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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] Thepresentinvention relatestoameasurement
device and method, and more particularly to a measure-
ment device and method for measuring psychology
stress index and blood pressure.

2. Description of the Related Art

[0002] The modem people are living under great stress
and continuously increasing workload, and under the ef-
fects of known risk factors such as smoking and bad di-
etary habit etc., it may gradually cause damage to heart
and blood vessels. The sudden death from overwork,
which is sometimes reported in news, may be due to
acute blood vessel injury induced by excessive stress.
For these reasons, "stress management" has become
an importantissue for modem people. Under cumulative
long-term stress, the body may release an overdose of
steroid and adrenaline that may hurt autonomic nervous
system (ANS) and cause imbalance between the para-
sympathetic and sympathetic contribution in the auto-
nomic nervous system. Symptoms referred to as "auto-
nomic nervous disorder" in medicine may develop, such
asdizziness, chesttightness, palpitation, headache, dys-
phoria, excessive nervousness and anxiety, etc.

[0003] Autonomic nervous disorder, which is common-
ly known as "suboptimal health status", is used to de-
scribe symptoms that are hard to explain with physiologic
reasons. The suboptimal health status (SHS) is a dynam-
ic status characterized by physiology or psychology in
an unobvious stage between health and disease. SHS
may develop into a disease for the patient if it is ignored.
Alternatively, the patient may recover to well-being if SHS
is improved over time. Actually, SHS has direct correla-
tion with what is starting from psychology or physiology
stress, and American psychological association has re-
ported that pressure is a silent killer for health.

[0004] A measurement method of heart rate variability
(HRV) in clinical application started in 1965. The Euro-
pean Society of Cardiology and North American Society
of Pacing and Electrophysiology formally published an
international standard of "measurement, physiology
means and clinical application of "heart rate variability".
HRV measurement is non-invasive, quick and conven-
ient etc., so it currently becomes a common method for
evaluating whether the function of autonomic nerve is
normal. Furthermore, this measurement method is also
widely applied for evaluating the psychologic or physio-
logic stress. When the person is suffering from high stress
over a long period of time, the activity of the person’s
sympathetic nerve is increased and the activity of para-
sympathetic nerve is decreased, which may cause a
physiological response such as increased heartbeat, in-
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creased blood pressure, etc. The HRV measurement
may show that the low frequency (LF) energy corre-
sponding to the activity of sympathetic nerve may in-
crease, the high frequency (HF) energy corresponding
to the activity of parasympathetic nerve may decrease,
and LF/HF ratio corresponding to the balance of auto-
nomic nerve may increase. Hence, the LF/HF ratio has
been applied widely as a reference index for evaluating
the level of stress and has been proved to have a reliable
practicability by clinical research. However, in order to
calculate the LF/HF ratio based on frequency spectrum
statistics formula and the signal of electrocardiogram,
complex calculation and high hardware cost are required,
which may be disadvantages.

[0005] Furthermore, the research article
"SDNN/RMSSD as a Surrogate for LF/HF: A Revised
Investigation", published in Modelling and Simulation in
Engineering by Hui-Min Wang et al in 2012, indicates
that a ratio of the standard deviation of all normal to nor-
mal intervals (SDNN) and root mean square of the suc-
cessive differences (RMSSD) calculated based on sta-
tistic of the signal of electrocardiogram is roughly similar
to LF/HF ratio. For this reason, the SDNN/RMSSD ratio
may be used as a reference to indicate whether the func-
tion of the autonomic nervous is in balance.

[0006] However, the HRV measurement instruments
are only used in medical institutions, so it is hard for a
general person to often manage the stress state by the
HRV measurement in hospital. Currently, electronic
blood pressure monitors become essential medical
equipment in common families, but architecture of con-
ventional electronic blood pressure monitor or the com-
puting power of a micro-processor of the conventional
electronic blood pressure monitor are unable to carry out
the complicated calculation of LF/HF ratio. For this rea-
son, the conventional electronic blood pressure monitor
is unable to calculate the LF/HF ratio corresponding to
the balance of autonomic nerve. In other words, conven-
tional electronic blood pressure monitor is unable to pro-
vide the measurement of psychology stress index.
[0007] According to the research article "Pulse rate
and its correlation with heart rate" published in Journal
of Medical and Biological Engineering, vol.29, pp.132 by
Ming Chang et al in 2009, it had proved that the pulse
rate has high correlation with the heart rate. Other re-
search also sequentially reported that the analysis of the
waveform of artery blood pressure may be used as a
measurement method for evaluating the function of the
autonomic nerve, such that the evaluation and manage-
ment of stress level may become an application of life to
make the most use of preventive healthcare.

