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(57) ABSTRACT

Embodiments of the present application provide a method
and a device for acquiring ECG data, and an ECG detection
system. A method for acquiring ECG data, comprising:
acquiring ECG signals of heart; performing a first-stage
amplification on the ECG signals, a multiple of the first-
stage amplification including 5 to 10 times; performing
band-pass filtering process within a first frequency range on
the ECG signals on which the first-stage amplification has
been performed, the first frequency range being 0.1 Hz to 50
Hz; performing a second-stage amplification on the ECG
signals on which the band-pass filtering process has been
performed, a multiple of the second-stage amplification
including 40 to 50 times; performing analog-to-digital con-
version on the ECG signals on which the second-stage
amplification has been performed, to generate ECG digital
signals; and outputting the ECG digital signals.
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METHOD AND DEVICE FOR ACQUIRING
ECG DATA AND ECG DETECTION SYSTEM

TECHNICAL FIELD

[0001] Embodiments of the present application relate to
the field of ECG detection, and more particularly, to a
method and a device for acquiring ECG data, and an ECG
detection system.

BACKGROUND

[0002] To more conveniently detect body health, a mobile
ECG detection system is being applied to medical treatment,
in which mobile phones can be used to detect ECG, which
is simple and easy to operate.

[0003] For example, as shown in FIG. 1, a mobile ECG
detection system 10 in the prior art comprises a mobile
display device 11, a sensing electrode 12, and an ECG
detection device 13. The ECG detection device 13 is typi-
cally set as square, with the sensing electrode 12 being
provided on each of its three side walls. In general, among
the three sensing electrodes, two are right-hand sensing
electrodes 121, one is a left-hand sensing electrode 122. At
the time of using, palm and fingers of the right hand contact
with the two right-hand sensing electrodes 121, respectively,
and the left hand contacts with the left-hand sensing elec-
trode 122. The sensing electrode 12 is for acquiring ECG
signals of heart and transmitting the ECG signals to the ECG
detection device 13, the ECG detection device 13 amplifies
the received ECG signals and converts them into ECG
digital signals. The mobile display device 11 (such as a
mobile phone) may be connected with the ECG detection
device 13 and make a display after acquiring the ECG digital
signals.

[0004] However, the inventor has found that, since mobile
ECG detection is carried out in daily life, it is seriously
interfered by daily environment, the detected ECG data is
inaccurate, which will affect an accurate judgment for dis-
ease.

SUMMARY

[0005] The embodiments of the present application pro-
vide a method and a device for acquiring ECG data, and an
ECG detection system, the method for acquiring ECG data
performs processing such as filtering on the acquired ECG
signals, to improve accuracy of ECG data.

[0006] To achieve the above object, the embodiments of
the present application adopt the following technical solu-
tions:

[0007] An embodiment of the present application provides
a method for acquiring ECG data, comprising:

[0008] acquiring ECG signals of heart;

[0009] performing a first-stage amplification on the ECG
signals, a multiple of the first-stage amplification including
5 to 10 times;

[0010] performing band-pass filtering process within a
first frequency range on the ECG signals on which the
first-stage amplification has been performed, the first fre-
quency range being 0.1 Hz to 50 Hz;

[0011] performing a second-stage amplification on the
ECG signals on which the band-pass filtering process has
been performed, a multiple of the second-stage amplification
including 40 to 50 times;
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[0012] performing analog-to-digital conversion on the
ECG signals on which the second-stage amplification has
been performed, to generate ECG digital signals; and
[0013] outputting the ECG digital signals.

[0014] Alternatively, after performing band-pass filtering
process within a first frequency range on the ECG signals on
which the first-stage amplification has been performed, and
prior to performing a second-stage amplification on the ECG
signals on which the band-pass filtering process has been
performed, the method further comprises:

[0015] performing signal attenuation whose attenuation
range is =35 dB to —45 dB on an ECG signal corresponding
to 50 Hz among the ECG signals on which the band-pass
filtering process has been performed.

[0016] Alternatively, signal attenuation of -39.6 dB is
performed on the ECG signal corresponding to 50 Hz among
the ECG signals on which the band-pass filtering process has
been performed.

[0017] Alternatively, after performing analog-to-digital
conversion on the ECG signals on which the second-stage
amplification has been performed, and prior to outputting
the ECG digital signals, the method further comprises:
[0018] performing signal attenuation on an ECG digital
signal corresponding to an ECG signal of 50 Hz among the
ECG digital signals, the signal attenuation being used to
counteract interference generated by the analog-to-digital
conversion.

