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KRASS, Admini strative Patent Judge.

DECI S| ON ON APPEAL

This is a decision on appeal fromthe final rejection of

claims 1 through 20, all of the clains in the application.

! Application for patent filed October 27, 1992.
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The invention is directed to a method and apparatus for

neural network training.

Representati ve i ndependent claim11 is reproduced as
fol | ows:

1. A nmethod of training a neural network so that a
neuron out put state vector thereof obeys a set of forward
sensitivity equations over a finite |earning period, said
nmet hod conpri sing:

defining first and auxiliary adjoint systens of equations
governing an adjoint function and an auxiliary adjoint
function, respectively, of said neural network;

setting said adjoint function to zero at the begi nning of
said learning period and integrating said adjoint system of
equations forward in tine over said | earning period to produce
a first termof an indirect effect of a sensitivity gradient
of said neural network;

setting said auxiliary adjoint function to zero at the
end of said |learning period and integrating said auxiliary
adj oi nt system of equations forward in tinme over said | earning
period to produce a renmaining termof said indirect effect;

conputing a sumof said first and remai ning terns, and
mul tiplying said sumby a learning rate; and

subtracting the product thereof froma current neuron

paraneter vector to produce an updated neuron paraneter
vect or.

No references are relied on by the exam ner.
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Claims 1 through 20 stand rejected under 35 U.S.C. § 101
as being directed to nonstatutory subject matter.
Ref erence is nade to the brief and answer for the

respective positions of appellants and the exam ner.

OPI NI ON

W reverse.

On its face, the instant clainmed invention is directed to
an operation of an algorithmfor produci ng an updated, or
revi sed version of, a neuron paraneter vector which is useful
for training a neural network. The instant clai ned subject
matter therefore has practical utility. Even if the
mat hemati cal al gorithm by which the final result is reached
may be considered an abstract idea, that abstract idea is
clearly enployed in a useful way. The transfornation of data
through a series of mathematical cal cul ations to produce the
updat ed version of the neuron paraneter vector for training a
neural network constitutes a practical application of the

abstract idea or mathematical al gorithm because it produces a
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useful, concrete and tangible result - the updated version of

the neuron paraneter vector. See State Street Bank & Trust

Co.. v. Signature Financial Group, Inc., 149 F.3d 1368, 47

USPQ2d 1596 (Fed. Gr. 1998).

The exam ner even admits [answer, paper no. 15, paragraph
(9)] that the “invention is a neural network training
techni que for solving problens to save conputational tine. It
has a practical application.” dearly, the saving of
conmputational tine is a useful, concrete and tangible result
and there is a practical application of the subject natter
recited in the instant clainms. Thus, the clained subject
matter constitutes patentable subject matter within the
meani ng of 35 U.S.C. § 101.

The exam ner appears to disregard the practica
application of the clained subject matter because “all the
activity takes place inside the conputer. The conputer nerely
provi des an ‘indication” when it has finished its computation”
[answer, paper no. 15, paragraph (9)]. Merely because the
cl ai med subject natter is practiced via a conputer is not an

adequat e basis for holding the subject matter to be
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nonst at ut ory under 35 U.S. C 8§ 101. Further, the
“indication” provided by the conputer is the updated version
of the neuron paraneter vector to be used for training the
neural network, a practical application. Thus, it is nore
than nmerely an indication that the conputation has been

conpl et ed.

The exam ner's decision is reversed.
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REVERSED

JAMES T. CARM CHAEL
Adm ni strative Patent Judge

ERROL A. KRASS )
Adm ni strative Patent Judge )

)

)

)

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

) | NTERFERENCES

)

)

)

)

)

EAK/j | b



Appeal No. 96-0065
Application No. 07/969, 868

Nat i onal Aeronautics and
Space Adm ni stration
NASA Resident Ofice
4800 OGak Grove Drive
Pasadena, CA 91109



JoOAnne

Appeal No. 96-0065
Application No. 07/969,868

APJ KRASS

APJ CARMICHAEL

APJ MARTIN

REVERSED

Prepared: August 13, 1999