[0008] For this reason, while the blood pressure mon-
itor is measuring the pulse signal of an arm (wrist), it is
bound to obtain a convenient reference of stress man-
agement of general people if the pulse rate of the pulse
signal may be captured for a short period and the pulse
rate is then analyzed to quantify the psychology stress
index (PSI), and thus the additional value of blood pres-
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sure monitor may also be improved.
SUMMARY OF THE INVENTION

[0009] Anobjective of the presentinvention is to define
the psychology stress index (PSl) as the SDNN/RMSSD
ratio for quantifying the degree of psychology stress, so
that the psychology stress index may be measured by a
blood pressure measurement device.

[0010] Another objective of the present invention is to
implement the measure device and method without using
a slow speed exhaust valve, so that the architecture of
the blood pressure measurement device may be simpli-
fied, and the blood pressure measurement device may
be used to measure the psychology stress index and
blood pressure by means of controlling the pressurization
in a variable speed.

[0011] In order to achieve the above objectives of the
presentinvention, the presentinvention provides a meas-
urement device for measuring psychology stress index
and blood pressure. The measurement device comprises
a micro-processor unit, a display output unit, a button
input unit, a pressurizing motor unit, a pressure sensing
unit, an airbag unit, and a quick exhaust valve unit. The
micro-processor unit is entered into a psychology stress
measurement mode according to an operation of the but-
ton input unit, wherein while the micro-processor unit
controls the pressurizing motor to pressurize the airbag
unit with a variable speed, the micro-processor unit
measures a pressure signal of the pressure sensing unit,
and that when the pressure signal is determined as a
pulse signal, the micro-processor unit controls the pres-
surizing motor unit to stop pressurizing and measures
the pulse signal to calculate a psychology stress index
and the display output unit outputs the psychology stress
index. And, the micro-processor unit is entered into a
blood pressure measurement mode according to the op-
eration of the button input unit. While the micro-processor
unit controls the pressurizing motor unit to pressurize the
airbag unit with a variable speed and after the pressure
sensing unit measures a maximum pulse amplitude of
the pulse signal, the micro-processor unit controls the
pressurizing motor unit to continuously pressurize until
the pulse amplitude of the pulse signal is dropped to lower
than a pressurization stop amplitude. Then, the micro-
processor unit controls the pressurizing motor unit to stop
pressurizing and calculates a measurement result ac-
cording to an amplitude array of the pulse signal and a
corresponding pressure array. The display output unit
outputs the measurement result.

[0012] Preferably, the micro-processor unit controls
the pressurizing motor unit to perform a slow speed linear
pressurization in the same manner that, while the micro-
processor unit controls the pressurizing motor unit to
pressurize in the psychology stress index measurement
mode or the blood pressure measurement mode, the mi-
cro-processor unit controls the pressurizing motor unit to
stop pressurizing according to different conditions. In the
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psychology stress index measurement mode, the micro-
processor unit captures interval data of the pulse signal
within a period of time after the pressurizing motor unit
stops pressurizing, calculates a standard deviation of all
normal to normal intervals (SDNN) and a root mean
square of the successive differences (RMSSD) accord-
ing to the interval data, and determines a ratio of SDNN
and RMSSD to be the psychology stress index.

[0013] In order to achieve the above objectives, the
present invention provides a measurement method for
measuring psychology stress index and blood pressure,
which is applied to a measurement device comprising a
micro-processor unit, a display output unit, a button input
unit, a pressurizing motor unit, a pressure sensing unit,
an airbag unit, and a quick exhaust valve unit. The meas-
urement method includes the following steps:

entering into the psychology stress index measure-
ment mode according to an operation of the button
input unit;

measuring a pressure signal of the pressure sensing
unit while the micro-processor unit controls the pres-
surizing motor unit to pressurize the airbag unit with
a variable speed;

controlling the pressurizing motor unit to stop pres-
surizing the airbag unit while the pressure signal is
determined as a pulse signal;

measuring the pulse signal to calculate a psychology
stress index; and

outputting the psychology stress index onthe display
output unit.

