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(57) ABSTRACT

The present invention provides an electrocardiographic
monitoring device comprising a device body configured to
be attached to a user’s chest; a plurality of electrodes
provided on the device body; and a controller provided on
the device body and connected to the electrodes in order to
obtain the user’s electrocardiographic signal waveforms.
The electrocardiographic monitoring device of the invention
can be applied in a blood pressure monitoring system for
monitoring a user’s blood pressure.
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ELECTROCARDOGRAPHIC MONITORING
DEVICE AND BLOOD PRESSURE
MONITORING SYSTEM USING THE SAME

BACKGROUND OF THE INVENTION

1. Technical Field

[0001] The present invention relates to an electrocardio-
graphic monitoring device. More particularly, the invention
relates to an electrocardiographic monitoring device for use
in 24-hour blood pressure monitoring so as to monitor a
user’s blood pressure variation over time.

2. Description of Related Art

[0002] 24-hour ambulatory blood pressure monitoring
contributes significantly to the prevention of hypertension.
By measuring a person’s blood pressure ambulatorily, errors
that sporadic incidents (e.g., an outburst of emotion, drink-
ing, eating, or smoking) may cause to the person’s blood
pressure measurements can be recorded in real time to
facilitate tracking. More importantly, an analysis of the data
obtained by monitoring a patient’s blood pressure in an
ambulatory manner helps reveal the patient’s health condi-
tion and determine in advance whether the patient is prone
to hypertension or prehypertension.

[0003] Thanks to the advancement of technology, sphyg-
momanometers have been downsized for household use or
for incorporation into a wearable device so that a user can
monitor their blood pressure whenever desired. Wearable
blood pressure monitoring devices, in particular, have pro-
gressed so much that changes in blood pressure can be
detected at any time simply by attaching sensors to the body
and connecting the sensors to a wearable device. For
example, Chinese Published Invention Patent Application
No. 106419980A discloses a wearable blood pressure device
that includes electrodes and a wearable wrist device. The
electrodes are attachable to a user’s chest in order to detect
electrocardiographic signals. The wrist device is used to
detect pulse waves, calculate blood pressure from the detec-
tion results, and thereby obtain blood pressure parameters.
This blood pressure device can provide 24-hour monitoring
of a user’s blood pressure variation.

[0004] Today, many a wearable blood pressure monitoring
device has been developed to monitor a user’s blood pres-
sure variation around the clock, but the existing wearable
blood pressure monitoring devices are disadvantaged by
inconveniences of use. Basically, a wearable blood pressure
monitoring device works by sensing and measuring the
waveforms of electrocardiographic signals and of pulse
signals and then computing on the waveform measurements
to obtain blood pressure values. It is therefore required that
a plurality of electrodes be attached to a user’s chest to sense
the electrocardiographic signal waveforms, and that a pulse
wave sensing device be provided at the user’s arm or wrist
to sense the pulse signal waveforms. As the electrodes of a
conventional wearable blood pressure monitoring device are
generally designed to be attached to the skin of the chest in
a distributed manner, a user has to place the electrodes at the
required sensing positions one after another, which can be
troublesome. Moreover, an erroneous arrangement of the
electrodes will cause noise in the measuring process, and
should the R-wave peak values of electrocardiographic
signals be interfered by noise, it will be impossible to

Dec. 26, 2019

measure pulse wave velocity and electrocardiographic sig-
nal waveforms accurately, let alone blood pressure values. In
addition, the wires connecting the electrodes to the pulse
sensing device tend to cause an uncomfortable sensation to
a user wearing the blood pressure monitoring device, and
may be disconnected at either end when the user moves.

BRIEF SUMMARY OF THE INVENTION

[0005] One objective of the present invention is to provide
an electrocardiographic monitoring device and a blood pres-
sure monitoring system using the same so as to enhance the
comfortableness and accuracy of wearable blood pressure
monitoring devices in general.

