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Summary of Facts and Subm ssi ons

0384.D

Thi s appeal is against the decision of the exam ning
division to refuse application No. 91 114 462.4 on the
grounds that the subject-matter of claim1 of the main
request | acked an inventive step and that claim 1l of
the auxiliary request was not clear. Inter alia the
foll ow ng docunents were cited in the decision:

D1: EP-A-0 256 481

D2: DE-A-3 742 724

The appel l ant (applicant) | odged an appeal against the
deci sion and paid the prescribed fee. The acconpanyi ng
statenent of grounds contai ned a new set of clains
corresponding to the refused auxiliary request. The
description was revised to delete subject-matter and an
auxi liary request was nmade for oral proceedings.

I n communi cations fromthe Board the clarity of claim1l
was di scussed. |In consequence, the appellant filed
anmendnents to the clains and description.

The appel | ant requests that the decision under appea
be set aside and a patent granted on the basis of the
fol |l ow ng docunents:

d ai ns: claiml received 23 Decenber 1999;
clainse 2 to 5, received 31 March 1999;
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Descri ption: pages 11 to 14 and 19 to 22, as
originally filed;
pages 1 to 5, 8 to 10 and 23, received
Wi th grounds of appeal on 11 Decenber
1996;
pages 15 to 18, received 23 Decenber
1999;
(there is no page 6 or page 7).

Dr awi ngs: Figures 1 to 17 as originally filed.

Claim1 of the main request reads as foll ows:

"An ul trasoni c diagnostic apparatus (2000) conprising:
ultrasoni c transducer neans (2) having a plurality of
ultrasoni c transducer elenents (V) for transmtting
ultrasoni c pul ses to an object under nedica

exam nation in response to energizing signals, and for
recei ving echoes therefromto produce echo signals (S,
del ay controlling neans (11, 12, 13) supporting the
energi zing signals and the echo signals (S) with del ay
times determ ned according to the geonetrical position
i nformati on of the transducers el enents,

del ay-ti nme-correcting-val ue-cal cul ati ng neans (23)

cal culating delay-tine correcting val ues, and

del ay-tinme-correcting nmeans (24) correcting the del ay
time in said delay control neans (13) by the delay-tine
correcting values to forma focal point wthout phase
shifts,

which is characterized by:

guadr at ur e- phases-detecti ng neans (25, 130) for

i nputting the echo signals derived fromthe transducer
nmeans (2) and reference signals (S1, S2), and for
obt ai ni ng phase data (6) based on a quadrature signa
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conmponent and an i n-phase signal conmponent contained in
the echo signals,

di scontinuity correcting neans (121A) for correcting
the phase data in such a manner that discontinuity
points (f1, f2, ..., fn) contained in the phase data
are searched and, in response to identified

di scontinuity points, the corresponding discontinuities
in the phase data are renpved by addi ng bias values in
the form 28 so as to provide conti nuous phase dat a,
tenporal direction-averagi ng neans (121B) for averagi ng
t he conti nuous phase data, and

sai d del ay-tinme-correcting-val ue-cal cul ati ng neans (23)
cal culating the delay-time correcting val ues based on

t he averaged conti nuous phase data."

The appel | ant argued as fol | ows:

The invention solved the probl em of renoving

di scontinuities in phase data derived froma quadrature
phase detector neans. This was achi eved by searching

t he phase data for discontinuities and shifting the
data by adding bias values to obtain continuous data as
claimed in claim1. None of the cited references
cont ai ned any neans for phase correction. Regarding
clarity, the above described probl em and sol ution were
evident fromclaiml itself. The phases of the echo
signals varied greatly dependi ng on the apparatus
setup, whereas the phase of the reference signal was
fixed. Thus it was possible that the phase difference
woul d exceed 28 which could not be detected by the
quadrature detecting neans, |leading to the probl em of

di scontinuities in the output signal. This was
corrected by a discontinuity correcting neans,
operating as descri bed above. According to the
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description at page 22, lines 19 to 24 calcul ation
error was thereby reduced and inage quality inproved.

Reasons for the Deci sion

1.1

1.2

1.3

0384.D

Amendnent s

The description and clains have been subject to
substanti al anendnent, prinmarily by deletion of
subject-matter. CQaiml is based on the subject-matter
of originally filed clainms 1, 3 (part) and 4 (part),
whilst clains 2 to 4 are respectively based on origina
clainms 2, 3(part) and 4 (part). Newclaim5 is
supported by the originally filed description relating
to Figures 5 and 9. Original clains 5 to 21 have been
del eted. Figures 18 to 40 and the associ ated
description, relating to the "second basic idea" and
the "third basic idea", have al so been del et ed.

In course of the appeal proceedings the feature "phase
correcting neans" in the characterising part of claiml
was anended to "discontinuity correcting neans”, which
correct the phase data by adding a bias value. The
anmendnent i s supported by page 20, lines 1 to 8 of the
application as originally filed. The "tenpora

di recti on averagi ng neans" now present in the
characterising part is present in claim4 as originally
filed.

The Board is accordingly satisfied that the anmendnents
do not contravene Article 123(2) EPC
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Background to the invention

U trasoni c diagnostic apparatus can be used to acquire
i mges of body organs. By neans of a transducer array
an i mage can be built up as the focal point is raster-
scanned on a plane within the organ; the individua
transducers are energised with differing and varying
phase shifts to formthe novable focal point.

