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A blood pressure measuring auxiliary device, a blood pres-
sure measuring apparatus and a design method therefor are
provided. During a blood pressure measurement, the mea-
sured pressure values and beating sound are recorded, so that
the recorded pressure values and sound may be played back,
which improves the accuracy of the auscultatory method,
and the parameters used in the oscillometric method may be
adjusted, which improves the accuracy of the oscillometric
method. The blood pressure measuring auxiliary device is
arranged so that it can be connected with a pressuring device
of a sphygmomanometer (5), and comprises a sensing mod-
ule (1), a communication module, and an audio collection
module (2). The sensing module (1) is used for sensing the
pressure at the joint between the blood pressure measuring
auxiliary device and the pressuring device and outputting a
pressure signal to the communication module. The commu-
nication module is used for receiving the pressure signal to
be transmitted thereby to a terminal apparatus (6). The audio
collection module (2) is used for collecting the sound at a
measured site and outputting an audio signal to the terminal
apparatus (6).
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BLOOD PRESSURE MEASURING
AUXILIARY DEVICE AND BLOOD
PRESSURE MEASURING APPARATUS, AND
DESIGN METHOD THEREFOR

FIELD OF THE INVENTION

[0001] The present invention relates to the field of blood
pressure monitoring and, in particular, to a blood pressure
measuring auxiliary device, a blood pressure measuring
apparatus and a design method therefor.

DESCRIPTION OF THE PRIOR ART

[0002] The sphygmomanometers currently on the market
are primarily based on two measurement methods: the
auscultatory method and the oscillometric method.

[0003] The auscultatory method is the main method used
in clinical medical treatment. The mercury sphygmomanom-
eter used by physicians is designed with the auscultatory
method. With the auscultatory method, the blood pressure
values are determined by means of listening to the sounds of
the brachial artery blood flow with a stethoscope during
deflation of the cuffed air bladder of the sphygmomanometer
in combination with the corresponding pressure. The scale
indicated by the mercury column is a systolic pressure at the
moment when the first beating sound occurs in the stetho-
scope; the scale indicated by the mercury column is a
diastolic pressure at the moment when the beating sounds
suddenly become weaker or disappear. The auscultatory
method, due to its high measurement accuracy, is medically
referred to as the golden standard of blood pressure mea-
surement. In general, the studies for measurement accuracy
of other types of sphygmomanometers are all carried out
through comparing with the auscultatory method using the
mercury sphygmomanometer. But the auscultatory method
also has significant limitations in the use of an electronic
sphygmomanometer, mainly because the electronic appara-
tus’s ability to discriminate the sounds is weaker than that of
human ears in some aspects. The auscultatory method needs
to determine the strength (height of beating sound) and
frequency (being beating sound or noise) of sounds, the
electronic sphygmomanometer using the auscultatory
method is less popularized due to the design difficulty and
cost, and the ability thereof to resist noise interference is
poor. The mercury sphygmomanometer using the ausculta-
tory method (or other non-mercury media) is also inconve-
nient to use, for example, it is difficult for one to measure on
oneself, where specialized training is required; the ears and
eyes need to be highly synchronized when making a mea-
surement so as to capture the variations of the sounds and the
corresponding pressure values, where the data is not
recorded automatically.

[0004] The oscillometric method determines the blood
pressure values by measuring the amplitude of the pulse
oscillation wave in combination with the corresponding cuff
pressure. Since the principle is realized simply, the elec-
tronic sphygmomanometers which measure the blood pres-
sure using the oscillometric method are the mainstream
products on the market, for example, most of the electronic
sphygmomanometers of Omron are all using the oscillomet-
ric method. Many studies found, by comparison, that the
accuracy of the oscillometric method is very poor some-
times. The detection report for one mainstream brand sphyg-
momanometer products made by America’s Centers for
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Disease Control shows that, the measurement deviation of
that brand’s one type of sphygmomanometers may be up to
16 mmHg higher than the mercury sphygmomanometer, as
shown in FIG. 1, which is the diagram of the frequency
distribution of the measurement deviations of this brand’s
sphygmomanometer. One source of inaccuracy of the osc-
illometric method may be associated with the measuring
principle itself.

[0005] In the auscultatory method, during deflation of the
cuffed air bladder, the blood cannot flow before the pressure
drops to the systolic pressure, so human ears can’t hear the
beating sound of blood flow. In the oscillometric method, the
oscillation wave still exists before the blood pressure drops
to the systolic pressure, but the amplitude thereof is smaller.
During deflation of the cuff or the dropping of air bladder
pressure, the amplitude of variation of the oscillation wave
is continuous before and after the systolic pressure and the
diastolic pressure. This is not like that, in the auscultatory
method, there is a fine limit which is the occurrence of the
beating sound out of nothing. Therefore, the oscillometric
method can only set up an empirical correlation between the
oscillation amplitude of variation and the pressure values by
a large number of individual specimens. The average cor-
relation that is set up based on a large number of individual
specimens is not suited for all individuals, which results in
that for a certain proportion of people, the measurement
errors of the blood pressure values are large. The errors are
not caused by the quality of the sphygmomanometer itself,
but the inherent defects of the measuring principle.