[0006] Inorder to achieve the above objective, the present
invention provides an electrocardiographic monitoring
device, comprising: a device body configured to be attached
to a user’s chest; a plurality of electrodes provided on the
device body, wherein the electrodes comprise a right elec-
trode (RA), a left electrode (LA), and a grounding electrode
(G), the right electrode and the left electrode are provided on
a right side and a left side of the device body respectively,
and the grounding electrode is adjacent to the right electrode
but is not between the right electrode and the left electrode;
and a controller provided on the device body and connected
to the electrodes in order to obtain the user’s electrocardio-
graphic signal waveforms.

[0007] Furthermore, the controller transmits the electro-
cardiographic signal waveforms obtained to a third-party
controller through a wireless transmission module.

[0008] Another objective of the present invention is to
provide a blood pressure monitoring system, comprising: an
electrocardiographic monitoring device configured to be
attached to a user’s chest, wherein the electrocardiographic
monitoring device comprises a device body and a plurality
of electrodes provided on the device body to obtain elec-
trocardiographic signal waveforms; and a pulse detection
device configured to be worn on a user’s limb at a position
corresponding to a radial artery, wherein the pulse detection
device comprises a sensor for obtaining pulse signal wave-
forms; wherein at least one selected from the group con-
sisting of the electrocardiographic monitoring device, the
pulse detection device, and a mobile device is provided with
a controller for calculating the user’s blood pressure param-
eters according to the electrocardiographic signal wave-
forms and the pulse signal waveforms; and wherein the
electrocardiographic monitoring device, the pulse detection
device, and the mobile device are connected to one another
through wireless transmission.

[0009] Furthermore, the electrodes arranged on the device
body at least include a right electrode (RA), a left electrode
(LA), and a grounding electrode (G). The right electrode
(RA) and the left electrode (ILA) are placed on the right side
and the left side of the device body respectively, and the
grounding electrode (G) is adjacent to the right electrode
(RA) but does not lie between the right electrode (RA) and
the left electrode (LA).

[0010] Furthermore, the device body further comprises a
positioning mark and a grid, and the positioning mark is
intended to coincide with, or be placed right above, the
user’s xiphoid process.

[0011] Furthermore, when the electrocardiographic moni-
toring device has been attached to a user’s chest, the right
electrode (RA) and the grounding electrode (G) are hori-
zontally arranged in an area higher than and to the right of
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the user’s xiphoid process, and the left electrode (LA) is
higher than and to the left of the user’s xiphoid process and
is horizontally aligned with the right electrode (RA) and the
grounding electrode (G).

[0012] Furthermore, when the electrocardiographic moni-
toring device has been attached to a user’s chest, the right
electrode (RA) and the grounding electrode (G) are hori-
zontally arranged in an area higher than and to the right of
the user’s xiphoid process, and the left electrode (LA) is
higher than and to the left of the user’s xiphoid process and
is lower than the right electrode (RA) and the grounding
electrode (G).

[0013] Furthermore, when the electrocardiographic moni-
toring device has been attached to a user’s chest, the right
electrode (RA) and the grounding electrode (G) are verti-
cally arranged in an area higher than and to the right of the
user’s xiphoid process, with the right electrode (RA) higher
than the grounding electrode (G), and the left electrode (LA)
is higher than and to the left of the user’s xiphoid process
and is horizontally aligned with the grounding electrode (G).
[0014] Comparing to the conventional techniques, the
present invention has the following advantages:

[0015] 1. The electrocardiographic monitoring device of
the present invention is a structure with a plurality of
electrodes and is configured for wireless transmission. Once
the electrocardiographic monitoring device is attached to a
user’s chest, the electrodes will not shift in position due to
the user’s movement; in other words, the waveforms of
electrocardiographic signals will not be affected when the
user moves.

[0016] 2. The electrocardiographic monitoring device of
the present invention and a blood pressure monitoring
system using the same can transmit electrocardiographic
signal waveforms and pulse signal waveforms to a blood
pressure calculation unit wirelessly, and this is a far cry from
the prior art, in which the wires required for data transmis-
sion may cause an uncomfortable sensation to a user wear-
ing the device or be caught by accident such that unstable
transmission occurs and affects the blood pressure values
monitored.

