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(57) ABSTRACT

According to one embodiment, a biological information
measuring apparatus includes a detector, a measuring
device, and a connector. The detector detects a pulse wave
in a temporally continuous manner. The measuring device
intermittently measures biological information and calibrate
the pulse wave with the biological information. The con-
nector having impact absorbability physically connects and
integrates the detector and the measuring device.
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BIOLOGICAL INFORMATION MEASURING
APPARATUS AND METHOD AND PROGRAM
USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation Application of
PCT Application No. PCT/JP2018/009560, filed Mar. 12,
2018 and based upon and claiming the benefit of priority
from Japanese Patent Application No. 2017-050562, filed
Mar. 15, 2017, the entire contents of all of which are
incorporated herein by reference.

FIELD

[0002] The present invention relates generally to a bio-
logical information measuring apparatus, and a method and
a program using the same, for continuously measuring
biological information.

BACKGROUND

[0003] With the development of sensor technology, since
an environment where high-performance sensors can be
easily used has been established, the importance of utilizing
biological information to detect biological abnormalities
early on and using it for treatment has been gradually
increasing in medical treatment.

[0004] A biological information measuring apparatus is
known, which is capable of measuring biological Informa-
tion of such as pulse and blood pressure using information
detected by the pressure sensor in a state where the pressure
sensor is in direct contact with a living body site through
which an artery such as the radial artery of the wrist passes
(see, for example, Jpn. Pat. Appln. KOKAI Publication No.
2004-113368).

[0005] The blood pressure measuring apparatus described
in Jpn. Pat. Appln. KOKAI Publication No. 2004-113368
calculates a blood pressure value using a cuff at a site
different from the living body site to which the pressure
sensor is made to contact, and generates calibration data
from the calculated blood pressure value. The blood pressure
value is calculated for each beat by calibrating the pressure
pulse wave detected by the pressure sensor using this
calibration data.

[0006] However, in the blood pressure measuring appara-
tus described in Jpn. Pat. Appln. KOKAI Publication No.
2004-113368, a plurality of devices are required. Further-
more, since the apparatus is large, it is difficult to increase
the measurement accuracy. In addition, since the apparatus
is premised on being used in a limited environment, and
being operated by a specific person, it is difficult to be used
for daily medical care and at home. Furthermore, since this
blood pressure measuring apparatus has many tubes and
wires, which are troublesome, it is not practical to be used
daily or during sleep.

SUMMARY

[0007] A first aspect of the present invention comprises a
detector that detects pulse waves in a temporally continuous
manner, a measuring device that measures biological infor-
mation intermittently and calibrates the pulse waves based
on the biological information, and a connecting unit having
impact absorbability that physically connects and integrates
the detector and the measuring device.
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[0008] A second aspect of the present invention comprises
a detector that detects pulse waves in a temporally continu-
ous manner, a measuring device that measures biological
information intermittently and calibrates the pulse waves
based on the biological information, and a connecting unit
that physically connects the detector and the measuring
device.

[0009] According to a third aspect of the present inven-
tion, the detector is smaller in capacity and mass than the
measuring device.

[0010] A fourth aspect of the present invention further
comprises a drive unit that drives a pressing unit included in
the detector and a cuff included in the measuring device, and
an electric power source unit that supplies power to devices
included in the detector and the measuring device. The drive
unit and the power source are included in the measuring
device.

[0011] According to a fifth aspect of the present invention,
the drive unit includes a pump-and-valve and a pressure
sensor, and adjusts the pressure of the cuff or the pressing
unit.

[0012] A sixth aspect of the present invention further
comprises a first drive unit that drives a pressing umt
included in the detector, a second drive unit that drives a cuff
included in the measuring device, and an electric power
source unit that supplies power source to devices included in
the detector and the measuring device. The first drive unit is
included in the detector, and the second drive unit and the
electric power source unit are included in the measuring
device.

[0013] According to a seventh aspect of the present inven-
tion, each of the first drive unit and the second drive unit
includes a pump-and-valve and a pressure sensor, and
adjusts the pressure of the cuff or the pressing unit.

[0014] An eighth aspect of the present invention further
comprises a display that displays a detection result of the
detector or a measurement result of the measuring device.
[0015] The display is included in the measuring device.

[0016] A ninth aspect of the present invention further
comprises a first display that displays a detection result of
the detector, and a second display that displays a measure-
ment result of the measuring device. The first display is
included in the detector, and the second display is included
in the measuring device.

[0017] A tenth aspect of the present invention further
comprises an operation unit that operates the detector and
the measuring device. The operation unit is included in the
measuring device.

[0018] An eleventh aspect of the present invention further
comprises a first operation unit that operates the detector,
and a second operation unit that operates the measuring
device. The first operation unit is included in the detector,
and the second operation unit is included in the measuring
device.

[0019] According to a twelfth aspect of the present inven-
tion, the connecting unit extends in a direction connecting
the detector and the measuring device in a straight line, and
connects the detector and the measuring device.

[0020] According to a thirteenth aspect of the present
invention, the connecting unit extends in a direction inter-
secting the direction connecting the detector and the mea-
suring device in a straight line, and connects the detector and
the measuring device.
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[0021] According to a fourteenth aspect of the present
invention, the detector and the measuring device are
installed on a wrist, and the connecting unit extends from the
detector and the measuring device in a direction intersecting
a direction in which an arm is extended to connect the
detector and the measuring device.

[0022] According to a fifteenth aspect of the present
invention, the connecting unit connects the detector and the
measuring device with a detachable connector.

[0023] According to a sixteenth aspect of the present
invention, a part of the connector is connected to a signal
line that transmits an electrical signal between the detector
and the measuring device, and, in a case where the drive unit
is included only in the measuring device, another part of the
connector is connected to a tube through which gas flows in
and out between the detector and the measuring device.
[0024] According to a seventeenth aspect of the present
invention, the connecting unit connects the detector and the
measuring device with a tube having a bellows structure.
[0025] According to an eighteenth aspect of the present
invention, the connecting unit connects the detector and the
measuring device by a universal joint.

[0026] According to a nineteenth aspect of the present
invention, the measuring device measures biological infor-
mation more accurately than biological information
obtained from the detector.

[0027] According to a twentieth aspect of the present
invention, the detector detects the pulse wave for each pulse.
The biological information is blood pressure.

[0028] According to the first aspect of the present inven-
tion, since the detector that detects pulse waves in a tem-
porally continuous manner, and the measuring device that
intermittently measures biological information are physi-
cally connected and integrated, the biological information
measuring apparatus is made compact. Therefore, the bio-
logical information measuring apparatus can be easily worn
and perform measurement, which is highly convenient for a
user. Also, since the measuring device only performs inter-
mittent measurement, the time at which the measuring
device interferes with the user is reduced. Furthermore,
since the connecting unit has impact absorbability, even
when the measuring device operates to measure biological
information, vibration and impact are absorbed by the con-
necting unit and are hardly transmitted to the detector. As a
result, the accuracy of pulse wave measurement in the
detector is improved.

