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Description

TECHNICAL FIELD

[0001] The present technology relates to a measuring
device and a measuring method.

BACKGROUND ART

[0002] Conventionally, a measuring device for meas-
uring a blood pressure capable of easily measuring the
blood pressure and is convenient is suggested (Patent
Document 1) .

CITATION LIST

PATENT DOCUMENT

[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. 2014-12072

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] Such measuring device is required to be con-
venient and to measure a blood pressure with high ac-
curacy. In order to measure a blood pressure with high
accuracy, a method referred to as an oscillometric meth-
od is conventionally effective.
[0005] Since the oscillometric method usually requires
a cuff and a large air pump, a device becomes large in
size, and this is not suitable for the purpose of carrying
the same and easily measuring a blood pressure. Fur-
thermore, it is difficult to easily measure the blood pres-
sure in daily life because the measurement using the cuff
or air pump takes time and effort.
[0006] The present technology is achieved in view of
such circumstances, and an object thereof is to provide
a measuring device and a measuring method capable of
easily measuring a blood pressure with a simple config-
uration.

SOLUTIONS TO PROBLEMS

[0007] In order to solve the above-mentioned problem,
a first technology is a measuring device provided with a
pressing unit that presses a part of a user’s body accord-
ing to adjustment by a user, a pressure measuring unit
that measures a pressing force by the pressing unit, and
a blood flow measuring unit that measures a blood flow
velocity of the user in a case where the pressing force is
in a predetermined state.
[0008] Furthermore, a second technology is a meas-
uring method provided with pressing a part of a user’s
body by a pressing unit according to adjustment by a
user, measuring a pressing force by the pressing unit,
and measuring a blood flow velocity of the user in a case

where the pressing force is in a predetermined state.
[0009] Furthermore, a third technology is a measuring
device provided with a pressing unit that presses a part
of a user’s body, a pressure measuring unit that meas-
ures a pressing force by the pressing unit, a blood flow
measuring unit that measures a blood flow velocity of a
user in a case where the pressing force is in a predeter-
mined state, a target pressure setting unit that sets a
target pressure being a target of the pressing force, and
a pressing control unit that controls the pressing unit such
that the pressing force matches the target pressure.
[0010] Furthermore, a fourth technology is a measur-
ing method provided with pressing a part of a user’s body
to measure a pressing force, measuring a blood flow ve-
locity of a user in a case where the pressing force is in a
predetermined state, setting a target pressure being a
target of the pressing force, and controlling the pressing
unit such that the pressing force matches the target pres-
sure.

EFFECTS OF THE INVENTION

[0011] According to the present technology, a blood
pressure may be easily measured with a simple config-
uration. Note that, the effects are not necessarily limited
to the effects herein described and may be any effect
described in the present specification.

BRIEF DESCRIPTION OF DRAWINGS

[0012]

Fig. 1 is a block diagram illustrating a configuration
of a measuring device according to a first embodi-
ment.
Fig. 2 is an external view of the measuring device.
Fig. 3 is a view illustrating a configuration of a press-
ing unit according to the first embodiment.
Fig. 4 is an explanatory view of a blood pressure
measuring method.
Fig. 5 is a flowchart illustrating an instruction infor-
mation outputting process until a maximum blood
pressure is measured.
Fig. 6 is a flowchart illustrating an instruction infor-
mation outputting process until a minimum blood
pressure is measured.
Fig. 7 is an explanatory view of a user interface of
the measuring device.
Fig. 8 is an explanatory view of an output of instruc-
tion information.
Fig. 9 is an explanatory view of an output of instruc-
tion information.
Fig. 10 is an explanatory view of an output of instruc-
tion information.
Fig. 11 is a block diagram illustrating a configuration
of an information processing device.
Fig. 12 is a block diagram illustrating a configuration
of an information processing device and a terminal
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device.
Fig. 13 is a block diagram illustrating a configuration
of a measuring device according to a second em-
bodiment.
Fig. 14 is a view illustrating a configuration of a press-
ing unit.
Fig. 15 is a flowchart illustrating a pressing control-
ling process until a maximum blood pressure is
measured.
Fig. 16 is a flowchart illustrating a pressing control-
ling process until a minimum blood pressure is meas-
ured.
Fig. 17 is a view illustrating a variation of a measuring
device.

MODE FOR CARRYING OUT THE INVENTION

[0013] An embodiment of the present technology is
hereinafter described with reference to the drawings.
Note that, the description is given in the following order.

<1. First Embodiment>
[1-1. Configuration of measuring device]
[1-2. Configuration of pressing unit]
[1-3. Blood pressure measuring method]
[1-4. Instruction information outputting process]
[1-5. User interface]
<2. Second Embodiment>
[2-1. Configuration of measuring device]
[2-2. Configuration of pressing unit]
[2-3. Pressing controlling process]
<3. Variation>

<1. First Embodiment>

[1-1. Configuration of measuring device]

[0014] First, a configuration of a measuring device 100
is described with reference to Fig. 1. The measuring de-
vice 100 is provided with a pressing unit 101, a pressure
measuring unit 102, a blood flow measuring unit 103, an
output unit 104, a measurement control unit 105, a target
pressure setting unit 106, an instruction information gen-
erating unit 107, and an output control unit 108.
[0015] The pressing unit 101 is a pressing mechanism
that presses a part of a user’s body (for example, a wrist
in a case where the measuring device 100 is worn on the
wrist) by a pressing force based on adjustment by a user.
[0016] The pressure measuring unit 102 is a known
pressure sensor that measures the pressing force on a
part of the user’s body by the pressing unit 101.
[0017] The blood flow measuring unit 103 is a blood
flow sensor that measures a blood flow velocity in a state
in which the pressing force and a target pressure match.
A change in a blood flow velocity over time is measured
as a pulse wave. As a method of measuring the pulse
wave, there are a photoplethysmography (PPG) method,
a pressure sensor method, and the like. The PPG method

