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Summary of Facts and Subm ssi ons

Thi s appeal is against the decision of the opposition
di vision to revoke European patent No. 0 527 525.

Opposition had been filed against the patent as a whole
based on Article 100(a) EPC in conjunction with
Articles 54 and 56 EPC having regard inter alia to the
fol |l owi ng docunents:

D2: SID 86 Digest, 1986, pages 352-353, R F. Bessler
et al.: "Contrast Enhancenent using Burt Pyramd
Processi ng".

D13: GB-A-2 195 857

D16: M T EECS Dept. Senior Thesis, May 1991, A J. Kalb
"Noi se Reduction in Video | mages using Coring on

QVF Pyram ds".

The opposition division held that the subject-matter of
claim1l of the patent as granted or as anmended
according to the first to fourth auxiliary requests,
did not involve an inventive step having regard to D2
and well known techniques in the art.

1. The proprietor (appellant) appeal ed the decision, and
requested that the decision of the opposition division
be set aside and that the patent be maintained as
granted or on the basis of the first or second
auxiliary request filed with the grounds of appeal,
dat ed January 7, 2000.

1787.D
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The respondent (opponent) requested that the appeal be
di sm ssed.

Both parties nmade an auxiliary request for oral
pr oceedi ngs.

Fol l owi ng a comuni cation fromthe Board, the appell ant
submtted evidence in the formof five radi ographic

i mages and four conversion functions. The inages
resulted respectively fromno applied enhancenent,
enhancenment using the conversion function of the
invention |abelled "Mdde 0", and enhancenent by three
addi ti onal conversion functions |abelled "Mde 1",
"Mbde 6" and "Mode 4".

Oral proceedings were held on 16 June 2004, at which
t he Board announced its decision to the parties.

Claim1 of the main request reads as foll ows:

"A net hod of enhancing the contrast of an electronic

representation of an original inage represented by an
array of pixel values by processing said inmge, said

processi ng conprising the steps of

a) deconposing said original image into a sequence of
mul tiple detail inmages at successively | ower resol ution
| evel s and a residual imge at a still |ower resolution
| evel , wherein

- the pixels of a detail image represent the anmount of
variation of pixel values within said original inage at
the resolution |l evel of the detail inmage,

- resolution refers to the spatial extent of said

vari ati ons,
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- a residual inage is an approximation of said

original image with om ssion of all variations

conprised said detail inages,
b) nodifying the pixel values of said detail inmages to
yi el d pi xel values of a set of nodified detail inages

according to at | east one non-Ilinear nonotonically

i ncreasing odd conversion function with a slope that
gradual |y decreases with increasing argunment val ues,
and

c) conputing a processed i mage by applying a
reconstruction algorithmto the residual inmage and the
nodi fied detail images, the reconstruction algorithm
being such that if it were applied to the residual

i mages and the unnodified detail images, said original
i mge or a close approximation thereof would be

obt ai ned. "

Claim1l of the first auxiliary request restricts
claiml to a "radi ographic" image.

Claim 1 of the second auxiliary request adds to claim1
of the granted claimthat the conversion function
depends on the value of a pixel in the original image.

The appel | ant argued as foll ows:

In the tinme interval between the publication of D2 in
1986 and the priority date of the patent in 1991, many
t housands of researchers were working on the problem of
inmproving the quality of digital inmaging. Neverthel ess,
only the single docunent D2 proposed a contrast
enhanci ng techni que incorporating nulti-scale
deconposition. Al other efforts enployed single-scale
t echni ques such as unsharp nmaski ng or adaptive
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hi st ogram equal i sati on. The skilled person woul d have

t herefore considered D2 as an isol ated docunent and
woul d not have used it as a starting point for an
invention. Even if the | arge nunber of researchers in
the field had considered D2, the invention could not be
obvious if they had taken five years to conme up with
it. Since the patent was published, there has been a
shift in the industry towards using nulti-scale
deconposition for contrast enhancenent.

The di stinguishing features of claim1l of the main
request solved the probl em of enhancing the contrast

wi t hout creating artifacts. There was no hint in any of
the prior art of solving this problemusing the clained

sub-set of conversion functions.