[0017] 3. The electrocardiographic monitoring device of
the present invention and a blood pressure monitoring
system using the same can provide 24-hour monitoring of
blood pressure variation and are suitable for use at home as
well as in emergency rooms, preoperative/postoperative
intensive care units, hospital wards, clinics, and other medi-
cal institutions.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0018] FIG. 1 is a perspective view of the electrocardio-
graphic monitoring device according to the present inven-
tion.

[0019] FIG. 2 shows how the electrocardiographic moni-
toring device according to the present invention is used.
[0020] FIG. 3 shows a configuration (I) of an electrocar-
diographic monitoring device of the present invention and a
blood pressure monitoring system using the same.

[0021] FIG. 4 shows a configuration (II) of an electrocar-
diographic monitoring device of the present invention and a
blood pressure monitoring system using the same.

[0022] FIG. 5 shows a method (I) of arranging the elec-
trodes on the electrocardiographic monitoring device of the
present invention.
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[0023] FIG. 6 shows a first group of electrocardiographic
signal waveforms resulting from the method (I) of arranging
the electrodes on the electrocardiographic monitoring device
of the present invention.

[0024] FIG. 7 shows a method (II) of arranging the elec-
trodes on the electrocardiographic monitoring device of the
present invention.

[0025] FIG. 8 shows a second group of electrocardio-
graphic signal waveforms resulting from the method (II) of
arranging the electrodes on the electrocardiographic moni-
toring device of the present invention.

[0026] FIG. 9 shows a method (III) of arranging the
electrodes on the electrocardiographic monitoring device of
the present invention.

[0027] FIG. 10 shows a third group of electrocardio-
graphic signal waveforms resulting from the method (IIT) of
arranging the electrodes on the electrocardiographic moni-
toring device of the present invention.

[0028] FIG. 11 shows the distance between the right
electrode (RA) and the centerline of the user’s body, and
between the left electrode (LLA) and the centerline of the
user’s body.

DETAILED DESCRIPTION OF THE
INVENTION

[0029] The details and technical solution of the present
invention are hereunder described with reference to accom-
panying drawings. For illustrative sake, the accompanying
drawings are not drawn to scale. The accompanying draw-
ings and the scale thereof are not restrictive of the present
invention.

[0030] Please refer to FIG. 1 to FIG. 4, which show the
appearance of an electrocardiographic monitoring device
according to the present invention and how the device is
used.

[0031] As shown in the drawings, the electrocardiographic
monitoring device 100 includes a device body 10, a plurality
of electrodes 20, and a controller 30.

[0032] The device body 10 is configured to be attached to
a user’s chest and has a positioning mark 40 and a grid 50
on both sides of the device body 10. The positioning mark
40 is intended to coincide with, or be placed right above, the
user’s xiphoid process. The grid 50 includes a vertical
auxiliary line 501 passing through the positioning mark 40.
To use the electrocardiographic monitoring device 100, the
positioning mark 40 and the vertical auxiliary line 501 are
respectively aligned with the user’s xiphoid process and the
centerline of the user’s body, and then the electrodes 20 are
arranged on the device body 10 according to the grid 50,
which serves as a reference coordinate system. After that,
the electrocardiographic monitoring device 100 is attached
to the user’s chest, with the positioning mark 40 and the
vertical auxiliary line 501 aligned respectively with the
user’s xiphoid process and the centerline of the user’s body,
so that measurement of electrocardiographic signals can
begin.