is a method in which light is applied to a blood vessel and
reflected light is detected by a light detector, and a
change in light absorption amount in association with a
change in capacity of the blood vessel occurring with
deliver of blood is obtained as the pulse wave. The pres-
sure sensor method is a method in which a piezoelectric
pressure wave sensor module including a sensor block
and a control substrate is used to detect a minute pres-
sure change or oscillation with high sensitivity, thereby
detecting the pulse wave. As a method of measuring the
blood flow velocity, there are a laser Doppler method, an
optical fiber method, an ultrasonic method, and the like.
The laser Doppler method measures the blood flow ve-
locity based on scattered light intensity fluctuation infor-
mation from living tissue. The optical fiber method is a
method of applying and receiving a laser beam to and
from the living tissue by means of an optical fiber, and
measuring the blood flow velocity based on the scattered
light intensity fluctuation information from the living tis-
sue. The ultrasonic method is a method of measuring the
blood flow velocity using an ultrasonic Doppler method.
[0018] The output unit 104 is a display monitor includ-
ing a liquid crystal display (LCD), a plasma display panel
(PDP), an organic electro luminescence (EL) panel, and
the like, for example. The output unit 104 displays a user
interface of the measuring device 100, an instruction of
pressing force adjustment, and the like. Note that, the
output unit 104 may be a speaker that outputs a sound.
[0019] The measurement control unit 105 controls an
entire measuring device 100 and each unit. The meas-
urement control unit 105 also performs measurement
control so that the blood flow measuring unit 103 meas-
ures the blood flow velocity of the user in a state in which
the pressing force measured by the pressure measuring
unit 102 matches the target pressure. Furthermore, this
also performs a process of obtaining a blood pressure of
the user on the basis of the pressing force measured by
the pressure measuring unit 102 and the blood flow ve-
locity measured by the blood flow measuring unit 103.
The pressing force at a time when the pulse wave that
is a change in blood flow velocity over time disappears
is obtained as a maximum blood pressure. Furthermore,
the pressing force that compresses the user’s body when
the pressing force is reduced from the state in which the
pulse wave disappears and steady amplitude of the pulse
wave is restored is obtained as a minimum blood pres-
sure.
[0020] The target pressure setting unit 106 sets the
target pressure serving as a target of the pressing force
by the pressing unit 101. The measuring device 100
presents instruction information to the user so that the
target pressure and the pressing force by the pressing
unit 101 match to issue an adjustment instruction of the
pressing force. Note that, when the target pressure
matches the pressing force of the pressing unit 101, they
may be completely the same or may approximate within
a predetermined range. The target pressure setting unit
106 checks amplitude of the pulse wave that is the
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change in blood flow velocity measured by the blood flow
measuring unit 103 over time, and updates the target
pressure so as to gradually increase the pressing force
until the maximum blood pressure is measured on the
basis of an oscillometric method, and updates the target
pressure so as to gradually decrease the pressing force
after the maximum blood pressure is measured.
[0021] The instruction information generating unit 107
compares the target pressure set by the target pressure
setting unit 106 with the current pressing force by the
pressing unit 101 measured by the pressure measuring
unit 102 and generates the instruction information to be
presented to the user (pressing adjustment instruction).
[0022] The output control unit 108 controls the output
unit 104 to output the instruction information supplied
from the instruction information generating unit 107.
[0023] The measuring device 100 is configured as de-
scribed above. According to a procedure of the oscillo-
metric method, the measuring device 100 gradually in-
creases the pressing force by the pressing unit 101, and
when the pulse wave disappears and the maximum blood
pressure may be measured, this gradually decreases the
pressing force by the pressing unit 101 to measure the
minimum blood pressure.
[0024] The measurement control unit 105, the target
pressure setting unit 106, the instruction information gen-
erating unit 107, and the output control unit 108 are con-
figured by a program, and the program may be installed
on the measuring device 100 in advance, or may be dis-
tributed by downloading, by a storage medium and the
like to be installed on the measuring device 100 by the
user. Furthermore, the measurement control unit 105,
the target pressure setting unit 106, the instruction infor-
mation generating unit 107, and the output control unit
108 may be realized not only by a program but also by
combination of a dedicated device with hardware having
this function, a circuit, and the like.

[1-2. Configuration of pressing unit]

[0025] Next, a configuration of the pressing unit 101 is
described. Note that, configuration examples of the
pressing unit 101 include first to third examples, and in
any example, the measuring device 100 includes a cas-
ing 120 and a band portion 130 and is a wearable device
wound around a user’s arm 1000 as illustrated in Fig. 2.
Furthermore, in any of the first to third examples, as il-
lustrated in Fig. 3, the pressure measuring unit 102 and
the blood flow measuring unit 103 are arranged close to
each other on a side brought into contact with the user’s
arm 1000 on an inner side of the measuring device 100.
This is because the blood flow velocity is measured in a
position where the pressing force is applied and the blood
flow of the user changes.
[0026] Fig. 3 illustrating the configuration of the press-
ing unit 101 is a cross-sectional view taken along line III-
III in Fig. 2. In the first example, as illustrated in Fig. 3A,
the casing 120 itself serves as the pressing unit 101 and

the casing 120 is pressed from a side opposite to a sur-
face on which the pressure measuring unit 102 and the
blood flow measuring unit 103 are provided in a direction
toward the user’s arm 1000. Therefore, the casing 120
and the pressure measuring unit 102 may press the us-
er’s arm 1000 to eliminate the pulse wave, and the blood
flow measuring unit 103 may measure the blood flow
velocity in a pressed site.
[0027] In the second example, the pressing unit 101 is
configured as an adjusting mechanism 101B that adjusts
a length of the band portion 130 of the measuring device
100 as illustrated in Fig. 3B. By adjusting a tightening
degree of the band portion 130 with this adjusting mech-
anism 101B, the casing 120 and the pressure measuring
unit 102 may press the user’s arm 1000 to eliminate the
pulse wave, and the blood flow measuring unit 103 may
measure the blood flow velocity in the pressed site. The
adjusting mechanism 101B may be of any type such as
a slide type, a pin type, and a screw type as long as the
tightening degree may be adjusted by a user operation.
[0028] In the third example, as illustrated in Fig. 3C,
the pressing unit 101 is configured as an adjusting mech-
anism 101C that adjusts the tightening degree of the arm
1000 by the band portion 130 by adjusting a diameter
(thickness) of the band portion 130. By adjusting the tight-
ening degree of the band portion 130 by this adjusting
mechanism 101C, the casing 120 and the pressure
measuring unit 102 may press the user’s arm 1000 to
eliminate the pulse wave, and the blood flow measuring
unit 103 may measure the blood flow velocity at the
pressed site. As a method of adjusting the diameter
(thickness) of the band portion 130, for example, there
is a method in which the inside of the band portion 130
is made a highly airtight cavity and the user supplies air
to the inside of the band portion 130 with a pump to inflate.