[0029] According to the second aspect of the present
invention, by comprising a detector that detects pulse waves
in a temporally continuous manner, a measuring device that
intermittently measures biological information and cali-
brates the pulse waves based on biological information, and
the connecting unit that physically connects the detector and
the measuring device, the biological information measuring
apparatus can integrate the detector and the measuring
device. As a result, since the biological information mea-
suring apparatus becomes compact, it can be easily worn and
highly convenient for the user. In addition, by connecting the
detector and the measuring device by the connecting unit,
the vibration and impact of the detector and the measuring
device, can be absorbed, thereby, improving detection accu-
racy and measurement accuracy of the detector and the
measuring device in comparison to the case in which the
connecting unit is not provided. Furthermore, the biological
information measuring apparatus can be made more com-
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pact by bringing the detector and the measuring device close
to each other by the arrangement of the connecting unit.
[0030] According to the third aspect of the present inven-
tion, since the detector has a smaller capacity and mass than
the measuring device, the detector can be easily installed at
a desired position. As a result, the detector can reliably
detect the pulse wave, and the accuracy in detecting the
pulse wave of the detector is increased.

[0031] According to the fourth aspect of the present inven-
tion, since the drive unit and the electric power source unit
are included in the measuring device, the detector is made
compact and lightweight, and can be easily installed at a
desired position and reliably acquire a pulse wave. As a
result, the accuracy of pulse wave measurement of the
detector is improved.

[0032] According to the fifth aspect of the present inven-
tion, since the drive unit includes the pump-and-valve and
the pressure sensor, and is included in the measuring device,
but not in the detector, the detector can be made as a device
that does not have a large capacity and mass for handling
gas. As a result, the capacity and mass of the detector are
relatively reduced, and the detector can be easily installed at
a desired position and reliably acquire a pulse wave.
[0033] The sixth aspect of the present invention further
comprises the first drive unit that drives the pressing umit
included in the detector, and the second drive unit that drives
the cuff included in the measuring device. Since the drive
unit is provided in each of the detector and the measuring
device, there is no need to pass a tube between the detector
and the measuring device for passing the gas through and
adjusting the pressure.

[0034] According to the seventh aspect of the present
invention, since the first drive unit and the second drive unit
respectively include the pump-and-valve and the pressure
sensor, the pump-and-valve can be controlled independently.
In addition, a tube for moving the gas to the connecting unit
becomes unnecessary, and, in the case where the connecting
unit moves, a force is hardly applied to the tube. As a result,
the tube connecting the pump and the valve to move gas is
less likely to break.

[0035] According to the eighth aspect of the present
invention, since the display for displaying the detection
result of the detector or the measurement result of the
measuring device is only present in the measuring device,
the detector can be compact and lightweight, can be easily
installed at a desired position, and can reliably acquire the
pulse wave. As a result, the accuracy of pulse wave mea-
surement of the detector is improved.

[0036] According to the ninth aspect of the present inven-
tion, by installing the display unit to each of the detector and
the measuring device, different contents can be displayed
respectively therein. For example, the detector displays the
measured blood pressure value in real time, and the mea-
suring device displays the blood pressure value at the time
of the previous calibration or displays the current capacity of
the power source. As a result, the user can obtain much
information from the display.

[0037] According to the tenth aspect of the present inven-
tion, by providing the operation unit only in the measuring
device, the detector can be made compact. As a result, the
detector can be easily installed at a desired position, and the
detector can reliably acquire a pulse wave. As a result, the
accuracy of pulse wave measurement of the detector is
improved.
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[0038] According to the eleventh aspect of the present
invention, by installing the operation unit on each of the
detector and the measuring device, an operation unit includ-
ing operations specific to each of the detector and the
measuring device can be installed, thereby, improving the
convenience for the user.

[0039] According to the twelfth aspect of the present
invention, since the connecting unit is disposed in the
direction connecting the detector and the measuring device
in a straight line, the connecting unit can absorb vibration
and impact of the detector and the measuring device. As a
result, the detection accuracy and the measurement accuracy
of the detector and the measuring device are improved
compared to the case where there is no connecting unit.
[0040] According to the thirteenth aspect of the present
invention, since the connecting unit is disposed in the
direction intersecting the direction connecting the detector
and the measuring device by a straight line, the detector and
the measuring device can be brought close to each other. As
a result, the biological information measuring apparatus can
be made more compact.

[0041] According to the fourteenth aspect of the present
invention, the detector and the measuring device are
installed on the wrist, and the connecting unit extends from
the detector and the measuring device in the direction
intersecting the direction in which the arm is extended, so
that the detector and the measuring device can be brought
close to each other. According to this aspect, since a gap can
be provided between the connecting unit and the measuring
device, the connecting unit can absorb the vibration and
impact of the detector and the measuring device. Further-
more, since the connecting unit extends from the detector
and the measuring device in the direction intersecting the
direction in which the arm extends, the detector and the
measuring device can be freely disposed depending on the
length of the connecting unit in the arm direction. As a
result, since the detector and the measuring device can be
easily disposed at desired positions, the detector can reliably
acquire a pulse wave, and the measuring device can measure
biological information with high accuracy.

[0042] According to the fifteenth aspect of the present
invention, since the connecting unit is connected to the
detector and the measuring device by a detachable connec-
tor. the detector and the measuring device can be separated.
Thus, when one of the devices fails, only the failed device
needs to be replaced. Therefore, it is convenient for the user
since only the failed device needs to be replaced.

[0043] According to the sixteenth aspect of the present
invention, a part of the connector is connected to a signal
line for transmitting an electrical signal between the detector
and the measuring device, and the other part of the connector
is connected to the tube through which gas flows in and out
between the detector and the measuring device, so that the
detector and the measuring device can be separated, and
both signal lines and tubes of the connecting unit are
connected to the connector. Therefore, even if the detector or
the measuring device is replaced, the signal line and the tube
can be used in the exact same manner as before replacement,
which is convenient for the user.

[0044] According to the seventeenth aspect of the present
invention, the tube having the bellows structure allows the
arrangement of the detector and the measuring device to be
freely changed, and positioning is possible not only in the
direction of expansion and contraction but also in the
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direction perpendicular to this direction. As a result, the
detector and the measuring device do not easily interfere
with each other. As a result, the measurement accuracy of the
detector and the measuring device is improved.

[0045] According to the eighteenth aspect of the present
invention, by connecting the measuring device and the
detector by the universal joint, the arrangement of the
detector and the measuring device can be freely changed,
and the detector and the measuring device are less likely to
interfere with each other. Therefore, the measurement accu-
racy of the detector and the measuring device is improved.
[0046] According to the nineteenth aspect of the present
invention, the measuring device measures the biological
information with higher accuracy than the biological infor-
mation obtained from the detector. Therefore, highly accu-
rate biological information obtained from the measuring
device is calibrated. Since this ensures the accuracy of
biological information obtained based on a pulse wave from
the detector, it becomes possible to calculate biological
information with high accuracy in a temporally continuous
manner.

[0047] According to the twentieth aspect of the present
invention, the detector detects a pulse wave for each pulse.
Since the biological information is blood pressure, the
biological information measuring apparatus can measure
blood pressure for each pulse wave in a temporally continu-
OUS manner.

[0048] That is, according to each aspect of the present
invention, it is possible to provide a biological information
measuring apparatus, and a method and a program using the
same, in which the biological information measuring appa-
ratus is capable of acquiring accurate information while
being constantly worn to calibrate biological information in
a temporally continuous manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] FIG. 1isa block diagram showing a blood pressure
measuring apparatus according to an embodiment.

[0050] FIG. 2 shows an example in which the blood
pressure measuring apparatus of FIG. 1 is attached to a wrist.
[0051] FIG. 3 shows another example in which the blood
pressure measuring apparatus of FIG. 1 is attached to the
wrist.

[0052] FIG. 4 shows a time course of a cuff pressure and
a pulse wave signal in an oscillometric method.

[0053] FIG. 5 shows a time change of pulse pressure per
pulse and one of the pulse waves.

