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(57) ABSTRACT

A non-invasive blood pressure measuring apparatus includes
a host provided with a microprocessor coupled with an air
pressure sensor. A pressurized cuff is an inflatable cuff with a
gas tube connected with the air pressure sensor, and fastened
to a body portion where user’s artery blood flow can be
blocked completely after air inflation. A pulse wave detector
is fixed at a downstream position of the pressurized cuff
according to the artery blood flow direction. The micropro-
cessor performs a real-time process to several pulse wave
amplitudes detected by the pulse wave detector during the
course of slow increase from zero and the corresponding
pressures of the pressurized cuff to determine a systolic pres-
sure; and the microprocessor performs a real-time process to
several pulse delay periods which are the delay periods
between the pulse waves and the corresponding pressure AC
signals during the course of variable delay periods to rela-
tively constant delay periods and the corresponding pressures
of'the pressurized cuff to determine a diastolic pressure.
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NON-INVASIVE BLOOD PRESSURE
MEASURING APPARATUS AND MEASURING
METHOD THEREOF

TECHNICAL FIELD

[0001] The present invention relates to blood pressure mea-
suring apparatuses, and more particularly, to a non-invasive
blood pressure measuring apparatus and measuring method
thereof.

BACKGROUND

[0002] Blood pressure is one of the major medical param-
eters of human beings. Non-invasive blood pressure measure-
ment is the most commonly used method of blood pressure
check, including Korotkoff sound stethoscopy applied in a
mercury sphygmomanometer and oscillometric method
applied in most of electronic sphygmomanometers. Korot-
koff sound stethoscopy is a simple method, and the disadvan-
tage is that different people may get different measurement
results, sometimes the difference is very significant, and the
main reasons are: 1)the discontinuity of heartbeat can cause a
mercury drop height to have an unavoidable error between
two consecutive heartbeats; 2) when the blood flow is merely
a trickle of flow, Korotkoff sound is not necessarily produced
so that a user is unable to determine an emergence time of the
characteristic sound while listening; 3) observing a mercury
manometer often have an visual error while listening; 4)
Identification of an emergence time of the characteristic
sound while listening is relative to skill and proficiency; 5)
pressure relief speed is likely to deviate from international
standards for about 3~5 mmHg/sec to produce an error. Oscil-
lometric method is a state-of-the-art electronic measurement
method, the systolic and diastolic blood pressure are esti-
mated based on the average pressure and the empirical coef-
ficient to cause relatively large individual differences; the
discontinuity of heartbeat also leads gasbag pressure drop
between two consecutive heartbeats to produce an error; body
movement, cuff vibration, gas tube vibration, gas tube rigidity
and pressure release speed will affect the correctness of the
measurement results.

SUMMARY

[0003] A technical problem to be solved by the present
invention is to provide an improved non-invasive blood pres-
sure measuring apparatus to compensate for the defects of the
existing technology.

[0004] Another technical problem to be solved by the
present invention is to provide an improved non-invasive
blood pressure measuring method.

[0005] The present invention determines a systolic blood
pressure and a diastolic blood pressure in blood pressure by a
noninvasive way on the basis of the detected change informa-
tion of the pulse wave. The pulse wave is a fluctuation gen-
erated by periodic expansion and contraction of the aortic root
through the vessel wall to be spread outwards. The periodic
expansion and contraction of the aortic root is synchronized
with the periodic expansion and contraction of the heart.
[0006] The above-mentioned technical problems can be
solved through the following technical solutions.

[0007] A non-invasive blood pressure measuring apparatus
includes a host having a microprocessor coupled to an air
pressure sensor, a pressurized cuff coupled to the air pressure
sensor and being an inflatable cuff with a gas tube, and the
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pressurized cuff is fastened to a body portion where user’s
artery blood flow is blocked completely after air inflation.
Wherein the non-invasive blood pressure measuring appara-
tus further includes a pulse wave detector connected with the
host, the pulse wave detector is fixed at a downstream position
of the pressurized cuff according to the artery blood flow
direction, and the pulse wave detector is used to detect
changes of the pulse wave and senses in real-time changes in
the blood flow pulse generated by the pressure variation of the
pressurized cuff;

