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Summary of Facts and Submn ssions

3087.D

Eur opean patent No. 0 402 143 (application

No. 90 306 215.6) was maintained in an anended form by
the opposition division, on the basis of a set of
clainms of which claim1l reads as foll ows:

"1 An i mage form ng apparatus having a plurality of
processing neans for performng a process for formng a
visible imge by printing on a recording nmaterial (171
etc), the inmage form ng apparatus conprising:

a detector (163-2)for detecting a plurality of
guantities of state relating to said imge formng
process, and

control neans (801,813,807 etc) for deriving from
the detected quantities of state a control quantity for
controlling a first aspect of the process, and for
appl ying the determ ned control quantity to at | east
one (163-1) of said processing neans,

characterised in that each of the detected
quantities of state relating to said process for
formng a visible image is exam ned by said contro
nmeans using a plurality of qualitative classification
standards (NB, NS, ZO PS, PB) which are determ ned
based on characteristics of said process,

in that the control neans conprises a nenory
(803)for storing one or nore rules qualitatively
relating said quantities of state with the contro
quantity, a function nenory (803) storing a plurality
of menbership functions expressing said quantities of
state and said control quantity as nenbers of a
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plurality of fuzzy sets, a part of the fuzzy sets being
used for examning the quantities of state and an

i nference conputer (801, 803,805) conprising a centra
processing unit (CPU) which, fromthe degree to which
each of the detected quantities of state belongs to the
or each fuzzy set, infers in accordance with said
rule(s) a value for said control quantity, and

in that said central processing unit (CPU) is
further arranged at other tinmes to control a second
aspect (133) of the process which is different fromthe
first aspect and is not controlled by fuzzy inference."

The opposition division in its interlocutory decision
referred in particular to the foll ow ng docunents:

01: US-A-4 348 102,

02: "An introductory Survey on Fuzzy Control"; M
Sugeno; Information Sciences: An Internationa
Journal, Volune 36, 1985, pages 59 to 83;

03: "Application of Fuzzy Control for Servo Systens";
Y. F. Li et al.; Proceedings of the |IEEE
I nternati onal Conference on Robotics and
Aut omat i on, Phil adel phia 1988, pages 1511 to 1519;

06: "Al application for progress regulation and servo
control™; N. R Sripada et al; |IEE Proceedings,
Vol unme 134, Pt. D, No. 4, July 1987, pages 251 to
259; and

07: GB-A-2 142 751

In the opposition division's view, the apparatus of
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claim1 differed fromthe closest prior art described
in docunent O7 in that the central processing unit was
arranged for controlling a first aspect of the inmage
form ng process in accordance wth fuzzy inference and
in that it was further arranged at other tinmes to
control a second aspect of the image form ng process
whi ch was not controlled by fuzzy inference. The

i mpl ementation of fuzzy control in an inmge form ng
device did not involve an inventive activity in viewin
particul ar of the background know edge of the skilled
person with respect to fuzzy control as exenplified by
docunment 02 and by the teaching of docunent 03 relating
to the sinmulation of fuzzy control of a servo notor,
the latter being suitable for use in a printer.

The opposition division considered that there was
however no teaching in the available prior art that
woul d pronpt the skilled person to arrange the
controlling nmeans so that fuzzy control and non-fuzzy
control are run on a sane central processing unit (CPU)
in a multi-tasking node, when inplenenting fuzzy
control in an inmage form ng device as known from
docunent 07 (see point 5 of the reasons).

The appel | ant (opponent) | odged an appeal against the
opposition division's interlocutory decision, relying
inits statenent of the grounds of appeal upon the
foll ow ng additional citation:

09: "AN EXPERI MENTAL STUDY ON FUZZY PARKI NG CONTROL
USI NG A MODEL CAR'; M Sugeno et al; Industria
Applications of Fuzzy Control, Elsevier, 1985,
pages 125 to 138.

Oral proceedings were held on 10 Cctober 2001, which
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were not attended by the respondent (proprietor of the
patent), as announced in its letter of 4 Septenber 2001
in which it also requested that the appeal be dism ssed
and that the patent be maintained in the formall owed
by the interlocutory decision of the opposition

di vi si on.

The appel |l ant requested that the decision under appea
be set aside and that the European patent in suit be
r evoked.

The appellant in support of its request subnmtted that
at the date of the patent in suit, inplenenting
different controllers in a single CPU operated in a

ti me-shared node was a common procedure, as was

evi denced for instance by docunent 07.

