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Summary of Facts and Submn ssions

1494. D

By decision of 12 August 1998 the Qpposition Division
revoked European patent No. 0 398 029 on the grounds of
| ack of inventive step vis a vis the state of the art.

The appel |l ant (patentee) | odged an appeal against this
decision on 9 COctober 1998. Its statenent of grounds
was filed on 22 Decenber 1998.

In a communi cati on of the Board dated 7 Decenber 2001
sent followi ng a sunmons to attend oral proceedings,
the parties were infornmed that the discussion would
turn on the question of inventive step of the clai ned
subject-matter in particular vis a vis prior art
docunents E3 and

E5: "Measurenent - Dependent Filtering: A Novel
Approach to Inproved SNR' | EEE Transactions on
Medi cal Imaging , Vol. ML-2, No. 3, Septenber
1983, pages 122 to 127, by A Macovski et al.

having regard to the state of the art presented in the
application as filed.

The appellant replied on 21 March 2002 and filed
anended clains according to a main and two auxiliary
requests. Its line of argunents was sil ent about
docunent E5.

Oral proceedings were held on 30 April 2002, during

whi ch the independent clains according to the different
requests were discussed. At the end of the ora
proceedi ngs the requests of the parties were as
fol | ows:
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The appel |l ant requested that the decision under appea
be set aside and that the patent be nmaintained in
amended formon the basis of clains 1 to 4 submtted as
mai n request by letter of 21 March 2002 or on the basis
of claim1l1l of one of the two auxiliary requests
submtted by the sane letter

The respondent requested that the appeal be dism ssed.

The parties submtted the foll ow ng argunents:

(i) the appellant

- The I ogarithm c conversion of the inmge
i nformati on of the penetration inmages obtai ned by
| ow and hi gh energy X-rays and the order of the
subtraction processes for achieving at first a
soft tissue inmage and then a bone inmage, are not
di scl osed by any docunent. The present invention
is suitable to provide nore bone-fine structure
information in the final bone inage conpared to
the prior art imaging systens.

- Docunment E5 is not relevant. In particular, both
the sel ective inmage and the non-sel ective inage
are conbi nati ons of images, contrary to the
sol ution according to Figure 3 in the present
pat ent .

- Caim1l according to the second auxiliary request

i ncorporates features related to the X-ray tube
and to the X-ray sensor which is designed to take
di fferent energy pictures through only one picture
taking in order to save tine. These features are
not disclosed in the cited prior art.
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(ii) the respondent

- Docunent E5 discloses a filtering systemsimlar
to the enbodi mrent according to Figure 3 of the
patent in suit. The order in which the two
processed i mages are successively produced, only
depends on appropriate coefficients selected by
the practitioner w thout the exercise of any
inventive skill, in order to obtain a final inmage
of the body material of interest. This is sinply a
matter of choi ce.

- The different conponents form ng an X-ray dua
ener gy device such as X-ray tubes or X-ray sensors
or variations thereof are well known to the person
skilled in the art and cannot support the presence
of any inventive step. Mreover, these features
fail to add any contribution to the solution of
the problemas originally stated.

The i ndependent clains at issue read as foll ows:

Caim2 (main request)

"An X-ray inmage processing device conprising:

nmeans for obtaining a | ow energy imge information (1)
which is a logarithm c conversion i nage i nformation of
a penetration image of an object radi ated by | ow energy
X-ray,

nmeans for obtaining a high energy image information (2)
which is a logarithm c conversion i nage i nformation of
a penetration i mage of an object radi ated by high
energy X-ray,
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means for subtracting the | ow energy i mage and the high
energy imge to output a first imge (11),
characterised by neans (10) for suppressing high
frequency conponent of the first inmage (11) to output a
hi gh frequency suppressed i nage, neans (9) for
enhanci ng hi gh frequency conponent of the | ow energy
image (1) to output a high frequency enhanced i mge,
and

nmeans (8) for subtracting between the high frequency
suppressed i mage and the hi gh frequency enhanced i mage
to output a second inmage (12)."