[0054] FIG. 6 is a flowchart showing a first calibration
method.
[0055] FIG. 7A shows an example of the connecting unit

of FIG. 1 being made of an impact absorbing material.
[0056] FIG. 7B shows another example of the connecting
unit of FIG. 1 being made of an impact absorbing material.
[0057] FIG. 7C is a diagram in which a signal line and a
duct run through a tube of the connecting unit of FIG. 1.
[0058] FIG. 8A shows an example in which a connecting
line is outside the apparatus and is connected in FIG. 7A.
[0059] FIG. 8B shows an example in which the connecting
unit is outside the apparatus and is connected.

[0060] FIG. 9A shows an example in which the connecting
unit of FIG. 1 includes air.

[0061] FIG. 9B shows another example in which the
connecting unit of FIG. 1 includes air.
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[0062] FIG. 10A shows an example in which the connect-
ing unit of FIG. 1 is made of an impact absorbing material
and includes a connector for connecting a signal line and a
tube.

[0063] FIG. 10B shows another example in which the
connecting unit of FIG. 1 is made of an impact absorbing
material and includes a connector for connecting a signal
line and a tube.

[0064] FIG. 11A shows an example in which the connect-
ing unit of FIG. 1 has a bellows structure.

[0065] FIG. 11B shows an example in which the connect-
ing unit of FIG. 1 is a universal joint.

DETAILED DESCRIPTION

[0066] Hereinafter, a biological information measuring
apparatus, and a method and a program using the same,
according to embodiments of the present invention will be
explained with reference to the drawings. In the following
embodiments, the portions given the same numbers perform
the same operations. There, explanations thereof will be
omitted.

[0067] The present embodiments have been made in view
of the above circumstances, and its object is to provide a
biological information measuring apparatus, and a method
and a program using the same, in which the biological
information measuring apparatus is capable of acquiring
accurate information while being constantly worn to cali-
brate biological information in a temporally continuous
manner.

[0068] An example of a blood pressure measuring appa-
ratus IOC of a biological information measuring apparatus
according to the present embodiment will be explained with
reference to FIG. 1, FIG. 2 and FIG. 3. FIG. 1 is a functional
block diagram of the blood pressure measuring apparatus
100, which shows details of a pulse wave detector 110 and
a blood pressure measuring device 150. PIG. 2 shows an
example in which the blood pressure measuring apparatus
100 is attached to the wrist, and is a schematic perspective
view seen from above the palm. A pressure pulse wave
sensor 111 is arranged on a side closer to the wrist on the
pulse wave detector 110. FIG. 3 is an image diagram of the
blood pressure measuring apparatus 100 being worn, and is
a schematic perspective view where the palm is viewed from
the side (the direction in which the fingers line up when
opening the hand). FIG. 3 shows an example in which the
pressure pulse wave sensor 111 is arranged orthogonal to the
radial artery. In FIG. 3, the blood pressure measuring
apparatus 100 may seem to be simply placed on the palm
side of the arm. In reality, however, the blood pressure
measuring apparatus 100 is wound around the arm.

[0069] The blood pressure measuring apparatus 100
includes a pulse wave detector 110, a connecting unit 130,
and a blood pressure measuring device 150. The pulse wave
detector 110 includes a pressure pulse wave sensor 111 and
a pressing unit 112. The blood pressure measuring device
150 includes a pulse wave measuring unit 151, a pump-and-
valve 152, a pressure sensor 153, a calibrator 154, a wrist
blood pressure measuring unit 155, a pump-and-valve 156,
a pressure sensor 157, a cuff 158, a blood pressure calculator
159, a memory device 160, an electric power source unit
161, a display 162, an operation unit 163, and a clocking unit
164.

[0070] The blood pressure measuring apparatus 100 forms
an annular shape and measures blood pressure by being
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wound like a bracelet around the wrist, etc. As shown in FIG.
2 and FIG. 3, the pulse wave detector 110 is arranged on a
side of the wrist which is closer to the palm than the blood
pressure measuring device 150. In other words, the pulse
wave detector 110 is disposed at a position farther from the
elbow than the blood pressure measuring device 150. In the
present embodiment, the pulse wave detector 110 is
arranged in a manner that the pressure pulse wave sensor 111
is located on the radial artery. This arrangement brings the
blood pressure measuring device 150 closer to the elbow
than the pulse wave detector 110. The connecting unit 130
physically connects the pulse wave detector 1.10 and the
blood pressure measuring device 150, and is made of, for
example, an impact absorbing material, so that the pulse
wave detector 110 and the blood pressure measuring device
150 do not interference with each other’s measurements.
[0071] A length L, of the pulse wave detector 110 in the
extending direction of the arm is set smaller than a length L,
of the blood pressure measuring device 150 in the extending
direction. The length Li of the pulse wave detector 110 in the
extending direction of the arm is set to 40 mm or less, and
more ideally to 15 to 25 mm. In addition, a length W, of the
pulse wave detector 110 in a perpendicular direction to the
extending direction of the arm is set to 4 to 5 cm, and a
length W, of the blood pressure measuring device 150 in a
perpendicular direction to the extending direction is set to 6
to 7 cm. In addition, the length Wi and the length W, have
a relationship of 0 (or 0.5) cm<W,-W,<2 cm. This rela-
tionship prevents W, from being set too long, and makes it
difficult to interfere with the surroundings. By keeping the
pulse wave detector 110 within such width, the blood
pressure measuring device 150 is disposed closer to the palm
side, so that the pulse wave can be easily detected, and
measurement accuracy can be maintained.

[0072] The pressure pulse wave sensor 111 detects the
pressure pulse wave in a temporally continuous manner. For
example, the pressure pulse wave sensor 111 detects a
pressure pulse wave for each pulse. The pressure pulse wave
sensor 111 is disposed on the palm side as shown in FIG. 2,
and is generally disposed parallel to the extending direction
of the arm as shown in FIG. 3. The pressure pulse wave
sensor 111 can obtain time-series data of a blood pressure
value (blood pressure waveform) that changes in conjunc-
tion with the heartbeat.

[0073] By acquiring from the clocking unit 164, a time
when the pulse wave measuring unit 151 received a pressure
pulse wave from the pressure wave sensor 111, it is possible
to estimate a time when the pressure pulse wave sensor 111
detected the pressure pulse wave.

[0074] The pressing unit 112 is an air bag and can increase
the sensor sensitivity by pressing the sensor portion of the
pressure pulse wave sensor 111 against the wrist.

[0075] The pulse wave measuring unit 151 receives from
the pressure pulse wave sensor 111, pressure pulse wave data
along with a time, and transmits this data to the memory
device 160 and the blood pressure calculator 159. The pulse
wave measuring unit 151 pressurizes or depressurizes the
pressing unit 112 by driving and controlling the pump-and-
valve 152 and the pressure sensor 153, and adjusts the
pressure pulse wave sensor 111 in a manner to be pressed
against the radial artery of the wrist.

