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HEART SOUND PROCESSING METHOD
AND SYSTEM FOR DETECTING
CARDIOPATHY

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a heart sound
processing method and system for detecting cardiopathy.
Particularly, the present invention relates to the heart sound
processing method and system comparing with ultrasound
data for precisely detecting cardiopathy.

2. Description of the Related Art

[0002] U.S. Patent Application Publication No.
20120289848, entitled “Method and System for Discrimi-
nating Heart Sound and Cardiopathy,” discloses a method,
including processing a specific function calculation on heart-
sound signals to generate a first calculation signal and
suppressing noises of the heart-sound signal; transforming
the filtering signal to generate data for an image plots;
comparing the image plot with data of heart-sound plots to
obtain a comparison result for discriminating the heart
sound.

[0003] The system for discriminating heart sound from
cardiopathy includes a signal receiving unit, a signal pro-
cessing unit, a storage unit, an output unit and a display unit.
The signal receiving unit is provided for receiving a heart-
sound signal “A”. The signal processing unit further
includes a first calculation unit, a filter unit, a second
calculation unit and a comparison unit. The first calculation
unit has a specific function calculation on the heart-sound
signal “A” to generate a first calculation signal “X”, with the
specific function calculation based on the product of the
natural log of the absolute value of the heart-sound signal
“A” multiplied by the heart-sound signal “A”, such as
X=cAlnlA'l with ¢ being any value or function value, with
A=A if A=0 and A'=R if A=0 (R=1 and R is a real number).
[0004] The filter unit is provided to filter the first calcu-
lation signal “X” to generate a filtering signal “Y”. The
second calculation unit is provided to calculate the filtering
signal “Y” to generate a plurality of intrinsic mode function
(IMF) bands and data “Z” corresponding to an image plot
according to at least one of the required IMF bands. For
example, the image plot is a time-frequency plot.

[0005] In addition, the storage unit is provided to store
heart-sound-plot data and is further provided with a car-
diopathy heart-sound-plot database. The output unit is a
wireless transmission module or a wired transmission intet-
face. The comparison unit is provided to compare the image
plot with the heart-sound-plot data to generate a comparison
result “CR” which is further transmitted to the display unit
via the output unit for discriminating heart sound.

[0006] However, the above method requires generating
data “Z” corresponding to the image plot and comparing
image plot with the heart-sound-plot data which results in
complicating the entire process. Hence, there is a need of
improving the conventional heart sound plotting method for
discriminating cardiopathy from heart sound. The above-
mentioned patent is incorporated herein by reference for
purposes including, but not limited to, indicating the back-
ground of the present invention and illustrating the situation
of the art.
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[0007] As is described in greater detail below, the present
invention provides a heart sound processing method and
system for detecting cardiopathy. A heart sound data is
partitioned to obtain a plurality of heart sound data frag-
ments which are converted with continuous wavelet trans-
formation (CWT) into CWT data and are further converted
with short-time Fourier transformation (STFT) into STFT
data. The CWT data and the STFT data are pre-compared
with ultrasound data samples of cardiopathy to seek at least
one correlation between time and frequency for identifying
cardiopathy. Advantageously, the present invention can rap-
idly and precisely identify cardiopathy from heart sound in
such a way as to mitigate and overcome the above-men-
tioned problem of the conventional heart sound plotting
method.

SUMMARY OF THE INVENTION

[0008] The primary objective of this invention is to pro-
vide a heart sound processing method and system for
detecting cardiopathy. A heart sound data is partitioned to
obtain a plurality of heart sound data fragments which are
converted with continuous wavelet transformation (CWT)
into CWT data and are further converted with short-time
Fourier transformation (STFT) into STFT data. The CWT
data and the STFT data are pre-compared with ultrasound
data samples of cardiopathy to seek at least one correlation
between time and frequency for identifying cardiopathy.
Advantageously, the heart sound processing method and
system of the present invention is successful in rapidly and
precisely identifying cardiopathy from heart sound. The
heart sound processing method for detecting cardiopathy in
accordance with an aspect of the present invention includes:
[0009] partitioning first heart sound data to obtain a plu-
rality of first heart sound data fragments;

[0010] converting the first heart sound data fragments with
continuous wavelet transformation to obtain first CWT data;
[0011] converting the first heart sound data fragments with
short-time Fourier transformation to obtain first STFT data;
and

[0012] calculating the first CWT data or the first STFT
data to seek at least one correlation between time and
frequency for identifying cardiopathy.

