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(54) BIOLOGICAL INFORMATION MEASUREMENT DEVICE

(567)  Provided is a biometric information measuring
device 100, including a sensor module 20 that has N
light-emitting elements 21 (N being an integer of 3 or
more) that emit light having different wavelengths, and
N-1 light-receiving elements 22 that receive light emitted
from the light-emitting elements 21 and reflected by a
biologicaltissue 10 and that output signals corresponding

[FIG.1]

to the light having different wavelengths; and a signal

processing unit that executes signal processing based
on the output of the light-receiving elements 22, in which
at least two light-emitting elements 21 are disposed on
a circumference at a constant radius from light-receiving
elements 22 of the sensor module 20 as a center.
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Description
[Technical Field]

[0001] The present invention relates to a biometric in-
formation measuring device, and particularly relates to
an optical biometric information measuring device for
measuring pieces of biometric information.

[Background Art]

[0002] Inthe related art, pulsimeters, pulse oximeters,
and the like are known as optical biometric information
measuring devices. Pulse oximeters non-invasively
measure a blood oxygen saturation level of a living body.
The principle is that, using a difference in absorbance
with respect to light having a predetermined wavelength
of oxidized hemoglobin and reduced hemoglobin, a light-
emitting element is made to emit light having different
wavelengths to a living body, and the absorbance with
respect to the light is detected to measure a blood oxygen
saturation level (refer to, for example, Patent Literature

1).

[Citation List]
[Patent Literature]
[Patent Literature 1]

[0003] Japanese Unexamined Patent Application,
First Publication No. 3116-000255

[Summary of Invention]
[Technical Problem]

[0004] Meanwhile, although the pulse oximeter as
shown in Patent Literature 1 includes two light-emitting
elements and one light-receiving element, it is difficult to
acquire biometric information including a plurality of
blood components, which are for measuring a blood ox-
ygen saturation level and a blood glucose level, for ex-
ample. In order to acquire pieces of biometric information,
each of separate light-emitting elements and light-receiv-
ing elements are required.

[0005] Accordingly, a pulse oximeter having two sen-
sor modules as shown in Fig. 10 may be conceived, but
there is a problem of this pulse oximeter needing to in-
clude four light-emitting elements, which makes it hard
to realize reduction in size of a device and power saving.
[0006] An object of the present invention is to provide
a biometric information measuring device in which pieces
of biometric information are able to be acquired, while
realizing reduction in size thereof and power saving with
a simple configuration.
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[Solution to Problem]

[0007] Inordertoachieve the above object, a biometric
information measuring device according to one aspect
of the present invention includes:

a sensor module that has N light-emitting elements
(N being aninteger of 3 or more) that emitlight having
different wavelengths, and N-1 light-receiving ele-
ments that receive light emitted from the light-emit-
ting elements and reflected by a living body and that
output signals corresponding to the light having dif-
ferent wavelengths; and

a signal processing unit that executes signal
processing based on the output of the light-receiving
elements,

in which at least two light-emitting elements are dis-
posed on a circumference at a constant radius from
light-receiving elements of the sensor module as a
center.

[0008] Inordertoachieve the above object, a biometric
information measuring device according to another as-
pect of the present invention includes:

a sensor module that includes

a first light-emitting element that emits light hav-
ing a first wavelength,

a second light-emitting element that emits light
having a second wavelength,

athird light-emitting element that emits light hav-
ing a third wavelength,

a first light-receiving element that receives light
emitted from the first light-emitting element and
the second light-emitting element and reflected
by a living body, and that outputs signals corre-
sponding to the light having different wave-
lengths, and

a second light-receiving element that receives
light emitted from the second light-emitting ele-
ment and the third light-emitting element and re-
flected by a living body, and that outputs signals
corresponding to the light having different wave-
lengths; and

a signal processing unit that executes signal
processing based on the output of the light-receiving
elements,

in which the first light-emitting element and the sec-
ond light-emitting element are disposed on a circum-
ference at a constant radius from the first light-re-
ceiving element of the sensor module as a center,
and the second light-emitting element and the third
light-emitting element are disposed on a circumfer-
ence at a constant radius from the second light-re-
ceiving element as a center.
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[Advantageous Effects of Invention]

[0009] Accordingto the presentinvention, itis possible
to provide a biometric information measuring device in
which pieces of biometric information are able to be ac-
quired, while realizing reduction in size thereof and power
saving with a simple configuration.

