The opinion in support of the decision being entered today (1) was not witten for
publication in a law journal and (2) is not binding precedent of the Board.
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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte Chris W Baungart and Christopher A C arcia

Appeal No. 95-1217
Appl i cation 08/039, 674

Bef ore HAI RSTON, BARRETT, and FLEM NG Adm ni strati ve Pat ent
Judges.

FLEM NG, Adm ni strative Patent Judge.

DECI SI ON ON APPEAL

This is a decision on appeal fromthe final rejection of
claims 1 through 13 and clainms 15 through 20, all of the
clainms pending in this application. Caim 14 has been
cancel ed.

The invention is directed to an automatic target

recogni tion apparatus and nethod. The invention can be used

1 Application for patent filed March 30, 1993.
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to recogni ze an object, such as a land mne, within a

digitized image. 1In the

clainmed invention, a canera/digitizer transmts a digitized
i mage signal to a conputer. The conputer processes the inmage
by using a nunber of different analysis chains. Exanples of
anal ysis techni ques that nmay be used in these anal ysis chains
are object texture anal ysis, background subtraction, and
obj ect edge enhancenent. The anal ysis chains are shown in
Figure 3. Each of the analysis chains receives the inmge
signal and analyzes it in parallel wth the other analysis
chains. The information obtained in each of the analysis
chai ns can be conbined to obtain a single result.

| ndependent claim 1 is reproduced as foll ows:

1. An automatic target recognition apparatus for
recogni zing an object within a digitized i nage, conpri sing:

a video canera and digitizer for producing a
digitized i mge;

and a conputer for processing the digitized inmage,
wher ei n;

the inmage is processed in a plurality of parallel
anal ysi s chains, each of said anal ysis chains being a distinct
means for anal yzing the image such that the object nay be
identified by one or nore of said parallel analysis chains.
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The Exam ner relied on the follow ng references:

Corwin et al. 5, 233, 541 8/ 93
Fukum zu 5, 060, 278 10/ 91
Crimmns et al. 4,644, 585 2/ 87
Prakash 5, 054,101 10/ 91
Huynh et al. 4,878,114 10/ 89
Eckstein, Jr. 3,947, 833 3/76

Nat akani 4,817,174 3/ 89

Hunt et al. 4,335,427 6/ 82

Clainms 1 through 13 and clains 15 through 20 stand
rejected under 35 U.S.C. § 112, § 1, as based on a non-
enabling disclosure. dainms 3, 7 through 11, and 17 through
18 stand rejected under 35 U.S.C. 8§ 112, | 2, as indefinite
due to failure to point out and distinctly claimthe
i nventi on.

The clains were also rejected under 35 U S.C. § 103.
Clains 1, 5, 12, 13, and 15 stand rejected under § 103 as
unpat entable over Corwin et al. in view of Fukum zu. dains

2, 7, 8, 11, 14, and 18 stand rejected under § 103 as
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unpat ent abl e over Corwin et al. in view of Fukum zu and
further in viewof Crinmins et al. Cains 3 and 17 stand
rejected under 8 103 as unpatentable over Corwin et al. in

vi ew of Fukum zu and further in view of Prakash. Cdains 4 and
16 stand rejected under 8 103 as unpatentable over Corwi n et

al. in view of Fukum zu and further in view of Huynh.

Claim6 stands rejected under 8§ 103 as unpatent abl e over
Corwin et al. in view of Fukum zu and further in view of
Eckstein, Jr. Claim9 stands rejected under § 103 as
unpat ent abl e over Corwin et al. in view of Fukum zu and
Crimmns et al. and further in view of Hunt et al. Caim10
stands rejected under 8 103 as unpatentable over Corwin et al.
in view of Fukum zu and Crimrmins et al. and further in view of
Huynh et al. Caim19 stands rejected under 8§ 103 as
unpat ent abl e over Corwin et al. in view of Fukum zu and
further in view of Nakatani. Finally, claim 20 stands
rej ected under 8 103 as unpatentable over Corwin et al. in
vi ew of Fukum zu and further in view of Hunt et al.