[0006] A common method used in the oscillometric
method is the amplitude parameter method, also known as
‘normalization method’. It normalizes the amplitude of the
vibration signal of pulse wave with respect to the maximum
amplitude of the signal, recognizing the systolic pressure
and the diastolic pressure by determining the normalized
parameters of the systolic pressure and the diastolic pres-
sure, as shown in FIG. 2. In this method, As is the amplitude
of pulse wave corresponding to the systolic pressure, Am is
the amplitude of the pulse wave corresponding to the mean
pressure, Ad is the amplitude of pulse wave corresponding
to the diastolic pressure, As/Am is the normalized value of
the systolic pressure Pd, Ad/Am is the normalized value of
the diastolic pressure Ps, Pc is the cuff pressure, and the
abscissa represents a continuous reduction of the pressure
inside the cuff during deflation. As/Am=C1, Ad/Am=C2,
which correspond to the positions of the systolic pressure
and the diastolic pressure, respectively. According to the
measured amplitude of pulse wave and the corresponding
static pressure, it is possible to obtain the systolic pressure
Ps, the diastolic pressure Pd and the mean pressure Pm. In
general, the amplitude parameter of the systolic pressure is
0.46~0.64, the amplitude parameter of the diastolic pressure
is 0.43~0.73 (the principle of the oscillometric method may
be referred to—Liu Jiangiang, Wang Yongcai. Electronic
Sphygmomanometer system design Based On the Oscillo-
metric Method [J]. Single-Chip Microcomputer and Embed-
ded System Application, 2010(4):62-65.). Different sphyg-
momanometer manufacturers would use different amplitude
parameters, which also results in that even if different
manufacturers use identical oscillometric method, the mea-
sured values thereof are likely very different. The amplitude
parameter corresponding to each measured individual may
be different, and the sphygmomanometer does not use the
unused parameter for everyone.
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[0007] On the other hand, all the current sphygmomanom-
eters designed by using the two methods collect data from
themselves, through calculation, only informing the user
about the results by displaying or by voice. The blood
pressure values are determined during a measurement or
directly by the sphygmomanometer, or the blood pressure
values directly determined by human ears and eyes, rather
than displaying the initial data to assist the user in deter-
mining the blood pressure values. And the visualization of
the initial data during the measurement could play a good
assisted effect on determining the blood pressure values,
which is advantageous for improving the accuracy for
determination of the blood pressure values. And the saved
initial data is beneficial for determining the blood pressure
values repeatedly, and the trend analysis may be conducted
on the blood pressure conditions of the user, but current
sphygmomanometers usually can only record several
recently measured blood pressure values, further analysis
also cannot be made and trend graphs cannot be shown on
the sphygmomanometer.

SUMMARY OF THE INVENTION

[0008] In view of the above-mentioned drawbacks of the
prior art, the design concept of the present invention is that,
the initial data during a blood pressure measurement is
completely collected and stored, and is numetically and/or
graphically displayed after corresponding processing, so as
to help the user to determine the blood pressure values more
accurately. For example, the blood pressure values and
beating sound (Korotkoff sound) are recorded during the
blood pressure measurement, so that the above sound
recording is listened to repeatedly to improve the accuracy
of the auscultatory method, and the blood pressure values
determined with the auscultatory method (or the blood
pressure values with higher accuracy obtained by other
ways) may be combined to adjust the parameters used in the
oscillometric method, thereby improving the accuracy of the
oscillometric method.

[0009] On the other hand, the user cannot obtain the initial
data when making the measurement using the existing
sphygmomanometer products, but can instantaneously read
the blood pressure values artificially, or the blood pressure
values are automatically determined and displayed by the
sphygmomanometer, where the initial data for determining
the blood pressure values cannot be extracted for the user, so
that the above design concept cannot be achieved. In this
regard, to obtain the initial data for the existing sphygmo-
manometer products is also a technical problem to be solved
by the present invention.

[0010] In order to achieve the above-described object, the
present invention provides a measuring auxiliary device for
blood pressure measurement, the main effect of which is
collecting and outputting a corresponding pressure signal
when making the measurement using the existing sphygmo-
manometer products (the pressure signal when making the
measurement cannot be obtained directly from the existing
sphygmomanometer products), thereby providing a neces-
sary data source for data analysis.

[0011] The measuring auxiliary device is arranged so that
it can be connected with a pressuring device of the sphyg-
momanometer, and includes a sensing module and a com-
munication module. The pressuring device mentioned in this
specification refers to a component that is used for providing
pressure to the measured site and can perform pressurization
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and depressurization operations, such as a combination of
air pump, release valve, air tube and cuffed air bladder in an
electronic sphygmomanometer, or a combination of manual
air charging ball, air tube and cuffed air bladder in a mercury
sphygmomanometer.

[0012] The sensing module is used for sensing the pres-
sure at the joint between the measuring auxiliary device and
the pressuring device and outputting a pressure signal to the
communication module;

the communication module is used for receiving the pressure
signal which is then transmitted to a terminal apparatus.

[0013] The terminal apparatus mentioned in this specifi-
cation refers to an apparatus that can implement data trans-
mission with an external apparatus through a wired or
wireless connection and can save the received data. Prefer-
ably, it is an apparatus that base on the above also can
perform data analyzing and processing operations for the
received data, and further output the data or the analyzed or
processed data (such as graph, sound and the like), e.g,,
intelligent apparatus or wearable apparatus such as mobile
phone, computer, tablet computer, bracelet and wrist watch.

[0014] Further, the sensing module includes a pressure
sensor via which the pressure at the joint between the
measuring auxiliary device and the pressuring device is
sensed.

[0015] Further, the measuring auxiliary device also
includes an operation module used for pre-processing the
pressure signal, such as analog to digital conversion, noise
reduction, signal amplification and filtering, and for trans-
mitting the pre-processed pressure signal to the communi-
cation module to be transmitted thereby to the terminal
apparatus.

