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7) ABSTRACT

A method of detecting atrial fibrillation includes detecting a
pulse signal to obtain a time pulse waveform and converting
it to an energy spectrum waveform via Fast Fourier Trans-
form. The energy spectrum waveform includes a first fre-
quency region, a second frequency region, and a third
frequency region. The number of spikes in each frequency
region was calculated and the heart indexes of the first,
second, and third frequency regions were obtained, which
wetre the first heart index, the second heart index, and the
third heart index. And by the sum of the three heart index
values and the first heart index to determine the possibility
of atrial fibrillation. An apparatus for detecting atrial fibril-
lation is also provided, whereby the user can determine the
possibility and predicting atrial fibrillation by simple mea-
surement of blood pressure at home.
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METHOD AND APPARATUS FOR
DETECTING ATRIAL FIBRILLATION

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a biomedical elec-
tronic technology, particularly to a method and apparatus for
detecting atrial fibrillation.

2. Description of the Prior Art

[0002] Atrial fibrillation (Af) is a disease frequently seen
in clinic among the cardiac arrhythmia diseases. The inci-
dence rate of atrial fibrillation linearly increases with age.
The risk of apoplexy of an Af patient is 4-5 times that of an
ordinary person. At present, cardiac arrhythmia is usually
diagnosed with the 12-lead electrocardiography and the
treadmill electrocardiography. The electrocardiography can
record the seizures of cardiac arrhythmia and thus can apply
to determine the classification and severity of cardiac
arrhythmia. Therefore, electrocardiography can be used to
diagnose most patients of atrial fibrillation. However, elec-
trocardiography must be undertaken in a professional hos-
pital and interpreted by a professional physician. Users are
unlikely to perform electrocardiography at home. Therefore,
users cannot enjoy the benefit of electrocardiography con-
veniently.

SUMMARY OF THE INVENTION

[0003] One objective of the present invention is to provide
an atrial fibrillation detection method to determine the
possibility of atrial fibrillation and realize prediagnosis of
atrial fibrillation, whereby to solve the abovementioned
problems.

[0004] Another objective of the present invention is to
provide an atrial fibrillation detection apparatus, whereby
the user can determine the possibility of atrial fibrillation
and realize pre-diagnosis of atrial fibrillation at home via
simple blood pressure measurement. Once pre-diagnosed to
have the possibility of atrial fibrillation, the patient is sent to
a hospital for definite diagnosis and then treated profession-
ally by physicians, whereby to prevent from apoplexy
induced by atrial fibrillation.

[0005] In order to achieve the abovementioned objectives,
one embodiment of the present invention proposes an atrial
fibrillation detection method, which comprises steps: detect-
ing a pulse signal to obtain a time pulse waveform; and
converting the time pulse waveform into an energy spectrum
waveform via Fast Fourier Transform (FFT), wherein the
energy spectrum waveform includes at least three frequency
regions, which are respectively a first frequency region, a
second frequency region and a third frequency region, and
wherein three frequency regions respectively have three
primary amplitudes, which are a first primary amplitude, a
second primary amplitude and a third primary amplitude;
calculating the number of the peaks of noise in each fre-
quency region and defining the number of the peaks as a
heart index, wherein the heart indexes of the first, second,
and third frequency regions are respectively a first heart
index, a second heart index and a third heart index, and
wherein the primary amplitude of each frequency region is
multiplied by a proportional coeflicient to function as a
benchmark value in the frequency region, and wherein the
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noise signals in each frequency region, which have an
intensity higher than the benchmark value, are regarded as
the peaks in the frequency region; using the sum of the first,
second and third heart indexes as a judgement index and
determining that there is possibility of atrial fibrillation
while the judgement index is equal to or greater than a first
standard value and the first heart index is equal to or greater
than a second standard, wherein the determination of the first
standard value and the second standard value correlates with
the determination of the proportional coefficient.