[Brief Description of Drawings]
[0010]

Fig. 1 is a view showing a configuration example of
a sensor module in a biometric information measur-
ing device according to a first embodiment of the
present invention.

Fig. 2A is a schematic plan view showing the dispo-
sition of light-emitting elements and light-receiving
elements of the sensor module in the biometric in-
formation measuring device according to the first
embodiment of the present invention.

Fig. 2B is a schematic plan view showing the dispo-
sition of the light-emitting elements and the light-re-
ceiving elements of the sensor module in the bio-
metric information measuring device according to
the first embodiment of the present invention.

Fig. 3 is a block diagram showing a functional con-
figuration of a biometric information measuring de-
vice according to a second embodiment of the
present invention.

Fig. 4 is a block diagram showing a functional con-
figuration of a biometric information measuring de-
vice according to a third embodiment of the present
invention.

Fig. 5 is a view showing an external configuration as
an example of the biometric information measuring
device according to the third embodiment of the
present invention.

Fig. 6 is a view showing an external configuration as
an example of a biometric information measuring de-
vice according to a fourth embodiment of the present
invention.

Fig. 7 is a view showing an external configuration as
an example of a biometric information measuring de-
vice according to a fifth embodiment of the present
invention.

Fig. 8 is a schematic view in which the biometric in-
formation detection device according to the fourth
embodiment of the present invention is attached to
an external device.

Fig. 9 is a schematic view showing a band part for
allowing the biometric information measuring device
of the present invention to be worn on and fixed to
a biological tissue.

Fig. 10is adiagram showing a configuration example
of a sensor module in a biometric information meas-
uring device of the related art.
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[Description of Embodiments]

[0011] Hereinafter, various embodiments of a biomet-
ricinformation measuring device according to the present
invention will be described in detail below with reference
to the drawings.

[0012] Fig. 1is aview showing a configuration example
of a sensor module in a biometric information measuring
device according to a first embodiment of the present
invention. The sensor module 20 of the presentinvention
includes three light-emitting elements 21 and two light-
receiving elements 22. The sensor module 20 of the
present invention is characterized in having one less
light-emitting element 21 than that shown in Fig. 10 de-
scribed above.

[0013] In a biometric information measuring device
100 including the sensor module 20 shown in Fig. 1, the
three light-emitting elements 21 emit light having different
wavelengths to a biological tissue 10, and two common
light-receiving elements 22 receive the reflected lightand
output a signal corresponding to the light having the
wavelengths. Accordingly, while realizing absorption of
signal fluctuation in accordance with the body movement
of a subject to be measured, and acquisition of a blood
oxygen saturation level, which are characteristics of a
pulse oximeter, it is possible to acquire biometric infor-
mation including a plurality of blood components so that
a blood glucose level is also measured. In addition, it is
possible to measure the same components of a living
body and calculate an average value thereof, and fur-
thermore, when abnormalities occur in one of light-re-
ceiving elements but the other light-receiving element is
normal, it is possible to acquire desired biometric infor-
mation. Therefore, improvement in reliability of measure-
ment values is realized. Furthermore, compared with de-
vices of the related art, using a simple configuration with
one less light emitting element 21, the space necessary
for mounting the light emitting element 21, the voltage
loss in the driving circuit, and the like in the related art
are eliminated, and reduction in size and power saving
in the device are able to be realized.

[0014] Figs.2A and 2B are schematic plan views show-
ing the disposition of the light-emitting elements and the
light-receiving elements of the sensor module in the bi-
ometric information measuring device of the present in-
vention. The sensor module 20 includes N light-emitting
elements 21 and N-1 light-receiving elements 22. Fig. 2A
shows an example of disposition when N is 3, and Fig.
2B shows an example of disposition when N is 5.
[0015] The first light-emitting element 21 and the sec-
ond light-emitting element 21 are disposed on a circum-
ference at a radius r indicated by a dashed line from the
first light-receiving element 22 as a center. The second
light-emitting element 21 and the third light-emitting ele-
ment 21 are disposed on a circumference at a radius r
indicated by a dashed line from the second light-receiving
element 22 as a center. The radius r indicates center
spacings between the two light-emitting elements 21 and
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the common light-receiving element 22. In ordertorealize
reduction in size of the sensor module 20, the radius r is
preferably within 1 mm. As shown in Fig. 2A, the first
light-emitting element, the second light-emitting element,
the third light-emitting element, the first light-receiving
element, and the second light-receiving element may be
disposed on the same straight line.