[0016] Further, the operation module determines the blood
pressure values by the oscillometric method according to the
pressure signal, and transmits the blood pressure values to
the communication module to be transmitted thereby to the
terminal apparatus.

[0017] The communication module is wiredly and wire-
lessly connected with the terminal.

[0018] The present invention also provides another mea-
suring auxiliary device for blood pressure measurement, the
main effects of which is collecting and outputting the
corresponding pressure signal and beating sound when mak-
ing the measurement using the existing sphygmomanometer
products (the pressure signal and beating sound when mak-
ing the measurement cannot be obtained directly from the
existing sphygmomanometer products), thereby providing a
necessary data source for data analysis.

[0019] The measuring auxiliary device is arranged so that
it can be connected with a pressuring device of the sphyg-
momanometer, and includes a sensing module, a communi-
cation module and an audio collection module;

[0020] The sensing module is used for sensing the pres-
sure at the joint between the measuring auxiliary device and
the pressuring device and outputting a pressure signal to the
communication module;

[0021] The communication module is used for receiving
the pressure signal and transmitting the pressure signal to a
terminal apparatus; The audio collection module is used for
collecting the sound at the measured site and outputting an
audio signal to the terminal apparatus.
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[0022] Further, the sensing module includes a pressure
sensor via which the pressure at the joint between the
measuring auxiliary device and the pressuring device is
sensed.

[0023] Further, the measuring auxiliary device also
includes an operation module for pre-processing the pres-
sure signal, such as analog to digital conversion, noise
reduction, signal amplification and filtering, and for trans-
mitting the pre-processed pressure signal to the communi-
cation module to be transmitted thereby to the terminal
apparatus.

[0024] Further, the operation module determines the blood
pressure values by the oscillometric method according to the
pressure signal and transmits the blood pressure values to
the communication module to be transmitted thereby to the
terminal apparatus.

[0025] Further, the audio collection module includes a
conversion module for pre-processing the collected sound
(such as analog to digital conversion, noise reduction, signal
amplification and filtering).

[0026] Further, the audio collection module transmits the
audio signal to the communication module to be transmitted
thereby to the terminal apparatus. In this case, the audio
signal is indirectly transmitted via the communication mod-
ule to the terminal apparatus.

[0027] Further, the audio collection module transmits the
audio signal to the operation module to be transmitted
thereby directly or after pre-processing to the communica-
tion device to be transmitted thereby to the terminal appa-
ratus. In this case, the audio signal is indirectly transmitted
to the terminal apparatus sequentially through the operation
module and the communication module. And it may be
arranged so that the audio signal is pre-processed by the
operation module, such as analog to digital conversion,
noise reduction, signal amplification and filtering.

[0028] Further, the operation module determines the blood
pressure values with the auscultatory method according to
the pressure signal and the audio signal or/and with the
oscillometric method according to the pressure signal, and
transmits the blood pressure values determined with the
auscultatory method or/and the oscillometric method to the
communication module to be transmitted thereby to the
terminal apparatus.

[0029] Further, the parameters used in the oscillometric
method are adjusted on the basis of the blood pressure values
determined by the operation module with the auscultatory
method.

[0030] Further, the adjustment is periodic, which may be
a period based on time, also may be a period based on the
number of measurements or other forms.

[0031] Further, the operation module stores a plurality of
sets of parameters used in the oscillometric method, so that
the corresponding parameters may be selected for different
users.

[0032] Further, the communication module and the audio
collection module are wiredly and wirelessly connected with
the terminal.

[0033] The present invention also provides a blood pres-
sure measuring apparatus, which includes:

a pressuring device used for pressurizing and depressurizing
a measured site;

a sensing module used for connecting with the pressuring
device to sense the pressure at the joint and output a pressure
signal,
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an audio collection module used for collecting the sound at
the measured site and outputting an audio signal;

a master unit used for connecting with the sensing module
and the audio collection module to receive and process the
pressure signal and the audio signal. The processing of the
pressure signal and the audio signal by the master unit
includes synchronous storage for the received signals, and
analog to digital conversion, noise reduction, signal ampli-
fication and filtering for the signals themselves, and data
extraction, data analysis, data operation and output control
based on the signals. The stored pressure signal and audio
signal provide the initial data as the reference for determi-
nation with the auscultatory method and the oscillometric
method, and can be used repeatedly, which provides a
necessary condition for multiple determinations.

[0034] Further, the pressuring device includes a pressure-
applying component directly acting on the measured site,
and the audio collection module is partially or completely
disposed within or outside of the pressure-applying compo-
nent.

[0035] Further, the sensing module includes a pressure
sensor via which the pressure at the joint between it and the
pressuring device is sensed.

[0036] Further, the blood pressure measuring apparatus
also includes an image output module for numerically and/or
graphically displaying the pressure signal and/or the audio
signal. The numeralization and graphicalization of the pres-
sure signal includes converting into corresponding pressure
values and generating a corresponding trend graph, the
numeralization and graphicalization of the audio signal
includes extracting the values of audio amplitude, frequency
and the like of the audio signal or the processed audio signal
and generating a corresponding trend graph.