[0006] One embodiment of the present invention proposes
an atrial fibrillation detection apparatus, which comprises an
inflatable cuff wrapped around the arm of the testee and
inflated to pressurize the arm and sense a pulse signal; a host
device having a transducer thereinside, connected with the
inflatable cuff' through an air hose, and controlling the
operation modes of the inflatable cuff to acquire correspond-
ing pulse signals; a first module acquiring the time pulse
waveform of the pulse signal of the testee within a special
time interval; a second module converting the time pulse
waveform into an energy spectrum waveform through Fast
Fourier Transform, wherein the energy spectrum waveform
includes at three frequency regions, which are respectively
a first frequency region, a second frequency region and a
third frequency region, and wherein three frequency regions
respectively three primary amplitudes, which are a first
primary amplitude, a second primary amplitude and a third
primary amplitude; a third module calculating the number of
the peaks of noise in each frequency region and defining the
number of the peaks in each frequency region as a heart
index in the frequency region, wherein the heart indexes of
the first, second, and third frequency regions are respectively
a first heart index, a second heart index and a third heart
index, and wherein the primary amplitude of each frequency
region is multiplied by a proportional coeflicient to function
as a benchmark value in the frequency region, and wherein
the noise signals in each frequency region, which have an
intensity higher than the benchmark value, are regarded as
the peaks in the frequency region; and a display module
presenting the three heart indexes of the three frequency
regions, wherein the sum of the three heart indexes and the
first heart index are used to determine whether there is
possibility of atrial fibrillation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a flowchart of an atrial fibrillation detec-
tion method according to one embodiment of the present
invention;

[0008] FIG. 2 is a flowchart of a method for measuring a
pulse signal of a testee according to one embodiment of the
present invention;

[0009] FIG. 3 is a flowchart of a method for measuring a
pulse signal of a testee according to another embodiment of
the present invention;

[0010] FIG. 4 is a flowchart of a method for measuring a
pulse signal of a testee according to yet another embodiment
of the present invention;

[0011] FIG. 5 is a diagram schematically showing the
structure of an atrial fibrillation detection apparatus accord-
ing to one embodiment of the present invention;

[0012] FIG. 6a shows a time pulse waveform detected in
a testee free of cardiac arrhythmia and by an atrial fibrilla-
tion detection apparatus in a first measurement mode accord-
ing to one embodiment of the present invention, and FIG. 65
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shows an energy spectrum waveform corresponding to the
time pulse waveform in FIG. 6a;

[0013] FIG. 7a shows a time pulse waveform detected in
a testee having a possibility of atrial fibrillation and by an
atrial fibrillation detection apparatus in the first measure-
ment mode according to one embodiment of the present
invention, and FIG. 7b shows an energy spectrum waveform
corresponding to the time pulse waveform in FIG. 7a;
[0014] FIG. 8a shows a time pulse waveform detected in
a testee free of cardiac arrhythmia and by an atrial fibrilla-
tion detection apparatus in a second measurement mode
according to one embodiment of the present invention, and
FIG. 85 shows an energy spectrum waveform corresponding
to the time pulse waveform in FIG. 8a;

[0015] FIG. 9a shows a time pulse waveform detected in
a testee having a possibility of atrial fibrillation and by an
atrial fibrillation detection apparatus in the second measure-
ment mode according to one embodiment of the present
invention, and FIG. 95 shows an energy spectrum waveform
corresponding to the time pulse waveform in FIG. 9a;
[0016] FIG. 10a shows a time pulse waveform detected in
a testee free of cardiac arrhythmia and by an atrial fibrilla-
tion detection apparatus in a third measurement mode
according to one embodiment of the present invention, and
FIG. 105 shows an energy spectrum waveform correspond-
ing to the time pulse waveform in FIG. 10a;