[1-3. Blood pressure measuring method]

[0029] Next, an outline of blood pressure measure-
ment according to the present technology is described
with reference to Fig. 4. The present technology meas-
ures the blood pressure on the basis of the oscillometric
method. Specifically, by compressing a part of the user’s
body such as the wrist by pressing and measuring the
blood flow velocity of a compressed part, the blood pres-
sure is measured on the basis of the change in pulse
wave being the change in blood flow over time.
[0030] As illustrated in Fig. 4, the pressing force to com-
press the user’s body at the time when the pulse wave
disappears is the maximum blood pressure, and the
pressing force to compress the user’s body at the time
when it returns from the state in which the pulse wave
disappears to a steady amplitude state is the minimum
blood pressure.
[0031] Therefore, the present technology checks the
amplitude of the pulse wave while measuring the blood
flow velocity by the blood flow measuring unit 103, and
gradually increases the pressing force until the pulse
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wave disappears. At that time, the target pressure is set
for pressurization, and the user is instructed by the in-
struction information to perform the pressing by the
pressing unit 101 at the target pressure. Then, the user
increases the pressing force to match the target pressure
on the basis of the instruction information, and the press-
ing force at the time when the pulse wave disappears is
set as the maximum blood pressure.
[0032] After the maximum blood pressure is meas-
ured, the target pressure is set for depressurization, and
the user is instructed by the instruction information to
perform the pressing by the pressing unit 101 at the target
pressure. Then, the user performs the pressing at the
target pressure on the basis of the instruction information
to gradually decrease the pressing force, and the press-
ing force at the time when the steady amplitude of the
pulse wave is restored is set as the minimum blood pres-
sure. The steady amplitude is the amplitude of the pulse
wave in a normal state in which no load is applied by the
pressing.
[0033] A graph illustrated in Fig. 4 is merely an example
presented for convenience of explanation, but in a case
of the graph in Fig. 4, the pressing force is much larger
than the target pressure in a section A, so that the in-
struction information is output to significantly decrease
the pressing force (depressurize). In a section B, the tar-
get pressure continuously increases, so that the instruc-
tion information is output to increase the pressing force
(pressurize) modestly so as to match the same. Since
the target pressure is constant in a section C, in order to
maintain the pressing force that matches the target pres-
sure, the instruction information is output to maintain the
current pressing force.
[0034] In a section D, since the target pressure contin-
uously decreases, the instruction information is output
so as to decrease the pressing force (depressurize) mod-
estly so as to match the same. Since the pressing force
is much smaller than the target pressure in a section E,
the instruction information is output so as to significantly
increase the pressing force (pressurize).
[0035] In this manner, by allowing the user to appro-
priately adjust the pressing force by the instruction infor-
mation, it becomes possible to easily measure the blood
flow velocity and measure the blood pressure.

[1-4. Instruction information outputting process]

[0036] Next, an instruction information outputting proc-
ess for adjusting the pressing force until the maximum
blood pressure is measured is described with reference
to a flowchart in Fig. 5.
[0037] First, at step S11, the pressure measuring unit
102 measures the pressing force by the pressing unit
101. Next, at step S12, the measurement control unit 105
checks whether or not the blood flow measuring unit 103
successfully measures the blood flow velocity in a match-
ing state of the pressing force and the target pressure.
[0038] In a case where the blood flow is not success-