[0033] The electrodes 20 arranged on the device body 10
at least include a right electrode (RA) 201, a left electrode
(LA) 203, and a grounding electrode (G) 202. The right
electrode (RA) 201 and the left electrode (LA) 203 are
placed on the right side and the left side of the device body
10 respectively, as shown in FIG. 1, in which the right side
of the electrocardiographic monitoring device 100 corre-
sponds to a user’s right side (from the user’s point of view),
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as shown in FIG. 2, and the left side of the electrocardio-
graphic monitoring device 100 corresponds to the user’s left
side (also from the user’s point of view), as shown in FIG.
2. The grounding electrode (G) 202 is adjacent to the right
electrode (RA) 201 but does not lie between the right
electrode (RA) 201 and the left electrode (LA) 203.
[0034] The controller 30 is provided on the device body 10
and is connected to the electrodes 20 by a connecting circuit
301 in order to obtain a user’s electrocardiographic signal
waveforms. The controller 30 can further transmit the elec-
trocardiographic signal waveforms obtained to a third-party
controller through a wireless transmission module. The
third-party controller may be a pulse detection device 60
worn on the wrist (see FIG. 3 and FIG. 4) or a mobile device
70 (e.g., a smartphone or tablet computer, as shown in FIG.
4) without limitation. For example, the controller 30 may be
coupled to the pulse detection device 60 on a user’s wrist
through a wireless transmission module so that the user’s
blood pressure parameters can be calculated by the control-
ler 30, the pulse detection device 60, or the mobile device 70
(which is wirelessly connected to the controller 30 and the
pulse detection device 60) according to the electrocardio-
graphic signal waveforms obtained by the controller 30 and
the pulse signal waveforms obtained by the pulse detection
device 60; in other words, computation on the electrocar-
diographic signal waveforms may be performed by the
controller 30, the pulse detection device 60, or the mobile
device 70. The electrocardiographic monitoring device 100,
therefore, can work either with the pulse detection device 60
or with the pulse detection device 60 and the mobile device
70.

[0035] The wireless transmission module may use one or
a combination of the following protocols/techniques: Blu-
etooth, infrared (IR) transmission, near-field communication
(NFC), ultra-wideband (UWB), wireless local area networks
(WLAN), Wireless Gigabit Alliance (WiGig Alliance) com-
munications technology, ZigBee, wireless universal serial
bus (wireless USB), and Wi-Fi; the present invention has no
limitation in this regard.

[0036] In this embodiment, the pulse detection device 60
to be worn on a user’s wrist is in the form of a watch, but
it is also feasible to implement the pulse detection device 60
as a health bracelet or sports bracelet instead of a watch; the
present invention has no limitation in this regard. The pulse
detection device 60 may be provided with software, such as
a mobile application (app), for processing electrocardio-
graphic signal waveforms, pulse signal waveforms, and
blood pressure parameters, in order to compute on, record,
and display the electrocardiographic signal waveforms,
pulse signal waveforms, and blood pressure parameters.
[0037] In this embodiment, the mobile device 70 is in the
form of a mobile phone, but it is also feasible to implement
the mobile device 70 as a tablet computer or laptop computer
instead of a mobile phone; the present invention has no
limitation in this regard. The mobile device 70 may be
provided with software, such as an app, for processing
electrocardiographic signal waveforms, pulse signal wave-
forms, and blood pressure parameters, in order to compute
on, record, and display the electrocardiographic signal
waveforms, pulse signal waveforms, and blood pressure
parameters.

[0038] In addition, the controller 30, the pulse detection
device 60 to be worn on a user’s wrist, and the mobile device
70 may be provided with a storage unit for recording
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electrocardiographic signal waveforms, pulse signal wave-
forms, and blood pressure parameters. The storage unit may
be a memory card or other devices with a memory function,
such as a compact flash card (CF card), a secure digital card
(SD card), a multimedia card, a smart media card (SM card),
a memory stick (MS card), or a mini secure digital card
(mini SD card). The present invention has no limitation on
the type of the storage unit.

[0039] FIG. 5 to FIG. 10 show three ways to arrange the
electrodes on the electrocardiographic monitoring device of
the present invention and the resulting electrocardiographic
signal waveforms.