[0019] Alternatively, performing analog-to-digital conver-
sion on the ECG signals on which the second-stage ampli-
fication has been performed comprises: adopting a sampling
frequency of 50 Hz to perform analog-to-digital conversion
on the ECG signals on which the second-stage amplification
has been performed;

[0020] performing signal attenuation on an ECG digital
signal corresponding to an ECG signal of 50 Hz among the
ECG digital signals comprises: performing signal attenua-
tion whose attenuation range is =55 dB to 65 dB onan ECG
digital signal corresponding to an ECG signal of 50 Hz
among the ECG digital signals received.

[0021] Alternatively, performing signal attenuation on an
ECG digital signal corresponding to an ECG signal of 50 Hz
among the ECG digital signals comprises: performing signal
attenuation of -59.6 dB on the ECG digital signal corre-
sponding to the ECG signal of 50 Hz among the ECG digital
signals received.

[0022] An embodiment of the present application provides
a device for acquiring ECG data, comprising: an electrode,
a first-stage amplification unit, a first filtering unit, a second-
stage amplification unit, a signal conversion unit, and a
transmission unit, wherein

[0023] the electrode is for being placed on a human body
to acquire ECG signals of heart and transmit the ECG
signals to the first-stage amplification unit;

[0024] the first-stage amplification unit is connected to the
electrode, and for receiving the ECG signals transmitted
from the electrode, performing a first-stage amplification on
the received ECG signals transmitted from the electrode,
and transmitting them to the first filtering unit, a multiple of
the first-stage amplification including 5 to 10 times;
[0025] the first filtering unit is connected to the first-stage
amplification unit, and for receiving the ECG signals on
which the first-stage amplification has been performed and
transmitted from the first-stage amplification unit, perform-
ing band-pass filtering process within a first frequency range
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on the received ECG signals on which the first-stage ampli-
fication has been performed, and transmitting them to the
second-stage amplification unit, the first frequency range
being 0.1 Hz to 50 Hz;

[0026] the second-stage amplification unit is connected to
the first filtering unit, and for receiving the ECG signals on
which the band-pass filtering process has been performed
and transmitted from the first filtering unit, performing a
second-stage amplification on the received ECG signals on
which the band-pass filtering process has been performed,
and transmitting them to the signal conversion unit, a
multiple of the second-stage amplification including 40 to 50
times;

[0027] the signal conversion unit is connected to the
second-stage amplification unit, and for receiving the ECG
signals on which the second-stage amplification has been
performed, performing analog-to-digital conversion on the
received ECG signals on which the second-stage amplifica-
tion has been performed, to generate ECG digital signals and
transmit them to the transmission unit; and

[0028] the transmission unit is connected to the signal
conversion unit, and for receiving and outputting the ECG
digital signals.

[0029] Alternatively, the device for acquiring ECG data
further comprises: an 50 Hz notch filtering unit via which the
signal conversion unit is connected to the second-stage
amplification unit, and for receiving the ECG signals on
which the filtering process has been performed and trans-
mitted from the first filtering unit, and performing signal
attenuation whose attenuation range is -35 dB to —45 dB on
an ECG signal corresponding to 50 Hz among the received
ECG signals on which the band-pass filtering process has
been performed, and transmitting it to the second-stage
amplification unit.

[0030] Alternatively, the 50 Hz notch filtering unit is for:
performing signal attenuation of -39.6 dB on the ECG
signal corresponding to 50 Hz among the received ECG
signals on which the band-pass filtering process has been
performed.

[0031] Alternatively, the device for acquiring ECG data
further comprises: a second filtering unit via which the
transmission unit is connected to the signal conversion unit,
and for receiving the ECG digital signals transmitted from
the signal conversion unit, performing signal attenuation on
an ECG digital signal corresponding to an ECG signal of 50
Hz among the received ECG digital signals transmitted from
the signal conversion unit, and transmitting it to the trans-
mission unit, the signal attenuation being used to counteract
interference generated by the analog-to-digital conversion.
[0032] Alternatively, a sampling frequency of the signal
conversion unit is 50 Hz;

[0033] the second filtering unit is for: performing signal
attenuation whose attenuation range is -55 dB to -65 dB on
an ECG digital signal corresponding to an ECG signal of 50
Hz among the received ECG digital signals transmitted from
the signal conversion unit.