fully measured at the target pressure in the matching
state of the pressing force and the target pressure, the
procedure shifts to step S13 (No at step S12). Next, at
step S13, the instruction information generating unit 107
compares the target pressure with the current pressing
force measured by the pressure measuring unit 102 at
step S11.
[0039] As a result of the comparison, in a case where
the pressing force is smaller than the target pressure,
the procedure shifts to step S14, and the instruction in-
formation generating unit 107 calculates a difference be-
tween the pressing force and the target pressure. Next,
at step S15, the instruction information generating unit
107 generates instruction information according to the
difference as the instruction information.
[0040] In the generation of the instruction information
at step S15, the difference between the pressing force
and the target pressure calculated at step S14 is com-
pared with a predetermined threshold, and in a case
where the difference is larger than the predetermined
threshold, the instruction information is made an "instruc-
tion to significantly pressurize". On the other hand, in a
case where the difference between the pressing force
and the target pressure is smaller than the predetermined
threshold, the instruction information is made an "instruc-
tion to modestly pressurize". By setting a degree of the
pressurizing instruction in this manner and providing
steps in the pressurizing instruction, it becomes possible
to adjust the pressing force more finely.
[0041] Then, at step S16, the output control unit 108
allows the output unit 104 to output the instruction infor-
mation to be presented to the user. The user adjusts the
pressing force with reference to the instruction informa-
tion being the pressurizing instruction.
[0042] The description returns to step S13. As a result
of the comparison at step S13, in a case where the press-
ing force is larger than the target pressure, the procedure
shifts to step S17, and the instruction information gener-
ating unit 107 calculates a difference between the press-
ing force and the target pressure. Next, at step S18, the
instruction information generating unit 107 generates in-
struction information according to the difference as the
instruction information.
[0043] In the generation of the instruction information
at step S18, the difference between the pressing force
and the target pressure calculated at step S17 is com-
pared with a predetermined threshold, and in a case
where this is larger than the predetermined threshold,
the instruction information is made an "instruction to sig-
nificantly depressurize". On the other hand, in a case
where the difference between the pressing force and the
target pressure is smaller than the predetermined thresh-
old, the instruction information is made an "instruction to
modestly depressurize". By setting a degree of the de-
pressurizing instruction in this manner and providing
steps in the depressurizing instruction, it becomes pos-
sible to adjust the pressing force more finely.
[0044] Then, at step S16, the output control unit 108
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allows the output unit 104 to output the instruction infor-
mation to be presented to the user. The user adjusts the
pressure with reference to the instruction information be-
ing the depressurizing instruction.
[0045] The description returns to step S13. As a result
of the comparison at step S13, in a case where the press-
ing force and the target pressure match, the procedure
shifts to step S19, and the blood flow measuring unit 103
measures the blood flow velocity of the user. Next, at
step S20, the instruction information generating unit 107
generates an instruction to maintain the pressing force,
and at step S16, the output control unit 108 controls the
output unit 104 to present the instruction information to
maintain the pressing force to the user.
[0046] The description returns to step S12. In a case
where the blood flow velocity is successfully measured
in the matching state of the pressing force and the target
pressure at step S12, the procedure shifts to step S21
(Yes at step S12). Then, at step 21, it is determined
whether or not the pulse wave disappears. In a case
where the pulse wave does not disappear, the procedure
shifts to step S22 (No at step S21). It is possible to de-
termine whether or not the pulse wave disappears by
checking the amplitude of the pulse wave that is a change
in blood flow in blood flow velocity over time.
[0047] Then, at step S22, the target pressure setting
unit 106 sets a new target pressure higher than the cur-
rent target pressure. Note that, in a case where the target
pressure is set by the target pressure setting unit 106, it
is preferable to set an upper limit value in advance such
that the target pressure is not set higher than the upper
limit value. This is a safety measure to prevent the target
pressure from being set to an abnormally high value so
that the user’s body is suddenly pressed with a strong
pressing force. Next, the procedure returns to step S11,
and thereafter, a process is performed on the basis of
the new target pressure set at step S22.
[0048] Then, in a case where the pulse wave disap-
pears at step S21, the procedure ends (Yes at step S21).
This is because the maximum blood pressure is the
pressing force when the pulse wave disappears, so that
it becomes not necessary to output the instruction infor-
mation for increasing the pressing force when pulse wave
disappearance disappears.
[0049] Next, an instruction information outputting proc-
ess for adjusting the pressing force until the minimum
blood pressure is obtained is described with reference
to a flowchart in Fig. 6. Note that, steps S11 to S20 of
processes similar to those in the flowchart in Fig. 5 are
not described.
[0050] In a case where the blood flow velocity is suc-
cessfully measured in the matching state of the pressing
force and the target pressure at step S12, the procedure
shifts to step S31 (Yes at step S12). Then, at step 31, it
is determined whether or not the steady amplitude of the
pulse wave is restored. In a case where the steady am-
plitude of the pulse wave is not restored, the procedure
shifts to step S32 (Yes at step S31).

[0051] Then, at step S32, the target pressure setting
unit 106 sets a new target pressure lower than the current
target pressure. Next, the procedure returns to step S11,
and thereafter, a process is performed on the basis of
the new target pressure set at step S32.
[0052] Then, in a case where the steady amplitude of
the pulse wave is restored at step S31, the procedure
ends (Yes at step S31). This is because the minimum
blood pressure is the pressing force when the steady
amplitude of the pulse wave is restored, so that it be-
comes not necessary to output the instruction information
for decreasing the pressing force when the steady am-
plitude is restored.
[0053] The instruction information outputting process
is performed as described above.

[1-5. User interface]