[0008] wherein the microprocessor processes in real-time a
plurality of pulse wave amplitudes detected by the pulse wave
detector during the course of slow increase from zero and the
corresponding pressure in the pressurized cuff to thereby
determine the systolic pressure, based on the amplitudes of
the pulse wave near the systolic pressure substantially show-
ing a linear variation; the microprocessor performs a real-
time process to several pulse delay periods which are the
pulse delay periods between the pulse waves and the corre-
sponding AC pressure signals during the course of variable
pulse delay periods to relatively constant pulse delay periods
and the corresponding pressures of the pressurized cuff to
thereby determine the diastolic pressure, based on the time
characteristic of the pulse delay periods between the pulse
wave and the corresponding AC air pressure signals near the
diastolic pressure.

[0009] Further, the pulse wave detector is a pressure-sens-
ing pulse wave detector or a photoelectric sensing pulse wave
detector.

[0010] Further, the host includes a pulse wave signal pro-
cessing circuit, an air pressure signal processing circuit, an
inflator pump motor control circuit, an air release solenoid
valve control circuit, an interactive interface, an inflator
pump, a small hole air release valve, an air release solenoid
valve respectively coupled to the microprocessor, the pulse
wave signal processing circuit is coupled with the pulse wave
detector, and an output of the air pressure sensor is coupled to
an input of the air pressure signal processing circuit, a motor
of the inflator pump is coupled to the inflator pump motor
control circuit, and the air release solenoid valve is coupled to
the air release solenoid valve control circuit.

[0011] Further, the pulse wave signal processing circuit
includes a pulse wave signal amplifier and a pulse wave signal
ADC, an input of the pulse wave signal ADC (Analog-to-
Digital Converter) is coupled to the pulse wave signal ampli-
fier, and an output of the pulse wave signal ADC is coupled to
the microprocessor or integrated in the microprocessor; the
air pressure signal processing circuit includes the air pressure
sensor disposed in the host, an air pressure signal amplifier
coupled to the air pressure sensor, and the air pressure signal
ADC, an input of the air pressure signal ADC is coupled to the
air pressure signal amplifier, and an output of the air pressure
signal ADC is coupled to the microprocessor or integrated in
the microprocessor.

[0012] Preferably, the host further includes a pressurized
cuffport connected with the pressurized cuff and a pulse wave
detector socket coupled with the pulse wave detector, the
pressurized cuff port is connected to an input of the air pres-
sure sensor, and the pulse wave detector socket is coupled to
an input of the pulse wave signal processing circuit.

[0013] Further, the air pressure signal amplifier is a dual
channel parallel air pressure signal amplifier consisting of an
air pressure signal AC amplifier and an air pressure signal DC
amplifier, the air pressure signal AC amplifier is used to
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amplify AC air pressure signals corresponding to the fluctua-
tion information of the air pressure in the pressurized cuff
under the action of the blood flow pulse, and the air pressure
signal DC amplifier is used to amplify DC air pressure signals
corresponding to the air pressure information in the pressur-
ized cuff

[0014] Further, the air pressure signal ADC includes an AC
air pressure signal ADC and a DC air pressure signal ADC, an
input of the AC air pressure signal ADC is coupled to the air
pressure signal AC amplifier, and an output of the AC air
pressure signal ADC is coupled to the microprocessor or
integrated in the microprocessor; and an input of the DC air
pressure signal ADC is coupled to the air pressure signal DC
amplifier, and an output of the DC air pressure signal ADC is
coupled to the microprocessor or integrated in the micropro-
Ccessor.