Caiml (first auxiliary request)

"An X-ray inmage processing device conprising:

means for obtaining a |l ow energy inmage information (1)
which is a logarithm c conversion i nage i nformation of
a penetration image of an object radiated by | ow energy
X-ray,

means for obtaining a high energy inmage information (2)
which is a logarithm c conversion i nmage i nformation of
a penetration image of an object radiated by high
energy X-ray,

means for subtracting the | ow energy i mage and the high
energy imge to output a first imge (11) of soft
tissue,

characterised by neans (10) for suppressing high
frequency conponent of the first image (11) to output a
hi gh frequency suppressed soft tissue inage,

means (9) for enhancing high frequency conponent of the
| ow energy image (1) to output a high frequency
enhanced | ow energy inmage, and

nmeans (8) for subtracting the high frequency suppressed
soft tissue image fromthe high frequency enhanced | ow
energy imge to output a second i mage of the
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bones (12)."

Caim1l (second auxiliary request)

"An X-ray inmage processing device using a dual energy
proj ection radi ography nethod conpri sing:

a X-ray tube (100) for irradiating X-ray of high energy
and | ow energy to an object (101) to be di agnosed by
radi ogr aphy,

an X-ray sensor (103) for sensing a penetration X-ray

I mge which has penetrated the object (101), the X-ray
sensor (103) having a function of energy discrimnation
to take the different energy pictures through one tine
pi cture,

nmeans for obtaining a | ow energy imge information (1)
which is a logarithm c conversion imge information of
the penetration i nage of the object (101) radiated by

| ow energy X-ray,

nmeans for obtaining a high energy image information (2)
which is a logarithmc conversion imge information of
the penetration i nage of the object (101) radiated by
hi gh energy X-ray,

nmeans (10) for suppressing high frequency conponent of
the first imge (11) to output a high frequency
suppressed soft tissue inmage,

nmeans (9) for enhancing high frequency conponent of the
| ow energy inmage (1) to output a high frequency
enhanced | ow energy i mge,

means for subtracting the | ow energy i mage and the high
energy imge to output a first imge (11) of soft

ti ssue, and

means (8) for subtracting the high frequency suppressed
soft tissue image fromthe high frequency enhanced | ow
energy imge to output a second inmage of the

bones (12)."
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Reasons for the Decision

1

3.1

1494. D

The appeal is adm ssible.

Anmendnent s

Al'l the nodifications introduced in the clains are
clear and fairly supported by the application as fil ed.
Therefore, they are not open to formal objection.

Mai n request

The substantive nmerits of independent claim1l may not
be investigated since the i ndependent claim2 is anyway
unal | owabl e for the reasons set out bel ow (see

T 162/88, 9.7.1990, unpublished).

The subject-matter of claim2 is based on the

enbodi nent illustrated by Figure 3, which differs from
that one of Figure 2 by the incorporation of two
filtering units 9, 10 placed at the respective inputs
of the second subtraction processing unit 8.

Li ke Figure 2, the second subtraction processing

unit 8, generally perforns subtraction between the | ow
energy X-ray imge 1 and the first processed i nage 11
of a first body material (here soft tissue), which
itself results froma first subtraction processing 7
between the | ow energy X-ray imge 1 and the high
energy X-ray image 2. This arrangenent provides for
obt ai ning a second processed image 12 of a second body
material (here bone) with | ow noise. Since, as
general ly known (cf. patent specification, page 2,
lines 47 to 50 and page 3, lines 42 to 45) in the inage
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by the high energy X-ray the contrast is | ow and the
signal -to-noise ratio (SNR) is nmuch deteriorated, by
performng a second subtraction processing 8 between
the first processed inmage 11 and the image 1 fromthe

| ow energy X-ray, a second processed i mage 12 having
hi gh frequency conponents can be obtai ned w t hout

I ncreasing noise, ie having better quality (cf. page 3,
lines 46 to 50).