[0037] Further, the blood pressure measuring apparatus
also includes an audio output module used for playing the
audio signal or the audio formed by processing of the audio
signal (e.g., the audio signal has been amplified and de-
noised, or has been coded or transcoded for adapting to a
particular audio format). It is achieved that the sound is
played and the pressure signal and the audio signal after
graphicalization are shown synchronously on the blood
pressure measuring apparatus, so that the image also may be
combined to make the determination when using the aus-
cultatory method to determine the blood pressure values,
and may be played back for multiple determinations.
[0038] Further, the master unit determines the blood pres-
sure values with the auscultatory method and/or the oscil-
lometric method, and the blood pressure values are dis-
played by the image output module or/and are played by the
audio output module.

[0039] Further, the parameters used in the oscillometric
method can be adjusted.

[0040] Further, the parameters used in the oscillometric
method are adjusted on the basis of the values entered
artificially or the blood pressure values determined by the
master module with the auscultatory method.

[0041] Further, a plurality of sets of parameters used in the
oscillometric method may be stored, so that the correspond-
ing parameters may be selected for different users.

[0042] Further, when the parameters used in the oscillo-
metric method are adjusted on the basis of the blood pressure
values determined by the master module with the ausculta-
tory method, the adjustment is periodic, which may be a
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period based on time, also may be a period based on the
number of measurements or other forms.

[0043] Further, the master unit also includes a communi-
cation module used for wiredly or wirelessly communicating
with an external apparatus, for example, uploading the
stored data to the external apparatus such as computer,
server and cloud, so that the determination for the initial data
may be extended to different places and many people.
[0044] The present invention also provides a design
method for blood pressure measuring apparatus, the design
concept of which is that, a sensing module, an audio
collection module, and a master unit connected with the
sensing module and the audio collection module are pro-
vided; the sensing module is used for sensing the pressure at
a measured site and outputting a pressure signal; the audio
collection module is used for collecting the sound at the
measured site and outputting an audio signal; the master unit
receives and processes the pressure signal and the audio
signal. The processing of the pressure signal and the audio
signal by the master unit includes synchronous storage for
the received signals, and analog to digital conversion, noise
reduction, signal amplification and filtering for the signals
themselves, and data extraction, data analysis, data opera-
tion and output control based on the signals. The stored
pressure signal and audio signal provide the initial data as
the reference for determination with the auscultatory method
and the oscillometric method, and can be used repeatedly,
which provides a necessary condition for multiple determi-
nations.

[0045] Further, the image output module is provided for
numerically and/or graphically displaying the pressure sig-
nal and/or the audio signal. The numeralization and graphi-
calization of the pressure signal includes converting into
corresponding pressure values and generating a correspond-
ing trend graph, the numeralization and graphicalization of
the audio signal includes extracting the values of audio
amplitude, frequency and the like of the audio signal or the
processed audio signal and generating a corresponding trend
graph.

[0046] Further, the audio output module is provided for
playing the audio signal or the audio formed by processing
of the audio signal (e.g., the audio signal has been amplified
and de-noised, or has been coded or transcoded for adapting
to a particular audio format). It is achieved that the sound is
played and the pressure signal and the audio signal after
graphicalization are shown synchronously on the blood
pressure measuring apparatus, so that the image also may be
combined to make the determination when using the aus-
cultatory method to determine the blood pressure values,
and may be played back for multiple determinations.
[0047] Further, the follow modes are employed to deter-
mine the blood pressure values:

Mode 1, the blood pressure values are determined by the
master unit with the auscultatory method according to the
pressure signal and the audio signal;

Mode 2, the blood pressure values are determined artificially
with the auscultatory method according to the image out-
putted by the image output module obtained based on the
pressure signal and the audio signal and the sound outputted
by the audio output module;

Mode 3, the blood pressure values may be determined by the
master unit with the oscillometric method according to the
pressure signal, and the determined blood pressure values
can be obtained immediately, where the parameters used in
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the oscillometric method may be adjusted to adapt to dif-
ferent individual circumstances.
[0048] Further, in Mode 1 and 2, the audio signal is
processed by the master unit before the blood pressure
values are determined with the auscultatory method, thereby
further improving the accuracy of the auscultatory method.
[0049] Further, the blood pressure measuring apparatus
includes a plurality of sets of parameters used in the oscil-
lometric method.
[0050] Further, in Mode 3, the parameters used in the
oscillometric method are adjusted on the basis of the values
entered artificially or the blood pressure values determined
by the master unit with the auscultatory method, to improve
the accuracy of the oscillometric method.
[0051] Further, when the parameters used in the oscillo-
metric method are adjusted on the basis of the blood pressure
values determined by the master module with the ausculta-
tory method, the adjustment is periodic, which may be a
period based on time, also may be a period based on the
number of measurements or other forms.
[0052] Further, the communication module is provided for
wiredly or wirelessly communicating with an external appa-
ratus, e.g., uploading the stored data to the external appa-
ratus such as computer, server and cloud, so that the deter-
mination for the initial data is extended to different places
and many people.

[0053] The blood pressure measuring auxiliary device of

the present invention has the following advantages:

[0054] 1. simple structure, convenient connection;

[0055] 2. it addresses the problem that the user camnot
obtain the initial data when making a measurement using
the existing sphygmomanometer products;

[0056] 3. it provides a necessary data resource for storage
and analysis of the initial data and visually determination
according to the initial data;

[0057] 4. strong adaptability, the intelligent apparatus in
our daily life such as mobile phone, computer, tablet
computer, or new wearable apparatus such as bracelet and
wrist watch may be directly used as a terminal apparatus;

[0058] S5.itenables the existing sphygmomanometer prod-
ucts to be connected with the intelligent apparatus and to
transmit data to it, providing a necessary premise for its
function expansion.

