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CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a divisional of U.S. patent application
Ser. No. 14/217,317, filed Mar. 17, 2014 (which issued as
U.S. Pat. No. 9,319,028 on Apr. 19, 2015), titled “SIGNAL
DECOMPOSITION, ANALYSIS AND RECONSTRUC-
TION USING HIGH-RESOLUTION FILTER BANKS
AND COMPONENT TRACKING,” which claims priority
benefit, under 35 U.S.C. §119(e), of U.S. Provisional Patent
Application No. 61/801,292, filed Mar. 15, 2013, each of
which is incorporated herein by reference in its entirety.

This application is related to

U.S. patent application Ser. No. 14/217,234, filed on Mar.
17, 2014, titled “METHOD AND APPARATUS FOR SIG-
NAL DECOMPOSITION, ANALYSIS, RECONSTRUC-
TION AND TRACKING” (which issued as U.S. Pat. No.
9,530,425 on Dec. 27, 2016), as well as to

U.S. patent application Ser. No. 13/220,679, filed Aug. 29,
2011 (which issued as U.S. Pat. No. 8,386,244 on Feb. 26,
2013), titled “SIGNAL DECOMPOSITION, ANALYSIS
AND RECONSTRUCTION,” which is a divisional of

U.S. patent application Ser. No. 12/760,554, filed Apr. 15,
2010 (which issued as U.S. Pat. No. 8,010,347 on Aug. 30,
2011), titled “SIGNAL DECOMPOSITION, ANALYSIS
AND  RECONSTRUCTION  APPARATUS  AND
METHOD,” which is a divisional of

U.S. patent application Ser. No. 11/360,135, filed Feb. 23,
2006 (which issued as U.S. Pat. No. 7,702,502 on Apr. 20,
2010), titled “APPARATUS FOR SIGNAL DECOMPOSI-
TION, ANALYSIS AND RECONSTRUCTION,” which
claimed benefit of

U.S. Provisional Patent Application 60/656,630, filed Feb.
23, 2005, titled “SYSTEM AND METHOD FOR SIGNAL
DECOMPOSITION, ANALYSIS AND RECONSTRUC-
TION,” each of which is incorporated herein by reference in
its entirety. This application is also related to U.S. patent
application Ser. No. 11/360,223, filed Feb. 23, 2006 (which
issued as U.S. Pat. No. 7,706,992 on Apr. 27, 2010), titled
“SYSTEM AND METHOD FOR SIGNAL DECOMPOSI-
TION, ANALYSIS AND RECONSTRUCTION,” which is
incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

This invention relates to the field of computer-imple-
mented systems and methods, and more specifically a soft-
ware-, embedded-circuits- or firmware-implemented system
and method to decompose signals having quasi-periodic
wave properties using high-resolution filter banks, to derive
which filter band(s) contains the base signal of interest, to
store such signals in a data structure, analyze such signals,
and reconstruct such signals from the data structure, and/or
to transmit such data structure over a communications
channel.

COPYRIGHT & TRADEMARK NOTICES

A portion of the disclosure of this patent document
contains material, which is subject to copyright protection.
The owner has no objection to the facsimile reproduction by
anyone of the patent document or the patent disclosure, as it
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appears in the Patent and Trademark Office patent file or
records, but otherwise reserves all copyrights whatsoever.

Certain marks referenced herein may be common-law or
registered trademarks of third parties affiliated or unaffiliated
with the applicant or the assignee. Use of these marks is for
providing an enabling disclosure by way of example and
shall not be construed to limit the scope of the claimed
subject matter to material associated with such marks.

FIGS.10,11.1,11.2,11.3,12,13,14,15.1,15.2, 151 and
15.2 include source-code files that make up one embodiment
of the present invention. These copyrighted source-code
files are incorporated by reference in their entirety into this
application. The owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent
disclosure, as it appears in the Patent and Trademark Office
patent file or records, but otherwise reserves all copyrights
whatsoever.

BACKGROUND OF THE INVENTION

The digital representation of waveforms is a technology
that is central to various sectors of industry where the
detection of periodic and non-periodic waveforms can be
critical to determining whether an erratic heartbeat, electri-
cal short circuit, or some other problem exists. A digital
representation must clearly and accurately represent the
analog source of a waveform, but at the same time be able
to accomplish such things as, compressing the incoming
data into some manageable size, and maintain the integrity
of the incoming data (i.e., making sure that the digital
representation has enough fidelity to the original signal to be
useful). Of additional import is the ability to have a digital
representation that can consistently allow one to identity the
presence and location of certain wave features, and/or that
lends itself to certain types of automated analyses.

High-fidelity digital representations are problematic for a
number of reasons. First, they require relatively large
amounts of space within which to store the digitized data.
Put another way, the higher the fidelity of the digitized data,
the larger the amount of storage needed. Another problem
with high-fidelity digital representations is that they can
result in large amounts of digital data that has little or no
import in terms of conveying meaning. For example, a
periodic wave signal that merely repeats the same waveform
does not convey much meaning to the person analyzing the
waveform, and may in fact just take up storage space with
unremarkable data. An additional problem is the repeated
sampling, over sampling of such high-fidelity data even
though it is otherwise unremarkable. Such over sampling
results in wasted processing bandwidth (i.e., processor
cycles, and/or power) as well as data bandwidth (data
storage space and/or transmission bandwidth).

U.S. Pat. No. 6,785,700 issued on Aug. 31, 2004 with the
title “Implementation of wavelet functions in hardware,”
and is incorporated herein by reference in its entirety. U.S.
Pat. No. 6,785,700 describes an architecture component for
use in performing a wavelet transform of a sampled signal,
and an architecture including such components. The archi-
tecture component includes a multiplier, and a multiplexor
to multiplex a number n of filter coefficients onto the
multiplier. The multiplier processes n consecutive samples
with consecutive coefficients, successive multiplier outputs
being stored for subsequent processing to generate an output
of the filter after every n samples. The wavelet transform
may be a discrete wavelet transform or a wavelet packet
decomposition. The architecture component may be config-
ured to multiplex two or more coeflicients onto a multiplier.