[0015] Further, the pressure-sensing pulse wave detector
includes a pressure-sensing chip, a pulse wave signal lead
wire coupled with the pressure-sensing chip, a cushion is
disposed on an outer surface of the pressure-sensing pulse
wave detector. When the pressure-sensing pulse wave detec-
tor is placed on the skin surface where the arteries is located,
the periodic fluctuations of the skin surface is generated due
to the periodic fluctuations of the artery blood vessel, and the
pressure-sensing chip is squeezed by the cushion to generate
a periodic piezoelectric signals, or to cause periodic resis-
tance changes on the pressure sensing chip. The photoelectric
sensing pulse wave detector includes a light emitter and a
light receiver, a first power supply connected with the light
emitter, a light emission signal lead wire, a second power
supply connected with the light receiver, and a light receiving
signal lead wire. When the photoelectric pulse wave detector
is placed on the skin surface where the arteries is located, the
periodic changes of absorption of the light emitted by the light
emitter in the photoelectric pulse wave detector in a detected
position is caused due to the periodic fluctuations of the artery
blood vessel, and an electric signal pulse corresponding to the
arterial blood flow pulse can be obtained by the light receiver
in the photoelectric pulse wave detector detecting scattered
lights or transmitted lights via the flow of blood after absorp-
tion.

[0016] The interactive interface is a human-computer inter-
action interface including a keyboard and a monitor therein.
[0017] The non-invasive blood pressure measuring method
of the present invention can be solved through the following
technical solutions.

[0018] The non-invasive blood pressure measuring method
includes the steps of:

Step One:

[0019] the pressurized cuff is fastened to a body portion
where user’s artery blood flow is blocked completely after air
inflation, the pulse wave detector is thereafter fixed at the
downstream position of the pressurized cuff according to the
artery blood flow direction;

Step Two:

[0020] after a start key on the keyboard of the host is
pressed, the inflator pump motor is wired in to a power supply,
and then, the inflator pump motor begins to inflate the pres-
surized cuff, and a pressure in the pressurized cuff is slowly
increased from zero until an output signal from the pressure-
sensing pulse wave detector is zero, that is, the arterial blood
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flow is completely blocked, thereafter, the inflator pump
motor is switched off to stop inflation.

Step Three:

[0021] with the air release solenoid valve being closed,
when a small hole air release valve is opened to slowly release
the air, the pressure in the pressurized cuff is slowly
decreased, and the signals detected by the pressure-sensing
pulse wave detector are slowly increased from zero until the
pressure in the pressurized cuff is less than the diastolic
pressure, during the course of air release, the air pressure
pulse signals and the signals detected by the pressure-sensing
pulse wave detector are respectively amplified and performed
an analog-to-digital conversion into the microprocessor to be
recorded and analyzed;

[0022] the microprocessor processes in real-time a plurality
of pulse wave amplitudes detected by the pulse wave detector
during the course of slow increase from zero and the corre-
sponding pressure in the pressurized cuff to determine the
systolic pressure, based on the amplitudes of the pulse wave
near the systolic pressure substantially presenting a linear
variation;

[0023] the microprocessor performs a real-time process to
several pulse delay periods which are the pulse delay periods
between the pulse waves and the corresponding AC pressure
signals during the course of variable pulse delay periods to
relatively constant pulse delay periods and the corresponding
pressures of the pressurized cuff to determine the diastolic
pressure, based on the time characteristic of the pulse delay
periods between the pulse wave and the corresponding AC air
pressure signals near the diastolic pressure;

Step Four:

[0024] the air release solenoid valve is opened to quickly
deflate the air, the pressure in the pressurized cuff is quickly
dropped to zero, and a monitor shows the measurement
results of the systolic pressure and the diastolic pressure;

Step Five:

[0025] press the power key on the keyboard to turn off the
host and finish the measurements .

[0026] Further, the systolic pressure is determined by the
following formula:

PssO=(H2*Pss1-H1*Pss2)/(H2-H1),

in the formula:

Pss0 is an accurate systolic pressure, when the pressurized
cuff is pss0, the blood flow is exactly transited from a com-
pletely blocked state to a gradual flow state, at this time, the
amplitude of the pulse wave HO is zero;

[0027] H2 is the amplitude of the pulse wave when the
pressure of the pressurized cuff is Pss2; and H1 is the ampli-
tude of the pulse wave when the pressure of the pressurized
cuff is Pssl. the formula of the systolic pressure basically
presents a linear variation based on the amplitudes of the
pulse wave near the systolic pressure when the pressure in the
pressurized cuff is changed, this is, (Pss2-Pss0): H2=(Pss1-
Pss0): H1, the above formulae are actually equal but just
different in an expression form.