An amendnment was filed after the March 21, 1994, Ofice

Action (final). This amendnent was not entered.
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Rat her than reiterate the argunents of Appellants and the
Exam ner, reference is made to the brief and answer for the
respective details thereof.
OPI NI ON
W will not sustain the rejection of any of the clains.

Specifically, we reverse the rejection of clainms 1 through 13

and

clainms 15 through 20 under 35 U . S.C. § 112, Y 1; we reverse

t he

rejection of clainms 3, 7 through 11, and 17 through 18 under
35 US.C 8 112, T 2; and we reverse the rejection of clains 1

t hrough 13 and clains 15 through 20 under 35 U.S.C. § 103.

1. The rejections under 8§ 112, {1 1

In order to be enabling under 35 U . S.C. § 112, a patent
application nust sufficiently disclose an invention to enable
those skilled in the art to make and use it. In re Buchner,
929 F.2d 660, 661, 18 USPQ2d 1331, 1332 (Fed. Cr. 1991).

"Al t hough not explicitly stated in section 112, to be
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enabling, the specification of a patent nmust teach those
skilled in the art how to make and use the full scope of the
clainmed invention w thout 'undue experinentation.'" 1Inre
Wight, 999 F.2d 1557, 1561, 27 USPQ2d 1510, 1513 (Fed. G
1993) citing In re Vaeck, 947 F.2d 488, 495, 20 USPQRd 1438,
1444 (Fed. Cir. 1991); In re Wands, 858 F.2d 731, 736-37, 8
USP2d 1400, 1404 (Fed. Cir. 1988); In re Fisher, 427 F.2d

833, 839, 166 USPQ 18, 24 (CCPA 1970). "Wen rejecting a

cl ai munder the enabl ement requirenent of section 112, the PTO

bears an initial burden of setting forth a

reasonabl e explanation as to why it believes that the scope of
protection provided by that claimis not adequately enabl ed by
t he description of the invention provided in the specification
of the application; this includes, of course, providing
sufficient reasons for doubting any assertions in the

specification as to the scope of enablenent.” In re Wight,

999 F.2d at 1561-62, 27 USPQRd at 1513.
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The Exam ner provided a nunber of reasons for rejecting
claims 1 through 13 and clainms 15 through 20 as non-enabl i ng.
The first reason was that the drawi ngs are m ssi ng several
el enents that are referred to in the specification. Page 8 of
the specification refers to a background "37" of the inmage,
but item37 is not shown in Figure 2. The specification
defi nes the background of the inage as the portion which does
not contain objects. The Exami ner has failed to provide any
explanation as to why a person of ordinary skill in the art
woul d be unabl e to nmake and use the clainmed invention due to
the Appellants’ failure to | abel background 37 in Figure 2.
The rejection is therefore reversed.

Simlarly, the specification refers to edge trace
operations (57, 73, 81, 99, 113, and 137) as steps in certain

of the

anal ysis chains that are described. It also refers to "second
shadow subtract operation 127" as a step in one of the

anal ysis chains that is described. These itens are not

| abel ed in the bl ock diagram of the image anal ysis subroutine
shown in Figure 3. The Exam ner has failed to provide any
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expl anation, however, as to why a person of ordinary skill in
the art would be unable to make and use the clained invention
due to the Appellants’ failure to | abel these itens in Figure
3. To the contrary, given that the specification describes
the steps for each analysis chain in sequential order, a
person of ordinary skill in the art woul d understand where the
m ssing itenms should be located in Figure 3. The rejection is
t herefore reversed.

The Exam ner argues that the specification does not
clearly show how the output of step 90 is conmbined with the
out put of step 92 and how the output of step 124 is conbi ned
with the output of step 126. The Examiner has failed to
provi de an adequate explanation as to why it would require
undue experinmentation for a person of ordinary skill in the
art to determ ne how to conbine the outputs of these steps in
order to make and use the clained invention. The rejection is

t herefore reversed.