[0076] The pump-and-valve 152 pressurize or depressur-
ize the pressing unit 112 according to an instruction from the
pulse wave measuring unit 151. The pressure sensor 153
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monitors the pressure of the pressing unit 112 and notifies
the pulse wave measuring unit 151 of a pressure valve of the
pressing unit 112. Here, the pump-and-valve 152 and the
pressure sensor 153 are installed only in the blood pressure
measuring device 150; however, they may also be installed
in the pulse wave detector 110 together with units that drive
and control the pump-and-valve 152 and the pressure, sensor
153. In this case, it is unnecessary to pass a tube for adjusting
the pressure through the gas between the pulse wave detec-
tor 110 and the blood pressure measuring device 150.
[0077] The wrist blood pressure measuring unit 155 mea-
sures blood pressure, which is the biological information,
with higher accuracy than the pressure pulse wave sensor
111. For example, the wrist blood pressure measuring unit
155 measures the blood pressure intermittently, not in a
temporally continuous manner, and transmits the measured
value to the calibrator 154. The wrist blood pressure mea-
suring unit 155 measures the blood pressure using, for
example, the oscillometric method. The pulse wave mea-
suring device 155 pressurizes or depressurizes the cuff 158
by controlling the pump-and-valve 156 and the pressure
sensor 157, and measures the blood pressure. The wrist
blood pressure measuring unit 155 transmits to the memory
device 160 the systolic blood pressure together with a time
when this systolic blood pressure was measured, and the
diastolic blood pressure together with a time when this
diastolic blood pressure was measured. The systolic blood
pressure is also referred to as SBP, and the diastolic blood
pressure is also referred to as DBP.

[0078] The memory device 160 sequentially acquires from
the pulse wave measuring unit 151, the pressure pulse wave
data together with a detection time, and stores them. The
memory device 160 also acquires from the wrist blood
pressure measuring unit 155, a SBP measurement time
together with the SBP, and a DBP measurement time
together with the DBP that, are acquired when this measur-
ing unit operates.

[0079] The calibrator 154 acquires from the memory
device 160, the SBP and DBP measured by the wrist blood
pressure measuring unit 155 together with the measurement
times, and the pressure pulse wave data measured by the
pulse wave measuring unit 151 together with the measure-
ment time. The calibrator 154 calibrates the pressure pulse
wave from the pulse wave measuring unit 151 based on the
blood pressure value from the wrist blood pressure measur-
ing unit 155. Although there are several possible calibration
methods performed by the calibrator 154, the calibration
method will be described in detail later on with reference to
FIG. 6.

[0080] The blood pressure calculator 159 receives the
calibration method from the calibrator 154, calibrates the
pressure pulse wave data from the pulse wave measuring
unit 151, and causes the memory device 160 to store the
blood pressure data obtained from the calibrated pressure
pulse wave data, together with the measurement time.
[0081] The electric power source unit 161 supplies power
to each of the pulse wave detector 110 and the blood
pressure measuring device 150.

[0082] The display 162 displays various types of informa-
tion, such as a result of a blood pressure measurement, to the
user. For example, the display 162 receives data from the
memory device 160 and displays the contents of the data.
For example, the display 162 displays pressure pulse wave
data together with measurement time. Here, the display 162
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is installed only in the blood pressure measuring device 150,
however, it may be installed in the pulse wave detector 110.
In this case, for example, the pulse wave detector 110
displays the measured blood pressure value in real time, and
the blood pressure measuring device 150 displays the blood
pressure value at the time of the previous calibration or
displays the current capacity of the power source. As a
result, the user can obtain much information from the
display.

[0083] The operation unit 163 receives an operation from
the user. The operation unit 163 includes, for example, an
operation button for causing the wrist blood pressure mea-
suring unit 155 to start measurement, and an operation
button for performing calibration.

Here, although the operation unit 163 is installed only in the
blood pressure measuring device 150, the operation unit 163
may be installed in the pulse wave detector 110.

[0084] The clocking unit 164 generates time and supplies
it to a unit that is in need thereof. For example, the memory
device 160 records time as well as the data to be stored.
[0085] At the time of implementation, a program for
executing the above-described operations is stored in, for
example, a secondary storage device included in each of the
pulse wave measuring unit 151, the calibrator 154, the blood
pressure calculator 159, and the wrist blood pressure mea-
suring unit 155, and the central processing unit (CPU)
executes a read operation of the stored program. The sec-
ondary storage device is, for example, a hard disk; however,
it may be any device capable of storing data, such as a
semiconductor memory, a magnetic memory device, an
optical memory device, a magneto-optical disk, and a
memory device employing the phase-change recording tech-
nology.

[0086] Next, with reference to FIG. 4 and FIG. 5, opera-
tions performed by the pulse wave measuring unit 151 and
the wrist blood pressure measuring unit 155 prior to cali-
bration by the calibrator 154 will be explained. FIG. 4
illustrates changes in cuff pressure and changes in magni-
tude of the pulse wave signal over time, during a blood
pressure measurement by the oscillometric method. FIG. 4
illustrates changes in cuff pressure and changes in pulse
wave signal over time, in which the cuff pressure increases
with time, and the magnitude of the pulse wave signal
gradually increases with the increase in the cuff pressure,
and gradually decreases after reaching the maximum value.
FIG. 5 shows time-series data of pulse pressure when pulse
pressure per pulse is measured. FIG. 5 shows the waveform
of one of the pressure pulse waves.

[0087] First, the operation of when the wrist blood pres-
sure measuring unit 155 measures the blood pressure by the
oscillometric method will be briefly explained with refer-
ence to FIG. 4. A blood pressure value may be calculated not
only in a pressurizing process but also in a depressurizing
process. However, only the pressurizing process will be
explained herein.

[0088] When a user instructs blood pressure measurement
by the oscillometric method via the operation unit 163
provided in the blood pressure measuring device 150, the
wrist blood pressure measuring unit 155 starts operating and
initializes the processing memory area. The wrist blood
pressure measuring unit 155 also turns off the pump and
opens the valve of the pump-and-valve 156 to exhaust the air
inside the cuff 158. Subsequently, the wrist blood pressure
measuring unit 155 performs control to set a present output
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value of the pressure sensor 157 as a value corresponding to
the atmospheric pressure (0 mmKg adjustment).

[0089] Subsequently, the wrist blood pressure measuring
unit 155 operates as a pressure controller to close the valve
of the pump-and-valve 156, then drives the pump to control
air to be delivered to the cuff 158. As a result, the cuff 158
is inflated, and the cuff pressure (Pc in FIG. 4) is gradually
increased and pressurized. In this pressurizing process, the
wrist blood pressure measuring unit 155 monitors the cuff
pressure Pc via the pressure sensor 157 in order to calculate
a blood pressure value, and acquires, as a pulse wave signal
Pm as shown in FIG. 4, a fluctuation component of the
arterial volume that is generated in the radial artery of the
wrist, which is a site to be measured.

[0090] Then, based on the pulse wave signal Pm acquired
at that point in time, the wrist blood pressure measuring unit
155 applies a known algorithm by the oscillometric method
and attempts to calculate the blood pressure values (SBP and
DBP). If the blood pressure value cannot be calculated at
this point in time because of shortage of data, the pressur-
izing processing is repeated in the same manner as the above
unless the cuff pressure Pc has reached the upper limit
pressure (for safety, preset to, for example, 300 mmHg (to
be exact, this value is a pressurizing value)).

[0091] When the blood pressure value is calculated in this
manner, the wrist blood pressure measuring unit 155 stops
the pump and opens the valve of the pump-and-valve 156 to
perform control of exhausting the air inside the cuff’ 158.
Finally, the measurement result of the blood pressure value
is passed to the calibrator.

[0092] Next, the matter of the pulse wave measuring unit
151 measuring the pulse wave for each pulse will be
explained with reference to FIG. 5. The pulse wave mea-
suring unit 151 measures the pulse wave by, for example, the
tonometry method.

[0093] The pulse wave measuring unit 151 controls the
pump-and-value 152 and the pressure sensor 153 to provide
an optimum pressing force that is determined in advance for
the pressure pulse wave sensor 111 to realize an optimum
measurement, and increases the internal pressure of the
pressing unit 112 to the optimum pressing force, and main-
tains the optimum pressing force. Then, when the pressure
pulse wave is detected by the pressure pulse wave sensor
111, the pulse wave measuring unit 151 acquires the pressure
pulse wave.