[0059] The blood pressure measuring apparatus and the

design method therefor of the present invention have the

following advantages:

[0060] 1.measurement before judgement, where the initial
data may be played back synchronously, and the blood
pressure is determined artificially.

[0061] The existing sphygmomanometers calculates (de-

termines) the blood pressure values during the measurement,

either artificially, automatically or semi-automatically, and
tells the blood pressure values directly to the tested person.

The measurement of the initial data is separated from the

determination and calculation of the blood pressure values

with the products and methods of the present invention, the
initial data is recorded during the measurement, and the
initial data is analyzed in various ways after the measure-
ment to obtain the blood pressure values. The stored initial
data may be analyzed repeatedly by different devices and
different people, so as to obtain more accurate blood pres-
sure values. By taking the traditional auscultatory method as
an example, it is relatively difficult to determine the sound
while keeping the eyes on the pressure gage during pres-



US 2017/0290519 A1

surization and depressurization of cuffed air bladder. How-
ever, in the products and methods of the present invention,
the initial data can be listened to repeatedly, can be listened
to by many people, and can be listened to by a professional
person, after it is recorded; the volume can be tuned up when
the sampled sound is small, and noise reduction processing
can be firstly performed for it when the noise in the sampled
sound is too big.

[0062] 2. The visualization of the initial data, especially
the visualization of the sound facilitates determining the
blood pressure with the auscultatory method.

[0063] Determination with the traditional auscultatory

method or determination directly by listening to the sound,

or determination by machine according to the sound are all
made during pressurizing and depressurizing by the pres-
suring device. In the present invention, sound is visualized,
and can be synchronously shown when the sound is played
back, which has the effect of assisting in determining the
sound, reduces the difficulty in the artificial auscultatory
method, and improves the accuracy of the automatic aus-
cultatory method. The visualization of the sound allows
people to determine the sound from only using ears to using
ears and eyes, which reduces the difficulty of determining
the beating sound of blood vessels. Visualized sound can

also allow people to make a predetermination before a

certain sound is played, for example, the intensity amplitude

or frequency of the sound next second can be seen when
sound is played to a certain position.

[0064] 3. The parameters used in the oscillometric
method, which are custom-calibrated and dynamically
calibrated according to the personal circumstances, are
varied from person to person, thereby improving the
accuracy.

[0065] In the existing sphygmomanometers, the param-
eters used in the oscillometric method are fixed, or are
simple packets. With the products and methods of the
present invention, each individual owns the parameters set
to suit for themselves according to correction, thereby
improving the accuracy of the oscillometric method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0066] FIG. 1 is a graph of the frequency distribution of
measurement deviations of a certain brand sphygmomanom-
eter,

[0067] FIG. 2 is a graph of the curve coordinates of
normalization values of the amplitude parameter method;
[0068] FIG. 3 is a schematic diagram of a blood pressure
measuring auxiliary device of the present invention, with the
sphygmomanometer and the mobile phone that may be used
with it being shown;

[0069] FIG. 4 is a schematic diagram of the structure of an
access component of the blood pressure measuring auxiliary
device shown in FIG. 3;

[0070] FIG. 5 is a schematic diagram of connections
between the blood pressure measuring auxiliary device
shown in FIG. 3, the sphygmomanometer and the mobile
phone;

[0071] FIG. 6 is a schematic diagram of a sphygmoma-
nometer according to the present invention;

[0072] FIG. 7 is a schematic diagram of a host system
architecture of the sphygmomanometer shown in FIG. 6;
[0073] FIG. 8 is a schematic diagram of an operator
interface of the sphygmomanometer shown in FIG. 6; and
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[0074] FIG. 9 is another schematic diagram of the operator
interface shown in FIG. 8.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0075] The blood pressure measuring auxiliary device and
the blood pressure measuring apparatus of the present inven-
tion is further illustrated below by the specific embodiments,
in order to fully appreciate the objects, features, design
methods and effects of the present invention.

Embodiment 1

[0076] This embodiment is a measuring auxiliary device
for blood pressure measurement according to the present
invention, which mainly solves the problem that the user
cannot obtain the initial data when making the measurement
using the existing sphygmomanometer products. An upper
arm type electronic sphygmomanometer is used as an
example in this embodiment, but it is not limited to the upper
arm type electronic sphygmomanometer. Other sphygmo-
manometers with different pressuring manners and for dif-
ferent measured sites such as mercury sphygmomanometer
and wrist electronic sphygmomanometer may also be used,
as long as a pressuring device is provided in the used
sphygmomanometer.

[0077] As shown in FIG. 3, within the solid box is a
measuring auxiliary device according to the present inven-
tion, which is used in conjunction with an upper arm type
electronic sphygmomanometer 5, wherein the measuring
auxiliary device includes an access component 1, a micro-
phone 2, an air tube 3 and a stethoscope 4. The microphone
2 is connected with the stethoscope 4 through the air tube 3,
the microphone 2 is provided at one end with a headset plug
connected with the mobile phone 6, so as to form an audio
collection module. In this embodiment, the mobile phone 6
1s used as a terminal apparatus, but it is not limited to the use
of the mobile phone, intelligent apparatus in our daily life
such as computer and a tablet computer or new wearable
apparatus such as bracelet and wrist watch also may be used.
[0078] As shown in FIG. 4, the access component 1
includes an operation module (such as a single-chip micro-
computer), an air inlet and an air outlet, a communication
module and a pressure sensor; the air inlet, the air outlet and
the port connected with the pressure sensor in the access
component 1 is a three-way structure. In this embodiment,
the communication module is wirelessly connected with the
mobile phone 6 to achieve data transmission. A wired
connection also can be employed, and a data cable is
arranged to be connected to the data port of the mobile
phone 6, such as USB port.

