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DECI S| ON ON APPEAL

This is a decision on appeal under 35 U. S.C. § 134 from
the final rejection of clainms 1-9, 26, 27, 29, 30, and 32.
Clainms 10 and 28 have been canceled. dains 11-25 and 31 have
been wi t hdrawn from consi deration pursuant to a restriction
requi renent.

W affirmin-part but denonminate the affirmnce a new
ground of rejection because of new reasoning.

BACKGROUND

The disclosed invention is directed to a fuzzy logic
control systemthat replaces the knowl edge base of fuzzy |ogic
rul es, which nust be executed at each iteration during
runtinme, with a | ook-up table having a conpilation of val ues
t hat have al ready been derived fromexecuting a fuzzy logic
rul e base. In one exanple, the conpiled | ook-up table is
established by dividing the state space (i.e., fuzzy sets) of
the state variables into partitions as shown in figure 13
where a single rule is executed for each partition.

Claim1 is reproduced bel ow.

1. A conpiled fuzzy logic control systemfor
controlling a process, conprising:
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means for sensing at |east two continuously defined
state variables of the process;

means for receiving the sensed state variables from
t he sensi ng neans;

a nenory having a | ook-up table stored therein at a
plurality of menory |ocations, the | ook-up table being a
conpi l ati on of values derived fromexecuting a fuzzy
|l ogic rule base for the sensed state variables, such that
each of said plurality of nenory | ocations stores a val ue
representative of an output derived froman operation of
the fuzzy logic rule base;

means for generating an address for the sensed state
variables to a location in the | ook-up table of the
nmenory;

means for reading the | ook-up table in the nenory
| ocation corresponding to the generated address and
outputting the stored val ue derived from executing the
fuzzy logic rule base therefrom and

actuating neans coupled to the readi ng neans for
receiving the stored value and outputting a control

action to the process in accordance with the stored val ue
derived fromexecuting the fuzzy logic rul e base.

The exam ner relies on the followng prior art reference:

Basehor e 5, 245, 695 Sept enber 14, 1993
(filed June 12, 1991)

Clains 1-9, 26, 27, 29, 30, and 32 stand rejected under
S.C. 8 102(e) as being anticipated by Basehore.

W refer to the Exam ner's Answer (Paper No. 19) (pages

referred to as "EA ") for a statenent of the exam ner's
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position and to the Brief (Paper No. 18) (pages referred to as
"Br__") for appellants' position.
OPI NI ON

Clains 1-9 and 32

Appel I ants argue (Br9-10; Br14-15) that Basehore does not
di scl ose the | ook-up table limtation of clains 1 and 32.
Claim1 recites:
a nenory having a | ook-up table stored therein at a
plurality of menory |ocations, the | ook-up table being a
conpi l ati on of values derived fromexecuting a fuzzy
|l ogic rule base for the sensed state variables, such that
each of said plurality of nenory | ocations stores a val ue
representative of an output derived froman operation of
the fuzzy logic rule base .
The | ook-up table limtation in claim32 is essentially
i dentical except that it recites "the plurality” in the third
fromlast Iine quoted above. Appellants argue that "Basehore
does not disclose a nenory having a | ook-up table having a
conpi l ation of values derived fromexecuting a fuzzy |ogic
rul e base for the sensed state variables, wherein each of the
| ook-up table |locations stores a value representative of an

out put derived froman operation of the fuzzy |ogic rule base"

(enmphasis omtted) (Br9-10; Brl4).
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The exam ner states (EA3 and EA5): "see colum 1 and
figure 3, elenment 200, his plurality of fuzzifier registers
whi ch correspond to the plurality of input signals.” Colum 1
of Basehore states (col. 1, lines 10-21):

Control systenms and conputer-controlled el ectronic
devi ces have historically been controlled by digital
control systens. Such control systens use bi-state
digital logic which requires a value of either "TRUE" or
"FALSE", so that approximations are often required of
real -world control problens. For exanple, an
i nput/output relationship y=f(x) would be specified
ei ther as mathematical function or as a series of points
usi ng, for exanple, a |ook-up table .