[0054] Next, with reference to Figs. 7 to 10, a user in-
terface and the instruction information output by the out-
put unit 104 of the measuring device 100 are described.
Figs. 7 to 10 illustrate examples in a case where the out-
put unit 104 is a display.
[0055] First, when the blood pressure measurement
by the measuring device 100 is started, a message indi-
cating that the blood pressure measurement is started is
output by the output unit 104 as illustrated in Fig. 7A.
Next, after a lapse of a fixed time from the output of the
message illustrated in Fig. 7A, a message indicating a
method of measuring the blood pressure is output by the
output unit 104 as illustrated in Fig. 7B.
[0056] Then, when the blood pressure measurement
is finished, the output unit 104 outputs a message indi-
cating that the blood pressure measurement is finished
and the maximum blood pressure and the minimum blood
pressure as illustrated in Fig. 7C. This allows the user to
know his/her blood pressure measurement result. Note
that, the user interface during the blood pressure meas-
urement is described later.
[0057] In a case where the output unit 104 is a speaker,
a message similar to that illustrated in Fig. 7 may be
output by a sound. Furthermore, a display on the display
and a sound output from the speaker may be performed
at the same time.
[0058] Next, with reference to Figs. 8 to 10, the output
of the instruction information for adjusting the pressing
force is described. In the present technology, when the
user is urged to adjust the pressing force, not the instruc-
tion presenting a specific numerical value but the instruc-
tion information with which the user may understand to
"make the pressing force stronger than the current press-
ing force" or to "make the pressing force weaker than the
current pressing force" is output. This allows the user to
intuitively adjust the pressing force.
[0059] In a case where the output unit 104 is the dis-
play, there are various instructing methods as illustrated
in Figs. 8 to 10. First, blinking of light illustrated in Fig. 8
is described.
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[0060] As illustrated in Figs. 8A and 8B, an instruction
to pressurize is issued by blinking a down-pointing icon.
Since the pressurization by the adjustment by the user
is to push the casing 120, the pressure measuring unit
102, and the blood flow measuring unit 103 in a direction
toward the user’s body, presentation of the down-pointing
icon may allow the user to intuitively understand that this
is an instruction to pressurize.
[0061] In a case of the instruction to significantly pres-
surize from the current pressing force, the down-pointing
icon blinks rapidly as illustrated in Fig. 8A. On the other
hand, in a case of the instruction to modestly pressurize
from the current pressing force, the down-pointing icon
blinks slower than that at the time of the significant pres-
surization as illustrated in Fig. 7B. This allows the user
to intuitively understand a pressurization degree.
[0062] On the other hand, an instruction to depressu-
rize is issued by blinking an up-pointing icon as illustrated
in Figs. 8C and 8D. Since the depressurization by the
user operation is to weaken the pressing force to push
the measuring device 100 in the direction toward the us-
er’s body, presentation of the up-pointing icon may allow
the user to intuitively understand that this is an instruction
to depressurize.
[0063] In a case of the instruction to significantly de-
pressurize from the current pressing force, the up-point-
ing icon blinks rapidly as illustrated in Fig. 8C. On the
other hand, in a case of the instruction to modestly de-
pressurize from the current pressing force, the up-point-
ing icon blinks slower than that at the time of the signifi-
cant depressurization as illustrated in Fig. 7D. This allows
the user to intuitively understand a depressurization de-
gree.
[0064] In a case of the instruction to maintain the cur-
rent pressing force, both the up-pointing icon and the
down-pointing icon are turned on as illustrated in Fig. 8E.
Therefore, the user may intuitively understand that the
instruction is not to pressurize or depressurize but to
maintain the pressing force.
[0065] Note that, a blinking speed of the icon is, for
example, one blink per 0.5 seconds in a case of the sig-
nificant pressurization/depressurization, and one blink
per 1 second in a case of the modest pressurization/de-
pressurization.
[0066] Next, an animation illustrated in Fig. 9 is de-
scribed. Note that, in Figs. 9A, 9B, 9C, and 9D, a drawing
on a right side of the measuring device 100 illustrates
movement of an icon by the animation.
[0067] As illustrated in Figs. 9A and 9B, an instruction
to pressurize is issued by moving the icon downward.
Since the pressurization by the user operation is to push
the measuring device 100 in the direction toward the us-
er’s body, movement of the icon downward may allow
the user to intuitively understand that this is an instruction
to pressurize.
[0068] In a case of the instruction to significantly pres-
surize from the current pressing force, the icon is rapidly
moved downward as illustrated in Fig. 9A. On the other

hand, in a case of the instruction to modestly pressurize
from the current pressing force, the icon is moved down-
ward slower than that at the time of the significant pres-
surization as illustrated in Fig. 8B. This allows the user
to intuitively understand a pressurization degree.
[0069] On the other hand, an instruction to depressu-
rize is issued by moving the icon upward as illustrated in
Figs. 9C and 9D. Since the pressurization by the user
operation is to push the measuring device 100 in the di-
rection toward the user’s body, movement of the icon
upward may allow the user to intuitively understand that
this is an instruction to depressurize.
[0070] In a case of the instruction to significantly de-
pressurize from the current pressing force, the icon is
rapidly moved upward as illustrated in Fig. 9C. On the
other hand, in a case of the instruction to modestly de-
pressurize from the current pressing force, the icon is
moved upward slower than that at the time of the signif-
icant depressurization as illustrated in Fig. 8D. This al-
lows the user to intuitively understand a pressurization
degree.
[0071] In a case of the instruction to maintain the cur-
rent pressing force, both the upward and downward an-
imations are stopped as illustrated in Fig. 9E. Alterna-
tively, both the upward and downward animations are
displayed as illustrated in Fig. 9F. Therefore, the user
may intuitively understand that the instruction is not to
pressurize or depressurize but to maintain the pressing
force.
[0072] Note that, a moving speed of the icon is, for
example, one cycle per 0.5 seconds in a case of the sig-
nificant pressurization/depressurization, and one cycle
per 1 second in a case of the modest pressurization/de-
pressurization.
[0073] Next, a display of a colored icon in Fig. 10 is
described.
[0074] As illustrated in Figs. 10A and 10B, an instruc-
tion to pressurize is issued by displaying an icon of a
specific color. The specific color is, for example, red and
the like. In a case of the instruction to significantly pres-
surize from the current pressing force, an icon in a dark
color is displayed as illustrated in Fig. 10A. On the other
hand, in a case of the instruction to modestly pressurize
from the current pressing force, an icon in a lighter color
than that in the case of the significant pressurization is
displayed as illustrated in Fig. 10B. This allows the user
to intuitively understand a pressurization degree.
[0075] As illustrated in Figs. 10C and 10D, an instruc-
tion to depressurize is issued by displaying an icon in a
color different from the pressurizing icon, for example, a
blue icon. In a case of the instruction to significantly de-
pressurize from the current pressing force, an icon in
dark blue is displayed as illustrated in Fig. 10C. On the
other hand, in a case of the instruction to modestly de-
pressurize from the current pressing force, an icon in a
lighter blue than that in the case of the significant pres-
surization is displayed as illustrated in Fig. 10D. This al-
lows the user to intuitively understand a pressurization
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degree.
[0076] In a case of the instruction to maintain the cur-
rent pressing force, as illustrated in Fig. 10E, an icon in
another color different from the color indicating pressur-
ization or the color indicating depressurization, for exam-
ple, in white is turned on. Therefore, the user may intui-
tively understand that the instruction is not to pressurize
or depressurize but to maintain the pressing force.
[0077] Note that, it is described above that the display
as the output unit 104 is allowed to display icons and
animations; however, it is also possible to realize a similar
instruction not by the display but by blinking and turning
on of a light provided on the measuring device 100.
[0078] Furthermore, in a case where the output unit
104 is a speaker that outputs a sound, the instruction is
issued by an electronic sound (beep sound and the like)
that is intermittently emitted at regular intervals.
[0079] An instruction to pressurize is issued by output-
ting a high-frequency electronic sound. In a case of the
instruction to significantly pressurize from the current
pressing force, the electronic sound is emitted intermit-
tently at short intervals. On the other hand, in a case of
the instruction to modestly pressurize from the current
pressing force, the electronic sound is intermittently emit-
ted at intervals longer than that in the significant pressur-
ization. This allows the user to intuitively understand a
pressurization degree.
[0080] On the other hand, an instruction to depressu-
rize is issued by outputting an electronic sound at a lower-
frequency than that of the electronic sound of the instruc-
tion to pressurize. In a case of the instruction to signifi-
cantly depressurize from the current pressing force, the
electronic sound is emitted intermittently at short inter-
vals. On the other hand, in a case of the instruction to
modestly depressurize from the current pressing force,
the electronic sound is intermittently emitted at intervals
longer than that in the significant depressurization. This
allows the user to intuitively understand a pressurization
degree.
[0081] In a case of the instruction to maintain the cur-
rent pressing force, an electronic sound at a lower-fre-
quency than that of the electronic sound to instruct the
pressurization and at a higher-frequency than that of the
electronic sound to instruct the depressurization is inter-
mittently emitted or continuously emitted during a prede-
termined time.
[0082] Note that, a method of outputting the instruction
information is not limited to that described with reference
to Figs. 8 to 10, and may be any method as long as the
user may intuitively recognize the instruction information
with this. For example, it is possible to display a message
such as "please press harder", "please press a little hard-
er", "please press softer", "please press a little softer",
and the like on the display as the output unit 104, or output
them as a sound from a speaker, earphones, head-
phones, and the like as the output unit 104.
[0083] The first embodiment is configured as de-
scribed above. According to the first embodiment, the