[0094] The pressure pulse wave is detected for each pulse
as a waveform as shown in FIG. 5, and respective pressure
pulse waves are detected continuously. The pressure pulse
wave 500 in FIG. 5 represents a pressure pulse wave of one
pulse, in which the pressure value of 501 corresponds to
SBP, and the pressure value of 502 corresponds to DBP. As
shown in the pressure pulse wave time-series of FIG. 5,
normally, SBP 503 and DBP 504 fluctuate for each pressure
pulse wave.

[0095] Next, the operation of the calibrator 154 will be
explained with reference to FIG. 6.

[0096] The calibrator 154 calibrates the pressure pulse
wave detected by the pulse wave measuring unit 151 using
the blood pressure value measured by the wrist blood
pressure measuring unit 155. That is, the calibrator 154
determines the blood pressure values of the maximum value
501 and the minimum value 502 of the pressure pulse wave
detected by the pulse wave measuring unit 151.
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[0097] (Calibration Method)

[0098] The pulse wave measuring unit 151 starts recording
the pressure pulse wave data of the pressure pulse wave, and
sequentially stores the pressure pulse wave data in the
memory device 160 (step S601). Thereafter, for example, a
user activates the wrist blood pressure measuring unit 155
using the operation unit 163 to start measurement by the
oscillometric method (step S602). Based on the pulse wave
signal Pm, the wrist blood pressure measuring unit 155
records SBP data and DBP data obtained by detecting SBP
and DBP by the oscillometric method, respectively, and
stores the recorded SBP data and DBP data in the memory
device 16G (step SS03).

[0099] The calibrator 154 acquires pressure pulse waves
corresponding to the SBP data, and the DBP data from the
pressure pulse wave data (step S604). The calibrator 154
obtains a calibration formula based on the maximum value
501 of the pressure pulse wave corresponding to SBP and
the minimum value 502 of the pressure pulse wave corre-
sponding to DBP (step S605).

[0100] Next, the connecting unit 130 included in the blood
pressure measuring apparatus 100 according to the present
embodiment will be explained with reference to FIG. 7A,
FIG. 7B, FIG. 7C, FIG. 8A, PIG. 8B, FIG. 9A, FIG. 9B,
FIG. 10A, FIG. 10B, FIG. 11A and FIG. 11B.

[0101] FIG. 7A and FIG. 7B both shew a case in which the
connecting unit 130 is made only of an impact absorbing
material. In FIG. 7A, the connecting unit 130 is made of a
sponge having good impact absorbability. In FIG. 7B, one or
more (in this case, six) columnar solid bodies made of a
material having good impact absorbability connect, the
pulse wave detector 110 and the blood pressure measuring
device 150 as the connecting unit 130. The material having
good impact absorbability is, for example, a material that
absorbs energy with almost no repulsion to an external force.
However, since the connecting unit 130 only needs to
connect the pulse wave detector 110 and the blood pressure
measuring device 150 which are separated from each other,
it does not have to be a material that particularly excels in
impact absorbability.

[0102] InFIG. 7C, two columnar solid bodies connect the
pulse wave detector 110 and the blood pressure measuring
device 150 as the connecting unit 130. One of the solid
bodies includes a signal line for transmitting an electrical
signal, and connects the pressure pulse wave sensor 111 and
the pulse wave measuring unit 151, and the electric power
source unit 161, and the other solid body includes & duct
that is a tube for carrying a fluid (for example, a gas), and
connects a pressing unit 112 and the pump-and-valve 152,
and the pressure sensor 153, etc.

[0103] The connecting unit 130 in FIG. 7A s, for example,
a sponge made of polyurethane, which is a synthetic resin,
arubber material, or a foaming agent. The sponge is a porous
soft material having numerous fine pores therein, and it is
possible to freely adjust the impact absorbability through
blending the rubber material and the foaming agent. In the
example of FIG. 7A, the signal line connecting the pressure
pulse wave sensor 111 and the electric power source unit
161, and the signal line connecting the pressure pulse wave
sensor 111 and the pulse wave measuring unit 151 are
hollowed out through the sponge. Furthermore, in the
example of FIG. 7A, a duct, which is a tube carrying a gas,
that connects the pressing unit 112 and the pump-and-valve
152, and a duct connecting the pressing unit 112 and the
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pressure sensor 153 (not shown) are hollowed out through
the sponge. Furthermore, the connecting unit 130 may be,
for example, a low resilience soft foam (for example, a
styrene elastomer crosslinked foam) which excels in energy
absorbability, or a low resilience urethane foam.

[0104] The material of the connecting unit 130 in FIG. 7B
is, for example, a rubber material. A part of the columnar
solid body that constitutes the connecting unit 130 includes
a signal line, and another part of the columnar solid body
includes a duct which is a tube that carries a gas. In the
example of FIG. 7B, there are two signal lines, one con-
necting the pressure pulse wave sensor 111 and the electric
power source unit 161, and the other connecting the pressure
pulse wave sensor 111 and the pulse wave measuring unit
151, and two ducts, one connecting the pressing unit 112 and
the pump-and-valve 152, and the other connecting the
pressing unit 112 and the pressure sensor 153 (not shown).
[0105] The connecting unit 130 of FIG. 7C is, for
example, made of the same material as the connecting unit
130 of FIG. 7B, which is a material that excels in impact
absorbability. One of the columnar solid bodies constituting
the connecting unit 130 includes a signal line, and the other
one includes a duct which is a tube for conveying a fluid. In
the example of FIG. 7C, there are two signal lines, one
connecting the pressure pulse wave sensor 111 and the
electric power source unit 161, and the other connecting the
pressure pulse wave sensor 111 and the pulse wave measur-
ing unit 151, and two ducts, one connecting the pressing unit
112 and the pump-and-valve 152, and the other connecting
the pressing unit 112 and the pressure sensor 153 (not
shown). Here, the connecting unit 130 is characterized by its
structure and not the material.

[0106] For example, if the connecting unit 130 is a mate-
rial that excels in impact absorbability, when the cuff of the
blood pressure measuring device 150 is expanded or con-
tracted, the movement of the blood pressure measuring
device 150 is absorbed by the connecting unit 130, and will
be difficult to be transmitted to the pulse wave detector 110.
As a result, the accuracy of the pulse wave measurement of
the pulse wave detector 110 will improve, and the blood
pressure value for each pulse can be accurately measured.
Furthermore, as shown in F1G. 7A and FIG. 7B, by including
the signal line and the duct in the connecting unit 130, the
electric power source unit 161, the pulse wave measuring
unit 151, the pump-and-valve 152, and the pressure sensor
153 can be installed in the blood pressure measuring device
150 without being installed in the pulse wave detector 110.
Therefore, the pulse wave detector 110 becomes compact
and lightweight, the pressure pulse wave sensor 111 can be
easily disposed on the radial artery, and the pressure pulse
wave sensor 111 can reliably acquire the pulse wave. As a
result, the accuracy of the pulse wave measurement of the
pulse wave detector 110 will improve, and the blood pres-
sure value for each pulse can be accurately measured.
[0107] FIG. 8A shows an example of a state in which two
connecting lines connecting the pressure pulse wave sensor
111 and the electric power source unit 161, and the pulse
wave measuring unit 151 exit the device of the pulse wave
detector 110 and enter the blood pressure measuring device
150.