Basehore di scusses that an alternative approach to control

t heory, known as "fuzzy logic," was devel oped in 1963 (col. 1
lines 38-39). There is no teaching in colum 1 of using a
| ook-up table with fuzzy logic as required for a 8§ 102
rejection.

The exam ner also points to registers 200 in figure 3.
The input signals are "mapped” to fuzzifier registers 200,
whi ch each contain data necessary to fuzzify input data
according to a predeterm ned fuzzy set (col. 6, lines 25-41).
"According to the preferred enbodi nent, each of the input

fuzzifier registers 200 is a 24-bit register having 8 bits for

crisp input data, 8 bits for the center |ocation of the fuzzy



Appeal No. 96-0361
Appl i cation 08/ 288, 154

set nmenbership function, 5 bits for the width of the
menber ship function, and 3 bits identifying the input
addressed by the address signal (FIG 6)." (Col. 9,
lines 5-11). These values are used to fuzzify the input
signals and do not contain output information. Therefore, the
regi sters 200 do not "store a value representative of an
out put derived froman operation of the fuzzy logic rule base"
(enphasi s added), as cl ai ned.

The exam ner also states with respect to claim1 that
"the row of registers in figure 3 act as the nenory havi ng
| ook-up table with each register being a separate nenory
| ocation, and each register contains a fuzzy set, a
conpi l ati on of values, which is derived fromthe rule nenory,
see figure 3, elenent 700, the rule nenory is the clained
fuzzy logic rule base" (EA6) and makes a simlar response with
respect to the argunent corresponding to claim 32 (EA6-7).
Each regi ster stores the value of one piece of input data
(sensed state variable) along with nmenbership function
i nformati on needed to calculate a fuzzified input signal as
di scussed in the preceding paragraph. The registers 200 do

not "store a value representative of an output derived from an
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operation of the fuzzy logic rule base," as clainmed. The
rules in rule base 700 are not enployed until the m nimm
conparator 500. The exami ner has failed to establish a prim
facie case of anticipation.

Nevert hel ess, for reasons not stated by the exam ner, we
find that Basehore appears to teach the clained invention.

Basehore di scl oses that the m ni mum conparat or 500
processes the fuzzified input signals in accordance with a
predeterm ned fuzzy logic rule selected fromthe rule nenory
700 (col. 6, line 48 to col. 7, line 4). The maxi mum
conparator 600 identifies the rule which has the nmaxi mum val ue
for the mnimumtermrule (col. 7, lines 11-16): "The
identified rule, selected as having the highest overall degree
of correlation and, therefore, the optinmmoutput, is

addressed fromthe rule nmenory 700 and the corresponding rule

output is provided to an output register 800" (enphasis
added). Basehore states (col. 7, lines 18-19): "The out put
regi ster 800 nodifies the existing (or initial) output on the
basis of the rule output provided." The output register is
shown in figure 10. Basehore states (col. 15, |lines 29-33):

"The MAX RULE signal fromthe maxi mum conparator 600 is
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supplied to the rule nenory 700 in order to access the action
val ue signal ACTI ON whi ch provides the offset to be added to
the existing output signal."” Therefore, the rule base 700 is
a | ook-up table addressed by the identified MAX RULE. The
rule base 700 is a conpilation of rules for sensed state

vari abl es, and the rule nenory stores a val ue ACTI ON
representative of an output. The rule base 700 in Basehore is
"a conpilation of values derived fromexecuting a fuzzy logic
rul e base for the sensed state variables” in the sane way as
appellants' rule base in figure 13. It is true that Basehore
continuously evaluates all of the fuzzy |ogic at each
iteration in order to determ ne the MAX RULE to address the
ACTI ON signal, however, this is not excluded by the | anguage
of claimse 1 and 32. Unfortunately, we do not have the benefit
of appellants' argunents about these teachi ngs of Basehore.
Because the rejection is still based on anticipation over
Basehore, we sustain the rejection of clains 1 and 32.