[0017] FIG. 11a shows a time pulse waveform detected in
a testee having a possibility of atrial fibrillation and by an
atrial fibrillation detection apparatus in the third measure-
ment mode according to one embodiment of the present
invention, and FIG. 115 shows an energy spectrum wave-
form corresponding to the time pulse waveform in FIG. 11a;
[0018] FIG. 12 is a diagram schematically showing an
application of an atrial fibrillation detection apparatus
according to one embodiment of the present invention;
[0019] FIG. 134 and FIG. 135 are diagrams schematically
showing pictures presented by a display module of an atrial
fibrillation detection apparatus according to one embodi-
ment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0020] Refer to FIG. 1 a flowchart of an atrial fibrillation
detection method according to one embodiment of the
present invention. In this embodiment, the method of the
present invention comprises Steps S50-S58. In Step S50,
detect a pulse signal to obtain a time pulse waveform. In
Step S52, convert the time pulse waveform into an energy
spectrum waveform via Fast Fourier Transform (FFT). The
energy spectrum waveform includes at least three frequency
regions, which are respectively a first frequency region F1,
a second frequency region F2 and a third frequency region
F3. Each frequency region has a primary amplitude. In Step
S54, calculate the number of the peaks of noise in each
frequency region. The number of the peaks in each fre-
quency region is defined as a heart index of the frequency
region, wherein the heart indexes of the first, second, and
third frequency regions are respectively a first heart index,
a second heart index and a third heart index. The primary
amplitude of each frequency region is multiplied by a
proportional coeflicient to function as a benchmark value in
the frequency region. The peaks in each frequency region,
which have an intensity higher than the benchmark value,
are regarded as noise signals in the frequency region. In one
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embodiment, a first heart index 11 is defined by the total
number of the noise peaks in the first frequency region F1;
a second heart index 12 is defined by the total number of the
noise peaks in the second frequency region F2; a third heart
index I3 is defined by the total number of the noise peaks in
the third frequency region F3. The sum of the first heart
index I1, the second heart index 12 and the third heart index
13 as well as the first heart index I1 are used to determine
whether there is possibility of atrial fibrillation. The above-
mentioned process includes Step S56 and Step S58. In Step
S56, calculate the sum of the first heart index I1, the second
heart index 12 and the third heart index I3 to obtain a
judgement index I. In Step S58, determine whether the
judgement index I is greater than or equal to a first standard
value and whether the first heart index I1 is greater than or
equal to a second standard value. If the judgement index I is
greater than or equal to the first standard value and the first
heart index 11 is greater than or equal to the second standard
value, there is possibility of atrial fibrillation. If the judge-
ment index I is smaller than the first standard value and/or
the first heart index I1 is smaller than the second standard
value, there is no possibility of atrial fibrillation. The deter-
mination of the standard values correlates with the determi-
nation of the proportional coeflicient.

[0021] In one embodiment, the first frequency region F1 is
a region of +0.5 times a first master frequency of the
heartbeat frequency; the second frequency region F2 is a
region of +0.5 times a second master frequency of the
heartbeat frequency; the third frequency region F3 is a
region of +0.5 times a third master frequency of the heart-
beat frequency. For example, the heartbeat frequency of a
person is 60 cycles/minute. Thus, the first frequency region
F1 is 30-90 cycles/minute; the second frequency region F2
is 90-150 cycles/minute; the third frequency region F3 is
150-210 cycles/minute. The first frequency region F1, the
second frequency region F2 and the third frequency region
F3 respectively have a first primary amplitude A1, a second
primary amplitude A2 and a third primary amplitude A3.
The products of the first primary amplitude Al, the second
primary amplitude A2 and the third primary amplitude A3
respectively multiplied by a proportional coefficient sepa-
rately function as the benchmark values for verifying noise
in the first frequency region F1, the second frequency region
F2 and the third frequency region F3. In one embodiment,
the proportional coefficient is 5; the first standard value is 2,
and the second standard value is 5. However, the present
invention is not limited by the abovementioned embodi-
ment. The abovementioned values may vary with the FFT
parameters. For an ordinary testee who is free of cardiac
arrhythmia, the first heart index I1, the second heart index 12
and the third heart index I3 are all equal to zero. Therefore,
if 1141241325 and 1122 for a testee, the testee will be
determined to have the possibility of atrial fibrillation.

[0022] Refer to FIG. 2. In one embodiment, the step of
detecting the pulse signal (Step S50) further includes Steps
S601-S603. In Step S601, wrap the arm of a testee with an
inflatable cuff. In Step S602, inflate the cuff to a maximal
pressure. In Step S603, release the pressure of the cuff in a
first time interval to acquire the pulse signal of the first time
interval. In one embodiment, the pressure release rate of the
cuff in the first time interval is 2-7 mmHg/sec.

[0023] Refer to FIG. 3. In one embodiment, the step of
detecting the pulse signal (Step S50) further includes Steps
S701-S705. In Step S701, wrap the arm of a testee with an
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inflatable cuff. In Step S702, inflate the cuff to a maximal
pressure. In Step S703, release the pressure of the cuff to
calculate a systolic blood pressure (SBP) and a diastolic
blood pressure (DBP). In Step S704, calculate an average
blood pressure BPav. The equation for calculating the aver-
age blood pressure is BPav=1/3-SBP+2/3-DBP. In Step
S705, inflate the cuff to the average blood pressure and
maintain the pressure for a second time interval to acquire
the pulse signal of the second time interval.