[0013] The heart sound processing method for detecting
cardiopathy in accordance with a separate aspect of the
present invention includes:

[0014] partitioning first heart sound data to obtain a plu-
rality of first heart sound data fragments;

[0015] converting the first heart sound data fragments with
continuous wavelet transformation to obtain first CWT data;
[0016] converting the first heart sound data fragments with
short-time Fourier transformation to obtain first STFT data;
and

[0017] comparing the first CWT data and the first STFT
data with at least one ultrasound data sample of cardiopathy
to seek at least one correlation between time and frequency
for identifying cardiopathy.

[0018] In a separate aspect of the present invention, the at
least one correlation is applied to identify cardiopathy from
second CWT data and second STFT data of second heart
sound data collected from another patient to generate a
predictable result of correlation coefficients.

[0019] Ina further separate aspect of the present invention,
the predictable result of correlation coeflicients includes a
disease of ventricular septal defect or atrial septal defect.



US 2018/0092606 A1l

[0020] In yet a further separate aspect of the present
invention, the first CWT data and the first STFT data are
compared with the ultrasound data to seek a maximum
frequency point of heart sound, a maximum amplitude point
of heart sound and at least one time interval of two maxi-
mum frequency points or two maximum amplitude points.
[0021] In yet a further separate aspect of the present
invention, the first CWT data and the first STFT data are
calculated with Pearson product-moment coeficient.
[0022] In yet a further separate aspect of the present
invention, the first heart sound data is compared with ECG
data for identifying cardiopathy.

[0023] The heart sound processing system for detecting
cardiopathy in accordance with an aspect of the present
invention includes:

[0024] a heart sound receiving unit provided to receive
heart sound data;

[0025] a heart sound processing unit connected with the
heart sound receiving unit, with partitioning the heart sound
data to obtain a plurality of heart sound data fragments, with
converting the heart sound data fragments with continuous
wavelet transformation to obtain CWT data, with converting
the heart sound data fragments with short-time Fourier
transformation to obtain STFT data;

[0026] a data storage unit connected with the heart sound
processing unit, with the data storage unit storing at least one
set of ultrasound data samples of cardiopathy; and

[0027] an output unit connected with the heart sound
processing unit, with the output unit outputting a predictable
result of correlation coefficients;

[0028] wherein the first CWT data and the first STFT data
are compared with the at least one set of ultrasound data
samples of cardiopathy and are further calculated to seck at
least one correlation between time and frequency for iden-
tifying cardiopathy.

[0029] In a separate aspect of the present invention, the
heart sound receiving unit includes a first receiver unit and
a second receiver unit to attach to a first predetermined
position and a second predetermined position for synchro-
nously collecting different heart sound data.

[0030] Ina further separate aspect of the present invention,
the heart sound receiving unit is configured to attach to a
predetermined position of human skin.

[0031] In yet a further separate aspect of the present
invention, heart sounds of the heart sound data fragments
have a range of frequencies between 1 Hz and 100 Hz.

[0032] In yet a further separate aspect of the present
invention, each of the heart sound data fragments includes a
predetermined amount of continuous heart sound signals.

[0033] In yet a further separate aspect of the present
invention, a pathologic murmur signal is detected in the
heart sound data fragment to identify cardiopathy.

[0034] In yet a further separate aspect of the present
invention, the pathologic murmur signal includes a systolic
heart murmur signal or a diastolic heart murmur signal.