However, because we rely on different teachings of Basehore,
we denom nate this decision as containing a new ground of

rejection under 37 CFR 8§ 1.196(b).
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Claims 2 and 5 have not been separately argued; however,
we consider them because of the new ground of rejection. The
stored ACTION value in Basehore is representative of an out put
fromexecuting a single rule as clainmed in claim2; therefore,
the rejection of claim2 is sustained. The stored value in
Basehore does not appear representative of a neans of nmaxi ma
defuzzification as recited in claim5, but is an out put
corresponding to the optimumrule; therefore, the rejection of
claim5 is reversed.

Appel lants argue that claim 3 recites that each nenory
| ocation corresponds to a partition in state space in which a
corresponding rule is domnant. Since Basehore selects the
MAX RULE for an optimumrule fromanong the rules of the rule
base, and since the rule base represents a partition of the
state space in the sane manner as appellants' figure 13, each
address in the rule base 700 can be said to correspond to a
partition in state space in which a corresponding rule is
dom nant (optinmunm). The rejection of claim3 is sustained.

Appel l ants argue that claim4 recites that boundaries
bet ween adj acent partitions are defined by points of

i ntersection between adjacent terns in a subset. Since
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rul es, the boundaries appear to be defined by points of
i ntersection between adjacent terns in a ternset. The
rejection of claim4 is sustained.

We find that Basehore does not suggest the limtations of
clainms 6-9, which are separately argued by appellants.

Therefore, the rejection of clains 6-9 is reversed.

Clains 26, 27, 29, and 30

Appel  ants argue (Br13) that Basehore does not disclose
the |l ook-up table limtation of claim26. Claim26 recites:
a conpilation nenory having a | ook-up table stored
therein at a plurality of nenory |ocations, each of said
plurality of menory | ocations having one or nore
poi nters, each pointer corresponding to each rule from
said rul e base which has a non-zero output when the state
vari abl es have val ues correspondi ng to the address of
that menory | ocation
The | ook-up table of claim26 differs fromthe | ook-up table
of clainmse 1 and 32 in that it stores pointers to rules and
recites "neans for executing the rules corresponding to the
read out of the pointers.”

The exam ner makes the sanme argunents with respect to the
| ook-up table of claim?26 as for clainms 1 and 32. These

argunents are agai n nonpersuasive. The rule base 700 in

- 10 -
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Basehore, which we have relied on as a | ook-up table in the
rejection of clains 1 and 32, does not disclose storing
pointers to rules. Accordingly, the anticipation rejection of
clainms 26, 27, 29, and 30 nust be reversed.

CONCLUSI ON

The rejection of clains 1-4 and 32 is sustained.

The rejection of clains 5-9, 26, 27, 29, and 30 is
reversed

The rejection of clains 1-4 and 32 is denom nated as a
new grounds of rejection pursuant to 37 CFR 8§ 1. 196(b) (anended
effective Dec. 1, 1997, by final rule notice, 62 Fed. Reg.
53, 131, 53,197 (QOct. 10, 1997), 1203 Of. Gaz. Pat. &
Trademark Office 63, 122 (Cct. 21, 1997)). 37 CFR 8§ 1.196(b)
provi des that, "A new ground of rejection shall not be
considered final for purposes of judicial review™"

37 CFR 8 1.196(b) al so provides that the appell ant,

WTH N TWO MONTHS FROM THE DATE OF THE DECI SI ON, nust exerci se

one of the followng two options wth respect to the new
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ground of rejection to avoid term nation of proceedings
(8 1.197(c)) as to the rejected cl ains:

(1) Submit an appropriate anendnent of the
claims so rejected or a showing of facts relating to
the clains so rejected, or both, and have the matter
reconsi dered by the exam ner, in which event the
application will be remanded to the exam ner.

(2) Request that the application be reheard
under 8 1.197(b) by the Board of Patent Appeals and
I nterferences upon the same record.

No tinme period for taking any subsequent action in
connection with this appeal may be extended under 37 CFR

§ 1.136(a).

AFFI RVED- | N- PART - § 1.196(b)

JAMES D. THOVAS )
Adm ni strative Pat ent Judge )

)

)

)

) BOARD OF PATENT
JOHN C. MARTI N ) APPEALS
Adm ni strative Patent Judge ) AND

) | NTERFERENCES

)

)
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