[0079] When people need to make the blood pressure
measurement, as shown in FIG. 5, the access component 1
is connected into the air tube of the upper arm type elec-
tronic sphygmomanometer 5, and the headset plug at one
end of the microphone 2 is inserted into the headset jack of
the mobile phone 6. The upper arm type electronic sphyg-
momanometer 5 is used in its normal use mode, the cuff is
bundled at the brachial artery of upper arm, and simultane-
ously the stethoscope 4 needs to be placed inside the cuff
close to the brachial artery. The measurement procedure of
the upper arm type electronic sphygmomanometer 5 is
performed; the measured site is pressurized and depressur-
ized. During this process, the pressure sensor of the access
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component 1 will sense the pressure in the air tube and
output a pressure signal, after the pressure signal is con-
verted, amplified and filtered via the operation module (the
operation module may not be used, in this case the output
signal of the pressure sensor is directly transmitted to the
mobile phone 6 by the communication module), the pre-
processed pressure signal is transmitted to the mobile phone
6 through the communication module, at the same time the
microphone 2 collects the sound at the brachial artery that is
transmitted via the stethoscope 4 and the air tube 3, and
which is transmitted to the mobile phone 6 by the headset
plug. Similar to the pre-processing of the pressure signal, a
conversion module for pre-processing the audio signal may
also be added at the output end of the microphone 2, such as
performing the processing like signal amplification, noise
reduction, digital-to-analogue conversion and filtering, and
the output from the headset plug is the pre-processed audio
signal.

[0080] Thus, the collection and transmission of the pres-
sure and audio signals at the measured site during the
measurement made by the existing sphygmomanometer
products are achieved with the measuring auxiliary device.
[0081] On the other hand, the components within the box
of FIG. 3 may also be combined in several different ways,
for example, the microphone 2 may be placed in the stetho-
scope 4, and then is connected to the headset plug by the
conductive wire, in this case, there is no need to use the air
tube 3 or other sound conducting medias. The connection
between the headset plug and the mobile phone 6 may be a
direct connection, or it may be an indirect connection, for
example, the headset jack is arranged on the access com-
ponent 1, the headset plug is inserted into the access
component 1; the audio signal is transmitted via the wired or
wireless connection between the access component 1 and the
mobile phone 6, there are also two ways in this case: (1) the
audio signal is directly transmitted to the mobile phone 6 by
the communication module; (2) since the pressure signal and
the audio signal can be received simultaneously by the
access component 1, the pre-processing of the audio signal
can be realized in the operation module (such as the con-
version module described above), then the pre-processed
audio signal is transmitted to the communication module
which then transmits it to the mobile phone 6.

[0082] While the functions of the operation module can be
extended as needed, to mitigate the data processing pressure
of the terminal apparatus, even only using the terminal
apparatus as the output apparatus of image and sound, the
processing of data can be performed by the operation
module, such as the described above pre-processing of the
pressure signal and the audio signal, and the blood pressure
values are also determined with the oscillometric method or
the auscultatory method according to the received signals,
and then transmitted to the terminal apparatus through the
communication module.

[0083] Therefore, most of the functions (such as data sync
storage, data processing and calculating, determination with
the oscillometric method, the parameter storage and adjust-
ment with the oscillometric method, etc.) that are realized by
a specialized APP on the mobile phone 6 all can be achieved
by arranging corresponding function modules in the opera-
tion module, the mobile phone 6 is responsible only for
displaying and man-machine interaction.

[0084] The data therein may also be transmitted to the
external apparatus via the wired or wireless connection with
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the mobile phone 6, for example, the stored data is uploaded
to the external apparatus such as computer, server and cloud,
and is shared on the external apparatus or is directly played
back on the external apparatus, so that the determination of
blood pressure values is no longer limited by time, the
number of people and the physical distance.

Embodiment 2

[0085] This embodiment is an electronic sphygmomanom-
eter according to the present invention, which employed
pressure control, signal/data collection, signal/data process-
ing, signal/data analysis, signal/data watching and listening
to and man-machine interaction.

[0086] As shown in FIG. 6, which is an upper arm type
electronic sphygmomanometer 7 of this embodiment, but it
is not limited to the upper arm type electronic sphygmoma-
nometer, other types of sphygmomanometers with different
pressuring manners or against different measured sites are
possible. The sphygmomanometer includes a host 10, an air
line 8 and a cuffed air bladder 9, and the host 10 includes a
button 11 and a touch display screen 12. A stethoscope (not
shown) is fixed inside the cuffed air bladder 9, a microphone
(not shown) is provided in the cavity of the stethoscope (it
is possible to only use the microphone, and the stethoscope
is not provided). The microphone is connected to the con-
ductive wire of the host 10 and embedded in the air line 8,
so that it has little difference from a common upper arm type
sphygmomanometer in appearance.

[0087] As shown in FIG. 7, which is a system architecture
of the host 10, where the main processor is mainly respon-
sible for: controlling the air pump and the release valve in
the pressuring device; processing the pressure signal and the
audio signal transmitted by the pressure sensing module and
the audio collection module respectively (such as amplifi-
cation, noise reduction, analog to digital conversion and
filtering) and synchronously storing to the data storage
module; determining the blood pressure values with the
oscillometric method and/or the auscultatory method; con-
trolling the output of audio and image; receiving instructions
from the button module to perform operations such as device
control, parameter adjustment, data playback. The button
input from the user (the receiving end of the button module)
may be achieved by a physical button, or it may be achieved
by touching the touch display screen, a combination of the
two ways is used in this embodiment.