[0035] Further scope of the applicability of the present
invention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood that
the detailed description and specific examples, while indi-
cating preferred embodiments of the invention, are given by
way of illustration only, since various will become apparent
to those skilled in the art from this detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The present invention will become more fully
understood from the detailed description given hereinbelow
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention, and wherein:

[0037] FIG. 1 is a schematic view of a heart sound
processing system in accordance with a preferred embodi-
ment of the present invention.

[0038] FIG. 2 is a flowchart of a heart sound processing
method for detecting cardiopathy in accordance with a
preferred embodiment of the present invention.

[0039] FIG. 3A is two phonocardiographs of heart sound
data applied in the heart sound processing method and
system for detecting cardiopathy in accordance with the
preferred embodiment of the present invention.

[0040] FIG. 3B is an electrocardiogram applied in the
heart sound processing method and system for detecting
cardiopathy in accordance with the preferred embodiment of
the present invention.

[0041] FIG. 4A is a phonocardiograph of first heart sound
data applied in the heart sound processing method and
system for detecting cardiopathy in accordance with the
preferred embodiment of the present invention.

[0042] FIG. 4B is a phonocardiograph of second heart
sound data applied in the heart sound processing method and
system for detecting cardiopathy in accordance with the
preferred embodiment of the present invention.

[0043] FIG. 5A is an image of CWT data of slight aortic
regurgitation and slight aortic stenosis collected from a first
patient and processed by the heart sound processing method
and system for detecting cardiopathy in accordance with the
preferred embodiment of the present invention.

[0044] FIG. 5B is an image of CWT data of continuous
murmur and patent ductus arteriosum collected from a
second patient and processed by the heart sound processing
method and system for detecting cardiopathy in accordance
with the preferred embodiment of the present invention.
[0045] FIG. 6A is an image of STFT data of slight aortic
regurgitation (AR) and slight aortic stenosis (AS) collected
from the first patient and processed by the heart sound
processing method and system for detecting cardiopathy in
accordance with the preferred embodiment of the present
invention.

[0046] FIG. 6B is an image of STFT data of continuous
murmur and patent ductus arteriosum (PDA) collected from
the second patient and processed by the heart sound pro-
cessing method and system for detecting cardiopathy in
accordance with the preferred embodiment of the present
invention.

[0047] FIG. 7A s a series of images of first original heart
sound data fragment collected from the first patient to
compare with first CWT data and STFT data processed by
the heart sound processing method and system for detecting
cardiopathy in accordance with the preferred embodiment of
the present invention.

[0048] FIG. 7B is a series of images of second original
heart sound data fragment collected from to compare with
second CWT data and STFT data the first patient processed
by the heart sound processing method and system for
detecting cardiopathy in accordance with the preferred
embodiment of the present invention.

[0049] FIG. 8A is a series of images of first original heart
sound data fragment collected from the second patient to
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compare with first CWT data and STFT data processed by
the heart sound processing method and system for detecting
cardiopathy in accordance with the preferred embodiment of
the present invention.

[0050] FIG. 8B is a series of images of second original
heart sound data fragment collected from the second patient
to compare with second CWT data and STFT data processed
by the heart sound processing method and system for
detecting cardiopathy in accordance with the preferred
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0051] It is noted that a heart sound processing method
and system thereof for detecting cardiopathy in accordance
with the preferred embodiment of the present invention can
be applicable to various cardiopathy detecting systems or
related devices, including home care systems, medical care
auto-control systems, telehealth systems or teaching hospital
systems for example, which are not limitative of the present
invention.

[0052] FIG. 1 shows a schematic view of a heart sound
processing system in accordance with a preferred embodi-
ment of the present invention. Referring now to FIG. 1, the
heart sound processing system in accordance with the pre-
ferred embodiment of the present invention includes a heart
sound receiving unit 10, a heart sound processing unit 20, a
data storage unit 30 and an output unit 40. In a preferred
embodiment, the heart sound receiving unit 10 includes a
first receiver (patch) unit and a second receiver (patch) unit
and is configured to attach to predetermined positions of
human skin.

