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(7) ABSTRACT

The present invention provides a heart murmur detection
device. The heart murmur detection device includes: an
ECG signal detection unit for detecting an ECG signal from
a heart of a user; a heart beat detection unit for detecting the
frequency of the ECG signal; a plurality of sound receiving
units for receiving a plurality of sound signals from the heart
of the user; a signal transforming unit for transforming the
sound signals into a plurality of electric phonic signals, and
for retrieving the electric phonic signals on the basis of the
BCG signal; and a signal processing unit for determining a
heart murmur generating positior. Moreover, the present
invention further provides a heart murmur detection method.
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& | Detecting an ECG signal from a heart of a user by
means of an ECG detection unit

'

B . |Retreving a frequency of the ECG signal by means
of a heart beat detection unit

L
Recerving a plurality of sound signals from the
C -~ heart of the user by means of a plurality of sound
recerving units

¥
Transformung the plurality of sound signals into a
plarality of electric phonic signals by means of a
Do~ signal transforming unit, and retrieving the
plurality of eleciric phowic signals based on the
frequency of the ECG signal

¢

Determinmng a heart mnrmur generating position by
E ——{means of a signal processing unit based on plarality
of electrie phonic signals

FIG. 4
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HEART MURMUR DETECTION DEVICE
AND METHOD THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a detection device
and method thereof, and relates in particular to a heart
murmur detection device and method thereof.

[0003] 2. The Prior Arts

[0004] Heart murmurs are sounds produced by blood flow
within the heart of a patient. These heart murmurs may be
caused by abnormal blood flow in the heart, or may be
caused by abnormalities of the heart or blood vessels. Heart
murmurs can generally be classified into two main groups:
the first group is functional murmurs, and the second group
is pathologic murmurs. The reasons for the occurrence of
functional murmurs may include peripheral pulmonary
stenosis, patent ductus arteriosus, tricuspid regurgitation and
the like. However, the reasons for the occurrence of patho-
logical murnurs include ventricular septal defect, valvular
stenosis or regurgitation, atrial or ventricular compartments
chipping and the like. Functional murmurs are usually
benign and harmless. However, pathological murmurs are
usually caused by abnormalities of the heart and blood
vessels, and usually offer indications of heart diseases.
[0005] The intensity of the heart murmurs can be classified
into 6 grades, with grade 1 being the weakest, and grade 6
being the strongest. A grade 1 heart murmur refers to sounds
besides a patient’s heartbeat which are heard by a doctor
using a stethoscope in a quiet environment. A grade 4 heart
murmur refers to a noise having a vibration that can be felt
through touching. Moreover, a grade 6 heart murmur refers
to noise that can be heard without attaching the stethoscope
closely to the chest of a patient. The examination of heart
murmurs is mainly through a stethoscope. When the stetho-
scope is firmly attached to the chest of the patient by the
doctor, the doctor is able to make a preliminary diagnosis of
any heart related diseases, on the basis of the duration,
intensity and timing of the sounds. Such diseases may
include arrhythmia, inflammation of the pericardium, val-
vular stenosis, prolapse or regurgitation, ventricular septal
defect, arteriovenous fistula and the like.

[0006] The traditional stethoscopes are mainly made up of
materials such as copper, rubber tubes, spring plate, head set
and the like. Stethoscopes can be classified as single-use
stethoscope, dual-use stethoscope, tri-use stethoscope, ver-
tical stethoscope and multi-function stethoscope, which are
all used with different patients in different situations. How-
ever, following the advancement of medical technologies,
the function of stethoscopes today is becoming more and
more sophisticated; and electronic stethoscopes are emerg-
ing. The traditional stethoscopes are mainly used for sound
collection, and they do not have the effect of sound ampli-
fication. However, electronic stethoscopes have excellent
function of sound volume digital amplification, and thus
enabling the heart sounds of the patient to be clearly heard.
[0007] However, the examination of heart murmur in a
patient is normally interfered by sounds from the other
organs, for example the breathing sounds of the lungs. A
sound is given out when the general person breathes, how-
ever, a noise can be heard when a person with breathing
difficulty breathes. Furthermore, when pulmonary obstruc-
tive hydrocephalus occurs in the patient, different noises can
be heard. The occurrence of a noise often interferes with the
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interpretation of noises by a doctor. As such, how to solve
the problem of not easily distinguishing a heart murmur in
a patient is in fact a technical question that is desired to be
solved.