[0014] Preferably, the measurement method of the
present invention further includes the following steps:

entering into a blood pressure measurement mode
according to an operation of the button input unit;
measuring a maximum pulse amplitude of the pulse
signal by the pressure sensing unit while the pres-
surizing motor unitis pressurizing the airbag unit with
avariable speed; after the maximum pulse amplitude
of the pulse signal is detected;

controlling the pressurizing motor unit to continuous-
ly pressurize;

stopping pressurization when the pulse amplitude of
the pulse signal is dropped to lower than a pressur-
ization stop amplitude;

obtaining a measurement result according to an am-
plitude array of the pulse signal and a pressure array
corresponding to the amplitude array; and
outputting the measurement result on the display
output unit.

[0015] Preferably, in the measurement method of the
present invention, the micro-processor unit controls the
pressurizing motor unit to perform a slow speed linear
pressurization in the same manner while the micro-proc-
essor unit controls the pressurizing motor unit to pressu-
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rize in the psychology stress index measurement mode
or the blood pressure measurement mode, but the micro-
processor unit controls the pressurizing motor unit to stop
pressurizing according to different conditions. In the psy-
chology stress index measurement mode, the micro-
processor unit captures interval data of the pulse signal
within a period of time after the pressurizing motor unit
stops pressurizing, calculates a standard deviation of all
normal to normal intervals (SDNN) and a root mean
square of the successive differences (RMSSD) accord-
ing to the interval data, and determines a ratio of SDNN
and RMSSD to be the psychology stress index.

[0016] According to the measurement device and
method of the present invention, compared with the cal-
culation of the frequency spectrum indicator (LF/HF), the
calculation of the SDNN/RMSSD statistical index is not
complicated, so that the hardware cost for the calculation
of the SDNN/RMSSD may be dramatically decreased,
and the blood pressure measurement device may be able
to carry out the measurement of psychology stress index.
As a result, common public may have ability to buy and
use the measurement device of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The structure, operating principle and effects of
the present disclosure will be described in detail by way
of various embodiments which are illustrated in the ac-
companying drawings.

FIG. 1 is a block diagram of a measurement device
of the present invention.

FIG. 2 is a flowchart of a measurement method for
measuring a psychology stress index in psychology
stress measurement mode, in accordance with the
present invention.

FIG. 3 is awaveform diagram of a pulse signal within
a period after pressurization is stopped in the psy-
chology stress measurement mode of the present
invention.

FIG. 4 is a flowchart of the measurement method for
measuring blood pressure in blood pressure meas-
urement mode, in accordance with the present in-
vention.

FIG. 5 is a waveform diagram of pulse signal within
a period of variable-speed pressurization in blood
pressure measurement mode, in accordance with
the present invention.

FIG. 6 is a diagram showing correlation between the
psychology stress index measured by measurement
method of the present invention and the stress state
according to analyzing HRV by traditional ECG.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0018] The following embodiments of the present in-
vention are herein described in detail with reference to
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the accompanying drawings. These drawings show spe-
cific examples of the embodiments of the present inven-
tion. It is to be understood that these embodiments are
exemplary implementations and are not to be construed
as limiting the scope of the present invention in any way.
Further modifications to the disclosed embodiments, as
well as other embodiments, are also included within the
scope of the appended claims. These embodiments are
provided so thatthis disclosure is thorough and complete,
and fully conveys the inventive concept to those skilled
in the art. Regarding the drawings, the relative propor-
tions and ratios of elements in the drawings may be ex-
aggerated or diminished in size for the sake of clarity and
convenience. Such arbitrary proportions are only illustra-
tive and notlimiting in any way. The same reference num-
bers are used in the drawings and description to refer to
the same or like parts.

[0019] Itis to be understood that, although the terms
first’, 'second’, 'third’, and so on, may be used herein to
describe various elements, these elements should not
be limited by these terms. These terms are used only for
the purpose of distinguishing one component from an-
other component. Thus, a first element discussed herein
could be termed a second element without altering the
description of the present invention. As used herein, the
term "or" includes any and all combinations of one or
more of the associated listed items.

[0020] Referring to FIG. 1 of the drawings, a block di-
agram of the measurement device of the present inven-
tion is illustrated. The measurement device 10 of the
present invention mainly includes a micro-processor unit
11, a display output unit 12, a button input unit 13, a
pressurizing motor unit 14, a pressure sensing unit 15,
an airbag unit 16, a quick exhaust valve unit 17, and a
power supply unit (notshown in Fig. 1). The power supply
unit is configured to provide power to components of
measurement device 10 for operation. The airbag unit
16 is an arm sheath airbag unit, and the display output
unit 12 is a liquid crystal display (LCD) device. In one
embodiment of the present invention, the button input
unit 13 includes a function switch button configured to
switch the measurement device 10 of the present inven-
tion to enterinto a psychology stress measurementmode
orablood pressure measurementmode. The micro-proc-
essor unit 11 includes a storage unit configured to store
a program instruction set, and the micro-processor unit
11 executes the program instruction set to respectively
carry out the method for measuring the psychology stress
index as illustrated in FIG. 2 in the psychology stress
measurement mode or the method for measuring the
blood pressure as illustrated in FIG. 4 in the blood pres-
sure measurement mode.