[0016] Inaddition, in Fig. 2B, the light-emitting element
21 and the light-receiving element 22 are disposed such
that the disposition form is in two rows, but the disposition
is not necessarily in two rows. For example, the disposi-
tion form may be in one row or three rows. In short, the
light-emitting elements 21 may be provided around the
light-receiving element so that a distance between the
light-emitting elements 21 and the common light-receiv-
ing element 22 is the same.

[0017] Fig. 3 is a block diagram showing a functional
configuration of a biometric information measuring de-
vice according to a second embodiment of the present
invention. The biometric information measuring device
100 according to the presentembodimentincludes a sen-
sor module 20 and a signal processing unit 30. A light-
emitting element 21 includes a red LED 71 that emits a
wavelength in ared region, an infrared LED 72 that emits
a wavelength in an infrared region, and a near-infrared
LED 73 that emits a wavelength in a near-infrared region.
A light-receiving element includes a photodiode 74 that
receives light having a wavelength between the red re-
gion and the infrared region, and a photodiode 75 that
receives light having a wavelength between the infrared
region and the near-infrared region. The signal process-
ing unit 30 includes a switch circuit 31, an amplifier circuit
32, a low-pass filter 33, a high-pass filter 34, an AD con-
version circuit 35, and a microcontroller 36. A wavelength
region received by the photodiode 74 is preferably 600
to 1000 nm. A wavelength region received by the photo-
diode 75 is preferably 900 to 1600 nm.

[0018] The red LED 71, the infrared LED 72, and the
near-infrared LED 73 of the sensor module 20 selectively
perform emission according to the switch circuit 31, and
irradiate a biological tissue 10 with light having different
wavelengths. The photodiodes 74 and 75 of the sensor
module 20 receive the light reflected by the biological
tissue 10, and output a signal corresponding to the wave-
lengths. The switch circuit 31 distributes and outputs the
signals output from the photodiodes 74 and 75 to the
amplifier circuits 32, respectively. Each of the amplifier
circuits 32 includes a hold circuit for holding a voltage at
the time of opening in order to prevent an output voltage
of the amplifier circuit 32 from being lowered by the switch
circuit 31 at the time of opening. The low-pass filter 33
performs low-pass filtering of signals with a predeter-
mined cutoff frequency, which are output from the am-
plifier circuit 32, and outputting of the signal. The high-
pass filter 34 performs high-pass filtering of signals with
a predetermined cutoff frequency, and outputting of the
signal. The AD conversion circuit 35 converts a signal
output from the high-pass filter 34 from an analog signal
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to a digital signal and outputs the signal. The microcon-
troller 36 executes signal processing such as waveform
shaping on the basis of a digital signal output from the
AD conversion circuit 35, and outputs biometric informa-
tion as a measurement result. The acquired biometric
information includes one or more of a pulse, a blood ox-
ygen level, or a blood glucose level.

[0019] The various processes described above need
not be performed only in the time series in accordance
with this description, and also may be performed in par-
allel or separately as necessary or depending on the
processing capability of the device performing the proc-
ess.

[0020] Fig. 4 is a block diagram showing a functional
configuration of a biometric information measuring de-
vice according to a third embodiment of the present in-
vention. In addition to the constituent elements of the
biometric information measuring device 100 of the sec-
ond embodiment, a biometric information measuring de-
vice 100 according to the third embodiment further in-
cludes a temperature sensor 80, an acceleration sensor
82, a gyro sensor 84, a GSR sensor 86, a control unit
88, a warning unit 90, a communication unit 92, and a
power supply unit 94.

[0021] The temperature sensor 80 has a function of
detecting a living body temperature of a subject to be
measured and an external temperature. The temperature
sensor 80 is connected to the control unit 88 and outputs
detected signals to the control unit 88.

