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Summary of Facts and Submn ssions

0712.D

The appel | ant (=opponent) has appeal ed agai nst the

deci sion of the opposition division rejecting the
opposi ti on agai nst European patent nunber 605 409
(application nunber 91 901 109.8, Internationa
Publ i cati on Nunmber WO A-91/07646). The appel | ant
requested that the patent be revoked and on an

auxi liary basis oral proceedings. Reference was nade in
the decision to, inter alia, the follow ng docunents: -

Dl: DE-A-34 38 798 (=US-A-4 706 509)

D4: Dissertation of Urich R ebel; D e Gundlagen der
Parti kel gr 6Renanal yse mttels
U traschal | spektronetrie”, 1988

The opposition division found that the subject nmatter
of claim1l was novel over both docunent D1 and D4 and
i nvol ved an inventive step because the nmethod according
to the invention allows consideration of different
attenuation spectra which each may relate to different
physi cal circunstances so that various effects
followng fromfor exanple different degrees of
concentration or chem cal conpositions nmay be taken

i nto account. The opposition division considered that
the estimate of a start value by skilled person could
never anount to the confidence of actual cal cul ations
of start val ues.

The appel |l ant requested that the decision be set aside
and the patent revoked and on an auxiliary basis ora
proceedi ngs. The appellant submtted that the

mat hemati cal part of claim 1l anbunts to no nore than an
iteration as known to every scientist and engi neer.
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Attention was directed to page 78 of docunent D4 and
reference was nmade to the matri x equati on nmeKg on

page 42 of docunent D4, m being submtted as nothing

ot her than an attenuation spectrum An estimation
algorithmis described in pages 73ff and with reference
to the capability of the alert observer an attenuation
spectrumis calculated. It is apparent from page 73,
that there are a plurality of possible distributions.
Caim1 thus anbunts to a wordy generalisation of the
initial step of an iterative nethod, about which not
much fuss is made in docunent D4, where the experienced
observer forns a set of spectra in his mnd or

ot herw se.

The respondent (=patent proprietor) requested that the
appeal be dism ssed and on an auxiliary basis ora
proceedi ngs. In the respondent’'s view, the patent
requires the calculation of a library of attenuation
spectra and the derivation of an approximate match to
at | east one of these calculated with actual measured
attenuation spectra and using the correspondi ng
particle size distribution and concentration as the
starting point for deriving a better nmatch to the
measured attenuation spectra. This is sinply not shown
i n docunent D4. The respondent al so requested an
apportionnent of costs in his favour because of
considerable tine and effort spent responsive to
frivolous attacks of the appellant.

Oral proceedi ngs were appoi nted, consequent to the
auxiliary requests of the parties, on the date fixed by
the summons. In its prelimnary opinion, the board
informed the parties it had not identified any reason
whi ch m ght have | ead to an apportionnent of costs
different fromthat nentioned in Article 104(1) EPC
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Moreover, it seened doubtful whether the estimate of
the expected result nade by the alert observer
according to the teaching of docunent D4 is the sane as
"cal culating a set of attenuation spectra" according to
claim1.

During the oral proceedings, the appellant explained
that according to the first paragraph of page 81 of
docunent D4 in relation to equations 4.41-4-43, the

| ocati on paraneter of each estimted constituent
particle size normal distribution is varied. The
position paraneter giving rise to the m ninumdefect is
sel ected. A set of attenuation spectra deriving from
the different positions is therefore cal cul ated. The
claimof the patent in dispute is not limted to a set
of pre-existing spectra in a library nor is there in
any case a limt on the order of the method steps or
how t hese are carried out. Mreover, both a
sequentially calculated and a pre-existing set are

di scl osed by the "sel ecting"” according to page 81 of
docunent D4 , any difference being trivial and making
no difference in a practical conputer cal cul ation.
Since, as can be seen fromthe | ast paragraph on

page 66, the locations can in principle be varied in a
random f ashi on, the cal cul ati on produci ng a m ni nmum
defect al so does not nean that the cal cul ati on becones
| ocked into optimsing a particular nmaxi mumof a curve
to the detrinment of other nmaxi ma. No underlying physics
at all is present in the claim Nor does the claim
specify how an iteration based on the "new' values is
to be carried out. A strict novelty analysis thus shows
the subject matter of claiml1 to | ack novelty.