[0108] In FIG. 84, it is assumed that the palm of the left
hand is placed above. Therefore, the two connecting lines
connecting the pressure pulse wave sensor 111 and the
electric power source unit 161, and the pulse wave measur-
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ing unit 151 are all disposed outside the apparatus on the
side of the arm on the thumb side of the left hand. By
arranging the connecting lines in this manner, the connecting
lines would net need to be disposed inside the connecting
unit 130, which allows the width of the connecting unit 130
(the distance between the pulse wave detector 110 and the
blood pressure measuring device 150) to be reduced, and
allows the blood pressure measuring apparatus 100 to be
made compact. Furthermore, the wires would be arranged
outside, the apparatus on the side of the arm on the thumb
side. Arms more easily interfere with surrounding objects on
the outer arm side, i.e., on the little finger side, rather than
the inner arm side, on the thumb side. Therefore, by arrang-
ing the wires on the side of the arm on the thumb side (the
inner arm), the trouble of disconnection, etc. caused by the
wires interfering with the surrounding objects is less likely
to occur.

[0109] FIG. 8A shows an example of the blood pressure
measuring apparatus 100 being attached to the left hand;
however, the same also applies in the case where it is
attached to the right hand. That is, also in the case of the
right hand, the connecting line (electrically) connecting the
pulse wave detector 110 and the blood pressure measuring
device 150 would be arranged outside the apparatus on the
side of the arm on the thumb side. The effect is similar to that
in the case of the left hand.

[0110] FIG. 8B shows a case in which the connecting unit
130 existing between the pulse wave detector 110 and the
blood pressure measuring device 150 in FIG. 8 A is removed,
and the duct connecting the pressing unit 112 and the
pump-and-valve 152 etc. also exits the pulse, wave detector
110 and enters the blood pressure measuring device 150.
That is, the blood pressure measuring apparatus 100 is in the
extending direction of the arm to which it is attached, and
does not have the connecting unit disposed between the
pulse wave detector 110 and the blood pressure measuring
device 150 (for example, a void is provided to form a gap).
The connecting unit 130 includes a signal line and a duct,
extends in a direction intersecting the extending direction of
the arm (for example, passes outside the pulse wave detector
110 and the blood pressure measuring device 150), and
connects the pulse wave detector 110 and the blood pressure
measuring device 150.

[0111] In FIG. 8B, in the same manner as FIG. 8A, it is
assumed that the palm of the left hand is upward. Therefore,
all of the connecting units 130 including the signal line and
the duct are disposed outside the apparatus on the side of the
arm on the thumb side of the left hand. By arranging the
connecting unit 130 in this manner, it is unnecessary to
arrange the connecting unit 130 between the pulse wave
detector 110 and the blood pressure measuring device 150
and on the extending direction of the arm, and thus the
distance between the pulse wave detector 110 and the blood
pressure measuring device 150 can be reduced, and the
blood pressure measuring apparatus 100 can be made com-
pact. Thus, the signal line and the duct are disposed outside
the apparatus on the side of the arm on the thumb side. Arms
more easily interfere with surrounding objects on the outer
arm side, i.e., on the little finger side, rather than on the inner
arm side, i.e., on the thumb side. Therefore, by arranging the
signal line and the duct on the side of the arm on the thumb
side (inner arm), the trouble of disconnection, etc. caused by
the signal line and the duct interfering with surrounding
objects is less likely to occur.
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[0112] In addition, since a gap can be provided between
the pulse wave detector 110 and the blood pressure measur-
ing device 150, the arrangement of the pulse wave detector
110 and the blood pressure measuring device 150 can be
easily and finely adjusted. As a result, since it becomes easy
to arrange the pulse wave detector 110 and the blood
pressure measuring device 150 at a desired position, the
pulse wave detector 110 can acquire pulse waves with
certainty, and the blood pressure measuring device 150 can
measure biological information with high accuracy.

[0113] FIG. 8B shows an example of the blood pressure
measuring apparatus 100 being attached to the left hand,
however, the same also applies in the case where it is
attached to the right hand. That is, the connecting unit 130
connecting the pulse wave detector 110 and the blood
pressure measuring device 150 would be disposed outside
the apparatus on the side of the arm on the thumb side also
in the case of the right hand. The effect is similar to that in
the case of the left hand.

[0114] FIG. 9A and FIG. 9B show the case in which both
connecting units 130 contain gas. In FIG. 9A, the connecting
unit 130 is a bag-like container containing gas. The con-
tainer should toe made of a material that is flexible or elastic
and does not leak gas, such as a rubber material Other
materials for the container include vinyl chloride and sili-
cone. In FIG. 9A and FIG. 9B, the signal line and duct, the
inside of the pulse wave detector 110, and the inside of the
blood pressure measuring device 150 are omitted.

[0115] The connecting unit 130 of FIG. 9A s, for example,
a container of a rubber material that contains air, and has
elasticity by adjusting the internal pressure of the bag so as
to absorb a possible impact. The gas contained in this bag
may be only a rare gas or nitrogen gas which has low
chemical reactivity. The signal line and duct connecting the
pulse wave detector 110 and the blood pressure measuring
device 150 pass through the inside of the connecting unit
130, and the positions thereof are not particularly specified.
[0116] In the connecting unit 130 in FIG. 9B, one or more
columnar solid bodies made of a material having good
impact absorption is connected, to the pulse wave detector
110 and the blood pressure measuring device 150 in the
same container as in FIG. 9A. As in the case of FIG. 7B,
signal lines or ducts may pass through the interior of this
solid body, or may be arranged in a space inside the
container where solid bodies are not present, and gas is
present.

[0117] If the connecting unit 130 is made of a material
having elasticity by adjusting the internal pressure of the bag
so as to absorb an impact, for example, when the cuff of the
blood pressure measuring device 150 is inflated or con-
tracted, the movement of the blood pressure measuring
device 150 is absorbed by the connecting unit 130, and
would be difficult to be transmitted to the pulse wave
detector 110. As a result, the accuracy of the pulse wave
measurement of the pulse wave detector 110 will improve,
and the blood pressure value for each pulse can be accurately
measured.

[0118] FIG. 10A and FIG. 10B show that both connecting
units 130 have a detachable connector, and connect the pulse
wave detector 110 and the blood pressure measuring device
150 by the connector. In either connecting unit 130 in FIG.
10A and FIG. 10B, some connectors also serve as an electric
connection terminal to connect to a signal line, and electri-
cally connect the pulse wave detector 110 and the blood
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pressure measuring device 150. Furthermore, in either con-
necting unit 130 of FIG. 10A and FIG. 10B, some connec-
tors serve as a duct terminal to connect to a duct, and connect
the pulse wave detector 110 and the blood pressure measur-
ing device 150 by the duct. The surface of the connecting
unit 130 in contact with the pulse wave detector 110 and the
surface of the connecting unit 130 in contact with the blood
pressure measuring device 150, for example, have a small
protrusion on the surface, and cushion the impact between
the pulse wave detector 110 and the blood pressure measur-
ing device 150 and the connecting unit 130. Furthermore,
since the projections are made of a material having a large
coeflicient of friction (for example, rubber), the pulse wave
detector 110 and the blood pressure measuring device 150
and the connecting unit 130 do not easily shift. The signal
line in the connecting unit 130 may be in the form of a film
having excellent flexibility, and connectors may be con-
nected to both ends.

[0119] The connecting unit 130 in FIG. 10A is a modifi-
cation of the connecting unit 130 in FIG. 9A, in which
connectors are provided on both sides of the connecting unit
130 of FIG. 9A, on the pulse wave detector 110 side and the
blood pressure measuring device 150 side.