[0028] Further, in step 3, the diastolic pressure is deter-
mined by the following steps:

[0029] (3.1) the characteristic curve of the pulse delay peri-
ods between the pulse wave consisting of at least consecutive
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five dots data near the diastolic pressure and the correspond-
ing AC air pressure signal is measured, wherein the pressure
of the pressurized cuff, and the pulse delay periods between
the pulse wave and the corresponding AC air pressure signals
in at least continuous three dots data substantially present a
linear variation, the relation curve is a slant line, and the
following first relational expression is established:
(Psz3-Psz0): (I3-10)=(Psz2-Psz0): (12-0)=(Psz1-
Psz0): (T1-10);

[0030] in addition, the pressure of the pressurized cuff, and
the pulse delay periods between the pulse wave and the cor-
responding AC air pressure signals in at least continuous two
dots data substantially presents a fixed value, the relation
curve is a horizontal line, and the following second and third
relational expressions are established:

Psz0>PszA>PszB;
T0=(TA+TB)/2;

[0031] (3.2) thediastolic pressure is determined by an inter-
section point between the slant line and the horizontal line in
the time characteristic curves, in the first and second rela-
tional expressions, Psz0 is an accurate diastolic pressure, and
this point is an intersection point between the above slant line
and the horizontal line; in the third relational expression, TO
is an accurate delay time in the diastolic pressure point.

[0032] Further, the body portion where user’s artery blood
flows blocked completely after air inflation, includes an
elbow portion, a wrist portion, a finger portion, a leg portion
and an ankle portion.

[0033] Comparing with the prior arts, the beneficial effects
ofthe present invention are described as follow: noncontinu-
ous events are transformed into continuous measurements in
the present invention, on the one hand, based on the measured
pulse wave amplitude substantially presenting a linear change
near the systolic blood pressure, judgment of Korotkoff sound
starting from scratch is replaced to avoid an inevitable pos-
sible error caused by the discontinuity of heartbeat, thereby
accurately measuring a systolic blood pressure in blood pres-
sure; on the other hand, based on the time characteristic of the
pulse delay periods between the pulse wave and the corre-
sponding AC air pressure signals near the diastolic pressure,
judgment of Korotkoff sound starting from scratch is replaced
to avoid an inevitable possible error caused by the disconti-
nuity of heartbeat, thereby accurately measuring a diastolic
blood pressure in blood pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIG. 1 is a schematic view of a non-invasive blood
pressure measuring apparatus in accordance with an embodi-
ment of the present invention in a use state;

[0035] FIG.2 isacomponent block diagram of a host of the
non-invasive blood pressure measuring apparatus;

[0036] FIG. 3 is a basically and linearly changed view of a
pulse wave amplitude near a systolic pressure relative to a
pressure change of a pressurized cuff in the embodiment of
the present invention; and

[0037] FIG. 4 is a changed view of a pulse wave delay
periods before and after a diastolic pressure relative to a
pressure change of a pressurized cuff in the embodiment of
the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0038] Embodiments of the present invention will be
explained below in detail with reference to the accompanying
drawings.

[0039] Referring to FIGS. 1 to 4, a non-invasive blood
pressure measuring apparatus and a measuring method in
accordance with the embodiment of the present invention
includes a host 1, a pressurized cuff 2 (an arm-band) and a
pressure-sensing pulse wave detector 3 respectively con-
nected with the host 1. The pressurized cuff 2 is an inflatable
cuff with a gas tube, which is connected with a pressurized
cuff port disposed on the host 1 and fastened to a body portion
where user’s artery blood flow can be blocked completely
after air inflation. A pressure-sensing pulse wave detector 3 is
fixed at a downstream position of the pressurized cuff 2
according to the artery blood flow direction and coupled with
a pulse wave detector socket disposed on the host 1. The
pressure-sensing pulse wave detector 3 is used to detect a
change of the pulse wave and sense in real-time the changes in
the blood flow pulse generated by the pressure variation of the
pressurized cuff 2.