In particular, D2 acknow edged, at page 352, colum 1,
penul ti mat e paragraph, that the i mage enhancenent woul d
lead to artifacts. D2 did not attenpt or need to renobve
t hem because the eye was tolerant to artifacts in video
signals at thirty franes per second. The invention, on
t he other hand, ainmed to renove artifacts conpletely.
This woul d have | ed the skilled person away from using
the teaching of D2 to solve the problem

Even if the skilled person had tried to inplenent the
conversion function described in D2, there were many

other functions that did not fall under claim1, such
as those filed in response to the Board's

conmuni cati on

The skilled person would not have considered the
teaching of D13 because it concerned contrast
enhancenent using unsharp masking. This was a two-scale
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deconposition, which could not be conbined with the
teaching of nulti-scale deconposition in D2.
Furthernore, D13 only disclosed, in Figure 6, a

pi ecewi se |inear conversion function that was
asymmetric and did not have a slope that gradually
decreased wth increasing argunent val ues.

The skilled person would not have consi dered D16
because it concerned noise reduction. This involved
attenuating | ow anplitude parts of the signal, whereas
t he patent was concerned with boosting these parts of
the signal. The docunent did not nention or suggest any
application to contrast enhancenent.

Claim 16 covered functions with a constant or

i ncreasi ng slope at the | owest anplitude val ues,
whereas according to claim1 the sl ope was gradual ly
decreasi ng over the whol e range of argunent val ues.
Claim 16 was therefore an independent claimcovering a

different set of conversion functions.

Concerning the first auxiliary request, the skilled
person woul d not have considered D2 for a radi ographic
application because D2 related to real-tinme video
images at thirty franmes per second in which aesthetic
considerations were nore inportant than the fidelity of
the information, which was the overriding consideration
i n radi ography. Furthernore, D2 inplied tolerating
artifacts that could not be allowed in a radi ographic

i mmge where a correct diagnosis was critical.

In the second auxiliary request, the conversion
function depended on the intensity value of the pixels
in the original image. The adaptivity nmentioned at the
end of D2 depended on the information in the detai
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i mges, which was only a part of the original inmge. D2
al so only nentioned adapting according to edge strength
and not the intensity of the pixels.

The respondent argued essentially as foll ows:

D2 was not an exotic docunent because it came froma
wel | known institute and was presented at a well known
conference. Since the docunent concerned contrast
enhancenent, the skilled person woul d have consi dered
it. There could have been many reasons why it took five
years to arrive at the patent after the publication of
D2, including inproved technol ogy, dissem nation of

i nformati on, and conpany R&D policy.

If claim1 were understood to include the functions
defined in dependent claim 16, the subject-matter of
claim1 | acked novelty with respect to docunent D16.

The skilled person would have arrived at the definition
given in claiml of the main request in an obvious
manner by nerely inplenmenting the information contained
in D2, nanely the functional disclosure of the
conversion function, w thout considering the probl em of

artifacts.

The skilled person woul d have al so considered D2 when
setting out to enhance the contrast of a radi ographic
i mage.

D2 al so suggested, in the final section entitled
"Future Work", using the adaptive conversion function
of claim1l of the second auxiliary request.
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Reasons for the Decision

1

2.2

2.3

1787.D

The appeal conplies with the requirenents referred to
in Rule 65(1) EPC and is, therefore, adm ssible.

Cl osest prior art

The patent concerns the problem of inage contrast
enhancenment in a radiographic imaging systemin which
there is a large difference in dynam c range between
the sensor and the imaging device. This is solved by
deconposing the image into nultiple detail inmges at
different resolution levels (nulti-scal e deconposition)
and filtering sone resolution levels with a non-1linear

conversi on functi on.

Docunents D13 and D16 do not relate to nulti-scale
contrast enhancenent, nor do they disclose conversion
functions identical to those of claim1. In this
context the Board does not consider the functions
defined in claim16 of the patent as granted to fal
under the definition of claim1, i.e. claiml1l6 is in
fact an independent claim D2, however, both concerns
nmul ti -scal e enhancenent and di scl oses a functional form

of the conversion function that covers the cl ai ned ones.