The Exam ner argues that the specification should not use
the reference nunber "35" after the word "pixel" each tine
that the word is encountered. |In the Exam ner’s view, using

8
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the reference nunber in this way is unnecessary and could
cause confusi on because different entities such as "three by
three pattern of pixels" and "center pixel" are foll owed by
the sane reference nunber "35". While it mght be clearer if
the reference nunber "35" were not used in this way, the
Exam ner has not shown that a person of ordinary skill in the
art would be unable to make and use the clainmed invention due
to this repeated use of the reference nunber "35". The
rejection is therefore reversed.

Finally, the Exam ner argues that the constant "C', which
is contained in a formula given on page 16 of the
speci fication, cannot be inferred fromthe context of the
di scussion. According to the specification, the constant Cis
used to scale the product of E, f, e" to within the range zero
through ten. To determne the value for this constant, a
person of ordinary skill in the art would sinply need to know
t he m ni num and mexi num possi bl e val ues for the product of E,

f, e". The Exam ner has failed to
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provi de an adequate explanation as to why it would require
undue

experinmentation for a person of ordinary skill in the art to
determ ne these values. Further, the Exam ner has failed to
explain why a person of ordinary skill in the art would be
unabl e to make and use the clained invention w thout know ng
the constant C. The rejection is therefore reversed.

2. The rejections under 35 U S.C. § 112, 1 2

Anal ysis of 35 U S.C. 8§ 112, second paragraph, should
begin with the determ nation of whether the clains set out and
circunscribe the particular area wth a reasonabl e degree of
precision and particularity; it is here where definiteness of
t he | anguage nust be anal yzed, not in a vacuum but always in
Iight of teachings of the disclosure as it would be
interpreted by one possessing ordinary skill in the art. In
re Johnson, 558 F.2d 1008, 1015, 194 USPQ 187, 193 ( CCPA
1977), citing In re More, 439 F. 2d 1232, 1235, 169 USPQ 236
238 (1971). "The test for definiteness is whether one skilled

in the art woul d understand the bounds of the clai mwhen read
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in light of the specification." Mles Labs. Inc. v. Shandon

Inc., 997 F.2d 870, 875, 27 USPQd

1123, 1126 (Fed. Cr. 1993) (citing Othokinetics, Inc. v.
Safety Travel Chairs, Inc., 806 F.2d 1565, 1576 (Fed. G
1986) ) .

The Exam ner rejected claim3 as indefinite because it
provides that the fractal dinension is the "ratio of the
perimeter of the object relative to the surface area of the
object"” but does not recite actually determning the ratio of
the perineter relative to the surface area. Caim3 is
reproduced as follows, with enphasis added to the rel evant
| anguage:

3. The target recognition apparatus of claim 1, wherein:

a fractal dinension of objects within the digitized
image is obtained in one or nore of said chains, the fractal

di nension being a ratio of the perineter of the object
relative to the surface area of the object.

The Exam ner has not explained why a person of ordinary

skill in the art woul d be unable to understand the bounds of

11
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claim3. A person of ordinary skill in the art would
understand that claim3 requires the determ nation of the
rati o even though the determ nation of the ratio is not
separately recited. The rejection is therefore reversed.

The Exam ner rejected clains 7 through 11 on the grounds

that the phrases such as "relatively dark”, "relatively
light",
and "lighter” are vague and indefinite as used in the clains.

In the Examner’'s view, it is not clear what the criteria are

12
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for determning the relativity. Representative claim7 is
reproduced as follows, with enphasis added to the rel evant
| anguage:

7. A nmethod for using a conputer to recogni ze objects
within a digitized video i nage, the nmethod conpri sing:

processing the digitized video image in a plurality
of parallel processing chains, wherein;

one or nore of the processing chains for anal yzing
the content of the video inmage includes a series of processing
steps for identifying a relatively light target against a
relatively dark background, and;

one or nore of the processing chains includes a
numeri cal inversion operation for inverting the shading within
the i mage such that a relatively dark inmage on a relatively
i ght background becones equivalent to a relatively |ight
image on a relatively dark background.