[0088] The pressure sensing module senses the pressure
via the pressure sensor, which may send the pressure signal
outputted by the pressure sensor directly to the main pro-
cessor for processing, or an operation module as described
in Embodiment 1 is arranged within the pressure sensing
module for pre-processing the pressure signal.

[0089] A communication module is also included in the
architecture, which is used for wired or/and wireless com-
munication between the host 10 and the external apparatus,
the communication module in this embodiment uses a
wireless protocol for data transmission and sharing with the
external apparatus.

[0090] The operator interface of the sphygmomanometer
in this embodiment is further illustrated below, it is to be
noted that the setting of the interface is not limited to the
following example, numerous changes may be made on the
basis of the prior art. The following example is intended to
reflect the beneficial effects of the visualization of initial data
on blood pressure measurement and determination.
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[0091] As shown in FIG. 8, which is an operator interface
of the upper arm type electronic sphygmomanometer 7,
where graphs of audio amplitude, oscillation wave and
pressure value over time, and blood pressure values calcu-
lated by the main processor according to the auscultatory
method (the blood pressure values may also be provided
directly by voice after the measurement) are shown from top
to bottom, respectively. The blood pressure values deter-
mined with the oscillometric method may also be shown, or
the blood pressure values determined with the auscultatory
method and the oscillometric method are shown simultane-
ously. In each of the graphs, the leftmost vertical line A
denotes the time point corresponding to the systolic pressure
determined according to the auscultatory method, and the
rightmost vertical line B denotes the time point correspond-
ing to the diastolic pressure.

[0092] FIG. 9 is the state of the interface in FIG. 8 when
the data is played back. As the audio is played, the vertical
line C at the middle in the operator interface could move
along the time axis with the playing progress, the audio
amplitude curve that the vertical line C passes through may
help the user to more accurately determine the sound that the
ears heard. In addition, the graphicalization of the audio
signal not only may be in the time domain, but also in the
frequency domain or both. The graphs are also not limited to
be curve graphs, or may be column graphs etc. It is also
possible to suspend, continue in the playback process of
sound and to arrange a loop play between two time points.

[0093] For the blood pressure values determined by the
main processor with the oscillometric method, they can also
be calibrated according to the blood pressure values
obtained with the auscultatory method (or the blood pressure
values with higher accuracy obtained by other ways), by
taking the amplitude parameter method in the oscillometric
method as an example, the parameters C1 and C2 vary from
person to person, which can be adjusted according to per-
sonal circumstances, to improve the accuracy of measure-
ment for individuals. The adjustment can modify the param-
eters used in the oscillometric method directly by the
operator interface (not shown), such as the parameter C1 and
C2, but this may need professional person to be imple-
mented effectively. For general users, it may be arranged so
that, for a certain measurement, the blood pressure values
that are considered to be accurate after confirmation (such as
the blood pressure values determined artificially with the
auscultatory method) are inputted, the inputted blood pres-
sure valves are compared with the blood pressure values
determined with the oscillometric method by the specialized
APP, the parameter adjustment is carried out according to
the comparative result, so that the parameter adjustment may
also be simply carried out without the need for professional
person. The parameters used in the oscillometric method
(such as C1 and C2 in the amplitude parameter method) are
automatically calibrated on the basis of the blood pressure
values determined with the auscultatory method, the cali-
bration may also be arranged to be periodic, for example, it
is arranged so that they are automatically calibrated after a
period of time or a certain number of times.

[0094] Since the modification of parameters is the cali-
bration that is carried out for personal circumstances, the
accuracy of measurement will be generally higher than the
direct reading on an ordinary electronic sphygmomanom-
eter. And after calibration, even without using the stetho-
scope 4 (to determine blood pressure values without using
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the auscultatory method), it is also possible to obtain rela-
tively accurate blood pressure values. The avatar icon in the
lower left of the operator interface in FIGS. 6 and 7 can be
used for switching users, each user has a respective param-
eter group, and many people use is satisfied.

[0095] The implement of the above interface functions are
all within the achievable scope of prior art, and as long as
there is a data source, the mode of processing and displaying
data is varied, such as correlation analysis is carried out for
the data, dynamic elements are added into the image, etc.,
further design or improvement can be done according to
actual needs.

[0096] In use, as an ordinary electronic sphygmomanom-
eter, the sphygmomanometer of this embodiment is started
just by pushing a button, and the sphygmomanometer auto-
matically inflates or deflates the cuffed air bladder, and
records the measured data simultaneously. Once the mea-
surement is complete, the blood pressure values determined
with the oscillometric method and/or the auscultatory
method are displayed automatically, the recorded pressure
values and sound data may also be played back on the host,
and the blood pressure values are determined artificially
with the auscultatory method.

[0097] Finally, it should be pointed out that, in Embodi-
ment 1, almost all functions of the sphygmomanometer in
this embodiment may be achieved by programming a cor-
responding APP on the mobile phone (or computer, tablet
computer and the like) as the terminal apparatus. In this case,
the mobile phone is roughly comparable to the host 10 in this
embodiment, and the difference is that the mobile phone
cannot control the pressuring device.