[0034] Alternatively, the second filtering unit is for: per-
forming signal attenuation of -59.6 dB on an ECG digital
signal corresponding to an ECG signal of 50 Hz among the
received ECG digital signals transmitted from the signal
conversion unit.

[0035] Alternatively, the transmission unit is a wireless
transmission unit.
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[0036] An embodiment of the present application provides
an ECG detection system, comprising a display and any of
the device for acquiring ECG data provided by an embodi-
ment of the present application, the display being connected
with the device for acquiring ECG data, and for receiving
and displaying the ECG digital signals outputted by the
device for acquiring ECG data.

[0037] The embodiments of the present application pro-
vide a method and a device for acquiring ECG data, and an
ECG detection system, ECG signals are acquired through an
electrode, before the ECG signals are transmitted to an A/D
converter for digital-to-analog conversion, a first-stage
amplification of 5 to 10 multiples is performed on the ECG
signals, to avoid a too high magnification multiple and a
serious interference from affecting accuracy of the ECG
signals; thereafter, since main energy of the ECG signals is
concentrated in a range of 0.1 Hz to 50 Hz, thus in the
method of acquiring the ECG data in the embodiments of the
present application, higher and lower limiting frequencies
are designed as 50 Hz and 0.1 Hz, respectively, only the
ECG signals in the frequency range of 0.1 Hz to 50 Hz
below are acquired and detected, so the ECG signals
acquired are closer to actual ECG signals of a human body,
detection is more accurate; a second-stage amplification is
performed on the ECG signals on which the band-pass
filtering process has been performed, to amplify them to
ECG analog signals required for performing digital-to-
analog conversion by the A/D converter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] In order to more clearly explain the technical
solutions in the embodiments of the present application or in
the prior art, drawings necessary for descriptions of the
embodiments of the present application or the prior art will
be introduced briefly, obviously, the drawings described
below are merely some embodiments of the present appli-
cation, for those of ordinary skill in the art, it is possible to
attain other drawings based on these drawings without
paying creative effort.

[0039] FIG. 1 is a schematic diagram of a mobile ECG
detection system in the prior art;

[0040] FIG. 2 is a schematic diagram of a method for
acquiring ECG data provided by an embodiment of the
present application;

[0041] FIG. 3 is another schematic diagram of a method
for acquiring ECG data provided by an embodiment of the
present application;

[0042] FIG. 4 is another schematic diagram of a method
for acquiring ECG data provided by an embodiment of the
present application;

[0043] FIG. 5 is a schematic diagram of a device for
acquiring ECG data provided by an embodiment of the
present application;

[0044] FIG. 6 is another schematic diagram of a device for
acquiring ECG data provided by an embodiment of the
present application; and

[0045] FIG. 7 is another schematic diagram of a device for
acquiring ECG data provided by an embodiment of the
present application.

REFERENCE SIGNS

[0046] 11—Mobile display device; 12—Sensing elec-
trode; 13—ECG detection device; 121—Right-hand sensing
electrode; 122—1I eft-hand sensing electrode.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0047] Hereinafter, the technical solutions in the embodi-
ments of the present application will be described clearly
and comprehensively in combination with the drawings in
the embodiments of the present application, obviously, these
described embodiments are parts of the embodiments of the
present application, rather than all of the embodiments
thereof. All the other embodiments obtained by those skilled
in the art based on the embodiments of the present applica-
tion without paying creative efforts fall into the protection
scope of the present application.

[0048] An embodiment of the present application provides
a method for acquiring ECG data, as shown in FIG. 2,
comprising:

[0049] Step 101, acquiring ECG signals of heart. Acquir-
ing ECG signals may be implemented through an electrode
in particular, wherein for the sake of accuracy of acquiring
ECG signals, ECG signals of heart are usually acquired
through two right-hand electrodes and one left-hand elec-
trode.

[0050] Step 102, performing a first-stage amplification on
the ECG signals, a multiple of the first-stage amplification
including 5 to 10 times. It needs to be noted that, the ECG
signals acquired through the electrode usually need to pass
through an A/D converter and be converted into digital
signals to display. Before the ECG signals are transmitted to
the A/D converter for analog-to-digital conversion, the ECG
signals need to be amplified, that is, they are amplified to
ECG analog signals required for performing analog-to-
digital conversion by the A/D converter. However, since the
electrode acquires the ECG signals in daily life where a lot
of environmental interference exists, the interference will be
amplified when amplifying the ECG signals, thus, in the
method for acquiring ECG signals provided by the embodi-
ment of the present application, first, a first-stage amplifi-
cation of 5 to 10 multiples is performed on the ECG signals,
to avoid a too high magnification multiple and a serious
interference from affecting accuracy of the ECG signals.
[0051] Step 103, performing band-pass filtering process
within a first frequency range on the ECG signals on which
the first-stage amplification has been performed, the first
frequency range being 0.1 Hz to 50 Hz.