If the board considered novelty to be provided by
calculating a set of attenuation spectra, then the
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problemto be addressed in relation to docunment D4 is

t he avoi dance of false nmaxi ma. According to docunent D4
the variation of the position paraneter can be random
it is thus obvious that the nethod is not |imted to
particul ar positions which could be fal se nmaxi ma. Just
as in the patent in dispute, the teaching of docunent
D4 results in a novenent froma course to a fine
result. In the patent in dispute there is, noreover, no
specification of the "set" in ternms of physica
paraneters, so it is not even certain that a probl em of
finding mnim in a hyperspace is even really sol ved at
all by the clainmed features.

The respondent made four auxiliary requests for
anmendnent of the patent and a fifth auxiliary request
for referral to the first instance. The respondent
argued that according to the clainmed nethod a set of
attenuation spectra was required, there was not just
one starting point as in the D4 disclosure. No single
matrix applies for all materials. In the invention
mnima in a conplicated hyperspace could be found.
Therefore a wide variety of physical circunstances
coul d i ndeed be dealt with. The respondent submtted
sonme graphs relating to attenuation spectra in support
of his position.

The i ndependent cl ains according to the nain request of
the respondent are worded as foll ows:

1. A net hod of determ ning the size distribution and
concentration of particles in a suspension (12) of
particles in a suspendi ng nmedium including the steps
of directing ultrasonic waves through said suspension
(12) at selected discrete frequencies over a selected
frequency range and neasuring the attenuation of said
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ul trasoni c waves passing through said suspension (12)
for each of said selected discrete frequencies to
thereby obtain a neasured attenuation spectrumfor said
suspensi on (12) over said selected frequency range
(54,76) characterized by the steps of:

calculating a set of attenuation spectra for the

ul trasoni ¢ waves passi ng through said suspensi on over
said sel ected frequency range (50, 78);

conparing said neasured attenuation spectrumw th said
cal cul ated attenuation spectra to derive an approxi mate
mat ch between at | east one of said cal cul ated spectra
and said neasured spectrumw thin a selected error
range (60,80); and

selecting the particle size distribution and
concentration used to cal culate said attenuation
spectra (62,86) to thereby derive a new set of val ues
of particle size distribution and concentration
corresponding to said neasured attenuation spectrum
(64, 84).

10. A nethod of determ ning the size distribution and
concentration of particles in a suspension (12) of
particles in a suspendi ng medium including the steps
of directing ultrasonic waves through said suspension
(12) at selected discrete frequencies over a selected
frequency range and neasuring the attenuation of said
ul trasoni c waves passing through said suspension (12)
for each of said selected discrete frequencies to
thereby obtain a neasured attenuation spectrumfor said
suspensi on over said sel ected frequency range (54, 76),
characterised by the steps of:

maki ng a prelimnary approximation of the particle size
di stribution based on said neasured attenuation
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spectrum (58, 86);

calculating a set of attenuation spectra for the

ul trasoni ¢ waves passing through the suspension (12)
over the selected frequency range (50, 78);

storing a plurality of algorithnms and sequences of
algorithnms for calculating the size distribution and
concentration fromthe neasured attenuation spectrum
each of said algorithns being preferred for a
predeterm ned set of conditions;

selecting fromsaid plurality of stored algorithns and
sequence of algorithns at | east one of the algorithns
and the sequences of algorithns for a predetern ned
size distribution represented by said prelimnary
appr oxi mati on;

mat chi ng, according to the at | east one sel ected

al gorithnms and sequences of algorithnms, said cal cul ated
attenuation spectra with said neasured attenuation
spectrum (82); and

utilizing said selected algorithmto determ ne the size
di stribution and concentration of said particles in
sai d nmedi um (64, 84).