[0021] In the measurement device 10 of the present
invention, the button input unit 13 is electrically connect-
ed to the micro-processor unit 11, and the micro-proces-
sor 11 enters into the psychology stress measurement
mode according to the operation of the function switch
button of the button input unit 13. After entering the psy-
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chology stress measurement mode, the micro-processor
unit 11 controls, through the pressure sensing unit 15,
the pressurizing motor unit 14 to provide variable speed
pressurization to the airbag unit 16. The micro-processor
unit 11 receives a pressure signal from the pressure
sensing unit 15 to determine the pressure situation of the
airbag unit 16. While the pressurizing motor unit 14 is
being controlled to pressurize with a variable speed, the
micro-processor unit 11 analyzes the pressure signal to
find a suitable pulse signal. After finding the pulse signal,
the micro-processor unit 11 controls the pressurizing mo-
tor unit 14 to stop pressurizing, measures the pulse signal
to capture time intervals of pulse data, calculates a stand-
ard deviation of all normal to normal intervals (SDNN)
and a root mean square of the successive differences
(RMSSD) according to each of the time intervals, and
determines aratio of SDNN to RMSSD, thereby obtaining
the psychology stress index. The display output unit 12
outputs the psychology stress index. After the display
output unit 12 displays the psychology stress index, the
micro-processor unit 11 controls the quick exhaust valve
unit 17 to release the pressure of the airbag unit 16.
[0022] In the measurement device 10 of the present
invention, the button input unit 13 is electrically connect-
ed with the micro-processor unit 11, and the micro-proc-
essor unit 11 enters into the blood pressure measure-
ment mode according to operation of the function switch
button of button input unit 13. In the blood pressure meas-
urement mode, the micro-processor unit 11 controls the
pressurizing motor unit 14, through the pressure sensing
unit 15, to pressurize the airbag unit 16 with a variable
speed, and the micro-processor unit 11 receives the
pressure signal from the pressure sensing unit 15 to de-
termine the pressure situation of the airbag unit 16. While
the pressurizing motor unit 14 is being controlled to pres-
surize with the variable speed, the micro-processor unit
11 measures an amplitude array of the pulse signal
sensed by the pressure sensing unit 15 and a pressure
array corresponding thereto. After the micro-processor
unit 11 determines a maximum pulse amplitude of the
pulse signal, the micro-processor unit 11 controls the
pressurizing motor unit 14 to continuously pressurize un-
til the pulse amplitude of the pulse signal is dropped to
lower than a pressurization stop amplitude X, and then
the micro-processor unit 11 controls the pressurizing mo-
tor unit 14 to stop pressurizing. Afterwards, according to
the amplitude array of the pulse signal and the pressure
array corresponding thereto, the micro-processor unit 11
obtains a measurement result including systolic pres-
sure, diastolic pressure and cardiac rate, and so on. The
display output unit 12 outputs the measurement result.
After the display output unit 12 displays the measurement
result, the micro-processor unit 11 controls the quick ex-
haust valve unit 17 to release pressure of the airbag unit
16.

[0023] According to one embodiment of the present
invention, in the psychology stress measurement mode
and the blood pressure measurement mode, the micro-
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processor unit 11 controls the pressurizing motor unit 14
to perform slow-speed linear pressurization in the same
manner, but the micro-processor unit 11 controls the
pressurizing motor unit 14 to stop pressurizing according
to different conditions. In the psychology stress meas-
urement mode, the micro-processor unit 11 controls the
pressurizing motor unit 14 to stop pressurizing when the
micro-processor unit 11 determines the pressure signal
of pressure sensing unit 15 to be the pulse signal, and
then starts to measure and calculate the pulse data of
psychology stress. In the blood pressure measurement
mode, after the pressure sensing unit 11 detects the max-
imum pulse amplitude of the pulse signal, the micro-proc-
essor unit 11 controls the pressurizing motor unit 14 to
continuously pressurize until the pulse amplitude of the
pulse signal is dropped to lower than the pressurization
stop amplitude X. Then, the micro-processor unit 11 con-
trols the pressurizing motor unit 14 to stop pressurizing
and obtains the measurement result including systolic
pressure, diastolic pressure and cardiac rate and so on
according to the amplitude array of pulse signal and the
pressure array corresponding thereto measured within a
period of the variable speed pressurization. The manner
thatthe micro-processor unit 11 controls the pressurizing
motor unit 14 to perform variable speed pressurization
within the period of variable speed pressurization will be
described as follows.