[0053] With continued reference to FIG. 1, by way of
example, the data storage unit 30 to store ultrasound data
samples or cardiopathy ultrasound data samples for com-
paring with heart sound data. Accordingly, the data storage
unit 30 can be applied to build a database with a plurality of
pattern samples of correlation between time and frequency
for identifying cardiopathy.

[0054] FIG. 2 shows a flowchart of a heart sound process-
ing method for detecting cardiopathy in accordance with a
preferred embodiment of the present invention. Referring
now to FIGS. 1 and 2, the heart sound processing method in
accordance with the preferred embodiment of the present
invention includes the step S1: measuring heart sound data
and other related data (e.g. ECG data, electrocardiogram
data) by the heart sound receiving unit 10 or a heart sound
measuring device of AUDICOR® products from U.S., and
automatically or semi-automatically partitioning the heart
sound data by the heart sound processing unit 20 to obtain
a plurality of heart sound data fragments. In a preferred
embodiment, the ECG data are also partitioned to form a
plurality of corresponding ECG data fragments.

[0055] FIG. 3A shows two phonocardiographs (PCGs) of
heart sound data applied in the heart sound processing
method and system for detecting cardiopathy in accordance
with the preferred embodiment of the present invention.
FIG. 3B shows an electrocardiogram (ECG), corresponding
to heart sound data shown in FIG. 3A, applied in the heart
sound processing method and system for detecting cardiopa-
thy in accordance with the preferred embodiment of the
present invention. Referring to FIGS. 1, 2, 3A and 3B, the
two separate heart sound data are synchronously measured
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by two separate heart sound measuring devices for detecting
cardiopathy, with also synchronously measuring the ECG.
[0056] Generally, hear sounds include first hear sounds
(so-called S1), second hear sounds (so-called S2), third hear
sounds (so-called S3) and fourth hear sounds (so-called S4)
which are caused by systolic actions of cardiac muscles,
shutting of cardiac valves, blood flows in ventricles or
vibrations of artery walls. Systolic and diastolic actions of
cardiac muscles generate first hear sounds and “S1” and
second hear sounds “S2” which can be easily measured by
a stethoscope or an instrument. Actually, third hear sounds
“S3” usually generate at childhood or early teenage and
fourth hear sounds “S4” are rarely detected.

[0057] FIG. 4A shows a first phonocardiograph of first
heart sound data (S1) applied in the heart sound processing
method and system for detecting cardiopathy in accordance
with the preferred embodiment of the present invention and
FIG. 4B shows a second phonocardiograph of second heart
sound data (S2) applied in the heart sound processing
method and system for detecting cardiopathy in accordance
with the preferred embodiment of the present invention.
Referring to FIGS. 4A and 4B, the first heart sound data (S1)
are collected at a first position of heart peripheral areas by
a first patch while the second heart sound data (S2) are
synchronously collected at a second position of heart periph-
eral areas by a second patch. By way of example, each of the
heart sound data fragments includes a predetermined amount
of continuous heart sound signals, 400 data points or other
number of data points. In a preferred embodiment, the heart
sounds of the heart sound data fragments have a range of
frequencies between 1 Hz and 100 Hz or other low fre-
quency range.

