,

t he di stance being weighted in accordance with
probability of occurrence; see D1, page 139, steps 2
to 8.

4.5 In the judgenent of the board these significant
di fferences, which plausibly result in an inproved
codebook in the sense of affording better resistance
to channel noise, are not obvious variations of the
teaching of D1 having regard to the avail able prior

art including comopn general knowl edge in the art.

4.6 One strand of the reasoning on the issue of inventive
step in the decision under appeal renmains relevant to
t he anmended clains. It was argued (paragraph bridging
pages 5 and 6) that since Euclidean distance in the
codevect or (codeword) space is preserved as Hamm ng
di stance in the binary index space, it followed that
the inverse image of the nei ghbourhood in this latter

space, ie the original Euclidean nei ghbourhood in the

2488. D R A
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codevect or space, necessarily involved a | ow nearest
nei ghbour total distance. In this way the first
codeword chosen as a starting point in step 1 of D1

woul d satisfy the criteria of claim 1.

This argunment relies on an interpretation of the
statenment in D1, at page 139, l|left columm, under
"Code Design and Sinulation Results": "... we need a
rul e which preserves Euclidean distance in the
vector (codeword) space as Hanmm ng di stance in the
(binary index)code space". However, as understood by
t he board, this statenent is referring to a

desi deratum for a notional optiml assignnment. It
does not say it is attainable by the D1 assignnent
algorithm It is clear that naking the Hamm ng

di stance small in the code space (by assigning the

bi nary i ndex code) cannot affect the pre-existing
Eucl i dean vector distance. If the vector selected in
step 1 of the D1 algorithm (vector with the highest
probability of occurrence) has not, in fact, got a

| ow nearest nei ghbour total distance (ie is a
relatively isolated point) then assigning indices
cannot alter this fact. The "nearest vector"” sel ected
by step 2 in D1 is not guaranteed to be near in any
absol ute sense since this was not a sel ection
criterion in step 1 - as distinct fromthe algorithm
of the present application. The latter thus provides
a cl oser approach to the optimal Euclidean -> Hamm ng
metric preserving assignment which is not derivable

fromthe prior art.

The board therefore concludes that the subject-matter

of claim11l involves an inventive step within the
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meani ng of Article 56 EPC. The sane is true for the
dependent clainms 2 and 3. This finding also applies,

for anal ogous reasons, to the apparatus claim4

In the judgenent of the board, the application neets
the requirements of the EPC. However, the board has
noti ced an obvious clerical error on page 2 of the
description (as filed with the letter 28 July 1995),
namely in line 13 "claim5" should read "claim4"

The board directs that this error be corrected.
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For these reasons it i s decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnment of first
Instance with the order to grant a patent on the
basis of the appellant's request (see paragraph |
above), with correction of the obvious clerical error
on page 2 (see paragraph 5 above).

The Regi strar: The Chai r man:

M Ki ehl W J. L. Wheeler
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