[0024] Referring to FIG. 2 of the drawings, a flowchart
of the measurement method of measuring the psychol-
ogy stress index in psychology stress measurement
mode is illustrated in accordance with the present disclo-
sure. In one embodiment of the present invention, the
micro-processor unit 11 executes the programinstruction
set stored in storage unit to carry out the method 100 for
measuring the psychology stress index of the present
disclosure. In a step 101, the micro-processor unit 11
enters into the psychology stress index (PSI) measure-
ment mode according to the operation of the function
switch button of the button input unit 13. In a step 102,
the micro-processor unit 11 sets an initial speed adjust-
ment value and adjusts an initial velocity of the pressu-
rizing motor unit 14 according to the speed adjustment
value to pressurize to the airbag unit 16. During the var-
iable-speed pressurization, the micro-processor unit 11
adjusts the speed adjustment value according to a high
pressure threshold and a low pressure threshold. For ex-
ample, the micro-processor unit may control a pressu-
rized rate of the pressurizing motor unit according to a
high pressure threshold and a low pressure threshold. In
a step 103, the micro-processor unit 11 receives a pres-
sure signal from the pressure sensing unit 15 to detect
the pressure situation of the airbag unit 16.

[0025] In a step 104, the micro-processor unit 11 de-
termines whether the pressure signal is the pulse signal
rather than noise, and performs step 109 when the pres-
sure signal is determined to be the pulse signal or per-
forms step 105 when the pressure signal is determined
not to be the pulse signal. According to one embodiment
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of the present invention, while the pressurizing motor unit
14 is pressurizing the airbag unit 16, the micro-processor
unit 11 calculates data of the wave crest and wave trough
of the pulse signal according to the pressure signal of
the pressure sensing unit 15. In one embodiment of the
present invention, three characteristics of the data of the
wave crest and wave trough of the pulse signal are used
to determine that the pulse signal is heartbeat rather than
noise. The first characteristic is the characteristic of the
wave crest, wherein eight sample points are captured to
find the wave crest, the top of the wave is the highest
value of the eight sample points, and the points at the
two sides of the top are lowering points. The second char-
acteristic is wave trough characteristic, wherein eight
sample points are captured to find the wave trough, the
bottom of wave is the lowest value of the eight sample
points, and the points at the two sides of the bottom are
rising points. The third characteristic is amplitude size,
wherein difference of the wave crest and the wave trough
must be higherthan an experience value of the amplitude
of a heartbeat. The experience value may be obtained
by one skilled in the art according to the clinical statistics.
According to aforementioned three characteristics, the
micro-processor unit 11 may determine the pressure sig-
nal to be the pulse signal rather than noise.

[0026] Steps 105-108 are for the variable-speed pres-
surization manner of the pressurizing motor unit 14 which
is controlled by the micro-processor unit 11 in the psy-
chology stress index (PSl) measurement mode. In the
step 105, through pressure sensing unit 15, the micro-
processor unit 11 determines whether the strength of
pressurization of the pressurizing motor unit 14 is lower
than a low-pressure threshold, and then performs the
step 106 when the strength is lower than a low-pressure
threshold, or performs the step 107 when the strength is
higher than a low-pressure threshold. In the step 106,
the micro-processor unit 11 increases the speed adjust-
ment value to adjust the pressurizing motor unit 14, and
then performs the step 103. In the step 107, the micro-
processor unit 11 determines whether the strength of the
pressurization is higher than a high-pressure threshold
(for example, a pressure value of the pressure signal is
higher than the high-pressure threshold), and performs
a step 108 when the strength is higher than a high-pres-
sure threshold or performs the step 103 when the
strength is lower than the high pressure threshold. In the
step 108, the micro-processor unit 11 decreases the
speed adjustment value to adjust the pressurizing motor
unit 14, and then performs the step 103. According to
one embodiment of the present invention, the low-pres-
sure threshold and high-pressure threshold may be re-
spectively set as 2 mmHg and 6 mmHg. Such controlled
manner may satisfy the requirement for slow-speed lin-
ear pressurization, so that the measurement device of
the present invention may be implemented without using
a slow speed exhaust valve. In addition, by using the
technology of pressurization as well as detection, the
method of the present invention may measure the PSI
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without the circuit required for electrocardiogram, and
the complicated calculation for PSI may be reduced.