This result is still inproved by the arrangenent of
Figure 3 in which a pair of filtering elenents is

provi ded, nanely one space filter processing unit 10
(lowpass filter) to suppress the high space frequency
conponents of the first processed imge 11 (ie
essentially noise conponents of high frequency) and one
space filter processing unit 9 (high-pass filter) to
enhance the hi gh space frequency conponents cont ai ned
in the low energy X-ray imge 1 (ie the energy |level at
whi ch the noi se conponents are not so high, as
previously nentioned) (cf. frompage 4, line 56 to
page 5, line 1).

The state of the art comng closest to the invention is
referred to in the application as filed with reference
to Figure 1 and partly to Figure 2.

Having regard to Figure 1 and related text (cf. patent
specification page 2, lines 17 to 30) an X-ray i nmge
processi ng device is known, conprising neans for
obt ai ning both | ow and hi gh energy inmage infornmation
which is a logarithm c conversion i nage i nformation of
a penetration i mage of an object radiated by | ow and
hi gh energy X-ray, respectively, and neans for
subtracting the I ow energy image 1 fromthe hi gh energy
image 2 to output a first processed image 5 or 6. The
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use of the energy subtraction nmethod or dual energy
proj ection radi ography is clearly acknow edged as

bel onging to the state of the art. Therefore, it is
known that X-ray inmges of different energies are
subjected to logarithm c conversion and then subjected
to differentiation or subtraction between each ot her
(cf. page 2, lines 17 to 21).

Having regard to Figure 2, it is clearly stated

(cf. page 3, lines 29 to 33) that all illustrated
conponents starting fromthe production of the X-ray
energies up to the obtention of the | ow and hi gh energy
images 1 and 2 are conventional to persons skilled in
the art, including the arrangenent for producing

| ogarithmcally converted X-ray inage information of
the radi ated object (cf. page 3, lines 26 to 28).
Moreover, it has to be nentioned that the known
subtracting neans 3 of Figure 1 for obtaining the first
processed inmage 5, are again to be seen in Figures 2
and 3 under the reference signs 7 and 11, respectively.

Therefore, all the precharacterising features of
claim2 are known fromthe background of the invention.

Al so Docunent E5 discloses the features nentioned above
yet in nore general terns, stating that (cf. Abstract
and I ntroduction, page 122) a variety of nedica

I magi ng systens are known, in which a nunber of

i ndependent neasurenents using different X-ray energies
(cf. dual -energy CT, page 124, right colum) are
conbined to provide a selective (subtraction) imge, ie
usi ng nmeasurenents made of different X-ray energy
spectra to elimnate and/ or enhance different body
materials (eg soft tissues or bones). These subtraction
studi es provide i mages of inproved conspicuity where
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undesired structures are elim nated.

Docunent E5 observes however that subtraction
operations in such sytens result in a degradation of
the SNR (signal -to-noise ratio), as conpared to the

i ndi vi dual neasurenents. The object of docunent E5 is,
therefore, to introduce a novel filtering systemthat
significantly inproves the SNR of the selective inmage.
Therefore, like the present patent, this state of the
art ains at inproving the picture quality.

According to the solution as generally disclosed in
docunment E5 (cf. Abstract) the | ow spatial frequencies
are derived fromthe selective i mage and the high
frequencies froma non-sel ective conbi nati on of the
measur enents whi ch have a greater SNR More
specifically (cf. Introduction, |ast paragraph),
correspondi ng features of claim2 being added into
brackets for the sake of conparison, in E5 the basis
al gorithminvol ves conbi ning (substraction

processing 8) the |ow frequency conponents of the
selective image (first imge 11) with the high
frequency conponents of the non-selective, high SNR

i mage (low energy image 1) in order to provide an

i nproved SNR sel ective inmage (second i mage 12). Since
each conponent of the final imge (second imge 12),
ie the lowpass filtered (filter 10) selective inage
(first image 11) and the high-pass filtered (filter 9)
non-sel ective image (low energy inmage 1) conprises
relatively |l ow noise, the resultant inmage simlarly has
a reduced noi se.
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The principle of this solution corresponds exactly to
that of the clainmed solution as expl ai ned above

(point 3.1) which solves the sane technical problem
Consequently the subject-matter of independent claim?2
according to the main request does not involve an

i nventive step vis a vis the teaching of docunent E5,
having regard to the general know edge of the skilled
person as recited in the patent itself. The

requi renents of Article 56 EPC are, therefore, not net.