[0024] Refer to FIG. 4. In one embodiment, the step of
detecting the pulse signal (Step S50) further includes Step
S801 and Step S802. In Step S801, wrap the arm of a testee
with an inflatable cuff. In Step S802, let the cuff contract to
apply a constant pressure to the arm for a third time interval
to acquire the pulse signal of the third time interval. In one
embodiment, the constant pressure is 50 mmHg, 60 mmHg,
or 70 mmHg, or within a range of 40-70 mmHg.

[0025] In addition to the blood pressure measurement
device, the pulse signal may also be obtained via a blood
oxygen measurement device, an electrocardiographic mea-
surement device, an infrared measurement device, or a heart
rate measurement device.

[0026] In one embodiment, the atrial fibrillation detection
method of the present invention further comprises a step:
transmitting one or both of the time pulse waveform and the
energy spectrum waveform to a cloud server to enable the
data to be displayed, calculated, or analyzed with big data in
a far end. In one embodiment, the cloud server converts the
time pulse waveform into an energy spectrum waveform via
FFT and calculates the heart indexes. Via uploading the time
pulse waveform and/or the energy spectrum waveform to a
cloud server, and/or letting the cloud server generate the
energy spectrum waveform, the medical personnel can view
the complete time pulse waveform and/or the complete
energy spectrum waveform. Thus is realized the target of
far-end healthcare.

[0027] Refer to FIG. 5 a diagram schematically showing
the structure of an atrial fibrillation detection apparatus
according to one embodiment of the present invention. The
atrial fibrillation detection apparatus 10 of the present inven-
tion comprises a cuff 12 used to measure blood pressure,
wrapping the arm of a testee, and varying in pressure in
response to the variation of the blood pressure of the blood
vessels of the arm; and a host device 14 connected with the
cuff 12 through an air hose 121 and controlling the operation
of the cuff 12. The host device 14 includes a casing 16. The
upper surface of the casing 16 has a power switch 18, a start
button 20 and several function keys 22. The casing 16
includes at least one control chip (not shown in the drawing)
thereinside. The control chip includes a transducer sensing
the pressure variation of the cuff 12 through the air hose 121,
to acquire a pulse signal, wherein the pressure variation of
the cuff 12 is induced by the variation of the blood pressure.
[0028] The atrial fibrillation detection apparatus 10 of the
present invention further comprises a first module 24, a
second module 26, a third module 28, and a display module
30. The first module 24 acquires the time pulse waveform of
the pulse signal of the testee within a special time interval.
The second module 26 converts the time pulse waveform
into an energy spectrum waveform through Fast Fourier
Transform. The energy spectrum waveform includes at three
frequency regions, which are respectively a first frequency
region F1, a second frequency region F2 and a third fre-
quency region F3. Each frequency region has a primary
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amplitude. For example, the first frequency region F1, the
second frequency region F2 and the third frequency region
F3 respectively have a first primary amplitude A1, a second
primary amplitude A2 and a third primary amplitude A3.
The third module 28 calculates the number of the peaks of
noise in each frequency region and defines the number of the
peaks in each frequency region as a heart index in the
frequency region. For example, the heart indexes of the first
frequency region F1, the second frequency region F2 and the
third frequency region F3 are respectively a first heart index
11, a second heart index 12 and a third heart index I3.
Whether a signal in a frequency region is a noise signal is
determined according to a benchmark value generated via
multiplying the primary amplitude of the frequency region
by a proportional coefficient. The display module 30 pres-
ents the first heart index I1, the second heart index 12 and the
third heart index I3. Whether there is possibility of atrial
fibrillation is determined according to whether the sum of
the first heart index I1, the second heart index 12 and the
third heart index I3 is greater than or equal to a first standard
value and whether the first heart index I1 is greater than or
equal to a second standard value. In one embodiment, the
proportional coeflicient is 1/20; the first standard value is 5;
the second standard value is 2. However, the present inven-
tion is not limited by the abovementioned embodiment. The
abovementioned values may vary with the FFT parameters.

[0029] In one embodiment, the first heart index I1, the
second heart index 12 and the third heart index I3 are
summed up manually. In one embodiment, the atrial fibril-
lation detection apparatus 10 of the present invention further
comprises a fourth module 36, which can sum up the first
heart index 11, the second heart index 12 and the third heart
index 13 to obtain a judgement index and shows the judge-
ment index on the display module 30. In one embodiment,
when the judgement index is between zero and the first
standard value, an alert symbol 38 is presented on the
display device 30. When the judgement index is greater than
or equal to the first standard value and the first heart index
11 is greater than or equal to the second standard value, the
alert symbol 38 is flashing to remind the testee of the
possibility of atrial fibrillation. In one embodiment, the atrial
fibrillation detection apparatus 10 of the present invention
further comprises a buzzer emitting sounds to wan the testee
of the possibility of atrial fibrillation.