[0040] In the preferred embodiment shown in FIG. 5, in
which the electrocardiographic monitoring device 100 has
been attached to a user’s chest, the right electrode (RA) 201
and the grounding electrode (G) 202 are horizontally
arranged in an area higher than and to the right of the user’s
xiphoid process 401 (from the user’s point of view), and the
left electrode (LLA) 203 is higher than and to the left of the
user’s xiphoid process 401 (also from the user’s point of
view) and is horizontally aligned with the right electrode
(RA) 201 and the grounding electrode (G) 202. This elec-
trode arrangement produces an electrocardiogram as shown
in FIG. 6.

[0041] In another preferred embodiment as shown in FIG.
7, in which the electrocardiographic monitoring device 100
has been attached to a user’s chest, the right electrode (RA)
201 and the grounding electrode (G) 202 are horizontally
arranged in an area higher than and to the right of the user’s
xiphoid process 401 (from the user’s point of view), and the
left electrode (LLA) 203 is higher than and to the left of the
user’s xiphoid process 401 (also from the user’s point of
view) and is lower than the right electrode (RA) 201 and the
grounding electrode (G) 202. This electrode arrangement
produces an electrocardiogram as shown in FIG. 8.

[0042] In yet another preferred embodiment as shown in
FIG. 9, in which the electrocardiographic monitoring device
100 has been attached to a user’s chest, the right electrode
(RA) 201 and the grounding electrode (G) 202 are vertically
arranged in an area higher than and to the right of the user’s
xiphoid process 401 (from the user’s point of view), with the
right electrode (RA) 201 higher than the grounding electrode
(G) 202, and the left electrode (LLA) 203 is higher than and
to the left of the user’s xiphoid process 401 (also from the
user’s point of view) and is horizontally aligned with the
grounding electrode (G) 202. This electrode arrangement
produces an electrocardiogram as shown in FIG. 10.

[0043] In the embodiments described above, the actual
positions of the right electrode (RA) 201 (located higher
than and to the right of the user’s xiphoid process 401, from
the user’s point of view) and of the left electrode (LLA) 203
(located higher than and to the left of the user’s xiphoid
process 401, also from the user’s point of view) may vary
with the size of the user’s chest. Generally, referring to FIG.
11, the horizontal distance 41 between the right electrode
(RA) 201 and the centerline of the user’s body is about
10~60 mm, the horizontal distance 42 between the left
electrode (LLA) 203 and the centerline of the user’s body is
about 10~60 mm, and the vertical distance from the right
electrode (RA) 201 and the left electrode (LA) 203 to the
user’s xiphoid process 401 is about 50~100 mm. In light of
users’ individual differences, the distance ranges stated
above are by no means limiting.
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[0044] FIG. 3 and FIG. 4 show two different configura-
tions of a blood pressure monitoring system according to the
present invention.

[0045] As shown in the drawings, the blood pressure
monitoring system 400 includes an electrocardiographic
monitoring device 100 and a pulse detection device 60. A
controller is provided in at least one selected from the group
consisting of the electrocardiographic monitoring device
100, the pulse detection device 60, and a mobile device 70
(in FIG. 3 and FIG. 4 for example, a controller 30 is
provided in the electrocardiographic monitoring device 100)
and is configured to calculate a user’s blood pressure param-
eters according to electrocardiographic signal waveforms
and pulse signal waveforms. In other words, any one or two
or all of the electrocardiographic monitoring device 100, the
pulse detection device 60, and the mobile device 70 may be
provided with such a controller. The electrocardiographic
monitoring device 100, the pulse detection device 60, and
the mobile device 70 are connected to one another through
wireless transmission.

[0046] The electrocardiographic monitoring device 100 is
configured to be attached to a user’s chest and includes a
device body 10 and a plurality of electrodes 201, 202, and
203. The electrodes are provided on the device body 10 to
obtain electrocardiographic signal waveforms. For example,
the electrocardiographic monitoring device 100 is the elec-
trocardiographic monitoring device disclosed above, and the
electrodes 201, 202, and 203 may be arranged in any of the
foregoing manners.