[0022] The acceleration sensor 82 and the gyro sensor
84 have a function of detecting the body motion of a sub-
ject to be measured. The acceleration sensor 82 and the
gyro sensor 84 are connected to the control unit 88 and
output detected signals to the control unit 88. As in the
present embodiment, the biometric information measur-
ing device 100 is configured to include both the acceler-
ation sensor 82 and the gyro sensor 84. Detection results
from both sensors may be used in combination, or results
from one of the sensors may be used.

[0023] The GSR sensor 86 has a function of detecting
a value of galvanic skin response (GSR) of a subject to
be measured. The GSR sensor 86 is connected to the
control unit 88 and outputs detected signals to the control
unit 88.

[0024] The control unit 88 is connected to the above-
described various sensors. The control unit 88 includes
a microcontroller 36 and is a control device and a signal
processing device that control the overall operation of
the biometric information measuring device 100. The
control unit 88 also has a function of storing a control
program to be executed, processing results, various da-
ta, and the like. The control unit 88 controls various sen-
sors to perform operations of acquiring, analyzing, and
outputting of measurement data of biometric information.
The measurement data may be transmitted to an external
device 400 via the communication unit 92 each time a
signal detected by various sensors is acquired, or may
be temporarily stored in the control unit 88 to be period-
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ically transmitted. In addition, in a case of transmitting
the acquired measurement data to the external device
400, data analysis of the above-described measurement
data may be performed by the external device 400.
[0025] Because signals output from the various sen-
sors to the control unit 88 are analog signals, the control
unit88 has an AD conversion function for converting input
analog signals into digital signals. However, in a case
where the input analog signals are directly transmitted
to the external device 400, the control unit 88 is not re-
quired to have the AD conversion function.

[0026] The obtained biometricinformationincludes, for
example, perspiration, a heartbeat, a pulse wave, skin
temperature, galvanic skin response, skin resistance val-
ue, blood oxygen saturation level, blood glucose level,
and the like, and may be appropriately adopted according
to the purpose of using the biometric information meas-
uring device 100.

[0027] The warning unit 90 includes a light output sec-
tion that outputs predetermined light and a sound output
section that outputs predetermined sound. The warning
unit 90 has a function of emitting predetermined light or
sound to a subject to be measured or the like on the basis
of the detection that the acquired biometric information
is equal to or less than a predetermined threshold value.
In addition, in a case where measurement has not started
for a certain period of time after the measurement of bi-
ometric information is stopped by a subject to be meas-
ured, light or sound may be emitted so that the warning
unit 90 prompts restarting of the measurement.

[0028] The communication unit 92 has a function of
transmitting measurement data signal-processed by the
control unit 88 to the external device 400 wirelessly or
via a wire. In addition, the communication unit 92 has a
function of transmitting a signal notifying the external de-
vice 400 of abnormalities on the basis of the detection
that the acquired biometric information is equal to or less
than a predetermined threshold value. In the present em-
bodiment, the signal is transmitted to the external device
400 including a wireless transceiver 402 by a method
such as infrared communication or Bluetooth (registered
trademark).

[0029] In addition, the communication unit 92 may
transmit the signal to an external information device via
a cable 98. In this case, power is supplied using a power
supply line of the cable 98, and therefore power is sup-
plied at the same time as when the communication unit
92 is connected to the external device 400 via the cable
98. The cable 98 may be a USB cable.

[0030] The power supply unit 94 includes a connection
terminal for connection to an external battery 96 which
is detachable or the external device 400 capable of sup-
plying power, a power supply circuit, and a charging cir-
cuit. This connection terminal may be a USB terminal.
[0031] The external device 400 includes a wireless
transceiver unit 402. Examples thereof include a mobile
terminal, a tablet terminal, and the like. The external de-
vice 400 preferably includes a display unit capable of
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displaying measurement data and the like received from
the communication unit 92. Accordingly, a subject on
which measurement is to be performed using the biomet-
ric information measuring device 100 can check his or
her current or previous biometric information according
to numerical values.

[0032] The biometric information measuring device
100 and the external device 400 are not limited to the
configuration of the present embodiment, and various
modifications such as omitting some of these constituent
elements or adding other constituent elements can be
made.