[0052] It needs to be noted that the range of value in the
embodiment of the present application all includes end
values, for example, the first frequency range is 0.1 Hz to 50
Hz, i.e., the first frequency range includes 0.1 Hz and 50 Hz.
ECG Signal detection belongs to detecting ultra-low fre-
quency weak signals whose amplitude is at an order of mV
and frequency range is about 0.05 Hz-100 Hz in a back-
ground with strong noise. Since main energy of the ECG
signals is concentrated in a range of 0.1 Hz to 50 Hz, thus
in the method of acquiring the ECG data in the embodiment
of the present application, higher and lower limiting fre-
quencies are designed as 50 Hz and 0.1 Hz, respectively,
only the ECG signals in the frequency range of 0.1 Hz to 50
Hz below are acquired and detected, so the ECG signals
acquired are closer to actual ECG signals of a human body,
detection is more accurate.

[0053] Step 104, performing a second-stage amplification
on the ECG signals on which the band-pass filtering process
has been performed, a multiple of the second-stage ampli-
fication including 40 to 50 times. That is, the second-stage
amplification is performed on the ECG signals, they are
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amplified to ECG analog signals required for performing
digital-to-analog conversion by the A/D converter.

[0054] Step 105, performing analog-to-digital conversion
on the ECG signals on which the second-stage amplification
has been performed, to generate ECG digital signals. The
analog-to-digital conversion may be performed on the ECG
signals on which the second-stage amplification has been
performed by an A/D converter in particular.

[0055] Step 106, outputting the ECG digital signals.

[0056] The embodiment of the present application pro-
vides a method for acquiring ECG data, ECG signals are
acquired through an electrode, before the ECG signals are
transmitted to an A/D converter for digital-to-analog con-
version, a first-stage amplification of 5 to 10 multiples is
performed on the ECG signals, to avoid too high magnifi-
cation multiple and serious interference from affecting accu-
racy of the ECG signals; thereafter, since main energy of the
ECG signals is concentrated in a range of 0.1 Hz to 50 Hz,
thus in the method of acquiring the ECG data in the
embodiment of the present application, higher and lower
limiting frequencies are designed as 50 Hz and 0.1 Hz,
respectively, only the ECG signals in the frequency range of
0.1 Hz to 50 Hz below are acquired and detected, so the ECG
signals acquired are closer to actual ECG signals of a human
body, detection is more accurate; a second-stage amplifica-
tion is performed on the ECG signals on which the band-
pass filtering process has been performed, to amplify them
to ECG analog signals required for performing digital-to-
analog conversion by the A/D converter.

[0057] Alternatively, as shown in FIG. 3, after step 103
and before step 104, the method further comprises:

[0058] Step 107, performing signal attenuation whose
attenuation range is -35 dB to -45 dB on an ECG signal
corresponding to 50 Hz among the ECG signals on which
the band-pass filtering process has been performed. Since in
a daily life environment, there is 50 Hz-frequency power-
line interference, in the method for acquiring ECG signals
provided by the embodiment of the present application,
signal attenuation whose attenuation range is =35 dB to -45
dB is performed on an ECG signal of 50 Hz, to improve
accuracy of the ECG signals. And after multiple tests and
studies, the inventor has found that the ECG signals attenu-
ated by -39.6 dB has the highest accuracy.

[0059] Alternatively, as shown in FIG. 4, after step 105
and before step 106, the method further comprises:

[0060] Step 108, performing signal attenuation on an ECG
digital signal corresponding to an ECG signal of 50 Hz
among the ECG digital signals, the signal attenuation being
used to counteract interference generated by the analog-to-
digital conversion. Because when performing digital-to-
analog conversion on the ECG signals, it may generate
interference signals that are mainly concentrated at 50 Hz,
thus step 108 in the embodiment of the present application
performs signal attenuation on an ECG digital signal corre-
sponding to an ECG signal of 50 Hz, to counteract inter-
ference generated by the analog-to-digital conversion, which
further improves accuracy.