[0030] In one embodiment, three measurement modes are
built in the atrial fibrillation detection apparatus 10 of the
present invention. The user may operate the function keys 22
to select the measure mode.

[0031] In a first measurement mode, the cuff 12 is inflated
to a maximal pressure; the pressure of the cuff 12 is released
in a first time interval; the first module 24 acquires a pulse
signal 32 of the testee in the first time interval. FIG. 6a
shows a time pulse waveform of a testee free of cardiac
arrhythmia, wherein the time pulse waveform is measured
with the cuff in a pressure-released state. FIG. 7a shows a
time pulse waveform of a testee possibly suffering atrial
fibrillation, wherein the time pulse waveform is measured
with the cuff in a pressure-released state. In FIG. 6a and FIG.
7a, the horizontal axis denotes time; the left vertical axis
denotes pressure in a unit of mmHg; the right vertical axis
denotes the pulse amplitude. In addition to the pulse signal
32, each of FIG. 64 and FIG. 7a also shows a pressure curve
34", which indicates that the pressure the cuff 12 applies to
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the arm becomes smaller and smaller with time. In one
embodiment, the pressure release rate of the cuff 12 is 2-7
mmHg/sec.

[0032] FIG. 65 and FIG. 75 respectively show the energy
spectrum waveforms of the pulse signals in FIG. 64 and FIG.
7a, wherein the horizontal axis denotes the frequency and
the vertical axis denotes the energy index (amplitude). The
second module converts the time pulse waveform into the
energy spectrum waveform through FFT, and the frequency
axis of the energy spectrum waveform includes the first
frequency region F1, the second frequency region F2 and the
third frequency region F3. Suppose that the proportional
coeflicient is 1/20. Hence, the first standard value is 5, and
the second standard value is 2. Refer to FIG. 65 again. The
first heart index 11, the second heart index 12 and the third
heart index I3 of an ordinary testee free of cardiac arrhyth-
mia are all zero. In FIG. 75, the first heart index I1, the
second heart index 12 and the third heart index I3 are
respectively 2, 3, and 0. Thus, [1+I12413=5 and I1=22. There-
fore, the testee of FIG. 7a and FIG. 75 1s determined to have
the possibility of atrial fibrillation.

[0033] In a second measurement mode, the cuff 12 is
inflated to a maximal pressure to oppress the brachial artery;
while the blood circulation therein is stopped, the transducer
detects the heartbeat-induced variation of the blood vessel
pressure to calculate the systolic blood pressure (SBP) and
the diastolic blood pressure (DBP); the systolic blood pres-
sure (SBP) and the diastolic blood pressure (DBP) are used
to calculate an average blood pressure BPav according to an
equation: BPav=1/3-SBP+2/3-DBP; the cuff is then inflated
to the average blood pressure and maintain the pressure for
a second time interval to acquire the pulse signal of the
second time interval. The second module 26 acquires the
pulse signal in the second time interval. The pulse time
waveforms of the blood pressure variation detected by the
transducer in the second time interval are respectively
shown in FIG. 8a and FIG. 94, wherein the constant pressure
of the average blood pressure, which is denoted by the
pressure curve 34", is applied to the arms by the cuff 12.
[0034] FIG. 86 and FIG. 95 respectively the energy spec-
trum waveforms of the pulse signals 32 in FIG. 84 and FIG.
9a, wherein the horizontal axis denotes the frequency and
the vertical axis denotes the energy index (amplitude). The
second module converts the time pulse waveform into the
energy spectrum waveform through FFT, and the frequency
axis of the energy spectrum waveform includes the first
frequency region F1, the second frequency region F2 and the
third frequency region F3. Suppose that the proportional
coeflicient is 1/20. Hence, the first standard value is 5, and
the second standard value is 2. Refer to FIG. 85 again. The
first heart index 11, the second heart index 12 and the third
heart index I3 of an ordinary testee free of cardiac arrhyth-
mia are all zero. In FIG. 95, the first heart index I1, the
second heart index 12 and the third heart index 13 are
respectively 3, 3, and 0. Thus, [1+I12+13=5 and 11=2. There-
fore, the testee of FIG. 94 and FIG. 95 is determined to have
the possibility of atrial fibrillation.