[0047] The pulse detection device 60 in this embodiment
is in the form of a watch, but it is also feasible to implement
the pulse detection device 60 as a health bracelet or sports
bracelet instead of a watch; the present invention has no
limitation in this regard.

[0048] The mobile device 70 in this embodiment is in the
form of a mobile phone, but it is also feasible to implement
the mobile device 70 as a tablet computer or laptop computer
instead of a mobile phone; the present invention has no
limitation in this regard either.

[0049] The wireless transmission connection may use one
or a combination of the following protocols/techniques:
Bluetooth, infrared (IR) transmission, near-field communi-
cation (NFC), ultra-wideband (UWB), wireless local area
networks (WLAN), Wireless Gigabit Alliance (WiGig Alli-
ance) communications technology, ZigBee, wireless univer-
sal serial bus (wireless USB), and Wi-Fi; the present inven-
tion has no limitation in this regard.

[0050] In addition, the controller 30, the pulse detection
device 60, and the mobile device 70 may be provided with
a storage unit for recording electrocardiographic signal
waveforms, pulse signal waveforms, and/or blood pressure
parameters. The storage unit may be a memory card or other
devices with a memory function, such as a compact flash
card (CF card), a secure digital card (SD card), a multimedia
card, a smart media card (SM card), a memory stick (MS
card), or a mini secure digital card (mini SD card). The
present invention has no limitation on the type of the storage
unit.

[0051] According to the present invention, blood pressure
parameters are derived from the relationship between pulse
wave velocity from the heart and pulse pressure at the wrist,
and the derivation process entails pulse wave velocity and
correction parameters. The term “blood pressure” refers to
diastolic pressure, systolic pressure, and/or mean arterial
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pressure. In the present invention, mean arterial pressure can
be calculated by any applicable method without limitation.
In one preferred embodiment, mean arterial pressure is
determined by the following equation (I):

. L ey
mean arterial pressure (MAP) = a- (T— X c) +b
PA

where L is the length of the path along which an arterial
pulse propagates from the aortic orifice in the heart through
the arm to the radial artery in the wrist; T, is the pulse
arrival time; and a, b, and ¢ are correction parameters. The
pulse arrival time is obtained as the time difference between
an R-wave peak value of an electrocardiographic signal and
the corresponding peak value of the corresponding pulse
signal, or as the time difference between an R-wave valley
value of an electrocardiographic signal and the correspond-
ing valley value of the corresponding pulse signal. The
correction parameter a ranges from 0.01 to 0.15 and may be,
but is not limited to, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07,
0.08, 0.09, 0.10, 0.11, 0.12, 0.13, 0.14, or 0.15. The correc-
tion parameter b ranges from 0.01 to 0.15 and may be, but
is not limited to, 0.01, 0.03, 0.05, 0.07, 0.09, 0.11, 0.13, or
0.15. The correction parameter ¢ ranges from 1 to 1000 and
may be, but is not limited to, 1, 10, 100, or 1000. In a more
preferred embodiment, the correction parameter a ranges
from 0.02 to 0.04, the correction parameter b ranges from
0.02 to 0.04, and the correction parameter c is 1.

[0052] In another preferred embodiment, mean arterial
pressure is determined by the following equation (II):

Lp D

2
mean arterial pressure (MAP) = A - (T— + C) +B
PA

where L is the length of the path along which an arterial
pulse propagates from the aortic orifice in the heart through
the arm to the radial artery in the wrist; T, is the pulse
arrival time; and A, B, and C are correction parameters. The
pulse arrival time is obtained as the time difference between
an R-wave peak value of an electrocardiographic signal and
the corresponding peak value of the corresponding pulse
signal, or as the time difference between an R-wave valley
value of an electrocardiographic signal and the correspond-
ing valley value of the corresponding pulse signal. The
correction parameter A ranges from 0.01 to 0.15 and may be,
but is not limited to, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07,
0.08, 0.09, 0.10, 0.11, 0.12, 0.13, 0.14, or 0.15. The correc-
tion parameter B ranges from 0.1 to 1.0 and may be, but is
not limited to, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, or 1.0.
The correction parameter C ranges from 1 to 1000 and may
be, but is not limited to, 1, 10, 100, or 1000.