SUMMARY OF THE INVENTION

[0008] In view of the drawbacks of the prior art, one of the
objectives of the present invention is to provide a heart
murmur detection device, in order to solve the problem of
not being able to easily interpret/distinguish a heart murmur
in a patient during examination, due to the interference by
other noises from other organs.

[0009] In order to achieve the above-mentioned objec-
tives, the present invention includes a heart murmur detec-
tion device, which includes: an ECG signal detection unit,
which may include at least two electrodes, for detecting an
ECG signal from the heart of a user; a heart beat detection
unit, which may electrically connect to the ECG signal
detection unit, and may retrieve a frequency of the ECG
signal; a plurality of sound receiving units, which may
receive a plurality of sound signals from the heart of the
user; a signal transforming unit, which may electrically
connect to the plurality of sound receiving units and the
heart beat detection unit, whereby the signal transforming
unit may transform the plurality of sound signals into a
plurality of electric phonic signals, and may retrieve the
plurality of electric phonic signals on the basis of the
frequency of the ECG signal; and a signal processing unit,
which may be electrically connected to the signal transform-
ing unit, and may determine a heart murmur generating
position on the basis of the plurality of electronic phonic
signals.

[0010] Preferably, the signal processing device may deter-
mine the heart murmur generating position on the basis of
the intensity of the plurality of electric phonic signals.
[0011] Preferably, the signal processing unit may deter-
mine the heart murmur generating position of the patient on
the basis of the direction formed by the largest electric
phonic signal and the smallest electric phonic signal of the
plurality of electric phonic signals.

[0012] Preferably, the signal processing unit may perform
a spectrum analysis based on the largest electric phonic
signal, so as to obtain a heartbeat waveform and a heart
murmur waveform.

[0013] Preferably, the present invention may further
include a display unit, which may be electrically connected
to the signal processing unit, and may display the heartbeat
waveform and the heart murmur waveform.

[0014] Preferably, the plurality of sound receiving units
may amplify the plurality of sound signals which are gen-
erated from the heart of the user.

[0015] Preferably, the present invention may further
include a plurality of indicator lights, which may corre-
spondingly display the intensity of the plurality of electric
phonic signals and the heart murmur generating position.
[0016] Preferably, the heart beat detection unit, the signal
transforming unit and the signal processing unit may be
integrated into an integrated circuit.

[0017] Preferably, the heart murmur detection device may
be a handheld module.

[0018] In addition, the present invention also provides a
method for detecting heart murmur, so as to solve the
problem of not being able to easily distinguish a heart
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murmur in a patient during examination, due to the inter-
ference by other noises from other organs.

[0019] In order to achieve the above-mentioned objective,
the heart murmur detection method of the present invention
includes the following steps: Step A: an ECG signal from the
heart of a user may be detected by means of an ECG
detection unit; Step B: the frequency of the ECG signal may
be retrieved by means of a heart beat detection unit; Step C:
a plurality of sound signals may be received from the heart
of the user by means of a plurality of sound receiving units;
Step D: the plurality of sound signals may be transformed
into a plurality of electric phonic signals by means of a
signal transforming unit, and the plurality of electric phonic
signals may be retrieved based on the frequency of the ECG
signal; and Step E: a heart murmur generating position may
be determined by means of a signal processing unit based on
plurality of electric phonic signals.

[0020] The present invention firstly integrates an ECG
signal detection unit and a sound receiving unit having the
function of a stethoscope, analyzing the signals that are
received by the ECG signal detection unit and the sound
receiving unit, and then determining the heart murmur
generating position by means of electric phonic signals. As
such, the heart murmur detection device and method thereof
of the present invention can effectively determine the heart
murmur generating position in a patient.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The present invention can be understood in more
detail by reading the subsequent detailed description in
conjunction with the examples and references made to the
accompanying drawings, wherein:

[0022] FIG. 1 is a system block diagram in accordance
with a preferred embodiment of the present invention.
[0023] FIG. 2 is a schematic diagram in accordance with
a preferred embodiment of the present invention.