There was al so anple evidence in the prior art
citations that fuzzy logic was known as a relatively
si npl e means of controlling conplex, non |inear
processes, which in substance only involved the
solution of elenentary geonetrical problens, |like the
cal cul ation of areas and the determ nation of the
position of centres of gravity, and which did not
require much processing tinme. Docunent 03 for instance
explicitly states that "such non-mathematical contro
algorithnms can easily be inplenented in a conputer and
they are straight forward and should not involve any
comput ati onal problens"” (see page 1511, right-hand
columm, the second paragraph).

Docunent 06 relates to tenperature control and

regul ation, which is close to the application envi saged
also in the patent in suit. This citation already

di scl oses a servo control process in which both non-
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fuzzy aspects (the actual controlling of the
tenperature) and fuzzy aspects (the cal culation of the
swi tching paraneters) are inplenented in a single
controller. Moreover, once the operational tenperature
is achieved, tenperature regulation is perfornmed in a
fully fuzzy node, which in the enbodi nent disclosed is
i npl emented in a separate controller. The docunent
however explicitly states that normally both servo
control and regulation would be conbined in a single
controller (see page 252, paragraph 1.4).

Docunent 09 al so discloses an application in which a
singl e processor controls both a non-fuzzy position
nmeasuri ng process aspect, nanely the determ nation of
the car's position, and a fuzzy process aspect, nanely
the cal cul ation of speed and stirring angle.

Accordingly, the clained integration of fuzzy and non-
fuzzy process controllers in a single CPUis an option
whi ch the skilled person would have envi saged in an
obvi ous way.

The respondent in its witten subm ssions contested

t hat neasurenent of direction and distance in
docunent 09 constituted a control function within the
nmeani ng of the patent. Further, this docunent was
nmerely an acadeni c paper reporting on experinents,

whi ch woul d not have been taken into account by a
person skilled in the art of image form ng.

Docunent 03 considers fuzzy control as an alternative
to non-fuzzy control, which inplies that it does not
contenpl ate using fuzzy and non-fuzzy control aspects
al ongsi de each other in a single mcroprocessor. This
docunent al so discloses the use of pre-established
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| ook-up tables, and it does not therefore allow for
real -tinme process control.

Docunent 06 expressly states that separate controllers
are used for convenience and to shorten the conputation
time, and that a work station which is significantly
nore powerful than the IBMPCis required to facilitate
nore realistic applications. The skilled person is thus
told how onerous the inplenentation requirenents are
likely to be in a real-world inage printing operation
with nmultiple inputs. This citation therefore actually
teaches away fromthe invention

Reasons for the Decision

3087.D

The appeal is adm ssible.

Adm ssibility of docunent 09 into the procedure

Docunent 09 was relied upon by the appellant for the
first time in its statement of the grounds of appeal of
22 Septenber 1998, which is long after expiry of the
delay for filing an opposition.

The technical content of the docunment is however easy
to understand, and the respondent inplicitly accepted
its introduction into the procedure and discussed its
nmerits in its response of 12 April 1999 to the
statenent of the grounds of appeal. He did not either
contest the board's provisional opinion as expressed in
its communi cation of 18 May 2001 annexed to the sumons
to attend oral proceedings, that late filed docunent 09
could be allowed into the procedure.
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Accordingly, docunent 09 is admtted into the
procedure.

Patentability

The respondent did not contest the opposition

di vision's conclusions that the closest prior art was
di scl osed in docunent 07, that despite the el aborate
wordi ng of claim1l the cl ained apparatus was

di stinguished fromit essentially by the inplenentation
of fuzzy control and by the fact that fuzzy and non-
fuzzy controls were run on the sane CPU in a nmulti-
taski ng node, and that the inplenentation of fuzzy
control in an inmage form ng device could not per se

i nvol ve inventive activity.

I ndeed, the citations on file in the board' s view
provi de anpl e evidence that at the date of the patent
the interest of using fuzzy logic in the control of
processes was well known, in particular in the art of
tenperature control in general. Therefore, the nere

i dea of using this known technique also in conjunction
with the control operations in the inmage formng

appar atus of docunent 07 cannot positively contribute
to inventive step

For these reasons, the present decision may concentrate
on the issue of the contribution involved by the second
cl ai med di stinguishing feature, nanely the

i npl ementation of the control of both fuzzy and non-
fuzzy process aspects in a single CPU

Docunent 07 is dedicated to the non-fuzzy control of an
i mge form ng apparatus using a CPU operated in a
ti me-shared node, a plurality of different tasks being
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executed in parallel in such a way that at each instant
only one task is executed and the other tasks are in a
waiting state (see page 3, lines 5to 8). The autonmatic
control operations include tenperature control for

mai ntaining a tenperature of a fixing heater at a
constant tenperature, which is an application

contenpl ated also in the description of the present
patent, toner density control, photosensitive nmateri al
potential control, light intensity control, etc. (see
page 2, lines 36 to 40, table 3 on page 7 and the

par agraph bridgi ng pages 8 and 9). The docunent al so

di scl oses a separate m croprocessor unit dedicated to
controlling the servo notor of the optical system and
to operating a speech recognition unit, as was
correctly recogni sed by the opposition division (see
Figure 15 and the paragraph bridging pages 18 and 19).

