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The clained invention relates to an apparatus for
estimating the state of a system based on recorded historica
data which relate input and output data. Appellants disclose
on pages 12-16 of the specification that Figs. 1-4 illustrate
the quantization of data in an input space in accordance with
the required precision of output data, the devel opnent of a
causal relationship nodel based on the nunber of occurrences
of output data corresponding to particul ar conbi nati ons of
i nput data, and the cal cul ation of areas of precision (i.e.
nei ghbor hoods) in input space which correspond to output data
having the required precision. New input data is then placed
i n the cal cul ated nei ghborhood and t he nei ghborhood is
enl arged or zoomed to extract simlar case data based on the
degree of enlarging. Appellants also disclose on pages 30-35
of the specification various nmathematical techniques for
determining the simlarity of cases for extraction which are
then utilized to estinmate system output state based on the new
I nput events. An application of the state estimting
apparatus to a heating/cooling systemto estimate air
conditioning load is disclosed by appellants at page 17 of the
specification and illustrated at Figs. 5A and 5B.
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Representative claim1l is reproduced as foll ows:

1. A state estimating apparatus for inferring a val ue of
single output data froma plurality of input data given as
i nput factors and estinating a state of a system the
plurality of input data and the single output data being tine
series data which continuously change, and the plurality of
I nput data and the single output data having an inplicit
rel ati onshi p which continuously changes, conpri sing:

i nput space quantization neans for quantizing an input
space having the input data fromcase data indicating a
plurality of past input data and past single output data
stored in advance, in accordance with a required precision of
the single output data;

storage neans for cal culating a nunber of tines of
occurrence of the single output data corresponding to each
i nput event in the input space quantized by said input space
quanti zati on nmeans, a nean value of the single output data,
and a nean val ue of change anounts of the single output data,
and for storing a set of the nunber of tinmes of occurrence and
t he nean val ues as a causal rel ationship nodel;

neans for, on the basis of a concept of continuous
mappi ng of a topol ogy, calculating a nei ghborhood of the input
space which satisfies the required precision of the single
out put data as a statistical anmount of all input data of the
case data, and for expressing the cal cul ated nei ghborhood of
the input space as a quantization nunmber by which the input
space i s quanti zed,

simlar case extraction neans for, when a new i nput event
is input, enlarging the cal cul ated nei ghborhood of the input
space to a predeterm ned degree, and extracting an input case
simlar to the cal cul ated nei ghborhood from an input case in
t he i nput space;

simlarity determ nation neans for determning a
simlarity between the new i nput event and the extracted
simlar input case on the basis of the predeterm ned degree of
enl argi ng; and
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estimati ng nmeans for selecting an input case
corresponding to the simlarity determned by said simlarity
determ nation neans fromthe extracted simlar input case, and
estimating a val ue of output data corresponding to the new
i nput event on the basis of the nmean val ue of the single
out put data corresponding to the selected input case and the
mean val ue of change anobunts of the single output data.

The exam ner relied on the follow ng references:

“Case- Based Reasoni ng,” Defense Advanced Research Projects
Agency I nformation Sci ence and Technol ogy O fice: Machine
Learni ng Program Pl an, pp. 1-13 WMy 1989

Hanson 5, 257, 206 Cct. 26,
1993

Clainms 1-6 stand rejected under 35 U.S.C. §8 103 as being
unpat ent abl e over “Case-Based Reasoni ng from DARPA: Machi ne
Learning Program Pl an”, hereinafter referred to as DARPA, and
Hanson.

Rat her than reiterate the argunents of Appellants and the
Exami ner, reference is made to the briefs? and answer for the
respective details thereof.