[0024] FIG. 3 shows a schematic diagram in accordance
with another preferred embodiment of the present invention.
[0025] FIG. 4 is a flow chart showing the method in
accordance with a preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0026] The present invention may be embodied in various
forms and the details of the preferred embodiments of the
present invention will be described in the subsequent content
with reference to the accompanying drawings. The drawings
(not to scale) depict only the preferred embodiments of the
invention and shall not be considered as limitations to the
scope of the present invention. Modifications of the shape of
the present invention shall be considered within the spirit of
the present invention.

[0027] It should be noted that the structures, proportions,
sizes and the like of the drawings of the current specification
are only for depicting the disclosures of the present inven-
tion, to enable easy reading and understanding by persons
skilled in the art, and these are not meant to be conditions
that limit the present invention. As such, the drawings are
not technologically meaningful. Any modifications of the
structure, proportion relationships or any adjustments of the
sizes should fall within the scope that is covered by the
technical content of the present invention, without affecting
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the effects produced by the present invention and without
affecting the goals of the present invention.

[0028] Please refer to FIG. 1 and FIG. 2 together. FIG. 1
is a system block diagram in accordance with an embodi-
ment of the present invention. FIG. 2 is a schematic diagram
in accordance with an embodiment of the present invention.
As shown in FIG. 1 and FIG. 2, the heart murmur detection
device 1 of the present invention includes the following: an
ECG signal detection unit 11, which may include at least two
electrodes 111; the ECG signal detection unit 11 may detect
an ECG signal from the heart of a user; a heart beat detection
unit 12, which may be electrically connected to the ECG
signal detection unit 11, so as to retrieve the frequency of the
ECG signal; a plurality of sound receiving units 13, which
may receive the plurality of sound signals from the heart of
a user; a signal transforming unit 14, which may be elec-
trically connected to the plurality of sound receiving units 13
and the heart beat receiving unit 12, whereby, the signal
transforming unit 14 may transform the plurality of sound
signals into the plurality of electric phonic signals, and the
plurality of electric phonic signals may be retrieved on the
basis of the frequency of the ECG signal. Also, the heart
murmur detection device of the present invention may also
include a signal processing unit 15, which may be electri-
cally connected to the signal transforming unit 14. A heart
murmur generating position in the patient may be deter-
mined by the signal processing unit 15 on the basis of the
plurality of electric phonic signals.

[0029] In accordance with a preferred embodiment of the
present invention, the ECG signal detection unit 11 may
include multiple electrodes 111, for example three or four
electrodes (not shown in the drawings), so as to increase the
accuracy for detecting the ECG signals.

[0030] In accordance with a preferred embodiment of the
present invention, the heart murmur generating position may
be determined by the signal processing unit 15 on the basis
of the intensity of the plurality of electric phonic signals. For
example, the sound receiving unit 13¢ may receive the
strongest sound signal, after the plurality of sound signals
are transformed into the electric phonic signals. The signal
processing unit 15 may determine the actual location of the
sound receiving unit 13a, and may receive the strongest
sound signal. As such, the heart murmur generating position
may be found close to the sound receiving unit 13a.
[0031] In accordance with a preferred embodiment of the
present invention, the signal processing unit 15 may deter-
mine the heart murmur generating position based on the
direction of the largest electric phonic signal and the small-
est electric phonic signals from the plurality of electric
phonic signals. For example, the sound receiving unit 13a
may receive the largest sound signal, and the sound receiv-
ing unit 135 may receive the smallest sound signal. After the
largest or smallest sound signals are transformed into the
plurality of electric phonic signals, the signal processing unit
15 may determine that the strongest sound signals may be
received between the sound receiving unit 13a and the sound
receiving unit 134. Therefore, the heart murmur generating
position may be found in between the sound receiving unit
13a and the sound receiving unit 134.