First auxiliary request.

Caim1l according to the first auxiliary request
differs fromclaim2 according to the main request in
that the "first inmage (11)" is a "soft tissue" inmge,
in that the "second image (12)" is an image of the
"bones” and in that the "high frequency enhance i nage"
is "low energy".

The last difference is inplicitly disclosed by

docunent E5, in which it is specified

(cf. Introduction, |ast paragraph) that the conbination
processing involved in the filtering systeminplies the
use of high frequency conponents of the non-selective,
high SNR image. Since it is generally admtted

(cf. point 3.1 above and patent specification, page 2,
lines 47 to 50) that the X-ray inmage which offers the
better SNRis precisely the | ow energy i mage, said
"non-sel ective, high SNR i mage" referred to in docunent
E5 nust necessarily be the | ow energy i nage.

Docunment E5 discloses further (cf Description, page 122
and Applications, page 124, |eft colum) that a
selective image (S) is forned by an array of
measurenents at | ow and high energies where the weights
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ki (coefficients kl to k4 in the patent) are chosen to
sel ect desired i mage conponents and reject undesired

I mge conponents. In other words, the selection or the
elimnation of one body material (soft tissues or
bones) in order to provide a first inmage depends only
on the choice of these coefficients, which was al ready
known fromthe background of the patent specification
(cf. page 2, lines 28 to 34 and page 4, |ines 43

to 45). As a matter of fact, in the systemof two
equations (1) and (2), one inage can be elimnated by
usi ng appropriate coefficients and by subjecting both
X-ray inmages to a substraction processing.

The sequence of first providing a processed i mage of
soft tissues and then a processed i nage of bones is
only a matter of choice depending on the objectives of
the practitioner and the patient's demand. As is
further nmentioned in docunent E5 (cf page 124, right
columm) in dual-energy CT, all projections are taken at
two energies and then processed to reconstruct inmges
of two basis conponents. The selective (S) inages can
be either of these conbinations. Therefore, in the
Board's judgenent, there is no invention in outputting
soft tissues as a first inmage and as a second or fina

i mage the bones. In any case, the essential functions
of the arrangenent, ie two successive substraction
processes and double-filtering steps applied before and
after the first substraction processing, respectively,
remai n the sane.

Mor eover, whatever the nature of the second i nage may
be, the double-filtering systemdisclosed in

docunment E5 (cf page 123, paragraph bridging the two
columms) al so provides for preserving fine structures,
for exanple by adjusting ("threshold") the | ow pass

1494.D Y A
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filtered version (SI) of the selective imge (S)
(cf. page 122, bottom of the right columm).

It results therefromthat the subject-matter of claiml
according to the first auxiliary request does not

i nvol ve an inventive step vis a vis the disclosure of
docunent E5 in conbination with the general know edge
as stated in the background of the patent

speci ficati on.

Second auxiliary request.

Claim1l according to the second auxiliary request
differs fromthe previous auxiliary request in that its
subject-matter is drafted in a one-part formand by the
i ncorporation of features related to the use of an
X-ray tube of different energies and an X-ray sensor
havi ng a function of energy discrimnation.

Wiile these features are fairly supported by the patent
specification, they have, however, no connection wth
the problemas originally stated and its sol ution,
which is essentially based on successive substraction
processes associated with double-filtering as expl ai ned
above. Further, the incorporated features are all parts
of known devices at the disposal of a person skilled in
the art, either as a basis equi pnent as nentioned in
above point 3.2 or as alternative equi pnent

(cf. patent, page 6, lines 3 to 7).

Therefore, the incorporated features fail to add
anything inventive to the clained subject-matter,
contrary to the requirenents of Article 56 EPC
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O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

V. Conmmar e W D. Wi ld

1494. D