In view of the use of a separate CPU for the servo
notor control in docunent 07, the opposition division
concl uded that the prior art did not pronpt the skilled
person to allocate the fuzzy control of a unit such as
a servo notor to the main CPU when inplenenting fuzzy
control in the apparatus of docunent 07 (see the | ast
sentence of paragraph 5.4.2 of the reasons of the

i nterl ocutory decision).

However, the board notes that present claim 1l does not
specify which aspect of the control process is
subjected to fuzzy control, and that the enbodi nent of
the patent in suit corresponding to an apparatus of the
type disclosed in docunent 07 actually incorporates
fuzzy control of the heater of a fixing device (see
page 7, lines 29 to 38, Figure 1 and dependent

clains 16 and 17).
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In docunent 07 the fixing heater is controlled in a
non-fuzzy node by the main CPU operated in a tine-
shared node, in parallel with other non-fuzzy contro
t asks.

Fuzzy | ogic was known at the priority date of the
patent in suit to be particularly well suited for the
control and regulation of tenperature in technica
appl i cations involving heating processes (see the
exanples in the paragraph bridging pages 72 and 73 of
docunent 02 and in the third paragraph of the right-
hand col um on page 1511 of docunent 03, or the only
exanpl e described in the paragraph bridgi ng pages 251
and 252 of 06).

Accordingly, merely replacing the non-fuzzy fixing
heater controller as inplenented in the main CPU of
docunent 07 by a fuzzy controller, thus |eaving the

ot her non-fuzzy controllers of said nmain CPU

unnodi fied, which i mediately | eads to an apparatus as
set out in claiml of the patent in suit, cannot be
considered to inply an inventive step, in the absence
of any strong reason for the skilled person not to
envi sage such dual inplenmentation in a single CPU.

The appellant in this respect denonstrated at the
board's satisfaction that at the date of the patent the
skilled person was aware of the fact that fuzzy logic
did not involve any fundanental difference or
conputational difficulty which could have deterred him
frominplenenting fuzzy control al ongside non-fuzzy
control in a single CPU.

Docunent 03 indeed explicitly states that fuzzy contro
algorithnms can easily be inplenented in a conputer and
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that they are straightforward and should not involve
any conputational problens (see page 1511, right-hand
col umm, second paragraph).

Docunment 06, which describes an application of
artificial intelligence in which both fuzzy and non-
fuzzy control functions cooperate so as to achi eve
tenperature control, stresses that both functions would
"normal | y* be conbined in a single controller, even if
in the exanpl e described they were inplenented
separately for convenience and to shorten the
conputation tinme (see page 252, paragraph 1.4).

Docunent 09 describes an experinental study on fuzzy
control of a nodel car. In this application a single

m croprocessor controls both non-fuzzy aspects of the
control process, |like the nmeasurenment of distance and
di rection using ultrasonic transducers, and the fuzzy
i nference of control signals for the car novenent. This
docunent does indeed not relate to the type of inmage
form ng apparatus concerned by the patent in suit, and
it cannot be considered as formng part of the prior
art which the skilled person woul d necessarily have
taken into consideration, accordingly. The docunent
however sinply confirns that inplenmenting both fuzzy
and non-fuzzy control functions in a single CPU does
not raise any particular technical difficulties.

Incidentally, the specification of the patent in suit,
whi ch does not offer any specific details of the
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operation of the CPU sharing both fuzzy and non-fuzzy
tasks, al so suggests that there was no particul ar
technical difficulty at the filing date of the patent
for the skilled person to inplenent such dua

oper ati on.

For these reasons, the subject-matter of claim1l as
amended in accordance with the respondent's request
(patent maintained in the formallowed by the
interlocutory decision of the opposition division) does
not involve an inventive step within the neani ng of
Article 56 EPC.

4. The requirenents of Article 102(3) EPC for the patent
bei ng nai ntained wth a so anended claimare not net,
accordi ngly.

Or der

For these reasons it is decided that:

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

2. The patent is revoked.

The Regi strar: The Chai r man:
P. Martorana E. Turrini
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