[0033] Fig. 5is a view showing an external configura-
tion as an example of the biometric information measur-
ing device according to the third embodiment of the
present invention. The external appearance of the bio-
metric information measuring device 100 according to
the present embodiment shows a housing 97, two pho-
todiodes 74 and 75, a GSR sensor 86, warning units 90
for outputting predetermined light and sound, and an ex-
ternal battery 96 which is detachable. In the present em-
bodiment, the housing 97 is a substantially rectangular
parallelepiped box-like member and has a light-transmis-
sion window. The light-transmission window is formed of
a member that transmits light, and the light transmitted
through the light-transmission window is received by the
light-receiving element of the sensor module. The interior
of the housing 97 is a disposition space for various sen-
sors and the like. The biometric information measuring
device 100 of the present embodiment is a wearable-
type device having no wired cable. A thickness of the
housing 97 is preferably thin, and is preferably 3 mm or
less.

[0034] Fig. 6 is a view showing an external configura-
tion as an example of the biometric information measur-
ing device according to a fourth embodiment of the
present invention. The external appearance of a biomet-
ric information measuring device 100 according to the
present embodiment shows a housing 97, two photodi-
odes 74 and 75, a GSR sensor 86, warning units 90 for
outputting predetermined light and sound, and a cable
98. An external device 400 supplies power to the biomet-
ric information measuring device 100 according to the
present embodiment via the cable 98. In addition, data
can be transmitted to the external device 400 via the ca-
ble 98. The cable 98 may be a USB cable. The biometric
information measuring device 100 of the present embod-
iment is a portable-type device.

[0035] Fig. 7 is a view showing an external configura-
tion as an example of the biometric information measur-
ing device according to the fourth embodiment of the
present invention. The external appearance of the bio-
metric information measuring device 100 according to
the present embodiment shows a housing 97, two pho-
todiodes 74 and 75, a GSR sensor 86, warning units 90
for outputting predetermined light and sound, and a con-
nection terminal 99. The connection terminal 99 can be
connected to any of a battery 96 and the external device
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400. The connection terminal 99 may be a USB connec-
tion terminal.

[0036] The biometric information measuring device
100 of the present embodiment may be any of the wear-
able-type shown in the third embodiment, or the portable-
type shown in the fourth embodiment. According to the
presentembodiment, there is no need to separately man-
ufacture each of a wearable-type device and a portable-
type device. Therefore, itis possible to reduce man-hours
and manufacturing costs.

[0037] Fig. 8 is a schematic view in which the biometric
information detection device according to the fourth em-
bodiment of the present invention is attached to an ex-
ternal device. When the biometric information measuring
device 100 is connected to the external device 400 via
the cable 98, power is supplied from the external device
400, or data communication is performed between the
biometric information measuring device 100 and the ex-
ternal device 400. The presentembodimentis configured
such that, in a case where the external device 400 in-
cludes a display unit, measurement data obtained by the
biometric information measuring device 100 is displayed
on the external device 400. Reduction in size has been
realized with respect to the sensor module 20 of the
present invention, and thus a thickness thereof is thin.
Accordingly, the housing 97 of the biometric information
measuring device 100 according to the present embod-
iment is also relatively reduced in size and becomes thin.
For this reason, as shown in Fig. 8, the biometric infor-
mation measuring device 100 according to the present
embodiment can be provided on an upper surface of the
external device 400, and does not restrict movement of
a subject to be measured, and therefore is excellent in
portability.

[0038] Fig. 9is a schematic view showing a band part
for allowing the biometric information measuring device
of the present invention to be worn on and fixed to a
biological tissue. The band part includes a first band part
500 and a second band part 502. The first band part 500
detachably holds the biometric information measuring
device 100, and has an inner surface so that the biometric
information measuring device 100 is brought into contact
with a biological tissue 10. In the present drawing, the
first band part 500 includes a hole portion capable of
storing the biometric information measuring device 100,
for example, in a dotted line portion (shown in the draw-
ing) of the first band part 500. The second band part 502
is worn on the first band part and has a stretchable light-
shielding member that shields the surface brought into
contact with the biological tissue 10 or directly shields
leakage of light.