[0035] In a third measurement mode, the cuff 12 is con-
tracted to apply a constant pressure to the arm for a first time
interval, wherein the constant pressure 50 mmHg, 60
mmHg, 70 mmHg, or a pressure within the abovementioned
pressures, and wherein the first time interval is 15 seconds,
20 seconds, 25 seconds, or a time interval between the
abovementioned time intervals; the first module 24 acquires
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the time pulse waveform of the pulse signal of the testee in
the first time interval; the second module 26 converts the
time pulse waveform into the energy spectrum waveform
through FFT. FIG. 10a shows the time pulse waveform of a
testee free of cardiac arrhythmia in the third measurement
undertaken by the atrial fibrillation detection apparatus 10 of
the present invention. FIG. 11a shows the time pulse wave-
form of a testee possibly having atrial fibrillation. In FIG. 1
a and FIG. 11a, the horizontal axis denotes time; the left
vertical axis denotes the pressure provided by the cuff 12 in
a unit of mmHg; the right vertical axis denotes the pulse
amplitude. In addition to the pulse signals 32, FIG. 10a and
FIG. 11a also show the pressure curves 34 of the constant
pressure of 70 mmHg provided by the cuff 12.

[0036] FIG. 106 and FIG. 115 respectively the energy
spectrum waveforms of the pulse signals 32 in FIG. 10a and
FIG. 114, wherein the horizontal axis denotes the frequency
and the vertical axis denotes the energy index (amplitude).
The second module 26 converts the time pulse waveform
into the energy spectrum waveform through FFT, and the
frequency axis of the energy spectrum waveform includes
the first frequency region F1, the second frequency region
F2 and the third frequency region F3. Suppose that the
proportional coeflicient is 1/20. Hence, the first standard
value is 5, and the second standard value is 2. Refer to FIG.
105 again. The first heart index I1, the second heart index 12
and the third heart index I3 of an ordinary testee free of
cardiac arrhythmia are all zero. In FIG. 115, the first heart
index I1, the second heart index 12 and the third heart index
13 are respectively 4, 2, and 0. Thus, [1+12+13=5 and [1=2.
Therefore, the testee of FIG. 11a and FIG. 115 is determined
to have the possibility of atrial fibrillation.

[0037] The first, second and third measurement modes are
different in the pressures applied to the arm, which are
respectively in a pressure-released state, a constant average
blood pressure, and a constant pressure. The conversion of
the pulse signal, the analysis of the energy spectrum wave-
form, the calculation of the number of the noise peaks, and
the definition of the heart index are identical or almost
identical for the first, second and third measurement modes.

[0038] In the present invention, the first module 24, the
second module 26, the third module 28, and/or the display
module 30 may be integrated into a portable device 40, as
shown in FIG. 12. The portable device 40 may be a mobile
phone, a tablet computer, or a personal computer. The
portable device 40 is in communication connection with the
host device 14 in a wire or wireless method. The wireless
method may be a method based on the Bluetooth technology,
the Bluetooth low energy (BLE) technology, the Wi-Fi
technology, or the GPRS technology. The portable device 40
may provide the computation function for the host device 14
and presents the time pulse waveform and the energy
spectrum waveform on the screen 401 thereof. In one
embodiment, the display module 30 of the host device 14
can alternately present two pictures, such as the picture of
FIG. 13a showing the systolic blood pressure (SBP), the
diastolic blood pressure (DBP) and the heartbeat (P); and the
picture of FIG. 135 showing the heart indexes 11, 12 and I3.
However, the present invention is not limited by the above-
mentioned embodiment. In one embodiment, the host device
14 has high-level computation ability and high-level display
function; the first module 24, the second module 26 and the
third module 28 are integrated into a control chip of the host
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device 14; the display module 30 presents the time pulse
waveform and the energy spectrum waveform.

[0039] In one embodiment, the first module 24, the second
module 26 and the third module 28 are integrated in a cloud
server, and the host device 14 uploads the measurement data
to the cloud server; the cloud server undertakes computa-
tion, analyzation and big-data statistics and presents the
acquired heart indexes on the display module of the host
device 14.