user may press a part of the body such as the arm with
the pressing unit 101 of the measuring device 100, there-
by easily performing the blood pressure measurement
with a simple configuration. Furthermore, the user is in-
structed to adjust the pressing force not by the specific
numerical value and the like but by the instruction to pres-
surize or depressurize from the current pressing force or
to maintain the current pressing force, so that the user
may intuitively adjust the pressing force.
[0084] Note that, as illustrated in a block diagram in
Fig. 11, a measurement control unit 301, a target pres-
sure setting unit 302, an instruction information generat-
ing unit 303, and an output control unit 304 may form an
information processing device 300. The information
processing device 300 corresponds to an information
processing device recited in claims.
[0085] This information processing device 300 may op-
erate in a terminal device 400 such as a smartphone, a
tablet terminal, and a personal computer as illustrated in
Fig. 12, in addition to a case where this functions in the
measuring device 100 as illustrated in Fig. 11. In this
case, a communicating unit 401 in the terminal device
400 and the measuring device 100 transmit and receive
information such as the pressing force and the target
pressure by wired or wireless communication, and the
instruction information generating unit 303 of the infor-
mation processing device 300 generates instruction in-
formation in the terminal device 400. Then, the output
control unit 304 presents the instruction information to
the user by outputting the instruction information by the
output unit 402 of the terminal device 400. The output
unit 402 of the terminal device 400 includes a display and
a speaker provided on the terminal device 400, and a
sound output processing unit and the like to supply a
sound signal to earphones, headphones, and the like
connected to the terminal device 400.

<2. Second Embodiment>

[2-1. Configuration of measuring device]

[0086] Next, a second embodiment of the present dis-
closure is described. A configuration of a measuring de-
vice 200 according to the second embodiment is de-
scribed with reference to Fig. 13. In the second embod-
iment, a specific configuration of a pressing unit 201 is
different from that of the pressing unit 101 in the first
embodiment. Furthermore, the second embodiment is
different from the first embodiment in including a pressing
control unit 202 and not including an instruction informa-
tion generating unit and an output control unit. Other con-
figurations are similar to those in the first embodiment,
so that they are not described. The second embodiment
does not adjust a pressing force by presenting instruction
information to a user but adjusts the pressing force under
control in the measuring device 200.
[0087] The pressing control unit 202 controls to adjust
a pressing force by controlling a pressing operation of
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the pressing unit 201 on the basis of a difference between
a pressing force measured by a pressure measuring unit
102 and a target pressure set by a target pressure setting
unit 106.

[2-2. Configuration of pressing unit]

[0088] Next, a configuration of the pressing unit 201 is
described. Note that, configuration examples of the
pressing unit 201 include first to third examples, and in
any example, the measuring device 200 includes a cas-
ing 120 and a band portion 130 and is a wearable device
wound around a user’s arm 1000 as illustrated in Fig. 2.
Furthermore, in all the first to third examples, the pressure
measuring unit 102 and a blood flow measuring unit 103
are arranged close to each other on a side brought into
contact with the user’s arm 1000 on an inner side of the
measuring device 200.
[0089] As illustrated in Fig. 14A, the first example is
configured as an operating mechanism that presses the
pressure measuring unit 102 and the blood flow meas-
uring unit 103 in a direction toward the user’s arm 1000
on a surface on a side of the user’s arm 1000 of the casing
120. An operation of this operating mechanism is con-
trolled by a pressing control unit 202. Therefore, the
pressing unit 201 as the operating mechanism may press
the pressure measuring unit 102 and the blood flow
measuring unit 103 against the user’s arm 1000 to elim-
inate a pulse wave and measure a blood pressure.
[0090] In the second example, the pressing unit 201 is
configured as an automatic adjusting mechanism 201B
that adjusts a band length of the band portion 130 of the
measuring device 200 as illustrated in Fig. 14B. An op-
eration of the automatic adjusting mechanism 201B is
controlled by the pressing control unit 202, and by ad-
justing a tightening degree of the band portion 130, the
pressure measuring unit 102 and the blood flow meas-
uring unit 103 may press the user’s arm 1000 to eliminate
the pulse wave and measure the blood pressure. Exam-
ples of the automatic adjusting mechanism 201B include
a mechanism of automatically winding the band portion
130 and the like.
[0091] Note that, a buckle mechanism used when at-
taching the band portion 130 and the automatic adjusting
mechanism of the length of the band portion 130 may be
integrally configured or may be separately configured.
[0092] In the third example, as illustrated in Fig. 14C,
the pressing unit 201 is configured as an automatic ad-
justing mechanism 201C that adjusts the tightening de-
gree of the arm 1000 by the band portion 130 by auto-
matically adjusting a diameter (thickness) of the band
portion 130. An operation of the automatic adjusting
mechanism 201C is controlled by the pressing control
unit 202, and by adjusting the tightening degree of the
band portion 130, the pressure measuring unit 102 and
the blood flow measuring unit 103 may press the user’s
arm 1000 to eliminate the pulse wave and measure the
blood pressure. As a method of adjusting the diameter

(thickness) of the band portion 130, for example, there
is a method of making the inside of the band portion 130
a highly airtight cavity and supplying air to the inside of
the band portion 130 by controlling a small pump (not
illustrated) to inflate.