This rejection is reversed because a person of ordinary
skill in the art would understand the bounds of the claim
They woul d understand, for exanple, that because it recites a
"relatively light target against a relatively dark
background", claim?7 requires that the target nust be lighter
t han the background. The lightness of the target and darkness

of the background are viewed in relation to each other.

13
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The Exam ner rejected claim17 on the grounds that the
cl ai mlanguage that recites the "ratio of the perineter of
each of the objects to the area of each such object” is vague
and indefinite. According to the Examner, it is not clear
whi ch of the objects are indicated. Claim 17 is reproduced as
follows, with enphasis added to the rel evant | anguage:

17. The conputerized m ne detection apparatus of claim
12, wherein:

one or nore of the processing series determnes a
fractal dinension of the objects, the fractal dinension being
the ratio of the perineter of each of the objects to the area
of each such object.

Again, this rejection is reversed because a person of
ordinary skill in the art would understand the bounds of the
claim They woul d understand that the objects referred to in
claim17 are the objects that are being sensed in claim12.
They woul d al so understand that, in claim17, the fractal
di mension of the object is determ ned by dividing the
perineter of each object by the area of that object.

Finally, the Exami ner rejected claim18 under § 112, | 2,
on the grounds that the term"light intensity" |acks

ant ecedent

14
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basis and is nmeaningless in the context of the claim In the
Exam ner’s view, it is not clear what role "light intensity"
plays in a digitized inmage. The Exam ner states that it is
al so not clear how light intensity is inverted. Caim18 is
reproduced as follows, with enphasis added to the rel evant

| anguage:

18. The conputerized m ne detection apparatus of claim
12, wherein:

one or nore of the processing series inverts a |light
intensity of each of portion of the object within the inage
prior to discrimnating the objects.

This rejection is reversed because a person of ordinary
skill in the art would understand the bounds of the claim It
is common to refer to a data elenent in a digital environment
by the nanmes of the real world information which the data
el enent represents. Thus, a person of ordinary skill in the
art would understand that the phrase "light intensity" refers
to a nunerical value associated with a portion of the imge
based on a determnation as to the intensity of the light in

that portion of the inmage. They would further understand that

claim18 calls for the inversion of this nunerical val ue.
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Claim18 is not indefinite under 8§ 112, § 2, even though the
phrase "li ght
intensity" was not introduced earlier in the claim because a
person of ordinary skill in the art would still understand the
bounds of the claim

Al t hough the Examiner did not point it out, claim18

appears to contain a typographical error. It appears to

contain an extra "of" after the word "each". |f so, the

phrase "of each of portion" should be changed to "of each

portion". Even with this
t ypographi cal error, a person of ordinary skill in the art
woul d still understand the bounds of the claim

3. The rejections under 35 U.S.C. § 103

W w il not sustain the rejection of clains 1 through 13
and clainms 15 through 20 under 35 U.S.C. §8 103. It is the
burden of the Exam ner to establish why one having ordinary
skill in the art would have been led to the clained invention
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

16
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(Fed. Cir. 1983). The Exam ner has failed to set forth such a
prima facie case.

a. Cdains 1 through 6

The rejection of independent claim1l, and dependent
claims 2 through 6, is based upon the Fukum zu reference
teaching a
plurality of analysis chains that are each, in the | anguage of
claiml1l (with enphasis added), "a distinct neans for anal yzing
the i mage such that the object may be identified by one or
nore of said parallel analysis chains.” W reverse these
rej ections because Fukum zu does not teach this el enent of
clainms 1 through 6.