[0058] Referring again to FIGS. 1 and 2, the heart sound
processing method in accordance with the preferred embodi-
ment of the present invention includes the step S2: auto-
matically or semi-automatically converting the heart sound
data fragments with continuous wavelet transformation
(CWT) by the heart sound processing unit 20 to obtain CWT
data which can be shown as a first cardiopathy pattern.
[0059] FIG. 5A shows an image of CWT data (two frag-
ments) of slight aortic regurgitation and slight aortic stenosis
collected from a first patient and processed by the heart
sound processing method and system for detecting cardiopa-
thy in accordance with the preferred embodiment of the
present invention. Referring to FIG. 5A, after CWT pro-
cessed, a first CWT pattern, as shown in the upper portion
in FIG. 5A, and a second CWT pattern, as shown in the
lower portion in FIG. A, are obtained to compare the CWT
data. Apparently, a first pattern sample of the CWT data has
a first maximum amplitude and a second maximum ampli-
tude, as best shown in two arrows in FIG. 5A, which indicate
the heart of first patient suffering from diseases of slight
aortic regurgitation (AR) and slight aortic stenosis (AS).
[0060] Next, FIG. 5B further shows an image of CWT data
(two fragments) of continuous murmur and patent ductus
arteriosum collected from a second patient and processed by
the heart sound processing method and system for detecting
cardiopathy in accordance with the preferred embodiment of
the present invention. Referring to FIG. 5B, after CWT
processed, a first CWT pattern within a first main pattern, as
shown in the upper portion in FIG. 5B, and a second CWT
pattern within a second main pattern, as shown in the lower
portion in FIG. 5B, are obtained. In addition to this, some
murmur patterns are further obtained beside the main pat-
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tern. Apparently, a second pattern sample of the CWT data,
as best shown in two arrows in FIG. 5B, indicates the heart
of second patient suffering from diseases of continuous
murmur and patent ductus arteriosum (PDA).

TABLE 1

Characteristics of CWT data of first and second patients processed

by the heart sound precessing method of the present invention

slight AR
diagnosis of disease & slight AS PDA
band of first maximum 16 26
amplitude (Hz)
first main frequency (Hz) 27 26
band of second maximum 12 30
amplitude (Hz)
second main frequency (Hz) 17 28
time interval of two maximum 0.074 0.074

amp. points (Sec.)

[0061] Referring again to FIGS. 1 and 2, the heart sound
processing method in accordance with the preferred embodi-
ment of the present invention includes the step S3: auto-
matically or semi-automatically converting the heart sound
data fragments with short-time Fourier transformation by the
heart sound processing unit 20 to obtain STFT data which
can be shown as a second cardiopathy pattern.

[0062] FIG. 6A shows an image of STFT data (two
fragments) of slight aortic regurgitation and slight aortic
stenosis collected from the first patient and processed by the
heart sound processing method and system for detecting
cardiopathy in accordance with the preferred embodiment of
the present invention, corresponding to those shown in FIG.
5A. Referring to FIG. 6A, after STFT processed, a first
STFT pattern, as shown in the upper portion in FIG. 6A, and
a second STFT pattern, as shown in the lower portion in
FIG. 6A, are obtained to compare the STFT data. Appar-
ently, a first pattern sample of the STFT data has a first
maximum amplitude and a second maximum amplitude, as
best shown in two arrows in FI1G. 6 A, which also indicate the
heart of first patient suffering from diseases of slight aortic
regurgitation and slight aortic stenosis.

[0063] Next, FIG. 6B shows an image of STFT data (two
fragments) of continuous murmur and patent ductus arterio-
sum collected from the second patient and processed by the
heart sound processing method and system for detecting
cardiopathy in accordance with the preferred embodiment of
the present invention, corresponding to those shown in FIG.
5B. Referring to FIG. 6B, after STFT processed, a first wider
STFT pattern, as shown in the upper portion in FIG. 6B, and
a second wider STFT pattern, as shown in the lower portion
in FIG. 6B, are obtained. In addition to this, some murmur
patterns (i.e. narrower STFT patterns) are further obtained
beside the larger STFT pattern. Apparently, a second pattern
sample of the STFT data, as best shown in two arrows in
FIG. 6B, indicates the heart of second patient suffering from
diseases of continuous murmur and patent ductus arterio-
sum.
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TABLE 2

Characteristics of STFT data of first and second patients processed
by the heart sound processing method of the present invention

slight AR
diagnosis of disease & slight AS PDA
band of first maximum g 6
amplitude (Hz)
first main frequency (Hz) 14 14
band of second maximum 9 5
amplitude (Hz)
second main frequency (Hz) 13 14
time interval of two maximum 0.119 0.125

amp. points (Sec.)