[0040] The host 1 includes a microprocessor, a pulse wave
signal processing circuit, an air pressure signal processing
circuit, an inflator pump motor control circuit, an air release
solenoid valve control circuit, an interactive interface, an air
pressure sensor, an inflator pump, a small hole air release
valve, an air release solenoid valve, a pulse wave detector
socket connected with the pressure-sensing pulse wave detec-
tor 3, and the pressurized cuff port connected with the pres-
surized cuff 2 by the gas tube. The pulse wave signal process-
ing circuit, the air pressure signal processing circuit, the
inflator pump motor control circuit, the air release solenoid
valve control circuit, the interactive interface, the air pressure
sensor, the inflator pump, the small hole air release valve, and
the air release solenoid valve are respectively coupled with
the microprocessor. The pulse wave detector socket is
coupled to an input of the pulse wave signal processing cir-
cuit, and the pressurized cuft port is connected with the air
pressure sensor. An output of the air pressure sensor is
coupled to an input of the air pressure signal processing
circuit. A motor of the inflator pump is coupled to the inflator
pump motor control circuit. The air release solenoid valve is
coupled to the air release solenoid valve control circuit.
[0041] The pulse wave signal processing circuit includes a
pulse wave signal amplifier and a pulse wave signal ADC
(Analog-to-Digital Converter). An input of the pulse wave
signal ADC is coupled to the pulse wave signal amplifier, and
an output of the pulse wave signal ADC is coupled to the
microprocessor. The pulse wave signal ADC is integrated
within the microprocessor.

[0042] The air pressure signal processing circuit includes
the air pressure sensor disposed in the host 1, an air pressure
signal amplifier coupled to the air pressure sensor, and the air
pressure signal ADC. An input of the air pressure signal ADC
is coupled to the air pressure signal amplifier, and an output of
the air pressure signal ADC is coupled to the microprocessor.
The air pressure signal ADC may be integrated within the
MICroprocessor.

[0043] The air pressure signal amplifier is a dual channel
parallel air pressure signal amplifier consisting of an air pres-
sure signal AC amplifier and an air pressure signal DC ampli-
fier. The air pressure signal AC amplifier is used to amplify
AC air pressure signals corresponding to the fluctuation infor-
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mation of the air pressure in the pressurized cuff 2 under the
action of the blood flow pulse, and the air pressure signal DC
amplifier is used to amplify DC air pressure signals corre-
sponding to the air pressure information in the pressurized
cuff 2.

[0044] Theair pressure signal ADC includes an air pressure
AC signal ADC and an air pressure DC signal ADC. An input
of the air pressure AC signal ADC is coupled to the air
pressure signal AC amplifier, and an output of the air pressure
AC signal ADC is coupled to the microprocessor. An input of
the air pressure DC signal ADC is coupled to the air pressure
signal DC amplifier, and an output of the air pressure DC
signal ADC is coupled to the microprocessor.

[0045] The interactive interface is a human-computer inter-
action interface including a keyboard and a monitor therein.
[0046] The measuring method of the embodiment of the
non-invasive blood pressure measuring apparatus includes
the following steps in turn:

Step One:

[0047] the pressurized cuff 2 is firstly connected with the
pressurized cuff port disposed on the host 1 by the gas tube,
and then fastened to the body portion such as an arm where
user’s artery blood flow can be blocked completely after air
inflation. The pressure-sensing pulse wave detector 3 is there-
after fixed at the downstream position of the pressurized cuff
2 according to the artery blood flow direction and coupled
with the pulse wave detector socket disposed on the host 1.

Step Two:

[0048] After a start key on the keyboard of the host 1 is
pressed, the inflator pump motor is wired in to a power supply,
and then, the inflator pump motor begins to inflate the pres-
surized cuff 2, and a pressure in the pressurized cuff 2 is
slowly increased from zero until an output signal from the
pressure-sensing pulse wave detector 3 is zero, that is, the
arterial blood flow is completely blocked. Thereafter, the
inflator pump motor is switched off to stop inflation.