[0040] The abovementioned three measurement modes
may be integrated into the control chip of a single host
device 14 or respectively built in different host devices 14.
The function keys 22 shown in FIG. 5 includes a setting key
221, a right selection key 222 and a left selection key 223.
The user may press the setting key 221 to select the setting
items established in the host device 14, such as the items for
setting date, time, measurement modes, constant pressure,
the first time interval, the second time interval, etc. The user
may use the right selection key 222 and a left selection key
223 to assist in the setting operation. In one embodiment, the
back of the host device 14 has a power connection port (not
shown in the drawings) for connecting with a power cord
and an electronic device connection port (not shown in the
drawings) for connecting with an external portable device.
[0041] The present invention is used to determine the
possibility of atrial fibrillation. The present invention can
enable the user to pre-diagnose atrial fibrillation in the
measurement of blood pressure, blood oxygen, or heart rate
at home. Once pre-diagnosed to have the possibility of atrial
fibrillation, the user is sent to a hospital for definite diagnosis
and then treated professionally by physicians, whereby to
prevent from apoplexy induced by atrial fibrillation. Further,
the present invention can upload/store the measurement data
to a portable device/cloud server, whereby the data can be
used to assist in far-end healthcare.

[0042] Although the present invention has been explained
in relation to its preferred embodiment, it is to be understood
that other modifications and variation can be made without
departing the spirit and scope of the invention as hereafter
claimed.

What is claimed is:
1. An atrial fibrillation detection method comprising:

detecting a pulse signal of a testee to obtain a time pulse
waveform;

converting the time pulse waveform into an energy spec-
trum waveform via Fast Fourier Transform (FFT),
wherein the energy spectrum waveform includes at
least three frequency regions, which are respectively a
first frequency region, a second frequency region and a
third frequency region, and wherein three frequency
regions respectively have three primary amplitudes,
which are a first primary amplitude, a second primary
amplitude and a third primary amplitude;

calculating a number of peaks of noise in each frequency
region and defining the number of the peaks as a heart
index of the frequency region, wherein the heart
indexes of the first frequency region, the second fre-
quency region and the third frequency region are
respectively a first heart index, a second heart index and
a third heart index, and wherein the primary amplitude
of each frequency region is multiplied by a proportional
coeflicient to function as a benchmark value in the
frequency region, and wherein noise signals in each
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frequency region, which have an intensity higher than
the benchmark value, are regarded as the peaks in the
frequency region; and

using a sum of the first heart index, the second heart index

and the third heart index as a judgement index and
determining that there is possibility of atrial fibrillation
while the judgement index is equal to or greater than a
first standard value and the first heart index is equal to
or greater than a second standard, wherein determina-
tion of the first standard value and the second standard
value correlates with determination of the proportional
coefficient.

2. The atrial fibrillation detection method according to
claim 1, wherein the step of detecting a pulse signal of a
testee includes steps:

wrapping an arm of the testee with a cuff’ for blood

pressure measurement; and

inflating the cuff to a maximal pressure, and releasing a

pressure of the cuff in a first time interval to acquire the
pulse signal of the first time interval.

3. The atrial fibrillation detection method according to
claim 1, wherein the step of detecting a pulse signal of a
testee includes steps:

wrapping an arm of the testee with a cuff’ for blood

pressure measurement, inflating the cuff to a maximal
pressure, and releasing a pressure of the cuff in a first
time interval to acquire a systolic blood pressure (SBP)
and a diastolic blood pressure (DBP);

calculating an average blood pressure, which is equal to

one-third the systolic blood pressure plus two-thirds
diastolic blood pressure; and

inflating the cuff to a constant pressure of the average

blood pressure and maintain the constant pressure for a
second time interval to acquire the pulse signal of the
second time interval.

4. The atrial fibrillation detection method according to
claim 1, wherein the step of detecting a pulse signal of a
testee includes steps:

wrapping an arm of the testee with a cuff' for blood

pressure measurement; and

letting the cuff contract to apply a constant pressure to the

arm for a third time interval to acquire the pulse signal
of the third time interval.

5. The atrial fibrillation detection method according to
claim 4, wherein the constant pressure is 50 mmHg, 60
mmHg, or 70 mmHg, or within a range of 40-70 mmHg.

6. The atrial fibrillation detection method according to
claim 1 further comprising a step: transmitting one or both
of the time pulse waveform and the energy spectrum wave-
form to a cloud server, wherein the cloud server calculates
the heart indexes and provides far-end display, far-end
computation, and far-end big data-statistics.