Nevert hel ess, the appellant is suggesting that D2
cannot be taken as a starting point to arrive at the

i nvention because, on the one hand, it is an isolated
docunent that no one had worked on in the five years
prior to the patent, and, on the other hand, it
mentions artifacts, the avoidance of which is a primary
obj ect of the invention.
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The Board first notes that any docunent that is state
of the art under Article 54(2) EPC may be a candi date
for the closest prior art; the state of the art is
everything made avail able to the public. The
jurisprudence acknow edges, however, sonme cases where a
docunent may not be a realistic starting point because
it either relates to outdated technol ogy, and/or is
associated with such well known di sadvantages that the
skill ed person would not even consider trying to
inmprove on it. In the present case, the appellant is
essentially offering an additional reason for not using
D2, nanely that it did not receive any attention after
its publication.

Consi dering these various criteria, firstly, the Board
does not judge that D2, published only five years
before the priority date of the patent, in any way
represents outdated technol ogy, even in a fast noving
area such as digital image processing. Secondly, it is
true that D2 nentions artifacts, which are clearly
undesirable in video i nages. However, the skilled
person knows that inmage processing invariably results
in artifacts in the imge and is constantly trying to
elimnate themor, at |least, reduce their visibility to
suit a particular application. The Board judges that
the mere fact that D2 nentions artifacts does not
represent such a well known di sadvantage that the
skilled person would not consider it. Mreover, D2
states that "Artifacts and distortions will tend to be
di spersed globally over the entire inage reducing their
noticeability.” Contrary to the appellant, the Board
judges this to be a statenent that woul d encourage the
skilled person to consider the teaching of this
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docunent to reduce artifacts. Finally, concerning the
status of D2 as an isol ated docunent, the Board agrees
with the respondent that there may be various unknown
techni cal or econom c reasons preventing an ot herw se
prom si ng approach from being adopted rapidly after its
early publication. In any case, a period of five years
does not appear to be excessive, in particular, taking
into account the tinme needed actually to inplenent and
eval uate the teaching of D2.

The Board accordingly judges that D2 can be used as the
cl osest prior art.

oj ective technical problem

It is common ground that claim1l of the main request
differs fromD2 in that the non-linear conversion
function is specified to be nonotonically increasing,
odd and to have a slope that gradually decreases with
i ncreasing argunment val ues, whereas the non-Iinear
conversion function of D2 is chosen to "boost the | ow
anplitude val ues and attenuate the high anplitude

val ues within a given band" (see page 352, end of
colum 2).

The appel |l ant argues that these features solve the
probl em of enhancing the contrast w thout creating
artifacts, whereas the respondent considers that the
problemis sinply to inplenment the functiona

definition of the conversion function given in D2.

It is established case | aw that the objective technical
problemto be used in the problem and sol uti on approach
is to be fornmulated so that it does not anticipate or
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contain pointers to the solution. This constrains the
specificity of the formulation. However, there is al so
a constraint on the amount that the fornulation can
"back off" fromthis specificity, i.e. a constraint on
the generality of the problem The problem can be no
nore general than the disclosure of the prior art
allows. Otherwi se, a problemcould be fornulated so
generally as to circunvent indications in a prior art
docunent towards the clained solution. Thus the correct
procedure for formulating the problemis to choose a
probl em based on the technical effect of exactly those
features distinguishing the claimfromthe prior art
that is as specific as possible w thout containing

el ements or pointers to the solution

In the present case, if D2 had disclosed a specific
conversion function that did not overlap with the
claimed function, the difference woul d have been the
totality of the new function, and a general problem
coul d possibly have been formul ated such as that of
avoiding artifacts. However, D2 discloses a functional
formof the conversion function that actually covers
the clained function and thus already di scl oses sone
part of it. The only differences are the
characteristics of the function that fulfil the
functional definition. Furthernore, although the
present patent specification nmentions the object of
reducing artifacts, it does not explain any surprising
reduction in artifacts achi eved by choosing the clai ned
characteristics of the conversion function over other
possibilities. All this points to a nore specific
probl em taking into account the conplete disclosure of
D2. The Board therefore judges that the direct effect
of the claimed function is to find appropriate
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characteristics that neet the functional definition
given in D2, as stated by the opposition division and
respondent.

| nventive step (nmain request)

Starting fromD2, the skilled person is thus faced with
the task of inplenenting the functional disclosure of

t he non-linear conversion function, nanely one that
boosts the | ow anplitude val ues and attenuates the high
anpl i tude val ues.