[0032] In accordance with a preferred embodiment of the
present invention, the signal processing unit 15 may perform
an analysis of the frequency spectrum based on the largest
electric phonic signals, so as to isolate a heartbeat waveform
and a heart murmur waveform.
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[0033] 1In accordance with a preferred embodiment of the
present invention, the heart murmur detection device of the
present invention may further include a display unit 16. The
display unit 16 may be electrically connected with the signal
processing 15. The display unit 16 may display the heartbeat
waveform and the heart murmur waveform. The two wave-
forms may be displayed in different colors by the display
unit 16, such that the waveforms may be easily determined
by the reader.

[0034] In accordance with a preferred embodiment of the
present invention, the plurality of sound receiving units 13
may amplify the plurality of sound signals from the heart of
a user, so as to increase the accuracy of distinguishing the
heart murmur.

[0035] In accordance with a preferred embodiment of the
present invention, the heart murmur detection device of the
present invention may further include a plurality of indicator
lights, which may correspondingly display the intensity of
the plurality of electric phonic signals and the heart murmur
generating position of the user. The plurality of indicator
lights 17 may correspond to the positions of the sound
receiving units 13. When one of the sound receiving units
receives the strongest sound signals, the indicator light 17
that corresponds to that particular sound receiving unit 13
may correspondingly light up, so as to indicate the heart
murmur generating position of the user.

[0036] In accordance with a preferred embodiment of the
present invention, the heartbeat detection unit 12, the signal
transforming unit 14 and the signal processing unit 15 may
be integrated as an integrated circuit.

[0037] In accordance with a preferred embodiment of the
present invention, the heart murmur detection device 1 may
be a handheld module, but is not limited to this. Whereby,
the ECG signal detection unit 11 and the plurality of sound
receiving units 13 may be integrated into one end of the
handheld module. The display unit 16 and the plurality of
indicator lights 17 may be installed on a surface of the
handheld module. While the handheld module is being used,
it may be placed near the position of the heart of the user,
whereby preferably, the handheld module may be placed
directly above the heart of the user.

[0038] In accordance with a preferred embodiment of the
present invention, the heart murmur detection device 1 may
be connected externally to a display screen 2, such that the
ECG signals, electric phonic signals, heartbeat waveform
and heart murmur waveform may be clearly displayed, as
shown in FIG. 3.

[0039] In addition, the present invention also provides a
method for detecting heart murmur. Please refer to FIG. 1
and FIG. 4 together. FIG. 4 is a flow chart showing the
method of the present invention. As shown in the FIGs, the
method for detecting a heart murmur of the present inven-
tion may include the following steps: Step A: an ECG signal
from the heart of a user may be detected by means of an
ECG detection unit 11; Step B: the frequency of the ECG
signal may be retrieved by a heartbeat detection unit 12; Step
C: the plurality of sound signals from the heart of the user
may be received by the plurality of sound receiving units;
Step D: the plurality of sounds signals may be transformed
into the plurality of electric phonic signals by the signal
transforming unit 14, and the plurality of electric phonic
signals may be retrieved based on the frequency of the ECG
signal; and Step E: a heart murmur generating position may

Sep. 14,2017

be determined by means of a signal processing unit 15 based
on the plurality of electric phonic signals.

[0040] The present invention establishes the heart murmur
generating position of a user by firstly integrating an ECG
signal detection unit 11 and a sound receiving unit 13 that
has the function of a stethoscope, analyzing the signals that
are received by the ECG signal detection unit 11 and the
sound receiving unit 13, and then determining the heart
murmur generating location by means of the plurality of
electric phonic signals. As such, the heart murmur detection
device and method thereof of the present invention is able to
effectively determine the heart murmur generating position
in a patient.

[0041] Although the present invention has been described
with reference to the preferred embodiments, it will be
understood that the invention is not limited to the details
described thereof. Various substitutions and modifications
have been suggested in the foregoing description, and others
will occur to those of ordinary skill in the art. Therefore, all
such substitutions and modifications are intended to be
embraced within the scope of the invention as defined in the
appended clainis.