[0064] Referring again to FIGS. 1 and 2, the heart sound
processing method in accordance with the preferred embodi-
ment of the present invention includes the step S3: auto-
matically or semi-automatically calculating the CWT data
and the STFT data to seek at least one correlation between
time and frequency by the heart sound processing unit 20, or
comparing the CWT data and the STFT data with ultrasound
data samples of cardiopathy and further seeking the corre-
lation between time and frequency for identifying cardiopa-
thy. In a preferred embodiment, the at least one correlation
is applied to identify cardiopathy from CWT data and STFT
data of heart sound data collected from another patient to
generate a predictable result of correlation coefficients
which includes a disease of ventricular septal defect (VSD)
or atrial septal defect (ASD).

[0065] FIG. 7A shows a series of images of first original
heart sound data fragment collected from the first patient to
compare with first CWT data and STFT data processed by
the heart sound processing method and system for detecting
cardiopathy in accordance with the preferred embodiment of
the present invention. FIG. 7B shows a series of images of
second original heart sound data fragment collected from to
compare with second CWT data and STFT data the first
patient processed by the heart sound processing method and
system for detecting cardiopathy in accordance with the
preferred embodiment of the present invention. Referring
again to FIGS. 7A and 7B, in pattern-comparing operation
for the first patient, the second original heart sound data
fragment, the second CWT data and the second STFT data,
as shown in FIG. 7B are selectively and suitably adjusted to
correspond to the first original heart sound data fragment,
the first CWT data and the first STFT data, as shown in FIG.
7A, to thereby calculate correlations of a first pattern, as
shown in TABLE 3.

[0066] FIG. 8A shows a series of images of first original
heart sound data fragment collected from the second patient
to compare with first CWT data and STFT data processed by
the heart sound processing method and system for detecting
cardiopathy in accordance with the preferred embodiment of
the present invention. FIG. 8B shows a series of images of
second original heart sound data fragment collected from the
second patient to compare with second CWT data and STFT
data processed by the heart sound processing method and
system for detecting cardiopathy in accordance with the
preferred embodiment of the present invention. Referring
again to FIGS. 8A and 8B, in another pattern-comparing
operation for the second patient, the second original heart
sound data fragment, the second CWT data and the second
STFT data, as shown in FIG. 8B are selectively and suitably
adjusted to correspond to the first original heart sound data
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fragment, the first CWT data and the first STFT data, as
shown in FIG. 8A, to thereby calculate correlations of a
second pattern, as shown in TABLE 3.

TABLE 3

Correlations of heart sound data of first and second
patients processed by the heart sound processing
method of the present invention

First Second Correl. Correl.
Patient main freq. main freq. of CWT of STFT
first 14 Hz 13 Hz r=9945% r=29432%
second 14 Hz 14 Hz r=7888% r=9886%
[0067] In a preferred embodiment, the first CWT data and

the first STFT data are calculated with Pearson product-
moment coefficient or other suitable coefficient. The Pearson
product-moment coefficient applied in the present invention
is in the form

T es
= —-
n

[0068] where z, and z,, are standardized values z of x and
y, and r is coeflicient of correlation.

[0069] Although the invention has been described in detail
with reference to its presently preferred embodiment, it will
be understood by one of ordinary skills in the art that various
modifications can be made without departing from the spirit
and the scope of the invention, as set forth in the appended
claims.

What is claimed is:
1. A heart sound processing method for detecting car-
diopathy comprising:
partitioning first heart sound data to obtain a plurality of
first heart sound data fragments;

converting the first heart sound data fragments with
continuous wavelet transformation to obtain first CWT
data;

converting the first heart sound data fragments with
short-time Fourier transformation to obtain first STFT
data; and

comparing the first CWT data and the first STFT data with
at least one ultrasound data sample of cardiopathy and
further seeking at least one correlation between time
and frequency for identifying cardiopathy.