W will not sustain the rejection of clains 1-6 under

35 U S.C. § 103.

2 The Appeal Brief was filed March 11, 1996. |In response
to the Exam ner’s answer dated July 24, 1996, a Reply Bri ef
was filed Sept. 20, 1996 which was acknow edged and entered by
the Exam ner wi thout further coment on Cct. 16, 1996.
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The Exami ner has failed to set forth a prima facie case.
It is the burden of the Exami ner to establish why one having
ordinary skill in the art would have been led to the clained
i nvention by the express teachings or suggestions found in the
prior art, or by inplications contained in such teachings or
suggestions. In re Sernaker, 702 F.2d 989, 995, 217 USPQ 1, 6
(Fed. Cir. 1983). "Additionally, when determn ning
obvi ousness, the clainmed invention should be considered as a
whol e; there is no legally recognizable 'heart' of the
i nvention." Para-Ordnance Mg. v. SGS Inporters Int’'l, Inc.,
73 F.3d 1085, 1087, 37 USPQd 1237, 1239 (Fed. Gir. 1995),
cert. denied, 117 S.Ct. 80 (1996) citing W L. Gore & Assocs.,
Inc. v. Garlock, Inc., 721 F.2d 1540, 1548, 220 USPQ 303, 309
(Fed. Cir. 1983), cert. denied,
469 U.S. 851 (1984).

In regard to the rejection of clainms 1-6 under 35 U. S.C.
8§ 103 as bei ng unpatentabl e over DARPA and Hanson, Appellants
initially argue on page 20 of the Brief that DARPA | acks any
teachi ng of cal cul ati ng the nei ghborhood of an input space in

accordance with the required precision of the output data and



Appeal No. 97-1622
Application No. 08/109, 179

further has no disclosure of the expression of such cal cul ated
nei ghbor hood by a quantization nunber. W note that
Appel lants’ claim1 recites

means for, on the basis of a concept of

conti nuous mappi ng of a topol ogy, calculating a

nei ghbor hood of the input space which satisfies

the required precision of the single output data

as a statistical anount of all input data of the

case data, and for expressing the cal cul ated

nei ghbor hood of the input space as a

quanti zati on nunmber by which the input space is

guanti zed,

The Exam ner (answer, page 9) relies on a teaching of
Hanson for this feature although DARPA was relied on in the
statenment of the ground of rejection (answer, page 4). The
Exam ner contends that the setting up of the histogramin
Hanson woul d neet the claimrequirenents. Hanson is directed
to a statistical process control technique in which historica
frequency distribution data from sel ected vari abl es are
plotted to develop a histogram(e.g. Figs. 4 and 5), the data
of which can be analyzed utilizing various statistical contro
techni ques such as trend analysis to devel op contro
paraneters such as alarmlimts. The Exam ner has argued
(page 9 of answer) that the establishnment of a histogram woul d

necessary include a quantization and the cal cul ati on of input
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space nei ghborhood of required precision. The Exam ner
further offers an anal ogy of increasing the anmount of “bins”
whi ch receive data and correspond to the contiguous vertica
bars in the Fig. 4 histogram of Hanson dependent on the
precision required. Upon a careful review of DARPA and
Hanson, we find that neither reference teaches the clai ned
cal cul ati on of nei ghborhood input space. Wile we agree with
the Exami ner that the setting up of a histogram such as
illustrated in Hanson involves a quantization of input space,
such quanti zati on does not involve a calculation of a
nei ghbor hood of input space which satisfies the required
preci sion of single output data. W further agree with
Appel l ants (page 8 of reply brief) that Hanson is silent as to
the expression of a cal cul ated nei ghborhood as a quanti zati on
nunber as cl ai ned.

Appel I ants further argue on pages 20 and 21 of the Brief
t hat DARPA does not teach the enl argenent of the cal cul ated
nei ghborhood to extract simlar cases and further does not
teach a simlarity determ nation based on a predeterm ned

degree of enlarging. Appellants recite in claim1l
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simlar case extraction neans for,

when a new i nput event is input, enlarging the
cal cul at ed nei ghborhood of the input space to a
predet erm ned degree, and extracting an input
case simlar to the cal cul at ed nei ghborhood from
an input case in the input space;

simlarity determ nation neans for
determining a simlarity between the new i nput
event and the extracted simlar input case on
the basis of the predeterm ned degree of
enl ar gi ng;

The Exam ner, in arguing (answer, page 10) that DARPA

di scl oses this feature, submts that the concept of “partia
mat chi ng” whi ch avoi ds searching extensively through all the
stored cases for exact matches woul d involve enlarging of a

nei ghborhood. The exam ner states at page 10 of the answer

In the “Indexing” section of pages 6-7 DARPA clearly
teaches that “stored cases are unlikely to nmatch

exactly,” thus one nust “perform sone form of
partial matching.” This clearly teaches enlarging
t he

nei ghborhood to extract a simlar case.