[0053] To sum up, the electrocardiographic monitoring
device of the present invention is a structure with a plurality
of electrodes and is configured for wireless transmission.
Once the electrocardiographic monitoring device is attached
to a user’s chest, the electrodes will not shift in position due
to the user’s movement, so the waveforms of electrocardio-
graphic signals will not be affected when the user moves.
Furthermore, the electrodes of the electrocardiographic
monitoring device of the present invention are so arranged
as to avoid serious noise interference typical of the conven-
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tional electrode arrangement (e.g., the R-wave peak values
of an electrocardiographic signal resulting from the conven-
tional electrode arrangement are subject to noise interfer-
ence and hence may not be clearly detected, which in turn
makes it impossible to measure pulse wave velocity, let
alone blood pressure values). In addition, the electrocardio-
graphic monitoring device of the present invention and a
blood pressure monitoring system using the same can trans-
mit electrocardiographic signal waveforms and pulse signal
waveforms to a blood pressure calculation unit wirelessly;
therefore, the wires conventionally required for data trans-
mission can be dispensed with, which not only spares users
the discomfort of those wires, but also prevents unstable data
transmission, and consequently inaccurate blood pressure
measurement, as may otherwise occur if the wires got
caught. Moreover, the electrocardiographic monitoring
device of the present invention and a blood pressure moni-
toring system using the same can provide 24-hour monitor-
ing of blood pressure variation and are suitable for use at
home as well as in emergency rooms, hospital wards,
intensive care units, clinics, and other medical institutions.
[0054] The above is the detailed description of the present
invention. However, the above is merely the preferred
embodiment of the present invention and cannot be the
limitation to the implement scope of the present invention,
which means the variation and modification according to the
present invention may still fall into the scope of the inven-
tion.

What is claimed is:

1. An electrocardiographic monitoring device, compris-
ing:

a device body configured to be attached to a user’s chest;

a plurality of electrodes provided on the device body,

wherein the electrodes comprise a right electrode (RA),
a left electrode (LLA), and a grounding electrode (G),
the right electrode and the left electrode are provided
on a right side and a left side of the device body
respectively, and the grounding electrode is adjacent to
the right electrode but is not between the right electrode
and the left electrode; and

a controller provided on the device body and connected to

the electrodes in order to obtain the user’s electrocar-
diographic signal waveforms.

2. The electrocardiographic monitoring device of claim 1,
wherein the controller transmits the electrocardiographic
signal waveforms obtained to a third-party controller
through a wireless transmission module.

3. The electrocardiographic monitoring device of claim 2,
wherein the device body further comprises a positioning
mark and a grid, and the positioning mark is intended to
coincide with, or be placed right above, the user’s xiphoid
process.

4. The electrocardiographic monitoring device of claim 2,
when the electrocardiographic monitoring device has been
attached to a user’s chest, the right electrode (RA) and the
grounding electrode (G) are horizontally arranged in an area
higher than and to the right of the user’s xiphoid process, and
the left electrode (LA) is higher than and to the left of the
user’s xiphoid process and is horizontally aligned with the
right electrode (RA) and the grounding electrode (G).

5. The electrocardiographic monitoring device of claim 3,
wherein when the electrocardiographic monitoring device
has been attached to a user’s chest, the right electrode (RA)
and the grounding electrode (G) are horizontally arranged in
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an area higher than and to the right of the user’s xiphoid
process, and the left electrode (LA) is higher than and to the
left of the user’s xiphoid process and is horizontally aligned
with the right electrode (RA) and the grounding electrode
(A).

6. The electrocardiographic monitoring device of claim 1,
wherein when the electrocardiographic monitoring device
has been attached to a user’s chest, the right electrode (RA)
and the grounding electrode (G) are horizontally arranged in
an area higher than and to the right of the user’s xiphoid
process, and the left electrode (LA) is higher than and to the
left of the user’s xiphoid process and is lower than the right
electrode (RA) and the grounding electrode (G).