7. The atrial fibrillation detection method according to
claim 1, wherein the proportional coeflicient is 1/20, and the
first standard value is 5, and the second standard value is 2,
and wherein the 1/20 of the primary amplitude is the
benchmark value, and wherein the noise signals in each
frequency region, which have an intensity higher than the
benchmark value, are regarded as the peaks in the frequency
region, and wherein while a sum of all the heart indexes is
greater than or equal to 5 and the first heart index is greater
than 2, the testee is determined to has a possibility of atrial
fibrillation.
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8. The atrial fibrillation detection method according to
claim 1, wherein the pulse signal of the testee is detected
with a blood pressure measurement device, a blood oxygen
measurement device, an electrocardiographic measurement
device, an infrared measurement device, or a heart rate
measurement device.

9. An atrial fibrillation detection apparatus comprising:

a cuff used in blood pressure measurement, wrapping an
arm of a testee, and inflated to apply a pressure to the
arm to detect a pulse signal;

a host device having a transducer thereinside, connected
with the cuff through an air hose, and controlling an
operation mode of the cuff to acquire a corresponding
pulse signal;

a first module acquiring a time pulse waveform of the
pulse signal of the testee in a first time interval,

asecond module converting the time pulse waveform into
an energy spectrum waveform through Fast Fourier
Transform (FFT), wherein the energy spectrum wave-
form includes at least three frequency regions, which
are respectively a first frequency region, a second
frequency region and a third frequency region, and
wherein three frequency regions respectively have
three primary amplitudes, which are a first primary
amplitude, a second primary amplitude and a third
primary amplitude;

a third module calculating a number of peaks of noise in
each frequency region and defining the number of the
peaks in each frequency region as a heart index in the
frequency region, wherein the heart indexes of the first
frequency region, the second frequency region and the
third frequency region are respectively a first heart
index, a second heart index and a third heart index, and
wherein the primary amplitude of each frequency
region is multiplied by a proportional coefficient to
function as a benchmark value in the frequency region,
and wherein noise signals in each frequency region,
which have an intensity higher than the benchmark
value, are regarded as the peaks in the frequency
region; and

a display module presenting the three heart indexes cor-
responding to the three frequency regions, wherein a
sum of the three heart indexes and the first heart index
are used to determine whether the testee has a possi-
bility of atrial fibrillation.

10. The atrial fibrillation detection apparatus according to
claim 9 further comprising a fourth module summing up all
the first heart indexes to obtain a judgement index, wherein
while the judgement index is equal to or greater than a first
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standard value and the first heart index is equal to or greater
than a second standard, the testee is determined to have a
possibility of atrial fibrillation, and wherein determination of
the first standard value and the second standard value
correlates with determination of the proportional coefficient.

11. The atrial fibrillation detection apparatus according to
claim 10, wherein while the testee is determined to have a
possibility of atrial fibrillation, the display module presents
an alert symbol.

12. The atrial fibrillation detection apparatus according to
claim 9, wherein while the host device controls the cuff to
operate in a first mode, the cuff is inflated to a maximal
pressure, and then the cuff releases pressure in a first time
interval to acquire the pulse signal of the first time interval.

13. The atrial fibrillation detection apparatus according to
claim 9, wherein while the host device controls the cuff to
operate in a second mode, the cuff is inflated to a maximal
pressure; next, the cuff releases pressure in a first time
interval to acquire a systolic blood pressure (SBP) and a
diastolic blood pressure (DBP); next is calculated an average
blood pressure, which is equal to one-third the systolic blood
pressure plus two-thirds diastolic blood pressure; then, the
cuff is inflated to a constant pressure of the average blood
pressure and maintain the constant pressure for a second
time interval to acquire the pulse signal of the second time
interval.

14. The atrial fibrillation detection apparatus according to
claim 9, wherein while the host device controls the cuff to
operate in a third mode, let the cuff contract to apply a
constant pressure to the arm for a third time interval to
acquire the pulse signal of the third time interval.

15. The atrial fibrillation detection apparatus according to
claim 14, wherein the constant pressure is 50 mmHg, 60
mmHg, or 70 mmHg, or within a range of 40-70 mmHg.

16. The atrial fibrillation detection apparatus according to
claim 9, wherein the first module, the second module, the
third module, and/or the display module are integrated into
a portable device, and wherein the portable device is in
communication connection with the host device.

17. The atrial fibrillation detection apparatus according to
claim 9, wherein the first module, the second module, the
third module, and/or the display module are integrated into
the host device.

18. The atrial fibrillation detection apparatus according to
claim 9, wherein the first module, the second module, the
third module, and/or the display module are integrated into
a cloud server, and wherein the host device uploads mea-
surement data to the cloud server.
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