[0027] In a step 109, the micro-processor unit 11 con-
trols the pressurizing motor unit 14 to stop pressurizing
after the micro-processor unit 11 determines the pres-
sure signal to be the pulse signal rather than noise, and
then starts to measure the pulse signal. The pulse signal
is measured in a manner of capturing a plurality of wave
crest values P1, P2, ..., Pn of the pulse signal within a
time interval, as shown in the waveform diagram of the
pulse signal of FIG. 3. In a step 110, the micro-processor
unit 11 may calculate a sequence of peak to peak inter-
vals {PP1, PP2, PP3, ..., PPn}, (that is, PP1= P2- P1,
PP2= P3- P2,...,and so on), and calculate a mean value

of the peak to peak intervals ( ). The micro-proc-
essor unit 11 then calculates and obtains the standard
deviation of all normal to normal intervals (SDNN) and
root mean square of the successive differences
(RMSSD) according to the following formulas:

[0028] The micro-processor unit 11 calculates the ratio
of SDNN to RMSSD. The ratio is used as the psychology
stress index.

[0029] In a step 111, the micro-processor unit 11 dis-
plays the calculated PSI on display output unit 12, and
controls the quick exhaust valve unit 17 to release the
pressure of the airbag unit 16.

[0030] Referring to FIG. 4 of the drawings, a flowchart
showing the steps in an operation of the method for meas-
uring the blood pressure in the blood pressure measure-
ment mode is illustrated, in accordance with the present
invention. In one embodiment of the present invention,
the micro-processor unit 11 executes the program in-
struction set stored in the storage unit, in order to perform
the method 200 of the present invention for measuring
the blood pressure. In a step 201, the micro-processor
unit 11 enters the blood pressure measurement mode
according to the operation of the function switch button
of the button input unit 13. In a step 202, the micro-proc-
essorunit 11 sets an initial value of the speed adjustment
value, and adjust the initial speed of the pressurizing mo-
tor unit 14 according to the speed adjustment value, so
that the pressurizing motor unit 14 may perform pressur-
ization on the airbag unit 16. During the variable speed
pressurization, the micro-processor unit 11 adjusts the
speed adjustment value according to the high-pressure
threshold and the low-pressure threshold. In a step 203,
through the pressure sensing unit, the micro-processor
unit 11 measures the pulse signal and records the am-
plitude array A(0), A(1), ... of the pulse signal and the
pressure array P(0), P(1), ... corresponding thereto, as
shown in FIG. 5.

[0031] In a step 204, the micro-processor unit 11 de-
termines whether the maximal pulse amplitude of the
measured pulse signal is found, and that when determin-
ing the maximal pulse amplitude is found, the micro-proc-
essor unit 11 performs a step 209, and when determining
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the maximal pulse amplitude is not found, the micro-proc-
essor unit 11 performs the step 205. In one embodiment
of the present invention, when the micro-processor unit
11 finds the maximum value in the amplitude array A(0),
A(1), ... of the pulse signal, it indicates that the micro-
processor unit 11 finds the maximal pulse amplitude of
the pulse signal.

[0032] The steps 205-208 describe the manner that
the micro-processor unit 11 controls the pressurizing mo-
tor unit 14 to perform variable speed pressurization in
the blood pressure measurement mode, wherein this
manner is the same as that in PSI measurement mode,
such as the descriptions of the steps 105-108 shown in
FIG. 2. By performing steps 205-208, the slow speed
linear pressurization as shown in FIG. 5 may be achieved,
so that the measurement device of the present invention
may be implemented without using the slow speed ex-
haust valve.