7. The electrocardiographic monitoring device of claim 2,
wherein when the electrocardiographic monitoring device
has been attached to a user’s chest, the right electrode (RA)
and the grounding electrode (G) are horizontally arranged in
an area higher than and to the right of the user’s xiphoid
process, and the left electrode (LA) is higher than and to the
left of the user’s xiphoid process and is lower than the right
electrode (RA) and the grounding electrode (G).

8. The electrocardiographic monitoring device of claim 1,
wherein when the electrocardiographic monitoring device
has been attached to a user’s chest, the right electrode (RA)
and the grounding electrode (G) are vertically arranged in an
area higher than and to the right of the user’s xiphoid
process, with the right electrode (RA) higher than the
grounding electrode (G), and the left electrode (LA) is
higher than and to the left of the user’s xiphoid process and
is horizontally aligned with the grounding electrode (G).

9. The electrocardiographic monitoring device of claim 2,
wherein when the electrocardiographic monitoring device
has been attached to a user’s chest, the right electrode (RA)
and the grounding electrode (G) are vertically arranged in an
area higher than and to the right of the user’s xiphoid
process, with the right electrode (RA) higher than the
grounding electrode (G), and the left electrode (LA) is
higher than and to the left of the user’s xiphoid process and
is horizontally aligned with the grounding electrode (G).

10. A blood pressure monitoring system, comprising:

an electrocardiographic monitoring device configured to

be attached to a user’s chest, wherein the electrocar-
diographic monitoring device comprises a device body
and a plurality of electrodes provided on the device
body to obtain electrocardiographic signal waveforms;
and

a pulse detection device configured to be worn on a user’s

limb at a position corresponding to a radial artery,
wherein the pulse detection device comprises a sensor
for obtaining pulse signal waveforms;

wherein at least one selected from the group consisting of

the electrocardiographic monitoring device, the pulse
detection device, and a mobile device is provided with
a controller for calculating the user’s blood pressure
parameters according to the electrocardiographic signal
waveforms and the pulse signal waveforms; and
wherein the electrocardiographic monitoring device,
the pulse detection device, and the mobile device are
connected to one another through wireless transmis-
sion.

11. The blood pressure monitoring system of claim 10,
wherein the electrodes arranged on the device body at least
include a right electrode (RA), a left electrode (LA), and a
grounding electrode (G); and, the right electrode (RA) and
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the left electrode (LLA) are placed on the right side and the
left side of the device body respectively, and the grounding
electrode (G) is adjacent to the right electrode (RA) but does
not lie between the right electrode (RA) and the left elec-
trode (LA).

12. The blood pressure monitoring system of claim 10,
wherein when the electrocardiographic monitoring device
has been attached to a user’s chest, the right electrode (RA)
and the grounding electrode (G) are horizontally arranged in
an area higher than and to the right of the user’s xiphoid
process, and the left electrode (LA) is higher than and to the
left of the user’s xiphoid process and is horizontally aligned
with the right electrode (RA) and the grounding electrode
G).
13. The blood pressure monitoring system of claim 10,
wherein when the electrocardiographic monitoring device
has been attached to a user’s chest, the right electrode (RA)
and the grounding electrode (G) are horizontally arranged in
an area higher than and to the right of the user’s xiphoid
process, and the left electrode (LA) is higher than and to the
left of the user’s xiphoid process and is lower than the right
electrode (RA) and the grounding electrode (G).

14. The blood pressure monitoring system of claim 10,
wherein when the electrocardiographic monitoring device
has been attached to a user’s chest, the right electrode (RA)
and the grounding electrode (G) are vertically arranged in an
area higher than and to the right of the user’s xiphoid
process, with the right electrode (RA) higher than the
grounding electrode (G), and the left electrode (LA) is
higher than and to the left of the user’s xiphoid process and
is horizontally aligned with the grounding electrode (G).
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