During the oral proceedings, the respondent drew a
graph showing a starting point that was effectively a
"non- nodi fyi ng" function of a straight |ine passing

t hrough the origin and having a constant sl ope of one.
In the grounds of appeal, the appellant had al ready
objected to the opposition division taking this sane
approach essentially because D2 did not disclose this
starting point, but only the above-nentioned functional
form The Board agrees that the analysis nust start
fromwhat is disclosed in D2, but views the opposition
di vision's and respondent's analysis rather as a

vi sual i sation of how the skilled person would attenpt
to put the abstract notion of the disclosed functional

definition of the non-linear function in concrete terns.

The Board al so agrees with the respondent that it
follows fromthe functional requirenent of boosting | ow
anpl i tude val ues and attenuating high anplitude val ues,
t hat the "non-nodi fying" function nust be nodified so
that a point on the graph with a | ow anplitude val ue
nmust be shifted up relative to a point with a higher
anplitude value. If this process is applied to
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successive pairs of points w thout maki ng any other

nodi fi cations, the Board sees no other possibility than
to arrive at a nonotonically increasing function with a
sl ope that decreases with increasing argunent. The
Board cannot inmagine that the skilled person would
consi der any function that decreases with increasing
anplitude values, since it would not start at the

origin and would result in a reversal of the inmage.

The respondent al so advances the argunment that if the
function were not nonotonic, such as the appellant's
"Mode 1" function acconpanyi ng the radiographic inages,
it would not be invertible, neaning that a given out put
val ue woul d have nore than one correspondi ng i nput

val ue. The Board is not fully convinced by this
argunent because the path set out above that the
skilled person would follow to inplenent the function
of D2 does not require an inversion of the function; an
inversion is only described in connection with the

Fi gure 4e enbodi nent of the invention. However, the
Board equally sees no reason for the skilled person,
using only the information in D2, to introduce any such

non-nonotoni ¢c el enent into the function.

4.4 It is common ground that in the present context, the
term "gradual |l y" should be interpreted as neani ng
snoot hly. Again the Board judges that a gradual curve
is an obvious possibility. It is true that a two-piece
I inear function, such as the appellant's "Mde 4"
functi on acconpanyi ng the radi ographic inmages, is a
straightforward possible inplenentation. Again, however,
there is no reason, follow ng the teaching of D2 al one,
to introduce an unsnooth portion into the function.

Mor eover, the Board judges that the skilled person

1787.D
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woul d generally appreciate that a function with such
unsnooth portions is likely to cause nore distortion
than a snooth function. Al though, it is well known that
pi ecewi se linear functions containing straight sections
are often used as approxi mati ons when snooth functions
are desired because they are easier to inplement, D13,
at page 5, lines 34 to 35, inplies that a snooth
function is preferable to a discrete one when
describing the virtually identical conversion function

of Figure 6.

Finally, the Board judges that the skilled person would
certainly consider the starting point of treating
light-to-dark transitions the sane as dark-to-Iight
transitions, so that the function should be odd. This
woul d be particularly so in an application where the
fidelity of the information is nore inportant than any
percei ved i nprovenent .

The Board therefore judges that, although the appell ant
is correct in stating that D2 covers an infinite nunber
of conversion functions, the skilled person woul d
arrive at the clainmed function (al so covering an
infinite nunber) in an obvious manner fromonly the
information contained in D2. The main request is
accordingly not allowable (Article 56 EPC)

| nventive step (first auxiliary request)

Claim1 of the first auxiliary request limts the
nmet hod of enhancing the contrast of an image in claiml
of the main request to apply only to a "radi ographic”

i mage.
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This restriction specifies the object clained in
claim1l (radiographic image) so that it is no |onger
quite the sane as that in the closest prior art (imge

in general).

A difference in the clained object and t he object

di sclosed in an otherwise simlar prior art docunent
typically causes difficulties applying the problem and
sol ution approach. This is because an additi onal
difference arises reflecting the change in object. In
order to formul ate the additional problem solved by
this difference without containing elenments or pointers
to the solution, nanely the new object, a formsuch as
"find an alternative application for ...[the subject-
matter of the prior art docunment]" is often the only
possibility. This type of problem does not usually
represent at all what a skilled person would do in rea
life and consequently leads to artificial reasoning. In
t hese cases, another closest prior art docunent is
usual ly chosen that relates to the same object as the
claim It is then a question of fact in the particul ar
case whether the skilled person would conbi ne the new
starting point with the original docunent.