2. The method as defined in claim 1, wherein the at least
one correlation is applied to identify cardiopathy from
second CWT data and second STFT data of second heart
sound data collected from a patient to generate a predictable
result of correlation coefficients.

3. The method as defined in claim 2, wherein the predict-
able result of correlation coeficients includes a disease of
ventricular septal defect or atrial septal defect.

4. The method as defined in claim 1, wherein the first
CWT data and the first STFT data are compared with the
ultrasound data to seek a maximum frequency point of heart
sound, a maximum amplitude point of heart sound and at
least one time interval of two maximum frequency points or
two maximum amplitude points.
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5. The method as defined in claim 1, wherein the first
CWT data and the first STFT data are calculated with
Pearson product-moment coefficient.

6. The method as defined in claim 1, wherein the first
heart sound data is compared with ECG data for identifying
cardiopathy.

7. A heart sound processing system for detecting car-
diopathy comprising:

a heart sound receiving unit provided to receive heart

sound data;

a heart sound processing unit connected with the heart
sound receiving unit, with partitioning the heart sound
data to obtain a plurality of heart sound data fragments,
with converting the heart sound data fragments with
continuous wavelet transformation to obtain CW'T data,
with converting the heart sound data fragments with
short-time Fourier transformation to obtain STFT data;

a data storage unit connected with the heart sound pro-
cessing unit, with the data storage unit storing at least
one set of ultrasound data samples of cardiopathy; and

an output unit connected with the heart sound processing
unit, with the output unit outputting a predictable result
of correlation coefficients;

wherein the first CWT data and the first STFT data are
compared with the at least one set of ultrasound data
samples of cardiopathy and are further calculated to
seek at least one correlation between time and fre-
quency for identifying cardiopathy.

8. The system as defined in claim 7, wherein the heart
sound receiving unit includes a first receiver unit and a
second receiver unit to attach to a first predetermined
position and a second predetermined position for synchro-
nously collecting different heart sound data.

9. The system as defined in claim 7, wherein the heart
sound receiving unit is configured to attach to a predeter-
mined position of human skin.

10. The system as defined in claim 7, wherein heart
sounds of the heart sound data fragments have a range of
frequencies between 1 Hz and 100 Hz.

11. The system as defined in claim 7, wherein each of the
heart sound data fragments includes a predetermined amount
of continuous heart sound signals.

12. The system as defined in claim 7, wherein a pathologic
murmur signal is detected in the heart sound data fragment
to identify cardiopathy.

13. The system as defined in claim 7, wherein the patho-
logic murmur signal includes a systolic heart murmur signal
or a diastolic heart murmur signal.

14. A heart sound processing method for detecting car-
diopathy comprising:

partitioning first heart sound data to obtain a plurality of
first heart sound data fragments;

converting the first heart sound data fragments with
continuous wavelet transformation to obtain first CWT
data;

converting the first heart sound data fragments with
short-time Fourier transformation to obtain first STFT
data; and

calculating the first CWT data or the first STFT data to
seek at least one correlation between time and fre-
quency for identifying cardiopathy.

15. The method as defined in claim 14, wherein the at

least one correlation is applied to identify cardiopathy from
second CWT data and second STFT data of second heart
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sound data collected from a patient to generate a predictable
result of correlation coefficients.

16. The method as defined in claim 15, wherein the
predictable result of correlation coefficients includes a dis-
ease of ventricular septal defect or atrial septal defect.

17. The method as defined in claim 14, wherein the first
CWT data and the first STFT data are compared with the
ultrasound data to seek a maximum frequency point of heart
sound, a maximum amplitude point of heart sound and at
least one time interval of two maximum frequency points or
two maximum amplitude points.

18. The method as defined in claim 14, wherein the first
CWT data and the first STFT data are calculated with
Pearson product-moment coefficient.

19. The method as defined in claim 14, wherein the first
heart sound data is compared with ECG data for identifying
cardiopathy.
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