[0061] Alternatively, step 105 comprises: adopting a sam-
pling frequency of 50 Hz to perform analog-to-digital con-
version on the ECG signals on which the second-stage
amplification has been performed. Then, step 108 com-
prises: performing signal attenuation whose attenuation
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range is =55 dB to =65 dB on an ECG digital signal
corresponding to an ECG signal of 50 Hz among the ECG
digital signals received.

[0062] And after multiple tests and studies, the inventor
has found that when adopting the sampling frequency of 50
Hz to perform analog-to-digital conversion on the ECG
signals no which the second-stage amplification has been
performed, performing signal attenuation whose attenuation
range is =55 dB to -65 dB on an BECG digital signal
corresponding to an ECG signal of 50 Hz among the ECG
digital signals received can acquire ECG signals that are
more actual and accurate. Alternatively, performing signal
attenuation of -59.6 dB on an ECG digital signal corre-
sponding to an ECG signal of 50 Hz can achieve the highest
accuracy.

[0063] Next, an embodiment of the present application
provides a device for acquiring ECG data corresponding to
the method for acquiring ECG data in the embodiment of the
present application, it needs to the noted that respective
functional units included in the device can execute corre-
sponding steps in the above method, so respective functional
units of the device in the following embodiment will not be
described in detail.

[0064] An embodiment of the present application provides
a device 100 for acquiring ECG data, comprising: an elec-
trode 101, a first-stage amplification unit 102, a first filtering
unit 103, a second-stage amplification unit 104, a signal
conversion unit 105, and a transmission unit 106.

[0065] The electrode 101 is for being placed on a human
body to acquire ECG signals of heart and transmit the ECG
signals to the first-stage amplification unit.

[0066] The first-stage amplification unit 102 is connected
to the electrode, and for receiving the ECG signals trans-
mitted from the electrode, performing a first-stage amplifi-
cation on the received ECG signals transmitted from the
electrode, and transmitting them to the first filtering unit, a
multiple of the first-stage amplification including 5 to 10
times.

[0067] The first filtering unit 103 is connected to the
first-stage amplification unit, and for receiving the ECG
signals on which the first-stage amplification has been
performed and transmitted from the first-stage amplification
unit, performing band-pass filtering process within a first
frequency range on the received ECG signals on which the
first-stage amplification has been performed, and transmit-
ting them to the second-stage amplification unit, the first
frequency range being 0.1 Hz to 50 Hz.

[0068] The second-stage amplification unit 104 is con-
nected to the first filtering unit, and for receiving the ECG
signals on which the band-pass filtering process has been
performed and transmitted from the first filtering unit, per-
forming a second-stage amplification on the received ECG
signals on which the band-pass filtering process has been
performed, and transmitting them to the signal conversion
unit, a multiple of the second-stage amplification including
40 to 50 times.

[0069] The signal conversion unit 105 is connected to the
second-stage amplification unit, and for receiving the ECG
signals on which the second-stage amplification has been
performed, performing analog-to-digital conversion on the
received ECG signals on which the second-stage amplifica-
tion has been performed, to generate ECG digital signals and
transmit them to the transmission unit. For example, the
signal conversion unit may be an A/D converter.
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[0070] The transmission unit 106 is connected to the
signal conversion unit, and for receiving and outputting the
BCG digital signals. Alternatively, the transmission unit is a
wireless transmission unit. The wireless transmission unit
may transmit the ECG digital signals through wireless
protocols, which may for example be Bluetooth transmis-
sion. Bluetooth is a radio technique that supports short-range
communications between devices (usually within 10 m),
with which wireless information can be exchanged between
many devices including mobile phones, tablet PCs, wireless
headsets, laptop computers, related peripherals and so on.
Bluetooth adopts a decentralized network structure and fast
frequency hopping and short packetizing techniques, it
supports point-to-point and point-to-multipoint communica-
tions, operates at a global general frequency band of 2.4
GHz ISM, i.e. industrial, scientific, and medical frequency
bands. Its data rate is 1 Mbps. For example, any Bluetooth-
enabled mobile phone can receive ECG digital signals, and
further, receive and read ECG digital signals through soft-
ware on the mobile phone and display the ECG.