Step Three:

[0049] with the air release solenoid valve being closed,
when a small hole air release valve on the host is opened to
slowly release the air, the pressure in the pressurized cuff 2 is
slowly decreased, and the signals detected by the pressure-
sensing pulse wave detector 3 are slowly increased from zero
until the pressure in the pressurized cuff 2 is less than the
diastolic pressure, during the course of air release, the air
pressure pulse signals and the signals detected by the pres-
sure-sensing pulse wave detector 3 are respectively amplified
and performed an analog-to-digital conversion into the
microprocessor to be recorded and analyzed.

The microprocessor processes in real-time a plurality of pulse
wave amplitudes detected by the pulse wave detector 3 during
the course of slow increase from zero and the corresponding
pressure in the pressurized cuff 2, based on the amplitudes of
the pulse wave near the systolic pressure substantially show-
ing a linear variation. The systolic pressure is determined by
the following formula:

Pss0=(H2*Pss1-H1*Pss2)/(H2-H1); (1)
in the formula (1):

Pss0 is an accurate systolic pressure, when the pressurized
cuff 2 is pssO, the blood flow is exactly transited from a
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completely blocked state to a gradual flow state, at this time,
the amplitude of the pulse wave HO is zero;
H2 is the amplitude of the pulse wave when the pressure of the
pressurized cuff 2 is Pss2;
H1 is the amplitude of the pulse wave when the pressure of the
pressurized cuff 2 is Pss1;
the microprocessor performs a real-time process to several
pulse delay periods which are the pulse delay periods
between the pulse waves and the corresponding AC pressure
signals during the course of variable pulse delay periods to
relatively constant pulse delay periods and the corresponding
pressures of the pressurized cuff to determine the diastolic
pressure, based on the time characteristic of the pulse delay
periods between the pulse wave and the corresponding AC air
pressure signals near the diastolic pressure;
[0050] 3.1) the characteristic curve of the pulse delay peri-
ods between the pulse wave consisting of at least consecutive
five dots data near the diastolic pressure and the correspond-
ing AC air pressure signal is measured, wherein the pressure
of the pressurized cuff, and the pulse delay periods between
the pulse wave and the corresponding AC air pressure signals
in at least continuous three dots data substantially present a
linear variation, the relation curve is a slant line, and the
following relational expression is established:
(Psz3-Psz0): (T3-10)=(Psz2-Psz0): (12-70)=(Psz1-

Psz0): (T1-10); (3).
In addition, the pressure of the pressurized cuff, and the pulse
delay periods between the pulse wave and the corresponding
AC air pressure signals in at least continuous two dots data
substantially present a fixed value, the relation curve is a
horizontal line, and then the following relational expressionis
established:

Psz0>PszA>PszB; 4);

TO=(T4+TB)/2; o).

3.2) the diastolic pressure is determined by an intersection
point between the slant line and the horizontal line in the time
characteristic curves, in the relational expression (3) and (4),
PszO is an accurate diastolic pressure, and this point is an
intersection point between the above slant line and the hori-
zontal line; in the relational expression (5), TO is an accurate
delay time in the diastolic pressure point.

Step Four:

[0051] The air release solenoid valve is opened and the air
is quickly released, the pressure in the pressurized cuff is
quickly dropped to zero, and the monitor shows the measure-
ment results of the systolic pressure and the diastolic pres-
sure;

Step Five:

[0052] press the power key on the keyboard to turn off the
host 1 and finish the measurements.

[0053] The present invention may be embodied in other
forms without departing from the spirit or novel characteris-
tics thereof. The embodiments disclosed in this application
are to be considered in all respects as illustrative and not
limitative. The scope of the invention is indicated by the
appended claims rather than by the foregoing description; and
all changes which come within the meaning and range of
equivalency of the claims are intended to be embraced
therein.
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1. A non-invasive blood pressure measuring apparatus,
comprising:

a host having a microprocessor coupled to an air pressure
sensor;

a pressurized cuff coupled to the air pressure sensor, and
being an inflatable cuff with a gas tube, wherein the
pressurized cuff is fastened to a body portion where
user’s artery blood flow is blocked completely after air
inflation;