[0039] Inthe present drawing, the band-type biometric
information measuring device 100 wound around the
wrist of a living body to be worn has been described as
an example, but the biometric information measuring de-
vice 100 to which the present invention can be applied
is not limited thereto. For example, the present invention
can be applied to a finger-wearing type biometric infor-
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mation measuring device 100 in which biometric infor-
mation is measured by wearing the device on a fingertip,
or a spectacle-type biometric information measuring de-
vice 100 in which the measuring device is stored in a
frame of spectacles.

[0040] The above-described embodiments are merely
examples specified for carrying out the present invention,
and the technical scope of the present invention should
not be interpreted limitedly by these embodiments. That
is, the present invention can be carried out in various
forms without departing from the gist or the main features
thereof.

[0041] In addition, it is obvious that the configurations
of the embodiments and operations described above can
be arbitrarily combined to carry out the present invention
as long as they do not contradict each other.

[0042] The present application claims priority right
based on Japanese Patent Application No. 2016-179380
filed September 14, 2016, and incorporates all contents
of description described in the Japanese Patent Applica-
tion.

[Reference Signs List]
[0043]

10 Biological tissue

11 Blood

20 Sensor module

21 Light-emitting element
22 Light-receiving element
30 Signal processing unit
71 Red LED

72 Infrared LED

73 Near-infrared LED

74 Photodiode

75 Photodiode

80 Temperature sensor
82 Acceleration sensor

84 Gyro sensor

86 GSR sensor

88 Control unit

90 Warning unit

92 Communication unit

94 Power supply unit

96 Battery

98 Cable

99 Connection terminal
100 Biometric information measuring device
400 External device

402 Wireless transceiver unit
500 First band part

502 Second band part

Claims

1. A biometric information measuring device, compris-
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ing:
a sensor module that includes

N light-emitting elements (N being an inte-
ger of 3 or more) that emit light having dif-
ferent wavelengths, and

N-1 light-receiving elements that receive
light emitted from the light-emitting ele-
ments and reflected by a living body, and
that output signals corresponding to the
light having different wavelengths; and

a signal processing unit that executes signal
processing based on the output of the light-re-
ceiving elements,

wherein at least two light-emitting elements are
disposed on a circumference at a constant ra-
dius from light-receiving elements of the sensor
module as a center.

The biometric information measuring device accord-
ing to claim 1, wherein the light-emitting element of
the sensor module has a red LED, an infrared LED,
or a near-infrared LED.

The biometric information measuring device accord-
ing to claim 1 or 2, wherein the light-receiving ele-
ment of the sensor module has a photodiode that
receives light having a wavelength between a red
region and an infrared region, or between the infra-
red region and a near-infrared region.

A biometric information measuring device, compris-
ing:

a sensor module that includes

a first light-emitting element that emits light
having a first wavelength,

a second light-emitting element that emits
light having a second wavelength,

a third light-emitting element that emits light
having a third wavelength,

a first light-receiving element that receives
light emitted from the first light-emitting el-
ement and the second light-emitting ele-
ment and reflected by a living body, and that
outputs signals corresponding to the light
having different wavelengths, and

a second light-receiving element that re-
ceives light emitted from the second light-
emitting element and the third light-emitting
element and reflected by a living body, and
that outputs signals corresponding to the
light having different wavelengths; and

a signal processing unit that executes signal
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10.

processing based on the output of the light-re-
ceiving elements,

wherein the first light-emitting element and the
second light-emitting element are disposed on
a circumference at a constant radius from the
first light-receiving element of the sensor mod-
ule as a center, and

the second light-emitting element and the third
light-emitting element are disposed on a circum-
ference at a constant radius from the second
light-receiving element as a center.

The biometric information measuring device accord-
ingto claim 4, wherein the first light-emitting element,
the second light-emitting element, the third light-
emitting element, the first light-receiving element,
and the second light-receiving element are disposed
on the same straight line.

The biometric information measuring device accord-
ing to claim 4 or 5,

wherein the second wavelength is a wavelength in
an infrared region, and

the second light-emitting elementis an infrared LED.