[0071] The embodiment of the present application pro-
vides a device for acquiring ECG data, before the ECG
signals are transmitted to the signal conversion unit for
digital-to-analog conversion, a first-stage amplification of 5
to 10 multiples is performed on the ECG signals, to avoid
too high magnification multiple and serious interference
from affecting accuracy of the ECG signals; thereafter, since
main energy of the ECG signals is concentrated in a range
of 0.1 Hz to 50 Hz, thus the limiting frequencies of the first
filtering unit in the embodiment of the present application
are designed as 50 Hz and 0.1 Hz, respectively, only the
ECG signals in the frequency range of 0.1 Hz to 50 Hz are
acquired and detected, to avoid signal interference in other
frequencies; a second-stage amplification is performed on
the ECG signals on which the band-pass filtering process has
been performed, to amplify them to ECG analog signals
required for performing digital-to-analog conversion by the
signal conversion unit.

[0072] Alternatively, as shown in FIG. 6, the device 100
for acquiring ECG data further comprises: an 50 Hz notch
filtering unit 107 via which the signal conversion unit 105 is
connected to the second-stage amplification unit 104, and
for receiving the ECG signals on which the filtering process
has been performed and transmitted from the first filtering
unit 103 and performing signal attenuation whose attenua-
tion range is =35 dB to -45 dB on an ECG signal corre-
sponding to 50 Hz among the received ECG signals on
which the band-pass filtering process has been performed,
and transmitting it to the second-stage amplification unit
104.

[0073] Alternatively, the 50 Hz notch filtering unit 107 is
for: performing signal attenuation of —39.6 dB on an ECG
signal corresponding to 50 Hz among the received ECG
signals on which the band-pass filtering process has been
performed.

[0074] Alternatively, as shown in FIG. 7, the device 100
for acquiring ECG data further comprises: a second filtering
unit 108 via which the transmission unit 106 is connected to
the signal conversion unit 105, and for receiving the ECG
digital signals transmitted from the signal conversion umt
105, performing signal attenuation on an ECG digital signal
corresponding to an ECG signal of 50 Hz among the
received ECG digital signals transmitted from the signal
conversion unit 105, and transmitting it to the transmission
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unit 106, the signal attenuation being used to counteract
interference generated by the analog-to-digital conversion.
[0075] Alternatively, a sampling frequency of the signal
conversion unit is 50 Hz; the second filtering unit 108 is for:
performing signal attenuation whose attenuation range is
-55 dB to -65 dB on an ECG digital signal corresponding
to an ECG signal of 50 Hz among the received ECG digital
signals transmitted from the signal conversion unit 105.
Further, the second filtering unit 108 is for: performing
signal attenuation of -59.6 dB on an ECG digital signal
corresponding to an ECG signal of 50 Hz among the
received ECG digital signals transmitted from the signal
conversion unit.

[0076] It should be noted that in the embodiment of the
present application, respective units in the device for acquir-
ing ECG data, including the electrode, the first-stage ampli-
fication unit, the first filtering unit, the second-stage ampli-
fication unit, the signal conversion unit, the transmission
unit, and 50 Hz notch filtering unit, and so on all have a
standard operating voltage of 3.3V, so power supply of the
entire system adopts 3.3V. Therefore, it is possible to adopt
a portable battery to provide an electrical signal to the device
for acquiring ECG data, which facilitates using portability of
the device for acquiring ECG data.

[0077] An embodiment of the present application provides
an ECG detection system, comprising a display and any of
the device for acquiring ECG data provided by an embodi-
ment of the present application, the display being connected
with the device for acquiring ECG data, and for receiving
and displaying the ECG digital signals outputted by the
device for acquiring ECG data.

[0078] For example, the display may be a mobile phone,
on which software may be run to receive ECG digital signals
and render an ECG waveform in real-time according to the
received ECG digital signal. Furthermore, the display may
further include a storage unit, which stores in real time the
received ECG digital signals, transmit the ECG digital
signals via a storage medium or a wireless network to large
computing storage devices such as computers if condition
permits, to better analyze the ECG data.

[0079] As will be appreciated by those of ordinary skill in
the art: all or part of the steps of the above method
embodiments may be completed by instructing relevant
hardware through programs, these programs may be stored
in a computer readable storage medium, the steps included
in the above method embodiments will be executed when
the programs are executed, the aforesaid storage medium
includes various mediums capable of storing program codes
like a mobile storage device, a Read Only Memory (ROM),
a magnetic disk, or an optical disk.

[0080] The above described are merely specific imple-
mentations of the present application, however, the protec-
tion scope of the present application is limited thereto,
modifications or replacements that are easily conceivable for
those skilled in the art within the technique range disclosed
in the present application should all fall into the protection
scope of the present application. Therefore, the protection
scope of the present application should be based on what is
claimed in the claims.