apulse wave detector connected with the host, wherein the
pulse wave detector is fixed at a downstream position of
the pressurized cuff according to the artery blood flow
direction, and the pulse wave detector is used to detect
changes of the pulse wave and senses in real-time
changes in the blood flow pulse generated by the pres-
sure variation of the pressurized cuff;

wherein the microprocessor processes in real-time a plu-
rality of pulse wave amplitudes detected by the pulse
wave detector during the course of slow increase from
zero and the corresponding pressure in the pressurized
cuffto thereby determine the systolic pressure, based on
the amplitudes of the pulse wave near the systolic pres-
sure substantially showing a linear variation;

the microprocessor performs a real-time process to several
pulse delay periods which are the pulse delay periods
between the pulse waves and the corresponding AC pres-
sure signals during the course of variable pulse delay
periods to relatively constant pulse delay periods and the
corresponding pressures of the pressurized cuffto deter-
mine the diastolic pressure, based on the time character-
istic of the pulse delay periods between the pulse wave
and the corresponding AC air pressure signals near the
diastolic pressure.

2. The non-invasive blood pressure measuring apparatus as
claimed in claim 1, wherein the pulse wave detector is a
pressure-sensing pulse wave detector or a photoelectric sens-
ing pulse wave detector.

3. The non-invasive blood pressure measuring apparatus as
claimed in claim 1, wherein the host comprises a pulse wave
signal processing circuit, an air pressure signal processing
circuit, an inflator pump motor control circuit, an air release
solenoid valve control circuit, an interactive interface, an
inflator pump, a small hole air release valve, an air release
solenoid valve respectively coupled to the microprocessor,
the pulse wave signal processing circuit is coupled with the
pulse wave detector, and an output of the air pressure sensor
is coupled to an input of the air pressure signal processing
circuit, a motor of the inflator pump is coupled to the inflator
pump motor control circuit, and the air release solenoid valve
is coupled to the air release solenoid valve control circuit.

4. The non-invasive blood pressure measuring apparatus as
claimed in claim 3, wherein the pulse wave signal processing
circuit comprises a pulse wave signal amplifier and a pulse
wave signal ADC, an input of the pulse wave signal ADC is
coupled to the pulse wave signal amplifier, and an output of
the pulse wave signal ADC is coupled to the microprocessor
or integrated in the microprocessor;

the air pressure signal processing circuit comprises the air
pressure sensor disposed in the host, an air pressure
signal amplifier coupled to the air pressure sensor, and
the air pressure signal ADC, an input of the air pressure
signal ADC is coupled to the air pressure signal ampli-
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fier, and an output of the air pressure signal ADC is
coupled to the microprocessor or integrated within the
MICroprocessor.
5. The non-invasive blood pressure measuring apparatus as
claimed in claim 4, wherein the host further comprises a
pressurized cuff port connected with the pressurized cuff and
a pulse wave detector socket coupled with the pulse wave
detector, the pressurized cuff port is connected to an input of
the air pressure sensor, and the pulse wave detector socket is
coupled to an input of the pulse wave signal processing cir-
cuit.
6. The non-invasive blood pressure measuring apparatus as
claimed in claim 5, wherein the air pressure signal amplifieris
a dual channel parallel air pressure signal amplifier consisting
of an air pressure signal AC amplifier and an air pressure
signal DC amplifier, the air pressure signal AC amplifier is
used to amplify AC air pressure signals corresponding to the
fluctuation information of the air pressure in the pressurized
cuff under the action of the blood flow pulse, and the air
pressure signal DC amplifier is used to amplify DC air pres-
sure signals corresponding to the air pressure information in
the pressurized cuff
7. A non-invasive blood pressure measuring method, com-
prising:
fastening a pressurized cuff to a body portion where user’s
artery blood flow is blocked completely after air infla-
tion, thereafter fixing the pulse wave detector at the
downstream position of the pressurized cuff according
to the artery blood flow direction;
after a start key on the keyboard of the host is pressed,
wiring the inflator pump motor in to a power supply, and
then, the inflator pump motor begins to inflate the pres-
surized cuff, and slowly increasing a pressure in the
pressurized cuff from zero until an output signal from
the pressure-sensing pulse wave detector is zero, that is,
the arterial blood flow is completely blocked, thereafter,
the inflator pump motor is switched off to stop inflation.