[2-3. Pressing controlling process]

[0093] Next, a pressing force controlling process in the
second embodiment is described with reference to flow-
charts in Figs. 15 and 16. First, a process of adjusting a
pressing force to obtain a maximum blood pressure is
described with reference to Fig. 15. Note that, the same
step numbers are assigned to a flow similar to that of the
process in the first embodiment in Fig. 5, and description
thereof is not repeated.
[0094] At step S13, the target pressure is compared
with the current pressing force measured by the pressure
measuring unit 102 at step S11, and in a case where the
pressing force is smaller than the target pressure, the
procedure shifts to step S41. Then, at step S41, the
pressing control unit 202 controls the pressing unit 101
to increase the pressing force so as to match the target
pressure.
[0095] Furthermore, in a case where the pressing force
is larger than the target pressure in the comparison at
step S13, the procedure shifts to step S42. Then, at step
S42, the pressing control unit 202 controls the pressing
unit 101 to decrease the pressing force so as to match
the target pressure.
[0096] Moreover, in a case where the pressing force
matches the target pressure in the comparison at step
S13, the procedure shifts to step S43. Then, at step S43,
the blood flow measuring unit 103 measures the blood
flow velocity of the user.
[0097] As described above, a process in a case of in-
creasing the pressing force to obtain the maximum blood
pressure is performed.
[0098] The flowchart in Fig. 16 illustrates a process in
a case of adjusting the pressing force to obtain a mini-
mum blood pressure. In the flowchart in Fig. 16 also,
similarly to the flowchart in Fig. 15, control to increase
the pressing force is performed at step S41, control to
decrease the pressing force is performed at step S42,
and the measurement of the blood flow velocity is per-
formed at step S43 on the basis of a comparison result
between the pressing force and the target pressure at
step S13.
[0099] The measuring device 200 according to the sec-
ond embodiment is configured as described above. Ac-
cording to the second embodiment, the blood pressure
may be easily measured by appropriately adjusting the
pressing force.

<3. Variation>

[0100] Although the embodiments of the present tech-
nology are heretofore described specifically, the present
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technology is not limited to the above-described embod-
iments, and various modifications based on the technical
idea of the present technology may be made.
[0101] A measuring device 100 may be attached to a
user’s body, or may be put on a part of the user’s body
(for example, an arm) and press the part of the body to
measure a blood flow velocity.
[0102] In the measuring device 100, arranging posi-
tions of a pressure measuring unit 102 and a blood flow
measuring unit 103 and an arranging position of a display
as an output unit 104 are not limited to one place. Fig.
17A illustrates an example in which the pressure meas-
uring unit 102 and the blood flow measuring unit 103 are
arranged between a casing 120 that forms the measuring
device 100 and a user’s arm 1000. In the example in Fig.
17A, an output unit 104 is provided on the casing 120.
[0103] Fig. 17B illustrates an example in which the
pressure measuring unit 102 and the blood flow meas-
uring unit 103 are arranged between the band portion
130 on the opposite side of the casing 120 that forms the
measuring device 100 and the user’s arm 1000. In the
example in Fig. 17B, the output unit 104 is provided on
the band portion 130.
[0104] Fig. 17C illustrates an example in which the
pressure measuring unit 102 and the blood flow meas-
uring unit 103 are arranged between the band portion
130 on the opposite side of the casing 120 that forms the
measuring device 100 and the user’s arm 1000. In the
example in Fig. 17C, the output unit 104 is provided on
the casing 120.
[0105] As illustrated in Figs. 17B and 17C, in a case
where the pressure measuring unit 102 and the blood
flow measuring unit 103 are provided on the band portion
130 not on the casing 120 side but on the opposite side
of the casing 120, the pressure measuring unit 102 and
the blood flow measuring unit 103 need to be connected
to a measurement control unit 105 and the like provided
in the casing 120 by a signal line passing through the
band portion 130 or by wireless communication.
[0106] A variation of the arrangement of the pressure
measuring unit 102, the blood flow measuring unit 103,
and the output unit 104 illustrated in Fig. 17 may be com-
bined with any configuration of the pressing unit 101 and
the pressing unit 201 illustrated in Figs. 3A to 3C and
Figs. 14A to 14C, respectively.
[0107] Furthermore, the present technology may be
applied to any wearable device that may be worn on a
body part capable of measuring a blood pressure. For
example, there are a ring-type device to be worn on a
finger, an earring-type device to be worn on an ear, an
armband-type device to be worn on an arm, and the like.
[0108] The present technology may also have follow-
ing configurations.

(1) A measuring device provided with:

a pressing unit that presses a part of a user’s
body according to adjustment by a user;

a pressure measuring unit that measures a
pressing force by the pressing unit; and
a blood flow measuring unit that measures a
blood flow velocity of the user in a case where
the pressing force is in a predetermined state.

(2) The measuring device according to (1), further
provided with:

an instruction information generating unit that
generates instruction information to instruct the
user to change an adjusting degree on the basis
of a measurement result by the pressure meas-
uring unit; and
an output unit that outputs the instruction infor-
mation.