11. An apparatus for determ ning the size distribution
and concentration of particles in a suspension (12) of
particles in a suspendi ng nmedi um including neans
(10,14) for directing ultrasonic waves through said
suspension (12) at selected discrete frequencies over a
sel ected frequency range and neans (28) for measuring
the attenuation of said ultrasonic waves passing

t hrough sai d suspension (12) for each of said selected
di screte frequencies to thereby obtain a neasured
attenuation spectrumfor said suspension over said

sel ected frequency range, characterized by

nmeans (34) for calculating a set of attenuation spectra
for ultrasonic waves passing through said suspension
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(12) over said selected frequency range, for
nunerically conparing said neasured attenuation
spectrumwi th said cal cul ated spectra to derive an
approxi mate match between at | east one of said
cal cul ated spectra and sai d neasured spectrumwithin a
sel ected error range and for selecting the val ues of
particle size distribution and concentration used to
cal cul ate said attenuation spectra to thereby derive a
new set of values of particle size distribution and
concentration corresponding to said neasured
attenuation spectrum

VIIl. At the end of the oral proceedings, the board gave its
deci si on.

Reasons for the Deci sion

1. The appeal conplies with the provisions nmentioned in
Rule 65(1) EPC and is therefore adm ssible.

2. Amendnents - main request

Since the patent, including the granted clains, has not
been anended, no question in relation to Article 123(3)
arises. Wth respect to Article 123(2), admi ssibility
of anmendnents made during exam nation proceedi ngs have
not been part of the opposition or appeal proceedings.

3. Novelty - main request

3.1 Docunent D1 di scloses a nethod of ultrasonic neasuring
of solid concentration and particle size distribution
i n a suspension. The suspension is excited by a

plurality of ultrasonic waves of different respective
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frequencies f; and the absorption of the wave is
neasured for each frequency. As particles of each

di mensi onal interval contribute in the absorption in
correspondence with the coefficient of absorption for
this frequency and interval, the overall absorption
measured A represents the sumacross all particle size
intervals. |If the overall dinensional spectrum of the
solid particles is divided into n intervals, n unknown
concentrations c; of solid particles each for a

di mensional interval Dx; are determned. A plurality n
of frequencies f; are used for radiation producing a

| i near system of equations for an unanbi guous sol uti on,
wher eby under favourable or unfavourabl e boundary
condition a snmaller or greater nunber, respectively, is
used. The absorption neasured is expressed as fol |l ows:

n
A= S a;c
i =1

The |inear equation systemis solved in a known nmanner
for c;.

The subject matter of claiml differs fromthis

di scl osure by virtue of the step relating to
calculating a set of attenuation spectra and
consequentially their conparing in the conparing step.

Docunment D4 is a docunent of over 150 pages which
addresses the fundanentals of particle size analysis by
means of ultrasonics. Several aspects of this field are
di scussed, such as the basic physics and experi nental
setup. Linear nmethods of mathematical analysis, simlar
to the disclosure of docunent D1, are al so di scussed.
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The di scl osure concentrated upon by the appellant in
the present appeal case is however that relating to non
i near nethods for determ ning the solution vector g.
The scene is set in this respect on page 65, where it

I s explained that several non |inear nethods for
solution are avail able, these being characterised by
the solution being produced froma given start val ue by
stepwi se nodification. At the s'" step, the origina
measur ed val ues vector and the s'" neasured val ues
vector deriving fromthe solution of the s'" step are
conpared. The way the conparison is carried out and the
result used in the subsequent step differentiates the
various iteration algorithns.

A relaxation nmethod is discussed on page 66 et seq. The
start data is specified as the sane as that shown in
Figure 4.1. The nethod involves determ nation of an
error function deriving froma step involving a
solution for a small change. This error function is
conpared with that of the previous step and if snaller
the solution is taken over, otherw se that of the
previous step is retained. The only criterion for
continuing or breaking off the iteration is that the
error beconmes snaller, there are no restrictions on the
smal | change, which can be conpletely random and

sel ected on the basis of success. A nmultiplication or

di vision of the vector conponents is suggested for
exanpl e. The second net hod di scussed is based on the
Chahi ne al gorithm (see page 71 et seq.), where