Appel | ants have responded at page 9 of the reply brief and
after a careful review of DARPA we agree that although
“partial matching” mght involve the selection of nost-on-
poi nt cases from cases which do not match exactly, such

technique falls short of disclosing the clained enlargenent

of
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cal cul at ed nei ghborhood to a predeterm ned degree to find a
better match anong the stored cases as well as the clai ned
simlarity determ nation on the basis of that predeterm ned
degree of enlarging .

We are not inclined to dispense with proof by evidence
when the proposition at issue is not supported by a teaching
in a prior art reference, common know edge or capabl e of
unquesti onabl e denonstration. Qur review ng court requires
this evidence in order to establish a prina facie case. Inre
Knapp- Monarch Co., 296 F.2d 230, 232, 132 USPQ 6, 8 (CCPA
1961); In re Cofer, 354 F.2d 664, 668, 148 USPQ 268, 271-72
( CCPA 1966) . In regard to the Hanson reference which is
relied on by the exam ner as teaching the quantization feature
of claim1l, Appellants argue on pages 19 and 20 of the Brief
t hat Hanson does not disclose a quantization of input space in
accordance with a required precision of single output data and
further that Hanson nerely anal yzes neasured data to obtain
frequency of appearance anong past accunul ated dat a.

Appel lants recite in claim1l
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i nput space quantization neans for quantizing an

I nput space having the input data from case data

indicating a plurality of past input data and past

single output data stored in advance, in accordance

with a required precision of the single output data;

storage neans for cal culating a nunber of tines

of occurrence of the single output data

corresponding to each input event in the input space

guanti zed by said i nput space quantization neans, a

nmean val ue of the single output data, and a nean

val ue of change anounts of the single output data,

and for storing a set of the nunber of tines of

occurrence and the nmean val ues as a causa

rel ati onshi p nodel ;

The Exam ner argues (answer, pages 7 and 8) that the very
act of setting up a histogram woul d necessary i ncl ude
quanti zing of input space. On this point we reiterate our
earlier discussion of the “quantization” teachings of Hanson.
We agree with appellants argunment on pages 5-7 of the reply
brief that although Hanson di scl oses a quantization of data,
such is not a quantization which relates input data to a
requi red precision of single output data nor does it result in
t he devel opnent of a causal rel ationship nodel as clai ned.

Clainms 2-5 and 6 are dependent on independent claim1 and
as they include all the limtations of claim1l the rejection

of these clains is also reversed.
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In regard to i ndependent claim4, Appellants argue on
page 26 of the Brief that this claimcalls for the input space
quanti zation feature recited in independent claim1 and relies
on previous argunents as to |ack of teaching of this feature
i n DARPA or Hanson. Appellants further contend that claim4
calls for classification neans, counting neans, possibility
di stri bution generation nmeans, determ nation neans, and
possibility-of attribution determ nation neans. These cl ai ned
nmeans are also recited in claim5 which is dependent on cl aim
1. On pages 24 and 25 of the brief, appellants contend that
Hanson does not disclose the specific classification neans
recited nor any of the other recited neans.

The exam ner has applied the sanme rejection to
I ndependent claim4 as to claim1 (answer, pages 4 and 12).

We find that independent claim4, although directed to a

di fferent enbodi nent than claim 1, includes a recitation of
quanti zation simlar to that of independent claim1 and agree
wi th appellants’ argunents at page 26 of the brief that
nei t her DARPA nor Hanson provi de such a feature as cl ai ned.
In addition, claim4 adds |imtations directed to clustering,
possibility distribution, and possibility-of attribution

11
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determi nation which on careful review we find are not

di scl osed in either Hanson or DARPA
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We have not sustained the rejection of clains 1-6 under

35 U S.C 8§ 103. Accordingly, the Exam ner's decision is

rever sed.

irg

REVERSED

LEE E. BARRETT
Adm ni strative Patent Judge

M CHAEL R. FLEM NG
Adm ni strative Patent Judge

JOSEPH F. RUGAE ERO
Adm ni strative Patent Judge
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Laurence J. Marhoefer
Lane, Aitken & McCann
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Washi ngton, D.C. 20037
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