[0098] The preferred specific embodiments of the inven-
tion have been described in detail above. It is to be under-
stood that numerous modifications and variations can be
made by those ordinary skilled in the art in accordance with
the concepts of the present invention without any inventive
effort. Hence, the technical solutions that may be derived by
those skilled in the art according to the concepts of the
present invention on the basis of the prior art through logical
analysis, reasoning and limited experiments should be
within the scope of protection defined by the claims.

1-37. (canceled)

38. A measuring auxiliary device for blood pressure
measurement, wherein the measuring auxiliary device is
arranged to be connected with a pressuring device of a
sphygmomanometer, and comprises a sensing module and a
communication module;

the sensing module is used for sensing the pressure at the

joint between the measuring auxiliary device and the
pressuring device and outputting a pressure signal to
the communication module;

the communication module is used for receiving the

pressure signal which is then transmitted to a terminal
apparatus.

39. The measuring auxiliary device according to claim 38,
wherein the sensing module comprises a pressure sensor via
which the pressure at the joint between the measuring
auxiliary device and the pressuring device is sensed.

40. The measuring auxiliary device according to claim 38,
further comprising an operation module used for pre-pro-
cessing the pressure signal and transmitting the pre-pro-
cessed pressure signal to the communication module to be
transmitted thereby to the terminal apparatus.
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41. The measuring auxiliary device according to claim 40,
wherein the operation module determines the blood pressure
values by the oscillometric method according to the pressure
signal and transmits the blood pressure values to the com-
munication module to be transmitted thereby to the terminal
apparatus.

42. The measuring auxiliary device according to claim 38,
wherein the audio collection module is used for collecting
the sound at the measured site and outputting an audio signal
to the terminal equipment.

43. The measuring auxiliary device according to claim 42,
wherein the sensing module comprises a pressure sensor via
which the pressure at the joint between the measuring
auxiliary device and the pressuring device is sensed.

44. The measuring auxiliary device according to claim 43,
further comprising an operation module for pre-processing
the pressure signal and transmitting the pre-processed pres-
sure signal to the communication module to be transmitted
thereby to the terminal apparatus.

45. The measuring auxiliary device according to claim 44,
wherein the operation module determines the blood pressure
values by the oscillometric method according to the pressure
signal and transmits the blood pressure values to the com-
munication module to be transmitted thereby to the terminal
apparatus.

46. The measuring auxiliary device according to claim 42,
wherein the audio collection module comprises a conversion
module to pre-process the collected sound.

47. The measuring auxiliary device according to claim 42,
wherein the audio collection module transmits the audio
signal to the communication module to be transmitted
thereby to the terminal apparatus.

48. The measuring auxiliary device according to claim 44,
wherein the audio collection module transmits the audio
signal to the operation module to be transmitted thereby
directly or after pre-processing to the communication mod-
ule, then to be transmitted thereby to the terminal apparatus.

49. The measuring auxiliary device according to claim 48,
wherein the operation module determines the blood pressure
values with the auscultatory method according to the pres-
sure signal and the audio signal or/and with the oscillometric
method according to the pressure signal, and transmits the
blood pressure values determined with the auscultatory
method or/and the oscillometric method to the communica-
tion module to be transmitted thereby to the terminal appa-
ratus.

50. A blood pressure measuring apparatus, comprising

a pressuring device used for pressurizing and depressur-
izing a measured site;

a sensing module used for connecting with the pressuring
device to sense the pressure at the joint and output a
pressure signal;

an audio collection module used for collecting the sound
at the measured site and outputting an audio signal,
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a master unit used for connecting with the sensing module
and the audio collection module to receive and process
the pressure signal and the audio signal.

51. The blood pressure measuring apparatus according to
claim 50, wherein the pressuring device comprises a pres-
sure-applying component directly acting on the measured
site, and the audio collection module is partially or com-
pletely disposed within or outside of the pressure-applying
component.

52. The blood pressure measuring apparatus according to
claim 50, wherein the sensing module comprises a pressure
sensor via which the pressure at the joint between the
pressure sensor and the pressuring device is sensed.

53. The blood pressure measuring apparatus according to
claim 50, further comprising an image output module for
numerically and/or graphically displaying the pressure sig-
nal and/or the audio signal.

54. The blood pressure measuring apparatus according to
claim 53, further comprising an audio output module used
for playing the audio signal and the audio formed by
processing of the audio signal.

55. The blood pressure measuring apparatus according to
claim 50, wherein the master unit determines the blood
pressure values with the auscultatory method and/or the
oscillometric method, and the blood pressure values are
displayed by the image output module or/and are played by
the audio output module.

56. A design method for blood pressure measuring appa-
ratus, wherein a sensing module, an audio collection mod-
ule, and a master unit connected with the sensing module
and the audio collection module are provided; the sensing
module is used for sensing the pressure at a measured site
and outputting a pressure signal; the audio collection module
is used for collecting the sound at the measured site and
outputting an audio signal; the master unit receives and
processes the pressure signal and the audio signal.

57. The design method according to claim 56, wherein the
following modes are employed to determine the blood
pressure values:

Mode 1, the blood pressure values are determined by the
master unit with the auscultatory method according to
the pressure signal and the audio signal;

Mode 2, the blood pressure values are determined artifi-
cially with the auscultatory method according to the
image outputted by the image output module obtained
based on the pressure signal and the audio signal and
the sound outputted by the audio output module;

Mode 3, the blood pressure values are determined by the
master unit with the oscillometric method according to
the pressure signal, wherein the parameters used in the
oscillometric method can be adjusted.
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