[0120] The connecting unit 130 in FIG. 10B is a modifi-
cation of the connecting unit 130 in FIG. 7A, in which
connectors are provided on both sides of the connecting umit
130 of FIG. 7A, on the pulse wave detector 110 side and the
blood pressure measuring device 150 side, and the connect-
ing unit 130 is made of a material having good impact
absorption (for example, a rubber material).

[0121] The connectors of FIG. 10A and FIG. 10B are both
electric connection terminals or duct terminals; however, the
connectors are not limited thereto, and may merely connect
the pulse wave detector 110 or the blood pressure measuring
device 150 and the connecting unit 130 without serving as
electrical connection terminals or duct terminals.

[0122] By setting the connector in this manner, it is
possible to separate the pulse wave detector 110 and the
blood pressure measuring device 150. Therefore, when one
of the devices fails, only the failed device needs to be
replaced. Therefore, since only the failed device needs to be
replaced, the convenience for the user is enhanced.

[0123] InFIG. 11A, the connecting unit 130 has a bellows
structure, and connects the pulse wave detector 110 and the
blood pressure measuring device 150. FIG. 11B shows the
pulse wave detector 110 and the blood pressure measuring
device 15G connected by a universal joint.

[0124] By forming the connecting unit 130 in a bellows
structure as shown in FIG. 11A, a closed space having a
variable volume can be created, and by making the closed
space airtight, it can serve as a resilient cushion. Therefore,
the vibration of the blood pressure measuring device 150 is
less likely to be transmitted to the pulse wave detector 110,
and the pulse wave detector 110 can detect the pulse wave
with high accuracy. In addition, the bellows structure allows
the position of the pulse wave detector 110 and the blood
pressure measuring device 150 located at both ends of the
connecting unit 130 to be freely positioned not only in the
expansion and contraction direction but also in a direction
perpendicular thereto. Therefore, there is an effect that the
pulse wave detector 110 and the blood pressure measuring
device 150 may be freely arranged.

[0125] By connecting the pulse wave detector 110 and the
blood pressure measuring device 150 by a universal joint as
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shown in FIG. 11B, the arrangement of the pulse wave
detector 110 and the blood pressure measuring device 150
can be freely changed, and the pulse wave detector 11C and
the blood pressure measuring device 150 would be less
likely to interfere with each other. Therefore, the measure-
ment accuracy of the pulse wave detector 110 and the blood
pressure measuring device 150 is improved.

[0126] In the above-described embodiment, the pressure
pulse wave sensor 111 detects, for example, a pressure pulse
wave of the radial artery passing through a to-be-measured
site (for example, the left wrist) (tonometry method). How-
ever, the present invention is not limited thereto. The pres-
sure pulse wave sensor 111 may detect a pulse wave of a
radial artery passing through a to-be-measured site (for
example, the left wrist) as a change in impedance (imped-
ance method). The pressure pulse wave sensor 111 may
include a light-emitting element that emits light toward an
artery passing through the corresponding portion of the
to-be-measured site, and a light-receiving element that
receives reflected light (or transmitted light) of the emitted
light, and may be configured to detect the pulse wave of the
artery as changes in volume (photoelectric method). The
pressure pulse wave sensor 111 may also include a piezo-
electric sensor in contact with the to-be-measured site, and
may be configured to detect a strain caused by the pressure
of the artery passing through the corresponding portion of
the to-be-measured site as a change in electric resistance
(piezoelectric method). Furthermore, the pressure pulse
wave sensor 111 may include a transmitting element that
transmits radio waves (transmission waves) toward an artery
passing through the corresponding portion of the to-be-
measured site, and a receiving element that receives
reflected waves of the transmitted radio waves, and may be
configured to detect a change in distance between the artery
and the sensor caused by the pulse wave of the artery as a
phase shift between the transmission waves and the reflected
waves (radio wave irradiation method). As long as the
method provides an observation of a physical quantity used
to calculate the blood pressure, any method may be adopted
in addition to the above.

[0127] In the embodiment described above, the blood
pressure measuring apparatus 100 is assumed to be attached
to the left wrist as a site to be measured. However, the
present invention is not limited thereto, and the blood
pressure measuring apparatus 100 may also be attached to
the right wrist. The site to be measured should be where the
artery passes, therefore, may be the upper limb such as the
upper arm other than the wrist, or the lower limb such as the
ankle or thigh.

[0128] According to the embodiment described above,
since the pulse wave detector 110 that detects a pulse wave
in a temporally continuous manner and the blood pressure
measuring device 150 that measures biological information
(first biological, information) intermittently are physically
connected to be integrated with each other, the biological
information measuring apparatus is made compact. There-
fore, measuring can be facilitated, which enhances the
convenience for a user. Furthermore, since a pulse wave is
calibrated based on the biological information, the biologi-
cal information (second biological information) is calculated
from the pulse wave, and the pulse wave is calibrated based
on the biological information measured by the blood pres-
sure measuring device 150, it possible to calculate biological
information with high accuracy from the pulse wave. There-
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fore, a user can easily obtain biological information with
high accuracy. Furthermore, since the blood pressure mea-
suring device 150 only performs intermittent measurement,
the time during which the blood pressure measuring device
150 interferes with the user is reduced.

[0129] Furthermore, since the pulse wave detector 110 is
disposed on the wrist of the living body, and the blood
pressure measuring device 150 is disposed on the upper arm
side of the pulse wave detector 110, the pulse wave can be
reliably detected from the wrist. The length of the pulse
wave detector 110 has a smaller width than the length of the
blood pressure measuring device 150 in the arm-extending
direction. This enables the blood pressure measuring device
150 to be arranged even closer to the palm. Thus, the pulse
wave can be easily detected and the measurement accuracy
can be maintained in a good condition. The pulse wave
detector 110 differs in height between a first portion to be
arranged on the palm side and a second portion to be
arranged on the back side of the hand. The blood pressure
measuring device 150 differs in height between a third
portion to be arranged on the palm side and a fourth portion
to be arranged on the back side of the hand. The first portion
and the third portion differ in height. The second portion and
the third portion differ in height. This makes it easy for a user
to determine positions of the pulse wave detector 110 and the
blood pressure measuring device 150 visually and hapti-
cally, thereby facilitating the positioning between the pulse
wave detector 110 and the blood pressure measuring device
150.

[0130] The pulse wave detector 110 differs from the blood
pressure measuring device 150 in terms of height from the
surface of the arm at any position of the arm to which they
are disposed. This makes it easy for a user to determine a
position of the pulse wave detector 110 visually and hapti-
cally, thereby facilitating the positioning of the pressure
pulse wave sensor 111. By measuring biological information
with higher accuracy than that obtained from the pulse wave
detector 110, and calibrating the biological information with
high accuracy obtained from the blood pressure measuring
device 150, the accuracy of biological information obtained
based on a pulse wave from the pulse wave detector 110 can
be ensured. This allows biological information to be calcu-
lated with high accuracy in a temporally continuous manner.
Since the pulse wave detector 110 detects a pulse wave for
each pulse, and the biological information relates to blood
pressure, the biological information measuring apparatus is
able to measure the blood pressure for each pulse wave per
pulse in a temporally continuous manner. With the biologi-
cal information measuring apparatus being constantly worn,
accurate information can be acquired while calibrating bio-
logical information in a temporally continuous manner.

[0131] The apparatus of the present invention can also be
realized by a computer and a program, and the program can
be recorded on a recording medium or provided through a
network.

