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computer, or an application specific integrated circuit
(“ASIC”). Since a steady state application may utilize ana-
log inputs and outputs, window comparisons with minimum
calculations (e.g., fuzzifiers) and linear combiners, a target
embodiment may be realized using analog computing tech-
niques, both electronic and mechanical.

FIG. 4 is a diagram 400 illustrating an example of scaling
of a fuzzy neuron, according to an embodiment of the
present invention. In this example, 8 fuzzifiers are associated
with each of the 3 inputs, inputs A, B, and C. The number
of combinations of fuzzifiers for N inputs is 2%. The number
of sets of weights (N+1) and constants for any output is MY,
where M is the number of membership functions (or fuzzi-
fiers).

However, in the case, for a system with N inputs, M
fuzzifiers, and Q outputs, there may be 2% combinations of
fuzzifiers for a set of N inputs and a total of Q*M”" sets of
(N+1) weights and constants for the system. It should be
appreciated that by storing additional weights and constant
sets at each location pointed to by a membership function
combination, each associated with a unique output, addi-
tional outputs can be accounted enabling construction of an
N input, Q output system (where N may, but does not
necessarily, equal Q).

FIG. 5 illustrates a block diagram 500 of a computing
system, according to an embodiment of the present inven-
tion. System 500 may include a bus 505 or other commu-
nication mechanism that can communicate information and
a processor 510, coupled to bus 505, that can process
information. Processor 510 can be any type of general or
specific purpose processor. System 500 may also include
memory 520 that can store information and instructions to
be executed by processor 510. Memory 520 can be com-
prised of any combination of random access memory
(“RAM”), read only memory (“ROM”), static storage such
as a magnetic or optical disk, or any other type of computer
readable medium. System 500 may also include a commu-
nication device 515, such as a network interface card, that
may provide access to a network.

The computer readable medium may be any available
media that can be accessed by processor 510. The computer
readable medium may include both volatile and nonvolatile
medium, removable and non-removable media, and com-
munication media. The communication media may include
computer readable instructions, data structures, program
modules, or other data and may include any information
delivery media.

Processor 510 can also be coupled via bus 505 to a display
540, such as a Liquid Crystal Display (“LCD”). Display 540
may display information to the user. A keyboard 545 and a
cursor control unit 550, such as a computer mouse, may also
be coupled to bus 505 to enable the user to interface with
system 500.

According to one embodiment, memory 520 may store
software modules that may provide functionality when
executed by processor 510. The modules can include an
operating system 525 and training and operating module
530, as well as other functional modules 535. Operating
system 525 may provide operating system functionality for
system 500. Because system 500 may be part of a larger
system, system 500 may include one or more additional
functional modules 535 to include the additional function-
ality.

One skilled in the art will appreciate that a “system” could
be embodied as a personal computer, a server, a console, a
personal digital assistant (PDA), a cell phone, a tablet
computing device, or any other suitable computing device,
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or combination of devices. Presenting the above-described
functions as being performed by a “system” is not intended
to limit the scope of the present invention in any way, but is
intended to provide one example of many embodiments of
the present invention. Indeed, methods, systems and appa-
ratuses disclosed herein may be implemented in localized
and distributed forms consistent with computing technology.

It should be noted that some of the system features
described in this specification have been presented as mod-
ules, in order to more particularly emphasize their imple-
mentation independence. For example, a module may be
implemented as a hardware circuit comprising custom very
large scale integration (VLSI) circuits or gate arrays, off-
the-shelf semiconductors such as logic chips, transistors, or
other discrete components. A module may also be imple-
mented in programmable hardware devices such as field
programmable gate arrays, programmable array logic, pro-
grammable logic devices, graphics processing units, or the
like.

A module may also be at least partially implemented in
software for execution by various types of processors. An
identified unit of executable code may, for instance, com-
prise one or more physical or logical blocks of computer
instructions that may, for instance, be organized as an object,
procedure, or function. Nevertheless, the executables of an
identified module need not be physically located together,
but may comprise disparate instructions stored in different
locations which, when joined logically together, comprise
the module and achieve the stated purpose for the module.
Further, modules may be stored on a computer-readable
medium, which may be, for instance, a hard disk drive, flash
device, RAM, tape, or any other such medium used to store
data.

Indeed, a module of executable code could be a single
instruction, or many instructions, and may even be distrib-
uted over several different code segments, among different
programs, and across several memory devices. Similarly,
operational data may be identified and illustrated herein
within modules, and may be embodied in any suitable form
and organized within any suitable type of data structure. The
operational data may be collected as a single data set, or may
be distributed over different locations including over differ-
ent storage devices, and may exist, at least partially, merely
as electronic signals on a system or network.

One or more embodiments pertain to an apparatus,
method, and a computer program configured to create a
plurality of combinations for at least one input and calculate
an output for the plurality of combinations. An error may
also be calculated using the calculated output.

It will be readily understood that the components of the
invention, as generally described and illustrated in the
figures herein, may be arranged and designed in a wide
variety of different configurations. Thus, the detailed
description of the embodiments is not intended to limit the
scope of the invention as claimed, but is merely represen-
tative of selected embodiments of the invention.

The features, structures, or characteristics of the invention
described throughout this specification may be combined in
any suitable manner in one or more embodiments. For
example, the usage of “certain embodiments,” “some
embodiments,” or other similar language, throughout this
specification refers to the fact that a particular feature,
structure, or characteristic described in connection with an
embodiment may be included in at least one embodiment of
the invention. Thus, appearances of the phrases “in certain
embodiments,” “in some embodiments,” “in other embodi-
ments,” or other similar language, throughout this specifi-
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