However, a biol ogical body is not a honbgeneous nedi um
The velocity of sound in the surface fat |ayer of a
body is different to that in nuscle and it is difficult
to mai ntain focus because the propagation delay wll
change as the angle of insonification, and thus the
path length in different |ayers, changes. This has the
result of wi dening the focal point of the beam and
reduci ng i mage quality.

One answer to this problem known fromDl, is to add to
t he phase shifts determ ned by the geonetry a
corrective phase shift derived fromthe received
signal. The delimtation of claim1l1l is based on this
docunent. The present application goes a step further
by determ ning the required correction fromin-phase
and quadrature conponents of the echo signals, a

t echni que acknow edged as known per se fromD2. A
difficulty which apparently arises with this technique
Is that the known phase detectors have a detection
limt of +2d; the result of a phase shift outside these
limts is a phase discontinuity. The application seeks
to overcone this problem by detecting such

di scontinuities and adding a biasing phase value to
snoot h the signal
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Clarity and Support (Article 84 EPC)

Claim1 corresponds in substance to claim1l of the
auxiliary request rejected by the exam ni ng division.
Thi s cl ai mwas consi dered uncl ear because "The nature
and origin of the said phase distribution data having
di scontinuity points to be coupled is unclear. Not even
in the light of the description could it be understood
for what reasons any discontinuity points woul d

occur. .. It was surm sed by the exam ning division
that the discontinuity arose fromthe phase detector
limting the phase to the range #0 but that in this
case "the claimwuld obviously lack clarity". The

di vision also stated that it seened "to be of no
practical significance whether a given phase is
processed with or without the addition of an integer
multiple of 2 pi". It was concl uded that the advantage
of the continuous phase distribution seened to be

"inexplicabl e".

The exi stence of phase discontinuities is discussed in
a nunber of places in the application as filed, see for
exanpl e page 12, lines 22 to 24, Figure 6 and page 15,
lines 2 to 10, page 17, lines 13 to 18, Figure 10 and
page 19, lines 13 to 23, and page 20, line 1 to

page 22, line 24. It is indicated that the

di scontinuities occur at the output of the phase
detector but no explanation is given as to why they
occur. The Board has no reason to doubt the appellant's
expl anation - which corresponds to the exam ni ng
division's surmse - that they are caused by the
limtation of a conventional quadrature phase detector
to an out put range of *2d. Such an understanding is in
substantial agreenent with Figures 13 to 15 of the
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application as filed. It would seem sel f-evident that,
as indicated at page 22, lines 19 to 24 of the
description, a solution to this problemis desirable in
order to ensure "less calculation error”.

In essence, the exam ning division did not believe that
t he problem described in the application actually
occurred or that the renoval of phase discontinuities
produced any useful effect. This anmpbunts to an
objection to the lack of a problemunderlying the

i nventi on.

The Board does not agree that the claimis unclear
nerely because it does not nention the cause of the
problem Rule 29 EPC does not require a statenent of
the problemin the claim The claimon the other hand
identifies the solution to the problem nanely the
feature of the discontinuity correcting neans which
corrects the phase data by adding bias values in the
form £28. This solution is supported by the description
at page 20 line 1 to page 22 line 24. Although as noted
bel ow the claimcontains mnor infelicities of |anguage
it is, in the Board' s judgenent, both clear and
supported by the description.

Sufficiency of Description (Article 83 EPC)

Al t hough not nentioned in the inpugned decision it
appears that an objection the exam ning division nmay
have had in mnd is one of insufficiency. Wiilst it is
clear that the discontinuity correcting neans add bias
val ues of +2d8, no specific nmeans are disclosed for

i npl enmenting this procedure. Nor does the application
di scl ose how discontinuities are detected. The question
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therefore arises as to whether the person skilled in
the art would be able to carry out the invention.

The Board however takes the view that adding a phase
shift to a signal is a fundanental requirenment of any
el ectronically scanning ultrasoni c diagnostic
apparatus, so that the skilled person would have no
difficulty in inplenenting the specific phase shifts of
+20. As regards the identification of discontinuities,
the detection of sudden changes in the |level of a
signal is a fundanental part of the know edge of a
skilled person in the electronics art.

I nventive step

As is apparent fromthe above discussion, the Board
consi ders that the invention solves the probl em of
renovi ng phase discontinuities which occur at the

out put of the quadrature phase detector. The probl em of
phase discontinuities is not discussed in either Dl or
D2, see point 2.3 above. Neither of the other two
docunents cited in the European Search Report suggests
the problem It is noted that this aspect of the
application has apparently been searched since the

Eur opean Search Report cites docunent D2 as

t echnol ogi cal background inter alia for the phase
correcting neans, now the discontinuity correcting
nmeans, of original claim3.

The Board accordingly concludes that the subject-matter
of claiml1l is not obvious in the light of the prior art

at its disposal.

Clains 2 to 5, defining further aspects of the
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invention, are directly or indirectly dependant on
claim1l and therefore al so all owabl e.

6. The Board notes that claim 1l contains mnor mstakes at
line 12 (transducers elenents) and line 18 (quadrature-
phases-detecting - also found in clains 3 and 5). The
description al so contains a nunber of infelicities of
| anguage. The Board takes the view however that these
are not of sufficient gravity to affect the clarity of
either the clainms or description.

O der

For these reasons it Is decided that:

1. The deci si on under appeal is set aside.

2. The case is remitted to the first instance with the
order to grant a patent according to the appellant's
request.

The Regi strar: The Chai r man:

M Ki ehl P. K J. van den Berg
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