begi nning froma freely assuned start val ue the
conparison of step results leads to a cal cul ati on of
the next change to be made, the direct allocation of
vector conmponents not however checki ng whether an error
reduction really occurs. Viable results are only
produced if the conponents of principle diagonal of the
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coefficient matrix are greater than the sum of the
contributions of all the other conponents on the
corresponding line. As a rule however, ultrasonic
conmponents are far renoved formthis situation. The
third nethod (see page 73 et seq.) is an iterative
estimation algorithm This algorithmrelies on the
ability of an alert observer to estimate the expected
result directly fromthe neasured values. Starting with
the estinmated values, the algorithmallocates a nornmal
di stribution in the nmeasured val ues vector to a nornma
distribution in the size distribution. A linear
superposition of a finite nunber of nornmal
distributions is used to reproduce distributions of any
type. The iteration term nates when changes in the
particle concentration and size distribution becone
small. Finally, a conbination of the various algorithns
(see page 80 et seq.) leads to a nodified estinmation
algorithm In this case the position paraneter of each
estimated grain size normal distribution is varied
enabl i ng use of the relaxation nmethod with a
significantly reduced nunber of matrix operations.

The subject matter of present claiml1 differs fromthe
di scl osure of docunent D4 relating to the non |inear
met hods by virtue of the feature relating to
calculating a set of attenuation spectra (see also for
exanpl e block 50 in figure 3 or block 72 in Figure 6
and the reference to a set in the associ ated
description) and consequentially their conparing in the
conparing step. Accordingly, the kickoff point of the
met hod according to claim1l of the patent in dispute is
different. This is because a set is not just a single
(assuned or estimted) spectrumwhich is sequentially
iterated according to the non linear nmethods as is

di scl osed in docunent DA4.
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The board cannot, therefore, concur with the subm ssion
of the appellant that the individual steps in the
sequential iteration steps of docunent D4 anpunt to
calculating a set of attenuation spectra. The very
nature of an iteration is sequentially to nove ever

cl oser to the solution neeting the termnation

condi tion and then stop. Therefore, according to
docunent D4, a step result, dependent on the error
function, either displaces the single "best yet" step,
is rejected before the next step (see the five lines
under equation 4.26) or neets the termnation condition
and is then the result (see for exanple the nine |lines
under equation 4.26 or the five |ines under

Figure 4.12). Therefore, according to the disclosure of
docunent D4 no set of attenuation spectra within the
meani ng of claim 1 is cal cul at ed.

The board considers the subm ssion of the appell ant
that both a setw se and sequential calculation are

di scl osed in docunment D4 to be in error as it is, as
can be seen fromthe foregoing, of the viewthat only
the latter alternative is disclosed. Mreover, the
subm ssion that it nmakes no difference in a conputer
whi ch way the calculation is effected does not expand

t he di scl osure of docunent D4 to include a setw se

cal cul ati on because no details of such a conputer are
gi ven. Furthernore, calculating a set of attenuation
spectra is initself a "step” in the nethod of claim1,
it does not read onto interleaving the cal cul ati on of
an individual spectrumw th an individual conparing and
mat chi ng step. A strict analysis of novelty in this
respect as requested by the appellant thus indicates
that novelty is present.

Finally, the board concurs with the assessnent of the
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opposition division that the capability of the alert
observer to estinmate an attenuation spectrumis not the
sane as calculating a set of attenuation spectra. The
same comment applies to an assumed spectrum

| ndependent clainms 10 and 11 al so contain a novel
feature relating to calculating a set of attenuation
spectra. Accordingly, the subject matter of clains 1,
10 and 11 (and that of the remnaining clainms, which
depend fromthese clains) satisfies the novelty

requi renment of Article 54 EPC

I nventive step - nain request

Only docunents D1 and D4 were relied on by the
appel l ant in the appeal proceedings. Docunent D1 had
been taken to represent the closest prior art in the
proceedi ngs before the first instance, but this
docunent was only nentioned in the appeal proceedings
in the context of it being an extract out of the
scientific presentation of docunent D4. Having regard
to both docunents D1 and D4, the board reached the view
that calculating a set of attenuation spectra and
conpari ng the neasured spectrumw th the cal cul at ed
spectra enables a wider range of starting points to be
taken into consideration because each spectrumin the
set represents a different starting point. Therefore,

t he problem solved by this novel feature can be
considered to be that of providing a nethod capabl e of
dealing with a wder variety of initial conditions (for
exanpl e 100 to 500 nonosize increnments are nentioned in
line 18 on page 13 of the patent).

The Iinear nethod of docunment D1 offers no hint in this
direction and i ndeed the appellant has not nade
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submi ssions in this direction during the appea

proceedi ngs. The board therefore reached the concl usion
that an inventive step is present over the disclosure
of docunment D1.