Fukum zu di scl oses a pattern recognition apparatus that
uses a neural network system Pattern data is input into the
system
via a pattern input neans, such as a scanner. Feature data is
then extracted fromthe pattern data and input into a
plurality of neural networks NET,, with "i" representing the

nunber of neural networks. See col. 3, lines 41-49. Each of

the neural networks corresponds to a certain identification

17
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cl ass, each class being a known pattern that the systemis

| ooking to identify. See col. 3, lines 33-35, 47-49. The
"neural networks operate in parallel and as a whol e configure
a single neural network system" See col. 3, lines 49-51.
Each of the neural networks NET, judges whether the input
feature vector belongs to the class C, see col. 3, lines 62-
65, and outputs the probability that the feature vector

bel ongs to that class.

See col. 4, lines 4-8. The judgnent unit 14 then judges which
of the classes is likely to be the correct class, based on the
probability data output fromthe neural networks, and outputs
aresult. See col. 4, lines 11-21.

The rejection of clains 1 through 6 turns on how the term
"distinct” inclaiml is interpreted. During patent
prosecution, clainms nust be given their broadest reasonable
interpretation. See In re Mrris, 127 F.3d 1048, 1054-55, 44
UsP@2d 1023, 1027-29
(Fed. Cir. 1997). The first place to | ook when interpreting a

patent claimis the words of the claimthensel ves. See

18
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Vitronics Corp. v. Conceptronic, Inc., 90 F.3d 1576, 1582, 39
ordi nary meani ng unl ess the specification or file history
clearly state that a special definition is intended. Id.

The Appel lants’ specification does not define the term
"distinct.” |In ordinary usage, the term"distinct" can nean
"separate” or it can nean "not alike." See Wbster’'s New
Uni versal Unabridged Dictionary 534 (deluxe 2d. ed., Dorset &
Baber 1983). Each of the neural networks (i.e., analysis
chains) in Fukum zu are separate fromthe other neura

net wor ks. | f

"distinct" could be interpreted as neaning "separate", then
Fukum zu woul d disclose this limtation of claiml. However,
when the term"distinct” inclaimlis read in light of the
ot her language of the claim and in |ight of the
specification, it must be interpreted as requiring that each

anal ysis chains is not |ike the other anal ysis chains.
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Claiml recites, in relevant part and with enphasis
added, that "the image is processed in a plurality of parallel
anal ysi s
chai ns, each of said analysis chains being a distinct neans
for analyzing the image." The recitation of a "plurality" of
anal ysis chains itself requires nultiple, separate analysis
chains. The requirenment that the anal ysis chains be
"distinct” would be redundant with the "plurality" requirenent
if "distinct" nmeant that the analysis chains need to be
separate from one another. Because each of the words in a
cl ai mnust be assuned to have sone neaning, it would not be
reasonable to interpret "distinct” as synonynous wth
"separate." Thus, the term"distinct" nust require that the
anal ysis chains are not alike.

The specification supports this interpretation of claim
1. The specification states on page 8 that the preferred
enbodi ment i ncludes the follow ng analysis chains: a positive
texture
chain, a negative texture chain, a positive background
subtract chain, a negative background subtract chain, a
positive edge enhancenent chain, and a negative edge

20
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enhancenment chain. The bulk of the specification (pages 8-12)
descri bes how each of these different analysis chains
operates. Because the specification clearly discloses
anal ysis chains that are not
alike, it supports interpreting the "distinct” limtation in
claim1l1l as requiring analysis chains that are not alike.

In view of the above, nmultiple copies of the sane
anal ysis chain are not distinct neans for analysis within the
meani ng of claim11. To be distinct neans for analysis,
di fferent cal cul ati on processes nust be done. |If the sane
calculation is done in parallel, these parallel processes do
not constitute distinct analysis chains.