What is claimed is:

1. A heart murmur detection device, comprising:

an ECG signal detection unit, comprising at least two
electrodes, and detecting an ECG signal from a heart of
a user;

a heart beat detection unit, electrically connecting to the
ECG signal detection unit, and retrieving a frequency
of the ECG signal,

a plurality of sound receiving units, receiving a plurality
of sound signals from the heart of the user;

a signal transforming unit, electrically connecting to the
plurality of sound receiving units and the heart beat
detection unit, wherein the signal transforming unit
transforms the plurality of sound signals into a plurality
of electric phonic signals, and retrieving the plurality of
electric phonic signals on the basis of the frequency of
the ECG signal; and

a signal processing unit, electrically connecting to the
signal transforming unit, and determining a heart mur-
mur generating position on the basis of the plurality of
electronic phonic signals.

2. The heart murmur detection device of claim 1, wherein
the signal processing device determines the heart murmur
generating position on the basis of the intensity of the
plurality of electric phonic signals.

3. The heart murmur detection device of claim 1, wherein
the signal processing unit determines the heart murmur
generating position on the basis of the direction formed by
a largest electric phonic signal and a smallest electric phonic
signal of the plurality of electric phonic signals.

4. The heart murmur detection device of claim 1, wherein
the signal processing unit performs a spectrum analysis
based on the largest electric phonic signal, so as to obtain a
heartbeat waveform and a heart murmur waveform.

5. The heart murmur detection device of claim 1, further
comprising a display unit, electrically connecting to the
signal processing unit, and displaying the heartbeat wave-
form and the heart murmur waveform.

6. The heart murmur detection device of ¢laim 1, wherein
the plurality of sound receiving units amplify the plurality of
sound signals which are generated from the heart of the user.
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7. The heart murmur detection device of claim 1, further
comptrising a plurality of indicator lights, correspondingly
displaying the intensity of the plurality of electric phonic
signals and the heart murmur generating position.

8. The heart murmur detection device of claim 1, wherein
the heart beat detection unit, the signal transforming unit and
the signal processing unit are integrated into an integrated
circuit.

9. The heart murmur detection device of claim 1, wherein
the heart murmur detection device is a handheld module.

10. A method for detecting heart murmur, comprising the
steps of:

detecting an ECG signal from a heart of a user by means

of an ECG detection unit;

retrieving a frequency of the ECG signal by means of a

heart beat detection unit;
receiving a plurality of sound signals from the heart of the
user by means of a plurality of sound receiving units;

transforming the plurality of sound signals into a plurality
of electric phonic signals by means of a signal trans-
forming unit, and retrieving the plurality of electric
phonic signals based on the frequency of the ECG
signal; and

determining a heart murmur generating position by means

of a signal processing unit based on plurality of electric
phonic signals.



THMBW(EF)

[R50 i (% RIAR) A (i)
[RIZ A

KHA

IPC%5

CPCH%E=

S EREESE

BEG®)

AEARBF-—MOEESTRNERE, CEFEFRNEESE  ECGES
BAET , ATRURBAFUENECGES LN ET , TR
ECGRESMME,ZNEFEFRKET , ATEEREAFVENSIES
EEEERHRHET ATRESESHRNZSNBERS , HIREECG
EERRBEFES,FSLEET  ATEECHERTFEME, 1A,

REATRBT —MORRFRNEE,

DIEFEERNEERETE

US20170258350A1 K (2E)R
US15/066909 iR
FEX

FANG HONG WEN

FANG, HONG WEN

A61B5/0452 A61B5/0404 A61B5/0205 A61B5/00 A61B7/02

patsnap

2017-09-14

2016-03-10

A61B5/0452 A61B5/7203 A61B5/0404 A61B5/0205 A61B5/742 A61B7/026 A61B5/02028 A61B5/0456

A61B5/7278 A61B5/7445 A61B7/00 A61B2562/0204

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/324c6ddd-6f06-4525-a218-526a78724635
https://worldwide.espacenet.com/patent/search/family/059788285/publication/US2017258350A1?q=US2017258350A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170258350%22.PGNR.&OS=DN/20170258350&RS=DN/20170258350