However, in the present case, the Board considers that

a realistic problemcan be derived fromthe additiona
difference of the restriction to a radi ographic inmage.
This is because D2 is a general teaching in the field

of image processing as it refers to "many inmge

anal ysis applications” in the opening line. Furthernore,
t he opening two paragraphs of D2 nmention a specific
problemin this general field, nanmely enhancing the
contrast of an inmage with a discrepancy in dynanic

range between the image sensor and the display device.
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Thus, the objective problem sol ved by the additional
di fference could be viewed as applying the contrast
enhancenent technique of D2 to a particular inmge
anal ysi s application where the image has such a

di screpancy in dynam c range between the inage sensor
and the display device.

However, as explained in the introductory part of the
description of the patent, it is well known that the
pri mary probl em encountered when reproduci ng

radi ographic i mages is caused by the discrepancy in
dynam c range between the inage sensor and the display
device. Thus the Board judges that the skilled person
woul d consi der applying the contrast enhancenent

techni que of D2 to radiographic inmages.

The Board does not agree with the appellant that the
skilled person would not consider applying D2 to a

radi ographi c application because D2 relates to real -
time video inmages at thirty frames per second and
because it inplies tolerating artifacts which cannot be
allowed in a radiographic i mage where a correct

di agnosis is critical.

Firstly, radi ographic systens al so enpl oy video
processi ng systens, al beit high-end, and may al so
provide a noving i mage. Secondly, as nentioned in
connection with the main request (see point 2.5), the
skill ed person woul d have known that artifacts were

i nevi t abl e when appl yi ng non-1inear conversion
functions. Thus the question is rather how to control
themto a degree that is acceptable in a radi ographic
image. In the Board' s view the passage in D2 stating
that the artifacts and distortions are dispersed
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gl obally over the entire inmage reducing their
noticeability gives hope that the nulti-scale
deconposition techni que m ght produce acceptable

radi ographi c i mages, so that the skilled person would
at least try it.

The Board accordingly judges that the subject-matter of
claiml1 of the first auxiliary request does not add

anyt hing inventive.

| nventive step (second auxiliary request)

Claim 1 of the second auxiliary request adds to claim1
of the granted claimthat "said conversion function
depends on the value of a pixel in said original

i mage. "

The parties agree that this feature neans that the
conversion function depends on the intensity val ue of

the pixels in the original inmage.

The Board judges that this additional difference solves
t he additional problem of inproving the contrast

enhancenent .

The Board agrees with the respondent that the skilled
person woul d consi der inproving the contrast
enhancenent because D2 discl oses, at page 353 in the
first paragraph under the heading "Future Wrk", that
i dentical processing over all areas is non-opti nal

Mor eover, the paragraph also states that this is
because i nages often consist of extreme variations in
background illum nation and detail. The Board agrees
with the respondent that in the light of this the



6.5

6.6

1787.D

- 17 - T 1019/99

skill ed person woul d consi der adapting the processing
to the brightness of the imge. Since the sane

par agr aph al so states that the problemw th the non-
adaptive schene is that what gets done to an inmage
sanple in one area of the inage gets done identically
to an image sanple in all areas of the inmage, the Board
agrees that this would suggest to the skilled person
that the adaptivity should vary on a pixel to pixe
basi s, and hence on the value of the pixel as clained.

Al t hough the appellant is correct in stating that other
passages in D2 also nention that the adaptivity depends
on the information in the detail inmages, which is only
a part of the original inmge, and nentions adapting
according to edge strength, the Board judges that D2
nevert hel ess suggests the cl ainmed adaptivity for the

reasons given above.

The subject-matter of claim1 of the second auxiliary
request accordingly lacks an inventive step.

Since claim1 of all the requests |acks an inventive
step, it is not necessary to consider further the
allowability of independent claim 16 of the requests,
and it follows that the appeal nust be dism ssed.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

D. Sauter S. Stei nbrener

1787.D