[0081] The application claims priority of Chinese Patent
Application No. 201510612765.5 filed on Sep. 23, 2015, the
disclosure of which is incorporated herein by reference in its
entirety as part of the present application.

What is claimed is:
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1. A method for acquiring ECG data, comprising:
acquiring ECG signals of heart;
performing a first-stage amplification on the ECG signals,
a multiple of the first-stage amplification including 5 to
10 times;
performing band-pass filtering process within a first fre-
quency range on the ECG signals on which the first-
stage amplification has been performed, the first fre-
quency range being 0.1 Hz to 50 Hz;
performing a second-stage amplification on the ECG
signals on which the band-pass filtering process has
been performed, a multiple of the second-stage ampli-
fication including 40 to 50 times;
performing analog-to-digital conversion on the ECG sig-
nals on which the second-stage amplification has been
performed, to generate ECG digital signals; and
outputting the ECG digital signals.
2. The method for acquiring ECG data according to claim
1, wherein after performing band-pass filtering process
within a first frequency range on the ECG signals on which
the first-stage amplification has been performed, and prior to
performing a second-stage amplification on the ECG signals
on which the band-pass filtering process has been pet-
formed, the method further comprises:
performing signal attenuation whose attenuation range is
-35 dB to -45 dB on an ECG signal corresponding to
50 Hz among the ECG signals on which the band-pass
filtering process has been performed.
3. The method for acquiring ECG data according to claim
2, wherein signal attenuation of —39.6 dB is performed on
the ECG signal corresponding to 50 Hz among the ECG
signals on which the band-pass filtering process has been
performed.
4. The method for acquiring ECG data according to claim
1, wherein after performing analog-to-digital conversion on
the ECG signals on which the second-stage amplification
has been performed, and prior to outputting the ECG digital
signals, the method further comprises:
performing signal attenuation on an ECG digital signal
corresponding to an ECG signal of 50 Hz among the
ECG digital signals, the signal attenuation being used
to counteract interference generated by the analog-to-
digital conversion.
5. The method for acquiring ECG data according to claim
4, wherein performing analog-to-digital conversion on the
ECG signals on which the second-stage amplification has
been performed comprises: adopting a sampling frequency
of 50 Hz to perform analog-to-digital conversion on the
ECG signals on which the second-stage amplification has
been performed;
performing signal attenuation on the ECG digital signal
corresponding to the ECG signal of 50 Hz among the
ECG digital signals comprises: performing signal
attenuation whose attenuation range is =55 dB to -65
dB on the ECG digital signal corresponding to the ECG
signal of 50 Hz among the ECG digital signals
received.
6. The method for acquiring ECG data according to claim
5, wherein performing signal attenuation on the ECG digital
signal corresponding to the ECG signal of 50 Hz among the
ECG digital signals comprises: performing signal attenua-
tion of -59.6 dB on the ECG digital signal corresponding to
the ECG signal of 50 Hz among the ECG digital signals
received.
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7. A device for acquiring ECG data, comprising: an
electrode, a first-stage amplification unit, a first filtering unit,
a second-stage amplification unit, a signal conversion unit,
and a transmission unit, wherein

the electrode is for being placed on a human body to

acquire ECG signals of heart and transmit the ECG
signals to the first-stage amplification unit;
the first-stage amplification unit is connected to the elec-
trode, and for receiving the ECG signals transmitted
from the electrode, performing a first-stage amplifica-
tion on the received ECG signals transmitted from the
electrode, and transmitting them to the first filtering
unit, a multiple of the first-stage amplification includ-
ing 5 to 10 times;
the first filtering unit is connected to the first-stage ampli-
fication unit, and for receiving the ECG signals on
which the first-stage amplification has been performed
and transmitted from the first-stage amplification unit,
performing band-pass filtering process within a first
frequency range on the received ECG signals on which
the first-stage amplification has been performed, and
transmitting them to the second-stage amplification
unit, the first frequency range being 0.1 Hz to 50 Hz;

the second-stage amplification unit is connected to the
first filtering unit, and for receiving the ECG signals on
which the band-pass filtering process has been per-
formed and transmitted from the first filtering unit,
performing a second-stage amplification on the
received ECG signals on which the band-pass filtering
process has been performed, and transmitting them to
the signal conversion unit, a multiple of the second-
stage amplification including 40 to 50 times;

the signal conversion unit is connected to the second-

stage amplification unit, and for receiving the ECG
signals on which the second-stage amplification has
been performed, performing analog-to-digital conver-
sion on the received ECG signals on which the second-
stage amplification has been performed, to generate
ECG digital signals and transmit them to the transmis-
sion unit; and

the transmission unit is connected to the signal conversion

unit, and for receiving and outputting the ECG digital
signals.