[0132] Furthermore, each of the above-described devices
and their device portions can be implemented either as a
hardware configuration or as a combined configuration of
hardware resources and software. The software of the com-
bined configuration may be a program pre-installed in a
computer from a network or a computer-readable storage
medium to be executed by the processor of the computer for
implementation of the functions of the respective devices.
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[0133] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inven-
tions. Indeed, the novel embodiments described herein may
be embodied in a variety of other forms; furthermore,
various omissions, substitutions and changes in the form of
the embodiments described herein may be made without
departing from the spirit of the inventions. The accompa-
nying claims and their equivalents are intended to cover
such forms or modifications as would fall within the scope
and spirit of the inventions.

[0134] A part or all of the above-mentioned embodiments
may also be described as in the following additional notes,
without, limitation thereto.

[0135] (Additional Note 1)

[0136] A biological information measuring apparatus
including a portion having impact absorbability that physi-
cally connects and integrates a portion for detecting a pulse
wave and a portion for measuring biological information,
and comprising a hardware processor and a memory,

[0137] wherein the hardware processor is configured to
[0138] detect the pulse wave in a temporally continuous
manner,

[0139] intermittently measure first biological information,
and

[0140] calibrate the pulse wave according to the biological

information, and

[0141] the memory is

[0142] a memory device for storing the biological infor-
mation.

[0143] (Additional Note 2)

[0144] A biological information measuring method in an

apparatus including a portion having impact absorbability
that physically connects and integrates a portion for detect-
ing a pulse wave and a portion for measuring biological
information, comprising:

[0145] detecting the pulse wave in a temporally continu-
ous manner by using at least one hardware processor,
[0146] intermittently measuring the biological informa-
tion by using at least one hardware processor, and

[0147] calibrating the pulse wave with the biological
information by using at least one hardware processor.
[0148] (Additional Note 3)

[0149] A biological information measuring apparatus
including a portion that physically connects a portion for
detecting a pulse wave and a portion for measuring biologi-
cal information, and comprising a hardware processor and a
memory,

[0150] wherein the hardware processor is configured to
[0151] detect the pulse wave in a temporally continuous
manner,

[0152] intermittently measure the biological information,
and

[0153] calibrate the pulse wave according to the biological

information, and

[0154] the memory is

[0155] a memory device for storing biological information
calculated from the pulse wave.

[0156] (Additional Note 4)

[0157] A biological information measuring method in an
apparatus including a portion that physically connects a
portion for detecting a pulse wave and a portion for mea-
suring biological information, comprising:
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[0158] detecting the pulse wave in a temporally continu-
ous manner by using at least one hardware processor,
[0159] intermittently measuring the biological informa-
tion by using at least one hardware processor, and

[0160] calibrating the pulse wave with the biological
information by using at least one hardware processor.

What is claimed is;

1. A biological information measuring apparatus compris-
ing:

a detector configured to detect a pulse wave in a tempo-

rally continuous manner;

a measuring device configured to intermittently measure
biological information and calibrate the pulse wave
with the biological information; and

a connector having impact absorbability configured to
physically connect and integrate the detector and the
measuring device.

2. Abiological information measuring apparatus compris-

ing:

a detector configured to detect a pulse wave in a tempo-
rally continuous manner;,

a measuring device configured to intermittently measure
biological information and calibrate the pulse wave
with the biological information; and

a connector configured to physically connect and integrate
the detector and the measuring device.

3. The apparatus according to claim 1, wherein the
detector is configured to have a volume and a mass smaller
than those of the measuring device.

4. The apparatus according to claim 1, further comprising:

a drive unit configured to drive a pressing unit included in
the detector and a cuff included in the measuring
device; and

an electric power source unit configured to supply power
to units included in the detector and the measuring
device,

wherein the drive unit and the electric power source unit
are configured to be included in the measuring device.

5. The apparatus according to claim 4, wherein the drive
unit comprises a pump-and-valve and a pressure sensor, and
adjusts a pressure of the cuff or the pressing unit.

6. The apparatus according to claim 1, further comprising:

a first drive unit configured to drive a pressing unit
included in the detector;

a second drive unit configured to drive a cuff included in
the measuring device; and

an electric power source unit configured to supply power
to units included in the detector and the measuring
device,

wherein the first drive unit is configured to be included in
the detector, and the second drive unit and the electric
power source unit are configured to be included in the
measuring device.

7. The apparatus according to claim 6, wherein the first
drive unit and the second drive unit respectively comprise a
pump-and-valve and a pressure sensor, and adjust a pressure
of the cuff or the pressing unit.

8. The apparatus according to claim 1, further comprising
a display configured to display a detection result of the
detector or a measurement result of the measuring device,
wherein the display is included in the measuring device.

9. The apparatus according to claim 1, further comprising
a first display configured to display a detection result of the
detector, and a second display configured to display a
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measurement result of the measuring device, wherein the
first display is included in the detector, and the second
display is included in the measuring device.

10. The apparatus according to claim 1, further compris-
ing an operation unit configured to operate the detector and
the measuring device, wherein the operation unit is included
in the measuring device.

11. The apparatus according to claim 1, further compris-
ing a first operation unit configured to operate the detector,
and a second operation unit configured to operate the
measuring device, wherein the first operation unit is
included In the detector, and the second operation unit is
included in the measuring device.

12. The apparatus according to claim 1, wherein the
connecting unit is configured to extend in a direction con-
necting the detector and the measuring device in a straight
line, and connect the detector and the measuring device.

13. The apparatus according to claim 1, wherein the
connecting unit is configured to extend in a direction inter-
secting with a direction connecting the detector and the
measuring device in a straight line to connect the detector
and the measuring device.

14. The apparatus according to claim 1, wherein the
detector and the measuring device are configured to be
installed on a wrist, and the connecting unit is configured to
extend from the detector and the measuring device in a
direction intersecting a direction in which an arm is
extended to connect the detector and the measuring device.

15. The apparatus according to claim 1, wherein the
connecting unit is configured to connect the detector and the
measuring device with a detachable connector.

16. The apparatus according to claim 15, wherein a part
of the connector is configured to be connected to a signal
line for transmitting an electrical signal between the detector
and the measuring device, and

in a case where the drive unit is included only in the

measuring device, another part of the connector is
configured to be connected to a tube through which gas
flows in and out between the detector and the measur-
ing device.
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17. The apparatus according to claim 1, wherein the
connecting unit is configured to connect the detector and the
measuring device by a tube having a bellows structure.

18. The apparatus according to claim 1, wherein the
connecting unit is configured to connect the detector and the
measuring device by a universal joint.

19. The apparatus according to claim 1, wherein the
measuring device is configured to measure the biological
information with higher accuracy than biological informa-
tion obtained from the detector.

20. The apparatus according to claim 1, wherein the

detector is configured to detect the pulse wave per pulse, and
the biological information is blood pressure.

21. A biological information measuring method in a
biological information measuring apparatus comprising a
connecting unit having impact absorbability, which physi-
cally connects and integrates a detector that detects a pulse
wave and a measuring device that measures biological
information, the method comprising:

detecting the pulse wave in a temporally continuous
manner;

intermittently measuring the biological information; and

calibrating the pulse wave according to the biological
information.

22. A non-transitory computer readable medium storing a
computer program which is executed by a computer to
provide the steps of, the computer being included in the
apparatus that comprises a connecting unit having impact
absorbability, which physically connects and integrates a
detector that detects a pulse wave and a measuring device
that measures biological information:

detecting a pulse wave in a temporally continuous man-
ner;

intermittently measuring biological information; and

calibrating the pulse wave according to the biological
information.
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