[0033] In a step 209, after the micro-processor unit 11
measures the maximal pulse amplitude of the pulse sig-
nal, the micro-processor unit 11 calculates the pressur-
ization stop amplitude X. In one embodiment of the
present invention, the formula for calculating the pres-
surization atop amplitude X is X = S X (1-C), wherein S
is a threshold for finding the systolic pressure, and C is
a constant value smaller than 1. The value of S may be
obtained by one skilled in the art according to the clinical
statistics. In order to prevent the threshold misjudgment
of the systolic pressure, the pressurization stop ampli-
tude X may be set to be lower than the threshold S, there-
by ensuring accuracy of the measurement data. In the
step 209, while calculating the pressurization stop am-
plitude X, the micro-processor unit 11 also controls the
pressurizing motor unit 14 to continuously perform slow
speed linear pressurization until the pulse amplitude of
the pulse signal is smaller than the pressurization stop
amplitude X, and that after the pulse amplitude of the
pulse signal is smaller than the pressurization stop am-
plitude X, the micro-processor unit 11 controls the pres-
surizing motor unit 14 to stop pressurizing, and the micro-
processor unit 11 then performs a step 210.

[0034] In the step 210, as shown in FIG. 5, the micro-
processor unit 11 calculates the systolic pressure and
the diastolic pressure of the blood pressure and heart-
rate according to the amplitude array A(0), A(1), ... of the
pulse signal recorded during the variable speed pressur-
ization, and the pressure array P(0), P(1), ... correspond-
ing to the amplitude array, in order to obtain the meas-
urement result. One of ordinary skill in the art is able to
effortlessly achieve the step 210. In a step 211, the micro-
processor unit 11 displays the measurement result, in-
cluding the systolic pressure, the diastolic pressure and
heart-rate and so on, on the display output unit 12, and
controls the quick exhaust valve unit 17 to release the
pressure of the airbag unit 16.

[0035] Referring to Fig. 6 of the drawings, a diagram
shows correlation between the psychology stress index
measured by method of the present disclosure and the
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stress state according to analyzing HRV by traditional
ECG is illustrated. The key point of Fig. 6 is to validate
the correlation between two measurement instruments,
to make sure that the psychology stress index analyzed
based on the blood pressure pulse of the present inven-
tion has high correlation with HRV measurement ana-
lyzed by traditional ECG. ECG_HRYV instrument (Unis-
age) used in the clinic is operated to perform the corre-
lation analysis, wherein 40 people are measured as sam-
ples to obtain measurement data. Compared to meas-
urement results of the standard instrument and the meas-
urement device of the present invention, it may be found
that the result data of electrocardiogram has significant
medium-high correlation with the psychology stress in-
dex parameter of the present invention in statistics. As a
result, the psychology stress index of the present inven-
tion and the psychology stress index of standard instru-
ment are correlated.

[0036] The present invention disclosed herein has
been described by means of specific embodiments. How-
ever, numerous modifications, variations and enhance-
ments can be made thereto by those skilled in the art
without departing from the spirit and scope of the inven-
tion set forth in the claims.

Claims

1. A measurement device for measuring psychology
stress index and blood pressure, wherein the meas-
urement device comprises a micro-processor unit, a
display output unit, a button input unit, a pressurizing
motor unit, a pressure sensing unit, an airbag unit,
and a quick exhaust valve unit, wherein the micro-
processor unit is entered into a psychology stress
measurement mode according to an operation of the
button input unit, wherein while the micro-processor
unit controls the pressurizing motor to pressurize the
airbag unit with a variable speed, the micro-proces-
sor unit measures a pressure signal of the pressure
sensing unit, wherein when the pressure signal is
determined as a pulse signal, the micro-processor
unit controls the pressurizing motor unit to stop pres-
surizing and measures the pulse signal to calculate
a psychology stress index, and the display output
unit outputs the psychology stress index.

2. The measurement device, as recited in claim 1,
wherein when the micro-processor unit is the psy-
chology stress measurement mode and controls the
pressurizing motor unit to pressurize the airbag unit
with the variable speed, the micro-processor unit
controls a pressurized rate of the pressurizing motor
unit to maintain a pressure value of the pressure sig-
nal between a high pressure threshold and a low
pressure threshold.

3. The measurement device, as recited in claim 2,
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wherein the micro-processor unit controls the pres-
surizing motor unit to decrease the pressurized rate
when the pressure value of the pressure signal is
higher than the high pressure threshold, and the mi-
cro-processor unit controls the pressurizing motor
unit to increase the pressurized rate when the pres-
sure value of the pressure signal is lower than the
high pressure threshold.

The measurement device, as recited in claim 2,
wherein the high pressure threshold is 6 mmHg and
the low pressure threshold is 2 mmHg.

The measurement device, as recited in claim 1,
wherein the micro-processor unit determines wheth-
er the pressure signal is the pulse signal, according
to characteristics of wave crest, wave trough, ampli-
tude or a combination thereof of the pressure signal.