(3) The measuring device according to (1) or (2),
further provided with:
a target pressure setting unit that sets a target pres-
sure that is a target of the pressing force to press a
part of the user’s body.
(4) The measuring device according to (3),
in which the predetermined state is a state in which
the pressing force matches the target pressure.
(5) The measuring device according to (2),
in which the instruction information is generated on
the basis of a difference between the pressing force
and the target pressure.
(6) The measuring device according to (5),
in which, in a case where the pressing force is smaller
than the target pressure, the instruction information
is information to instruct the user to pressurize.
(7) The measuring device according to (6),
configured to set a pressurization degree of the in-
struction information on the basis of comparison be-
tween the difference between the pressing force and
the target pressure, and a threshold.
(8) The measuring device according to any one of
(5) to (7),
in which, in a case where the pressing force is larger
than the target pressure, the instruction information
is information to instruct the user to depressurize.
(9) The measuring device according to (8),
configured to set a depressurization degree of the
instruction information on the basis of comparison
between the difference between the pressing force
and the target pressure, and a threshold.
(10) The measuring device according to any one of
(5) to (9),
in which, in a case where the pressing force is equal
to the target pressure, the instruction information is
information to instruct the user to maintain the press-
ing force.
(11) The measuring device according to any one of
(2) to (10),
in which the instruction information is output by the
output unit as at least any one of light blinking, a
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moving image, a color change, a sound, or a char-
acter.
(12) A measuring method provided with:

pressing a part of a user’s body by a pressing
unit according to adjustment by a user;
measuring a pressing force by the pressing unit;
and
measuring a blood flow velocity of the user in a
case where the pressing force is in a predeter-
mined state.

(13) A measuring device provided with:

a pressing unit that presses a part of a user’s
body;
a pressure measuring unit that measures a
pressing force by the pressing unit;
a blood flow measuring unit that measures a
blood flow velocity of a user in a case where the
pressing force is in a predetermined state;
a target pressure setting unit that sets a target
pressure being a target of the pressing force;
and
a pressing control unit that controls the pressing
unit such that the pressing force matches the
target pressure.

(14) The measuring device according to (13),
in which the predetermined state is a state in which
the pressing force matches the target pressure.
(15) The measuring device according to (13) or (14),
in which pressing by the pressing unit includes at
least any one of diameter adjustment of a band por-
tion or pressing in a direction toward the user.
(16) A measuring method provided with:

pressing a part of a user’s body to measure a
pressing force;
measuring a blood flow velocity of a user in a
case where the pressing force is in a predeter-
mined state;
setting a target pressure being a target of the
pressing force; and
controlling the pressing unit such that the press-
ing force matches the target pressure.

REFERENCE SIGNS LIST

[0109]

100, 200 Measuring device
101 Pressing unit
102 Pressure measuring unit
103 Blood flow measuring unit
104 Output unit
106 Target pressure setting unit
107 Instruction information generating unit

108 Output control unit

Claims

1. A measuring device comprising:

a pressing unit that presses a part of a user’s
body according to adjustment by a user;
a pressure measuring unit that measures a
pressing force by the pressing unit; and
a blood flow measuring unit that measures a
blood flow velocity of the user in a case where
the pressing force is in a predetermined state.

2. The measuring device according to claim 1, further
comprising:

an instruction information generating unit that
generates instruction information to instruct the
user to change an adjusting degree on a basis
of a measurement result by the pressure meas-
uring unit; and
an output unit that outputs the instruction infor-
mation.

3. The measuring device according to claim 1, further
comprising:
a target pressure setting unit that sets a target pres-
sure that is a target of the pressing force to press a
part of the user’s body.

4. The measuring device according to claim 3,
wherein the predetermined state is a state in which
the pressing force matches the target pressure.

5. The measuring device according to claim 2,
wherein the instruction information is generated on
a basis of a difference between the pressing force
and the target pressure.

6. The measuring device according to claim 5,
wherein, in a case where the pressing force is smaller
than the target pressure, the instruction information
is information to instruct the user to pressurize.

7. The measuring device according to claim 6,
configured to set a pressurization degree of the in-
struction information on a basis of comparison be-
tween the difference between the pressing force and
the target pressure, and a threshold.

8. The measuring device according to claim 5,
wherein, in a case where the pressing force is larger
than the target pressure, the instruction information
is information to instruct the user to depressurize.

9. The measuring device according to claim 8,
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configured to set a depressurization degree of the
instruction information on a basis of comparison be-
tween the difference between the pressing force and
the target pressure, and a threshold.

10. The measuring device according to claim 5,
wherein, in a case where the pressing force is equal
to the target pressure, the instruction information is
information to instruct the user to maintain the press-
ing force.

11. The measuring device according to claim 2,
wherein the instruction information is output by the
output unit as at least any one of light blinking, a
moving image, a color change, a sound, or a char-
acter.

12. A measuring method comprising:

pressing a part of a user’s body by a pressing
unit according to adjustment by a user;
measuring a pressing force by the pressing unit;
and
measuring a blood flow velocity of the user in a
case where the pressing force is in a predeter-
mined state.

13. A measuring device comprising:

a pressing unit that presses a part of a user’s
body;
a pressure measuring unit that measures a
pressing force by the pressing unit;
a blood flow measuring unit that measures a
blood flow velocity of a user in a case where the
pressing force is in a predetermined state;
a target pressure setting unit that sets a target
pressure being a target of the pressing force;
and
a pressing control unit that controls the pressing
unit such that the pressing force matches the
target pressure.

14. The measuring device according to claim 13,
wherein the predetermined state is a state in which
the pressing force matches the target pressure.

15. The measuring device according to claim 13,
wherein pressing by the pressing unit includes at
least any one of diameter adjustment of a band por-
tion or pressing in a direction toward the user.

16. A measuring method comprising:

pressing a part of a user’s body to measure a
pressing force;
measuring a blood flow velocity of a user in a
case where the pressing force is in a predeter-

mined state;
setting a target pressure being a target of the
pressing force; and
controlling the pressing unit such that the press-
ing force matches the target pressure.
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