8. The device according to claim 7, further comprising; an
50 Hz notch filtering unit via which the signal conversion
unit is connected to the second-stage amplification unit, and
for receiving the ECG signals on which the filtering process
has been performed and transmitted from the first filtering
unit, and performing signal attenuation whose attenuation
range is =35 dB to —45 dB on an ECG signal corresponding
to 50 Hz among the received ECG signals on which the
band-pass filtering process has been performed, and trans-
mitting it to the second-stage amplification unit.

9. The device according to claim 8, wherein the 50 Hz
notch filtering unit is for: performing signal attenuation of
-39.6 dB on the ECG signal corresponding to 50 Hz among
the received ECG signals on which the band-pass filtering
process has been performed.

10. The device according to claim 7, further comprising:
a second filtering unit via which the transmission unit is
connected to the signal conversion unit, and for receiving the
ECG digital signals transmitted from the signal conversion
unit, performing signal attenuation on an ECG digital signal
corresponding to an ECG signal of 50 Hz among the
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received ECG digital signals transmitted from the signal
conversion unit, and transmitting it to the transmission unit,
the signal attenuation being used to counteract interference
generated by the analog-to-digital conversion.

11. The device according to claim 10, wherein a sampling
frequency of the signal conversion unit is 50 Hz;

the second filtering unit is for: performing signal attenu-
ation whose attenuation range is =55 dB to —65 dB on
the ECG digital signal corresponding to the ECG signal
of 50 Hz among the received ECG digital signals
transmitted from the signal conversion unit.

12. The device according to claim 11, wherein the second
filtering unit is for: performing signal attenuation of -59.6
dB on the ECG digital signal corresponding to the ECG
signal of 50 Hz among the received ECG digital signals
transmitted from the signal conversion unit.

13. The device according to claim 7, wherein the trans-
mission unit is a wireless transmission unit.

14. An ECG detection system, comprising a display and
the device for acquiring ECG data according to claim 7, the
display being connected with the device for acquiring ECG
data, and for receiving and displaying the ECG digital
signals outputted by the device for acquiring ECG data.

15. The ECG detection system according to claim 14,
wherein the device for acquiring ECG data further com-
prises: an 50 Hz notch filtering unit via which the signal
conversion unit is connected to the second-stage amplifica-
tion unit, and for receiving the ECG signals on which the
filtering process has been performed and transmitted from
the first filtering unit, and performing signal attenuation
whose attenuation range is -35 dB to -45 dB on an ECG
signal corresponding to 50 Hz among the received ECG
signals on which the band-pass filtering process has been
performed, and transmitting it to the second-stage amplifi-
cation unit.

16. The ECG detection system according to claim 15,
wherein the 50 Hz notch filtering unit is for: performing
signal attenuation of -39.6 dB on the ECG signal corre-
sponding to 50 Hz among the received ECG signals on
which the band-pass filtering process has been performed.

17. The ECG detection system according to claim 14,
wherein the device for acquiring ECG data further com-
prises: a second filtering unit via which the transmission unit
is connected to the signal conversion unit, and for receiving
the ECG digital signals transmitted from the signal conver-
sion unit, performing signal attenuation on an ECG digital
signal corresponding to an ECG signal of 50 Hz among the
received ECG digital signals transmitted from the signal
conversion unit, and transmitting it to the transmission unit,
the signal attenuation being used to counteract interference
generated by the analog-to-digital conversion.

18. The ECG detection system according to claim 17,
wherein a sampling frequency of the signal conversion unit
is 50 Hz;

the second filtering unit is for: performing signal attenu-

ation whose attenuation range is =55 dB to -65 dB on
the ECG digital signal corresponding to the ECG signal
of 50 Hz among the received ECG digital signals
transmitted from the signal conversion unit.

19. The ECG detection system according to claim 18,
wherein the second filtering unit is for: performing signal
attenuation of -59.6 dB on the ECG digital signal corre-
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sponding to the ECG signal of 50 Hz among the received
ECG digital signals transmitted from the signal conversion
unit.

20. The ECG detection system according to claim 19,
wherein the transmission unit is a wireless transmission unit.

® 0% % % %
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