The measurement device, as recited in claim 1,
wherein the micro-processor unit captures interval
data of the pulse signal within a period time after the
pressurizing motor unit stops pressurizing, calcu-
lates a standard deviation of all normal to normal
intervals (SDNN) and a root mean square of the suc-
cessive differences (RMSSD) according to the inter-
val data, and determines a ratio of SDNN and
RMSSD to be the psychology stress index.

The measurement device, as recited in claim 1,
wherein the micro-processor unit is entered into a
blood pressure measurement mode according to the
operation of the button input unit, and that while the
micro-processor unit controls the pressurizing motor
unit to pressurize the airbag unit with a variable
speed and after the pressure sensing unit measures
a maximum pulse amplitude of the pulse signal, the
micro-processor unit controls the pressurizing motor
unit to continuously pressurize until the pulse ampli-
tude of the pulse signal is dropped to lower than a
pressurization stop amplitude, and that the micro-
processor unit then controls the pressurizing motor
unit to stop pressurizing and calculates a measure-
ment result according to an amplitude array of the
pulse signal and a corresponding pressure array,
wherein the display output unit outputs the measure-
ment result.

The measurement device, as recited in claim 7,
wherein the measurement result comprises a systo-
lic pressure, a diastolic pressure and a cardiac rate.

The measurement device, as recited in claim 7,
wherein the micro-processor unit controls the pres-
surizing motor unit to perform a slow speed linear
pressurization in the same manner while the micro-
processor unit controls the pressurizing motor unit
to pressurize in the psychology stress index meas-
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10.

1.

12.

13.

14.

urement mode or the blood pressure measurement
mode, but the micro-processor unit controls the pres-
surizing motor unit to stop pressurizing according to
different conditions.

The measurement device, as recited in claim 1,
wherein the micro-processor unit controls the quick
exhaust valve unit to release the pressure of the air-
bag unit, and the airbag unit is an arm sheath airbag
unit.

The measurement device, as recited in claim 1,
wherein the micro-processor unit comprises a stor-
age unit which is configured to store a program in-
struction set, wherein the micro-processor unit exe-
cutes the program instruction set to control the pres-
surizing motor unit.

A measurement method for measuring psychology
stress index and blood pressure, applied to a meas-
urement device which comprises a micro-processor
unit, a display output unit, a button input unit, a pres-
surizing motor unit, a pressure sensing unit, an air-
bag unit, and a quick exhaust valve unit, wherein the
measurement method comprises the steps of:

entering into the psychology stress index meas-
urement mode according to an operation of the
button input unit;

measuring a pressure signal of the pressure
sensing unit while the micro-processor unit con-
trols the pressurizing motor unit to pressurize
the airbag unit with a variable speed;
controlling the pressurizing motor unit to stop
pressurizing the airbag unit while the pressure
signal is determined as a pulse signal;
measuring the pulse signal to calculate a psy-
chology stress index; and

outputting the psychology stress index on the
display output unit.

The measurement method, as recited in claim 12,
further comprising a step of:

controlling the pressurizing motor unit, by the
micro-processor unit, to pressurize the airbag
unit with a variable speed in psychology stress
index measurement mode, in order to maintain
a pressure value of the pressure signal between
a high pressure threshold and a low pressure
threshold.

The measurement method, as recited in claim 12,
further comprising the steps of:

capturing pulse data of the pulse signal for a
period after stopping pressurizing;
calculating a standard deviation of all normal to
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normal intervals (SDNN) and a root mean
square of the successive differences (RMSSD)
according to the pulse data; and

determining a ratio of SDNN and RMSSD to be

the psychology stress index. 5

15. The measurement method, as recited in claim 12,
further comprising the steps of:

entering into a blood pressure measurement 170
mode according to an operation of the button
input unit;

measuring a maximum pulse amplitude of the
pulse signal by the pressure sensing unit while

the pressurizing motor unit is pressurizing the 75
airbag unit with a variable speed;

after the maximum pulse amplitude of the pulse
signal is detected, controlling the pressurizing
motor unit to continuously pressurize;

stopping pressurization when the pulse ampli- 20
tude of the pulse signal is dropped to lower than

a pressurization stop amplitude;

obtaining a measurement result according to an
amplitude array of the pulse signal and a pres-
sure array corresponding to the amplitude array; 25

and

outputting the measurement result on the dis-

play output unit.
30
35
40
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