The neural networks in Fukum zu all do the sane
cal cul ati on. Each neural network has been taught to recognize
a different class and therefore each has different weight data
which it uses in performng the calculation. See col. 7, line
65 to col. 8, line 22. Thus, the neural networks do not
constitute "distinct" nmeans for analyzing within the nmeani ng

of claim1.
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b. dains 7 through 11

The rejection of claim7 is based upon the teachings of
the Corwin et al. and Fukum zu, as applied to claiml1, taken
inviewof Crimmns et al. W reverse the rejection of claim
7, and of dependent clainms 8 through 13, because the Exam ner
has not shown that there is a notivation to conbine Crinmmns
et al. with Corwin
et al. and Fukum zu. See In re Rouffet, 47 USPQ2d 1453, 1456
(Fed. Cir. 1998) (holding that, when a rejection is based on a
conbi nation of prior art references, there nust be sone
teachi ng, notivation, or suggestion to conbine the
ref erences).

Claim7 recites that the digitized video inmage is
processed "in a plurality of parallel processing chains" and
that "one or nore of the processing chains includes a
numeri cal inversion operation for inverting the shading within
the image such that a relatively dark inmage on a relatively
I i ght background becones equivalent to a relatively |ight
image on a relatively dark background.” The Exam ner stated
that Crinmmns et al. discloses the concept of nunerical
inversion that is recited in claim7. |In the Examner’s view,
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the notivation for conbining the nunerical inversion of
Crimmns et al. with Corwn’s automatic

target recognition schene and Fukum zu’s neural network system
is offered in Crimmns et al., which states that "the
extension of machine vision to industrial or mlitary
operations requiring the detection of a nore general classes
of shapes and/or patterns has nmet with limted results.” See
Crimmns et al., col. 1, lines 24-26.

Crimmins et al. discloses a nethod and apparatus for
automati c shape recognition in an image that is represented by
a matrix of digital data signals. The nethod disclosed in
Crimmns et al. includes the steps of:

"(a) conputing the conplenent of the first image matri x;
(b) creating a first structuring el enent,

representative of the shape to be recogni zed, as a

matri x of digital data signals slightly larger in

di mensi on than the shape;

(c) creating a second structuring elenent equal to

t he wi ndow conpl enent of the first structuring

el ement ;

(d) eroding the first image matrix with the first

structuring elenment to forma first transformation
mat ri x;
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(e) eroding the conplenent inage matrix with the
second structuring elenent to forma second
transformation matrix; and

(g) conbining the correspondi ng points of the
first and second transformation matrices to forma
result matrix wherein each non-zero point identifies

an origin point where the shape has been recogni zed
inthe first imge matrix."

See col. 2, lines 15-31 (indentation added). Nothing about
this method suggests that it would be advantageous to use any
of these steps in a neural network system Neural networks
operate in an entirely different manner than the Crimmns et
al. nmethod. The

statenent in Crinmns et al. which explains that prior art
machi ne vision systens had net with limted results does not
provi de the notivation for doing imge inversion in a neural
network system Because the Exam ner has not provided a
sufficient notivation to conbine these references, we reverse
the rejection of clains 7 through 11

C. dains 12 through 20

The rejection of clains 12, and dependent clainms 13

t hrough 20, is based upon the Fukum zu reference teaching a
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plurality of processing series that can, in the | anguage of

claim 12, "independently processing the video i nage such that
each of said processing series can independently determne if
a mne is present in the imge." W reverse the rejection of
t hese cl ai ns because the neural networks in Fukum zu are not

capabl e of independently processing an inmage to determne if a

mne is present in the image. In Fukum zu, each of the neural
net wor ks

determ nes whet her the input vector belongs to a certain
identification class, each class being a known pattern that
the systemis looking to identify. See col. 3, lines 33-35,
47- 49,

62-65. The neural networks do not operate independently to
identify the object, but rather the "neural networks operate
in parallel and as a whole configure a single neural network

system" See col. 3, lines 49-51.
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We have not sustained the rejection of clainms 1 through
13 and clains 15 through 20 under 35 U. S.C. § 112, T 1; of
claims 3, 7 through 11, and 17 through 18 under 35 U.S. C.
8 112, § 2; or of clainms 1 through 13 and clains 15 through 20
under 35 U.S.C. 8 103 clainms. Accordingly, the Exam ner's
deci sion is reversed.

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge
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