opening the air release solenoid valve to a slow air release
position, when a small hole air release valve is opened to
slowly release the air, slowly decreasing the pressure in
the pressurized cuff, and are slowly increasing the sig-
nals detected by the pressure-sensing pulse wave detec-
tor from zero until the pressure in the pressurized cuff is
less than the diastolic pressure, during the course of air
release, the air pressure pulse signals and the signals
detected by the pressure-sensing pulse wave detector are
respectively amplified and performed an analog-to-digi-
tal conversion into the microprocessor to be recorded
and analyzed;

processing the microprocessor in real-time a plurality of

pulse wave amplitudes detected by the pulse wave detec-
tor during the course of slow increase from zero and the
corresponding pressure in the pressurized cuff to deter-
mine the systolic pressure, based on the amplitudes of
the pulse wave near the systolic pressure substantially
presenting a linear variation;

performing a real-time process by the microprocessor to

several pulse delay periods which are the pulse delay
periods between the pulse waves and the corresponding
AC pressure signals during the course of variable pulse
delay periods to relatively constant pulse delay periods
and the corresponding pressures of the pressurized cuff
to determine the diastolic pressure, based on the time
characteristic of the pulse delay periods between the
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pulse wave and the corresponding AC air pressure sig-
nals near the diastolic pressure;
opening the air release solenoid valve to quickly release the
air, the pressure in the pressurized cuff is quickly
dropped to zero, and showing the measurement results
of the systolic pressure and the diastolic pressure by a
monitor;
pressing the power key on the keyboard to turn oft the host,
and the measurements are finished.
8. The non-invasive blood pressure measuring method as
claimed in claim 7, wherein the systolic pressure is deter-
mined by the following formula:

PssO=(H2*Pss1-H1*Pss2)/(H2-H1),

in the formula:

Pss0 is an accurate systolic pressure, when the pressurized
cuff is Pss0, the blood flow is exactly transited from a
completely blocked state to a gradual flow state, at this
time, the amplitude of the pulse wave HO is zero;

H2 is the amplitude of the pulse wave when the pressure of
the pressurized cuff is Pss2;

and H1 is the amplitude of the pulse wave when the pres-
sure of the pressurized cuff is Pss1.

9. The non-invasive blood pressure measuring method as
claimed in claim 7, wherein the diastolic pressure is deter-
mined by the following steps:

(3.1) the characteristic curve of the pulse delay periods
between the pulse wave consisting of at least consecu-
tive five dots data near the diastolic pressure and the
corresponding AC air pressure signal is measured,
wherein the pressure of the pressurized cuff, and the
pulse delay periods between the pulse wave and the
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corresponding AC air pressure signals in at least con-
tinuous three dots data substantially presents a linear
variation, the relation curve is a slant line, and the fol-
lowing first relational expression is established:
(Psz3-Psz0): (I3-10)=(Psz2-Psz0): (12-10)=(Psz1-
Psz0): (T1-10);

in addition, the pressure of the pressurized cuff, and the
pulse delay periods between the pulse wave and the
corresponding AC air pressure signals in at least con-
tinuous two dots data substantially presents a fixed
value, the relation curve is a horizontal line, and the
following second and third relational expressions are
established:

Psz0>PszA>PszB;

TO=(T4+TB)/2;

(3.2) the diastolic pressure is determined by an intersection
point between the slant line and the horizontal line in the
time characteristic curves, in the first and second rela-
tional expressions, Psz0 is an accurate diastolic pres-
sure, and this point is an intersection point between the
above slant line and the horizontal line; in the third
relational expression, TO is an accurate delay time in the
diastolic pressure point.

10. The non-invasive blood pressure measuring method as
claimed in claim 9, wherein the body portion where user’s
artery blood flow is blocked completely after air inflation,
comprises an elbow portion, a wrist portion, a finger portion,
a leg portion and an ankle portion.
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