The biometric information measuring device accord-
ing to claim 4 or 5,

wherein the first wavelength is a wavelength in a red
region, the second wavelength is a wavelength in
the infrared region, and the third wavelength is a
wavelength in a near-infrared region,

the first light-emitting element is a red LED, the sec-
ond light-emitting element is an infrared LED, and
the third light-emitting element is a near-infrared
LED, and

the first light-receiving element is a photodiode that
receives light having a wavelength between a red
region and an infrared region, and the second light-
receiving element is a photodiode that receives light
having awavelength between the infrared region and
a near-infrared region.

The biometric information measuring device accord-
ing to claim 7,

wherein a wavelength region received by the first
light-receiving element is 600 to 1000 nm, and

a wavelength region received by the second light-
receiving element is 900 to 1600 nm.

The biometric information measuring device accord-
ing to any one of claims 1 to 8, wherein the biometric
information includes at least one of a pulse, a blood
oxygen level, or a blood glucose level.

The biometric information measuring device accord-
ing to any one of claims 1 to 9, which is for acquiring
biometric information, the measuring device further
comprising:



11.

12.

13.

14.

15.

16.

17.

13 EP 3 513 726 A1

a sensor unit that includes at least one of a tem-
perature sensor for detecting a temperature of
a biological tissue or an external environment,
an acceleration sensor for detecting motion of a
person to be measured, a gyro sensor, ora GSR
sensor for detecting a galvanic skin response
(GSR);

acontrol unitthatis connected to the sensor unit;
awarning unit thatincludes at least one of a light
output section for outputting predetermined light
or a sound output section for outputting prede-
termined sound;

a communication unit that transmits and re-
ceives signals between the control unit and an
external device; and

a power supply unit that supplies power to the
control unit.

The biometric information measuring device accord-
ing to claim 10, wherein the warning unit emits the
predetermined light or sound on the basis of detec-
tion that the biometric information is equal to or less
than a predetermined threshold value.

The biometric information measuring device accord-
ing to claim 10 or 11, wherein the communication
unit transmits a signal notifying the external device
of abnormalities on the basis of the detection that
the biometric information is equal to or less than the
predetermined threshold value.

The biometric information measuring device accord-
ing to any one of claims 10 to 12, wherein the signal
in the communication unit is a wireless signal.

The biometric information measuring device accord-
ing to any one of claims 10 to 13,

wherein the external device includes a display unit
capable of displaying the biometric information, and
the display unit of the external device displays the
biometric information via the communication unit of
the biometric information measuring device.

The biometric information measuring device accord-
ing to any one of claims 10 to 14,

wherein the power supply unitincludes a connection
terminal for power supply, and

the connection terminalis a terminal capable of being
connected to any one of a battery and the external
device capable of supplying power to the biometric
information measuring device.

The biometric information measuring device accord-
ing to claim 15, wherein the connection terminal of
the power supply unit is a USB terminal.

A biometric information measuring device, compris-
ing:
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a main body unit; and

a band part that allows the main body unit to be
worn and fixed to a measurement site of a living
body,

wherein the main body unit includes

a sensor module that has N light-emitting
elements (N being an integer of 3 or more)
that emit light having different wavelengths,
and N-1 light-receiving elements that re-
ceive light emitted from the light-emitting el-
ements and reflected by a living body and
that output signals corresponding to the
light having different wavelengths,

a sensor unit that has at least one of a tem-
perature sensor for detecting a temperature
of a biological tissue or an external environ-
ment, an acceleration sensor for detecting
motion of a person to be measured, a gyro
sensor, or a GSR sensor for detecting a gal-
vanic skin response (GSR),

a control unit thatis connected to the sensor
unit,

a warning unit that includes at least one of
a light output section for outputting prede-
termined light or a sound output section for
outputting predetermined sound,

a communication unit that transmits and re-
ceives signals between the control unit and
an external device, and

a power supply unit that supplies power to
the control unit, and

wherein the band part includes

a first band part that detachably holds the
main body unit and has an inner surface so
that the main body unit is brought into con-
tact with the living body, and

a second band part that is worn on the first
band partand has a stretchable light-shield-
ing member that shields the surface brought
into contact with the living body or directly
shields leakage of light.
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[Fig. 4]
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[FIG.5]
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[FIG.7]
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