According to docunent D4 in relation to the nodified
estimation algorithma starting point is taken based on
an estimate of the skilled observer (for other
algorithnms it is assuned). The iterations, whatever
their basis of selection (including varying position
paraneter), result fromadapting this starting point
stepwi se towards the solution and do not involve a

setw se procedure. The D4 procedure is nmuch nore |ike
that explained in lines 28 et seq. on page 13 of the
patent. Subject matter as disclosed in lines 9 to 23 on
page 13 (set of spectra) on the other hand is sinply

m ssing fromthe disclosure of docunent D4. Therefore,
a variety of start points, |like the nonosize

i ncrenments, represented by spectra outside the
framewor k defined by the estimate (or assunption) is
not used, i.e. a variety of initial conditions is not
dealt with. The remark that difference is trivial does
not bear on the issue of inventive step, which turns on
whet her the cl ai med subject matter can be reached in an
obvi ous way from docunent D4. The board al so agrees

Wi th the opposition division that the estimte of a
skill ed person could never anmount to the confidence of
actual calculations of start values. In the view of the
board, it is not just that no fuss is nmade about the
set of attenuation spectra in docunent D4, the reality
Is that this is not there

The subm ssion that a conputer can process the
iterations in parallel does not persuade the board as
to lack of inventive step. CGeneral conputer techniques
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for efficient processing such as parallel or pre-
enptive cal cul ati on can be used in any conputer based
process, but this is for carrying out the process
concerned. In the present case, the process is the
met hod expl ai ned in docunment D4, where a step

i nvol ving parallel processing of a set iteration step
candi dates, would run counter to the disclosure
concerned by vitiating the stepw se sequence required
in proceeding towards the result. This is because in
the context of docunment D4 irrel evant open ended

cal cul ati ons woul d be necessary, which would del ay
termnation of the iteration. Finally, the subm ssion
that the patent in dispute and the teaching of docunent
D4 (and many ot her things) involve going fromthe
general to the specific may be true, but it does not
bear on the novelty or inventive step of the clained
subj ect matter.

The questions of whether physical paraneters should be
recited in the claimand how the subject matter clained
should interface to the iteration relate to subject
matter falling wwthin the anbit of Article 84 EPC. In
opposition (and appeal proceeding therefrom, the
granted clains are not open to opposition on the
grounds of non conpliance with Article 84 EPC
Therefore, whatever the doubts of the board on this

I ssue m ght be, the subm ssions of the appellant in
this direction are not relevant in the present

proceedi ngs, it having been shown that the case of the
appel l ant on the substantive issues of novelty and

i nventive step fails.

In view of the foregoing, the subject matter of claiml
is considered to involve an inventive step within the
nmeani ng of Article 56 EPC. Since clains 10 and 11 al so
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contai n correspondi ng subject matter (the feature
relating to calculating a set of attenuation spectra),
the sane applies to these clains as well as to
dependent clainms 2 to 9, 12 to 13 by virtue of their
dependence.

5. Apportionnment of costs

Article 104(1) EPC provides for each party to the
proceedi ngs neeting the costs it has incurred. Any
departure fromthis principle for reasons of equity
requires special circunstances, such as costs being

cul pably incurred owng to i nproper behaviour or abuse
of the proceedings. Contrary to the argunent of the
respondent, an abuse cannot be based on the fact that
the attacks of the other party cause tine and effort
for the respondent. A party of the opinion that a

deci sion of the opposition divisionis wong is
entitled to file an appeal according to the first
sentence of Article 107 EPC and to submt argunents
which it believes to be helpful for its case and al so
to request oral proceedings according to Article 116(1)
EPC with a viewto trying to convince the board that
its appeal has to be allowed. The appellant has not
noved outside this framework. Consequently, no inproper
behavi our or abuse justifying a different apporti onnent
of costs has taken place in the present case.

6. Since the board is positive in respect of the main

request of the respondents, consideration of the
auxiliary requests is not necessary.
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For these reasons it

The appeal is dism ssed.

The Regi strar:

P. Martorana

0712.D

I s decided that:

The Chai r nan:

E. Turrini
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